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most easy to read 
WEL, 

the mi0 

Clear, unbreakable, shadowless front for instant wide vision. 
5 to 500,000 cps on A.C. 
Continuous resistance reading from 0.1 ohms to 100 
megohms. 
Polarity reversing switch. 
Only one (king- sized) switch selects both circuit and range 
-minimizes wrong settings, burnouts. 

Only Triplett affords you such a wide choice of VOMs. What- 
ever your application -broad or limited -there is a Triplett 
VOM particularly suited for it. 

nine + two 

630 

f,lí: 
630 -A 630 -PL 630-N A 631 310 666-H H 625-N A 666 -R 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 
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Learn Radio -Television 
Servicing or Communications 
by practicing at Home 

in Spare Time 
N.R.I. SENDS kits with which you prac- 
tice building circuits common to Rad 
and TV sets. You LEARN -BY -DOING 
to locate Radio-TV troubles. As part of 
N.R.I. Servicing ('ourse, you build Vacuum 
Tube Voltmeter and A(_' -DC'- receiver. Use 
VTVM to conduct experiments. 
earn extra money fixing 
sets in spare time. 

Fast Growing Field Offers You 
Good Pay, Success, Bright Future 

RADIO -TV BROADCASTING rsec ,Th.r.s 
important positions as Opere.0 rs ;Ind TCJIIIIHAIIS. 
RADIO -TV SERVICING 'technicians fs_e Ie6 :av 
needed in every community 'their services are 
respected, their skill apprecWed. 

Bigger than ever and still grow- 
ing fast. That's why Radio TV 
has special appeal to ambitious 
men not satisfied with their 
job and earnings. More t han 
4.000 Radio and TV stations. / A. More than 150 million home 

1. E. SMITH 
and auto Radios, 40 million 
TV sets. Color TV promises 

Founder added opportunities. For the 
trained man. there are good jobs, bright fu- 
tures in Radio -TV Servicing or Broadcasting. 

Training PLUS opportunity is the ideal 
combination for success. So plan now to get 
into Radio -TV. The technical man is looked 
up to. He does important work, gets good 
pay for it. Radio -Television offers that kind 
of work. NRI can supply training quickly, 
without expense of going away to school. 
Keep your job while training. You learn 
at home in your spare time. NRI is the 
OLDEST and LARGEST home study Radio - 
TV school. Its methods have proved success- 
ful for more than 40 years. 

N.R.I. TRAINED THESE MEN FOR SUCCESS 

``w`L 

"I was repairing Radios 
by 10th lesson. Now 
have good TV ;ob." 
M. R. LINDEMUTH, 
Fort Wayne. Ind. 

"I had a successful 
Radio repair shop. Now 
I'm Engineer for 
WHPE." V.W.WORK- 
MAN, High Point, N.C. 

"Doing spare time re- 
pairs on Radio and TV. 
Soon servicing full 
time." CLYDE HIG- 
GINS, Waltham. Mass. 

"There are a number of 
NRI graduates here. I { can thank NRI for this 
job." JACK WAG - 

NER, Lexington, N. C. gs al 

VETERANS Approved Under G.I. Bills 
JUNE, 1958 

Added Income Soon - $1 O, $15 
a Week in Spare Time 

Soon after enrolling, many NRI students 
start to earn $10, $15 a week in spare time 
fixing sets. Some pay for their training and 
enjoy extra luxuries this way. Seme make 
enough to start their own Radio -TV shops. 
NR I training is practical -gets quick results. 
Easy to understand, weil illustrated lessons 
teach you basic principles. And you LEARN - 
BY -DOING by practicit>E with kits of equip- 
ment which "bring to life" things ...ou study. 

Find Out What NRI Offers 
NRI has trained thousands for successful 
careers in Radio -1'V. Study fast or slow -as 
you like. Diploma when you graduate. Mail 
coupon now. Paste it on a postcard or mail in 
envelope. ACTUAL LESSON FREE. Also 64 
page catalog that shows opportunities, shows 
equipment you get. Cost of N I courses low. 
Easy terms. NATIONAL RADIO INSTITUTE, 
Dept. 8FF, Washington 16, D. C. 

SEND FOR BOTH 
National Radio Institute 
Dept. 8FF, Washington 16, D. C. 

Mail me Sample Lesson and 64 -Page Catalog 
FREE. (No salesman will call. Please write plainly.) 

Name_ 

Address_ 

City Zone_ __State_ 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 
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JUNE, 1958 

I Radio -Electronics 
Formerly RADIO.CRAFT Incorporating SHORT WAVE CRAFT TELEVISION NEWS RADIO & TELEVISION 

EDITORIAL 
27 Radio Signals to Venus -Hugo Gernsback 

RADIO 
J/ 28 

31 
32 
34 
35 
38 

Electronic Compass to Guide You Home -J. E. Pugh, Jr. 
Communications in a Hurry 
Three -Transistor Pocket Police Receiver -Edwin Bohr 
Radio Runs on Low Voltage- Warren J. Smith 
Identify That Chassis -Jack Darr 
Slug -Tuned VFO Has Stable Output -Jack Gallagher, W5HZB 

AUDIO -HIGH FIDELITY 
39 Know Your Levels- Norman H. Crowhurst 
43 New Discs and Stereo Tapes- Chester Santon 
44 Remote Transistor Ear -F. J. Bauer, Jr., W6FPO 
46 A PA Dummy Load -Richard H. Houston 
48 Take Your Pick: Changer or Turntable- Herman Burstein 

ELECTRONICS 
50 More Jobs for Semiconductors, Part II -Paul Penfield, Jr. 

V 52 Mr. Math -Forrest H. Frantz, Sr. 
56 News from the IRE 1958 Meet -Eric Leslie 

WHAT'S NEW 
58 Pictorial Reports of New Developments 

TELEVISION 
59 Transistors in the TV Set, Part II -Louis E. Garner, Jr. 
84 New Look in Indoor Antennas -Larry Steckler 

por 86 Facts and Fallacies in Color TV Service -Robert G. Middleton 
88 TV Dx- Robert B. Cooper, jr. 
90 TV Service Clinic -Conducted by Robert G. Middleton 

TEST INSTRUMENTS 
92 Square -Wave Generator -T. NV. Dresser 

V 96 Spot -O- Matie -I. Queen 
99 An Inexpensive Scope Calibrator -Joseph Chernof 

124 Books 112 Patents 
119 Business and People 113 Radio- Electronic Circuits 
121 Corrections 122 Technical Literature 

14 Correspondence 110 Technicians' News 
104 New Devices 117 Technotes 
101 New Tubes and Semiconductors 115 Try This One 

6 News Briefs 94 50 Years Ago 

RADIO -ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts Index) 

ON THE COVER 

(Story on page 28) 

With this electronic compass 

and a local map showing the 

location of nearby radio sta. 
¡ions you just can't stay lost. 

Map copyright by Rand 
McNally IRL58Y81. 

Color original supplied by 
J. E. Pugh, Jr. 

Hugo Gernsback 
Editor and Publisher 

M. Harvey Gernsback 
Editorial Director 

Managing Editor 
Fred Shunaman 

Robert F. Scott 
W2PWG, Technical Editor 

Larry Steckler 
Assistant Editor 

1. Queen 
Editortal Associate 

Robert G. Middleton 
......::....Television Consultant 

Elizabeth Stalcup 
Production Manager 

Cathy Coccozza 
.........Advertising Production 

Wm. Lyon McLaughlin 
....Tech. Illustration Director 

Sol Ehrlich 
Art Director 

Fred Neinast 
Staff Artist 

General Manager 

Sales Manager 

Lee Robinson 

John J. Lamson 

G. Aliquo 
..............Circulation Manager 

Adam J. Smith 
....Director, Newsstand Sales 

Robert Fallath 
Promotion Manager 

ABC, 

Average Paid Circulation 
Over 195,000 

RA 010- ELECTRONICS, .lane, 1058. Vol. XXIX, No. G. Published monthly at MI. Dlurri Ill., by Gernsback Publications. Inc. Second -class mail privileges authorized 
at :1t. Morris, 1] I. Copyright 1058 by Cern.sbaek l 'nblicat jgs, Inc. All rights reserved ender Universal, International and l'an -American Copyright Conventions. SUBSCRIPTION RATES: U. S., U. S. possessions and Canada, $4.00 for one year; $7.00 for two years; $0.00 for three years; single copies 35c, I'an- American countries $4.50 for one year; $8.110 for two years; $10.50 for three years. All other countries $5.00 a year; $9.00 for two years; $12.00 for three years. SUBSCRIPTIONS: Address correspondence to Radio -Electronics, Subscription Dept., 404 N. Wesley Ave.. Mt. Morris, Ill., or 154 West 14th St., New York 11, N. Y. When 
requesting a change of address, please furnish an address label frosts a recent issue. Allow one month for change of address. 
GERNSBACK PUBLICATIONS. INC. Executive, Editorial and Advertising Offices, 154 West 1411s St., New York 11, N. Y. Telephone Algonquin 5 -7755. Hugo Gernsback, Chairman of the Board; M. Harvey Gernshack, President; G. Aliquo, Secretary. 
BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 127. 
POSTMASTER: it undeliverabb,, seed Foin 5579 to: RADIO -ELECTRONICS. 154 West 14th St., New York 11, N. Y. `Trademark registered U. S. Pat. Office. 
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EARN MO EY...GET INTO 

P 

ELECTRONICS -RA 
earn ALL 8 PHASES in ONE MODERN HOME -STUDY CO 

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 

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

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

YOU ARE NEEDED IN THE TELEVISION- ELECTRONICS -RADIO INDUSTRY! 
You can build a secure future for Vourself 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 

course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SENI) 
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 

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

If you wish to take your training in 

our Resident School at Los Angeles, 

the world's 7V capital, start NON in 

our big, modern Shop, Labs and 

Radio -TV Studios. Here you work with 

latest Elect-onic 
eQuipne 

most con 

sionally installed -fined, 

plete facilities offered 3y anY 
s,hool. 

Expert, rd Gauate 
EmP o ment 

in finding how. near 

Service. part time jet) while you 

Check 
P 

learn. Check óox in = Won for full 

information. 
LGLLf 

rr 

NATIONAL SCHOOLS 

ai.o>o E 
Fully illustrated "Career" Book in 

TV- Radio -Electronics. PLUS actual sample 
lesson -yours at no cost, no obligation. a CLIP COUPON NOW ... MAIL IT TODAY! 

APPROVED FOR G.I. TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., 

JUNE, 1958 

LOS ANGELES 37, CALIF. 

I 

1 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 

'GET FAST SERVICE -MAIL NOW TO 

NATIONAL SCHOOLS, DEPT. RC -SS 
4000 S. FIGUEROA S' 

LOS ANGELES 37, CALIF. 
Rush free TV -Radio "Opportunity" Book and sample 
lesson. No salesman will call. 

NAME ACE 

ADDRESS 

CITY - - 20^íE STATE 

Check if interested ONLY in Resident School raining at los Angeles 

VETERANS G7.e dale of D71<ho,ge 

1 

/ 
1 
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Carefully 
Balanced 

Packaged Circuit 
Inventory 

with the 

NEW Cen ab. 

PCK -40 
Kit 

With almost eighty million Centralab packaged circuits 
(identified by PEC *) already incorporated in TV chassis, 
packaged circuit replacement is getting to be bigger business 
for you all the time. Make it extra profitable by avoiding 
special trips and phone calls to your distributor. 

The carefully balanced inventory of the new Centralab 
PCK -40 Kit covers 80% of your PEC* needs. You'll have 
the circuit you need, on hand, when you need it. The Kit 
contains 40 PEC*, divided among 14 of the most frequently 
used types, each in its individual rigid plastic package. They 
are conveniently arranged, for instant identification, in a 
rugged metal cabinet. 

Ask your distributor to show you the new Centralab PCK -40 
Kit now, with the FREE cabinet and handy guide, 
Price $26.93 dealer net, 

Centralab products are listed in PHOTOFACTS, COUNTER - 

FACTS, and THE RADIO - ELECTRONIC MASTER. PEC* Guide 
No. 4 available on request from your local distributor or 
direct from Centralab. 

*Trademark ® Y -5832 

SWITCHES PACKAGED ELECTRONIC CIRCUITS CERAMIC CAPACITORS 

CONTROLS ENGINEERED CERAMICS SEMI -CONDUCTOR PRODUCTS 

6 

A DIVISION OF GLOBE- UNION, INC. 

922F E. KEEFE AVE. MILWAUKEE 1, WIS. 

In Canada: Mt. Pleasant Rd. Toronto, Ontario 

T 

ews 

Briefs 
SEMICONDUCTORS MOVE into the regu- 
lation field with the announcement of 
a field -effect varistor developed by R. 
M. Warner, Jr., H. A. Stone and E. I. 
Douchette of Bell Telephone Labora- 
tories. The unit has a constant -current 
feature which makes it ideal as a cur- 
rent regulator. It can also be used as 
a current limiter or pulse shaper and 
its high ac impedance makes it useful 
as a coupling choke or ac switch. 

The device has a single diffused 
junction (see Fig. 1). Current passes 
parallel to this junction through a 
constricted area called the "channel." 

DEPLETION LAVER 

CHANNEL 

PINCHOFF POINT 

Ip 

PINCHOFF POINT 

EIG. I 

OREAKDOWN- 

Vp Vb 

F I G. 2 

As the voltage across the device is 
increased, current increases and a 
depletion area builds up which even- 
tually reaches through the entire thick- 
ness of the channel. At this point, 
called the "pinchoff" point, a further 
increase in voltage does not increase 
current. As voltage is raised still 
higher, a breakdown point is reached, 
and current increases again. But be- 
tween the pinchoff and breakdown 
points the current is essentially con- 
stant and this is the area used (see 
current curve in Fig. 2). 

MASER AMPLIFIER BRINGS VENUS and 
other astronomical targets 10 times 
closer than previously possible, when 
coupled to a radio telescope. Now in 
use, the unit has been installed as part 
of the 50 -foot radio telescope at the 
Naval Research Laboratory in Wash- 
ington. The MASER (Microwave 
Amplification by Stimulated Emission 
of Radiation, see RADIO- ELECTRONICS, 
June, 1955) device operates on a 3 -cm 
wavelength and was developed as a 

RADIO -ELECTRONICS 
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CET DEVRY TECH PREPARE YOU IN 
SPARE TIME AT HOME AS AN 

ELECTRONICS 
TECHNICIAN 

AN INDEX 
to a 

BETTER JOB, 
A BRIGHTER 

FUTURE 

Electronics 

Guided 
Missiles 

Television 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

Micro-Waves 

Laborers and bookkeepers, store clerks, shop men, farm- 
ers, salesmen - men of nearly every calling - have taken the 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don't have to quit your 
present job. If you are 17 to 55, see how you may get your- 
self ready for a fJture in the fast -growing Electronics field. 

Whether you prepare at home or in our well- equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good jcb in an excitingly 
different field. You may even start a service shop of your own. 
Mail coupon for free facts today. 

Live -Wire Employment Service Draft Age? 
Puts you in touch with job 
oppertunities -or helps you 
towc rd a ,etter position in 

the Slant where you are 
now employed. i 

We have valuable information 
for every man of draft age; so 

if you are subject to military 
service, be sure to 
check he coupon. 

SAMPLE E300KLElet, 
FREE!) We'll give you a free copy of an interesting booklet, 

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

Communications 

Radio 

Industrial 
Electronics 

Computers 

Automation 
Electronics 

Remote Control 
Systems 

Broadcasting 

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

of tJational 
Home Study Council 

.-.-_-... 

Electroma 
and YOU 

I 
I 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

JUNE, 1958 

MAIL TODAY FOR FREE FACTS 

DeVry Technical Institute 
4141 Belmont Av., Chicago 41, Ill., Dept. RE -6.0 

Please give me yosr FREE booklet, "Electorics and YOU," and tell -n 
how I may prepare o enter one or mare branches of El ectro- ics as 
listed above. 

NAM_ AGE 
Please Print 

STREET APT 

CITY ZONE STATE 

Check here if subject to military trainiig. 
1090 DVry Tech's Canadian Training Center is located of 

626 Roslown Anu, Toronto 12, Ontario 
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Leading Set Makers', 

Specify Tung -Sol 

High 
IN PERFORMANCE 

r 
' Leading Independentf 

Service Dealers 
Choose Tung -Sot , 

LOW 
IN CALLBACKS 

TUNG-SOL® 
Magic Mirror Aluminized 

PICTURE TUBES 
RECEIVING TUBES 

ELECTRON TUBE DIVISION 

TUNG -SOL ELECTRIC INC., NEWARK 4, N. J. 

NEWS BRIEFS (Continued) 

joint project of Columbia University 
and the Naval Research Lab. 

It is a solid -state device that uses 
a synthetic ruby as the Maser amplifier. 
Freedom from electrical noise inherent 
in other types of amplifiers enables 
Maser devices to amplify signals much 
too weak to be handled by conventional 
amplifiers. 

A similar device is slated for opera- 
tion with Harvard University's radio 
telescope. Here, a potassium cobalti- 
cyanide crystal will be used with a 
21 -em wavelength. 

AN ELECTRONIC COMPUTER using 
punched cards and magnetic tape was 
used to index the Dead Sea scrolls, 
ancient Hebrew writings discovered in 
1947 in a cave in Jordan, near the 
west coast of the Dead Sea. This sys- 
tem has saved many hours of tedious 
labor formerly done by hand. Each 
word was placed on a punch card. The 
information cards were then converted 
to tape by the machine. The 29,250 
words took about 2 hours and 2 reels 
of tape. The final step turned out a 
printed alphabetical summary list in 
Hebrew at 150 lines a minute. The 
computer that did the job is the IBM 
705 data -processing machine. 

Calendar of Events 
Armed Forces Communications and 
Electronics Association's Show, June 
4 -6, Sheraton Park Hotel, Washington, 
D. C. 
National Symposium on Production 
Techniques, June 5 -6, Hotel New York- 
er, New York, N. Y. 
Southwest High Fidelity Show, June 
6 -8, Shamrock Hilton Hotel, Houston, 
Tex. 
National Convention on Military Elec- 
tronics, June 16 -18, Sheraton Park Ho- 
tel, Washington, D. C. 
French Electronic Components Show, 
June 20 -26, 23 Rue de Lubeck, Paris. 

3,000 MILE RADIO NETWORK, using 
tropospheric forward scatter propa- 
gation (see RADIO- ELECTRONICS, Octo- 
ber 1957, page 6; September 1956, page 
37 and August 1955, page 39), has gone 
into operation in Alaska. The network, 
project White Alice, links the radar 
warning outposts of the Alaskan Air 
Command with the Alaskan portion of 
the DEW (Distant Early Warning) 
line spread across Alaska and Canada. 

The system has been under construc- 
tion since 1955. It was built by Western 
Electric and is operated by civilian em- 
ployees of the Federal Electric Co. 

INTEGRATED RADIO SYSTEM for San 
Francisco police, fire, civil defense and 
other local agencies brings the city's 
radio communications up to date. Under 
the new system, the Police Department 
will operate on four frequencies in the 
40 -50 -nie band. A fifth frequency, in 
the 150 -mc band, has been set aside for 
the use of affiliated law enforcement 
agencies. 

Thoroughly covering the city, 17 base 
stations, including 10 located at police 
precincts, serve 185 ears and 164 motor- 
cycles equipped with dual -channel 

equipment. 
The earlier net, which operated on 

2466 kc, will be assigned to the tele- 
phone company for ship -to -shore use. 

CITATION OF RECOGNITION for his con- 
tribution to the educational program of 
the College of Engineering has been 
awarded Hugo Gernsback by New York 
University. Among his efforts is Mr. 
Gernsback's annual award, through 
NYU's Electrical Engineering Depart- 
ment, of a $1,000 scholarship to an out- 
standing student. 
NEW YORK UNIVERSITY COLLEGE OF ENGINEERING 

In grateful recognition of Ns contribution ta the 
educational program of the College of Engineering. 

of electronics, the Deparlt 
scholarship 

° c ' 
Students 

e of Electrical Engineering 
Proudly presents this 

Citation of Recognition 
to 

TORO IJ: tt itgbßCh 
April /4, /958 

,, e...,°gÂ, 
HAVE YOU SEEN COLOR TV? RCA esti- 
mates that 75 ;:4 of all Americans 
haven't. Of those who have color TV 
receivers, 917, are said to report com- 
plete satisfaction. And 80% of owners 
recommend buying a color receiver to 
their friends and two out of every 
three customers say they are buying 
a color receiver because of their 
friends' recommendations. 

MEDICAL ELECTRONICS CONFERENCE. 
sponsored by the Council of Interna- 
tional Organizations of the Medical 
Sciences (CIOMS), has been formed 
with the backing of UNESCO and the 
World Health Organization. The Med- 
ical Electronics Center of the Rocke- 
feller Institute under the direction of 
Dr. V. K. Zworykin has undertaken 
the task of organizing the conference 
on an international scale. 

The full -scale conference is tenta- 
tively scheduled for the spring of 1959. 
A preliminary meeting, to appoint the 
Conference Committee, will be held 
June 26, 27, 28, 1958, at the Grand 
Amphithéâtre, Commun de la Nouvelle 
Faculté de Médicine, Paris, France. 

STEREO MUSIC from another station, 
WNBF in Binghamton, N. Y., is now 
on the air. The station transmits stereo 
tapes, using its AM and FM outlets. 
Listeners obtain the stereo effect by 
proper placement of their radio re- 
ceivers. At present a 1 -hour program 
is aired each week. 

MAGNETIC FIELDS to keep missiles and 
spaceships cool when they hit the 
atmosphere has been proposed by Dr. 
Joseph L. Neuringer of Republic Avia- 
tion. It is a system of magnetohydro- 
dynamic (or hydromagnetic) insula- 
tion. 

When an object penetrates the earth's 
atmosphere at 13,000 mph, a shock 
wave forms ahead of it. Between this 
wave and the object is a stream of 
moving air, heated to about 12,000° F. 
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FREE from HOWARD W. SAMS!...valuable all -steel 
file cabinets with your purchase of PHOTOFACT 

the world's finest TV -Radio Service Data 

FREE! FOR REGULAR PHOTOFACT SUBSCRIBERS 

Y )u get your File Cabinets FREE 

reçular subscriber to PHOTOFACT Folders and 
bu/ all new Sets as issued each month. Your 
F ders come to you in special envelopes, 
each including a "Bonus Certificate." 
S.zty (60) of these en:itle you to a single- d-awer 
F le Cabinet AB OLIJTELY FREE... 

FREE! FOR PHOTOFACT LIBRARY PURCHASERS 

Cet FREE File Cabinets as y 

complete your profit -building 
FHOTOFACT Libra-y... 
here's how: 

Iu 
FREE! FREE! 

wer File Cab- 
inet wit, your purchase 
of 80 Sets of PHOTO - 
=ACT :)iders. 
:abine 'No., $495 

U 
FREE! 

le- drawer e-drawer Fi 
abinets with your pur- Cabirets with y.ur pur - 

ct-as? of 120 Sets of chasm, of 180 Sets of 
PHO -OFACT Folders. PHOTOFACT Folders. 
Cabirets Worth $1790 Cabinets Worth $2685 

1 

Set the full details of the HOWARD V/. SA 
money-saving may Io bild your complete 

profit- nt.kinc P'- IOTOFACT Library! 

FREE! 
rawer File 

Cabinets with your pur- 
chase a' 240 Sers of 
PHOTOFACT Folders. 
Cabinets Worth . S3580 

It's ea . . . = your present PHO -OFACT 
Library or start a PHO -OFACT Library Use the 
EASY -: - - PLAN: 

NO INTEREST 
NO CARRYING CHARGE 
AS LITTLE AS $f0 DOWN 
UP TO 24 MONT-IS TO PAY 

Get the world's finest T'w -Raiio Service Data.. 
get FREE File Cabinet; with ¿our PHOTOFACT 
purchases...takeadvantage o- the Easy -3uy Plan. 
See your Sans Distributor today, or write to 
Howard W. Sams for -ul details. 

HOWAR D W. SAMS & CO., INC. 
2205 E. 46tú St., Indianapolis 5, Indiana 

Send details on your FREE File Cabinet offer and EL.SY -BU' Plan. 

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

My D stributor is: 

Shop Name: 

Attn 

Addr'ss 

City Zotte -State 
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new profits available 

in hi -fi servicing 
and 

10 

is Hi -Fi Service 

Headquarters 
Hi -Fi servicing is a booming new 
profit source for you, and WALSCO 
-always your completely depend- 
able supplier for radio -tv service 
products -is ready with all the 
things you need to tap this grow- 
ing field. 

MOLDED -ON CABLES AND CONNECTORS 

Look for this WALSCO dis- 
play at your distributor. A 
complete assortment for 
your every need. Dozens 
of tenite shielded cables 
with phono pin plugs, jacks, 
phone plugs and alligator 
clips in a wide variety of 
combinations -in lengths 
up to 72 ". 

-g=tZ 

2400 (36 ") 
$1.05 List 

#2418 (10 ") 
$3.25 List 

PHONO -RECORDER BELTS AND DRIVES 

Webcor Drive Wheel 
rí1463 -52.50 List 

A complete replacement 
source for Ampro, Collaro, 
Crescent, Garrard, Pentron, 
Revere, RCA, VM, Webcor 
and every other standard 
changer and recorder. 

RCA Idler Wheel 
#1432 -$1.00 List 

HI -FI CHEMICALS 

"No- Slip" for cords 
and pulley belts 
;260- 01 -60e List 

w -, 
The latest 
WALSCO cata- 
log . from 
your distribu- 
tor, or write for 
it today. 

A full line of special chem- 
icals for Hi -Fi servicing - 
to make your job easier 
and faster. 

RH Recording 
Head Cleaner 
^93- 01 -95c List 

WALSCO ELECTRONICS MFG. CO. 
A division of Textron, Inc. 

110 west green street 
rockford, illinois 

NEWS BRIEFS (Continued) 

About 2Ç of the air's atoms are ionized 
at this temperature. This mixture, 
called a plasma, is a conductor of 
electricity. 

When an electrical conductor is 
pushed across a magnetic field, current 
flows through it and it is slowed down. 

The idea behind the new system is 
to form a strong magnetic field on the 
front surface of the spaceship or mis- 
sile. With ionized air flowing across it, 
the breaking action of the field will 
cause the air to pile up in a deeper, 
slower -moving layer and it will not 
transfer as much heat to the object's 
surface. 

According to Neuringer, a magnetic 
field of about 3,000 gauss should reduce 
heat transfer 285. A further reduction 
might be obtained by coating the nose 
of the object with a material that 
ionizes easily. Its ions mixed with those 
of the air would make a stronger con- 
ducting plasma that would be more 
effectively slowed by magnetism. 

TWO NEW TV STATIONS started pro- 
gramming since we last reported: 
KVIQ, Eureka, Calif 6 
KGHL -TV, Billings, Mont 8 

The following new call letters were 
chosen: 
KMSP, Minneapolis -St. Paul, Minn. 9 

(formerly KMGM -TV) 
KMOX -TV, St. Louis, Mo 4 

(formerly KWK -TV) 
WNTA -TV, Newark, N. J 13 

(formerly WATV) 
US operating stations now total 541 

(446 vhf and 95 uhf), 31 of which are 
noncommercial. 

Havana, Cuba, has opened its sixth 
outlet on a 14 -hour (6:00 A.M. to 2:00 
A.M.) daily all -color schedule from the 
Havana -Hilton Hotel. Its name is 
simply Canal 12. 

CUTS IN TAXES AND IMPORTS are the 
aims the Electronics Industries Asso- 
ciation (EIA) came up with at their 
recent Spring Industry Conference. 
Specific points the EIA wants are: 
lower excise taxes on radio and TV 
receivers and phonographs -5'`' instead 
of the current 10',4 ; curbs on rising 
imports of Japanese -made components 
and radios, and steps toward going into 
the testing business by taking over 
the operation of a tube -testing lab- 
oratory formerly run by RCA. 

A TRANSISTOR BURGLAR ALARM which 
uses an infra -red beam modulated at 
55 cycles as its light source and a 
synchronous phase- sensitive demodula- 
tor pickup is now available. The all - 
transistor device, developed at Walter 
Kidde & Co., uses a different frequency 
than the standard 60 -cycle line source 
to prevent intruders from using another 
light to keep the alarm from going off. 
Interruption of the 55 -cycle beam or a 
change in its frequency keys the alarm. 

The unit uses a transistor amplifier 
and oscillator, and a phototransistor 
to detect the light. A reference signal 
is compared with the 55 -cycle light. 
Any variation sets off the alarm. END 

RADIO -ELECTRONICS 
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GET YOUR FCC LICENSE IN A HURRY! 

Get your FCC 

Commercial License 
or your money back 

See Free Catalog for complete details 

Cleveland Institute training results in success 
with commercial FCC examinations 

... easily ... and quickly 

"Investment in training really pays off" 
"Thought you would like to know that in almost 
two years since I completed your course and ob- 
tained my first phone license, my pay has increased 
$5 per week every six months. I don't believe any 
other investment could pay off as well as this one 
did." 

Harold E. Phipps 
North Augusta, S. C. 

Cleveland Institute training results in job offers like these! 

Electronic Technicians 
RCA has positions for technicians, 
field engineers & instructor technicians 
to install, maintain, and teach mili- 
tary radar, communications, and fire 
control equipment. Usual locations at 
military bases throughout U.S., some 
overseas. Experience on recent military 
electronics equipment preferred. Com- 
pany benefits. 

Radio Operator 
Capital Airlines (Ohio) is looking for 
a radio operator. A touch typing speed 

of 40 wpm is necessary. Must have at 
least a restricted operator's permit, 
but a radio -telephone 2nd or 1st class 
license is desirable. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE -18 4900 Euclid Ave. Cleveland 3, Ohio 

1 

We can train you to pass your License 
Exams if you've had any practical expe- 
rience- amateur, military, radio servic- 
ing, or other. Our proven plar can help 
put you on the road to surces 

Your FCC ticket will be recogrixed by em- 
ployers a, proof of your rechrical ability. 

Successful 
Electronics 

Training 

Accredited by 

good training doesn't 
cost ... it pays! 

Mail Coupon Now 
and get both FREE 

the National Home Study Council 

Cleveland Institute of Radio Electronics 
Desk 

r 
RE -18, 4900 Euclid Ave., Cleveland 3, Ohio 

Please send Free Booklets prepared to 
help me get ahead in Electronics. 
have had training or experience in 
Electronics as indicated below. 

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

In what kind of work are 
you now engaged? 

Name 

Address 

City lone State 

Broadcasting 
Home Experiment ng 
Telephone Company 
Other 

In what branch of Elec- 
tronics are you interested? 

Ago 

RE-18 

JUNE, 1958 11 
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How to make more money as an independent 

RAYTHEON BONDED ELECTRONIC TECHNICIAN 

tc :, ..- 
9 

e = ' 
Prominently display your 
Raytheon Bonded Cer- 
tifieate. It impresses 

Feature the Raytheon 
Creed Display and the 
Bonded Dealer Decal in 

windows. The Creed 
Display shows potential cus- 

tomers your Code of Business 

Ethics. The Decal identifies you 
as a nationally advertised 
Bonded Dealer. 

mom.' 

i tt N 
your 

(c.o... 

¡ `` -- 
¡ 1t 

_- 

<` ': - 

your 

diploma or lawyer's certificate. 

/ 

Gila., _' r, 
r,I 

Carry "ID" Cards. You and 
your technicians should always ,,...- 

carry your Raytheon s`i ' Identification Cards. 
li, Presenting the card puts 

your ( y customers at ease 
when you must remove a set 
from the home. 

IIIIll 
Y 

1 

` 
/,' a,' 

'i: 
-¡` 

l 

1 

,` Advertise your Bonded 
a ^ Dealer standing. Use the 

newspaper mats Raytheon 
makes available to you for _ r 

, local newspaper advertising. 
k =( ia+ v' 

S Rates are low, results high. 
- f _ $ Scripts for radio and TV spots 

I , are also available to you at 
= no cost. 

-t 

Make Mailings to Poten- _- 
tial Customers. Raytheon 
has available to you many at- 
tractive Post Card mailers and 1 # 

! , t 
to 

Use the Yellow Pages. 
List your shop as a Bonded 

a 
, 

a Dealer shop in the Classified 
_._;- Telephone Directory - many 

customers select service deal- 
ers from this source. 

a special Bonded Dealer self- l`I 
art---1- mailer. Regular mailings stim- 

Mate service business. 

I 

( 

` Çl 

I,` 

Identify your shop. This 

traffic stopping metal sign 

will tell all passersby that you 

are the Bonded Dealer in 

your community - the Bonded 

Dealer that Raytheon is pre- Y p 

senting to America as the top 
TV -Radio technician in the 

{ _- ,... Finally, make the most of the 

® hundreds of helpful sales and 

shop aids Raytheon has avail - 

M 
-- able to you. They're all shown 

pAr 1 s in this Raytheon Business 
$`s -.,' 

e s a. Builders booklet. Get a copy ' e^ . 

from your Raytheon Tube 
sly Distributor, today. 

11 0.0 

RAYTHEu 

BONDED 
ELECTRONIC TCCNNICIANS 

- nil. 
I 

i 
Service 

+, ,;:: - 
country. COMMUNITY TV MAO 

hO 
AHD SIGN° 

12 

If you're not a Raytheon Bonded Dealer call the Raytheon Tube Distributor 
who sponsors the Bonded Program in your neighborhood. He'll tell you p.g if you can qualify. 

RAYTHEON MANUFACTURING COMPANY 
Receiving Tube and Semiconductor Operations 

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

Raytheon makes . Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these S Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. et-eeu /ente rit eleclwnins 

RADIO -ELECTRONICS 
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Dreams for some .. 
but not for you when you 
get advanced 
CREI training in 
Electronic Engineering Technology 

SERVOMECHANISMS 

GUIDED 
MISSILES 

ASTRONAUTICS 

COMPUTERS 
RADAR 

AUTOMATION 

The Electronic dreams of just 143 years 
ago -are realities today! New Electronic 
applications call for new abilities. Enroll 
at CREI and you are assured of up -to- 
date training, revised to include the new- 
est electronic advancements. 
CREI has turned dreams of success, ca- 
reers, good pay -into reality for thou- 
sands of ambitious men like you. CREI 
graduates are in the fore -front of the 
most advanced electronic applicatons, in- 
cluding Servomechanisms, Computers, 
Radar, Automation, Aeronautical Elec- 
tronics, Broadcasting, Communications 
and Manufacturing, and the Electronic 
Principles associated with Guided Mis- 
siles, Telemetering, Astronautics, and 
Instrumentation. 
These men received advanced practical 
technical training at home . . . and 
forged ahead. A typical graduate says: 

"In this time of less than two years, 
I have almost doubled my salary, and 
have gone from wireman to engineer- 
ing assistant, and now to junior engi- 
neer. I have CREI to thank." 
-Frank A. Eckert, 22 Clover Lane, 

Levittown, Pa. 
At CREI you are not held back by a 
class; not pushed to keep up wirh others 
with more experience or education. CREI 
instructors grade your written work per- 
sonally. You master the fundamentals, 
then you elect specialized advanced train- 
ing in the area that appeals to }ou most. 
Does it pay? One $10 -a -week raise re- 
pays your tuition investment leaving you 
a substantial profit the very first year. 
Pay raises thereafter are pure ,profit. 
What's the next step? The coupon be- 
low, completely filled out, will bring you 
a fact -packed booklet, "Your Future in 
the New World of Electronics." It de- 
scribes opportunities, courses, and full 
school and tuition details. Mail coupon 
today, or write: Capitol Rado Engineer- 
ing Institute, Dept. 146 -E, 3:24 -16th 
St., N.W., Wash. 10, D.C. 
CREI also offers Residence training 
in Washington, D.C. at the same high 
technical. level. Day and evening 
classes start at regular intervals. Quali- 
fied residence school graduates earn 
degree of "Associate in 
Applied Science." Check 
coupon for catalog. 

CAPITOL 
RADIO 

ENGINEERING 
INSTITUTE 

ECPD Accredited Technical 
Institute Curricula 

Founded 1927 

3224 - 16th St., N.W. 

Washington 10, D. C. 

J E 9 58 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 

Dept. 146 -E 3224 16th St., N. W., Washington 10, D. C. 

Please send me your course outline and FREE illustrated Booklet 
"Your Future in the New World of Electronics" . . describing 
opportunities and CREI home study courses in Electronics Engineer- 
ing Technology. 

CHECK Radar, Servo and Computer Engineering Technology 

FIELD OF 
Electronic Engineering Technology 

GREATEST 
Broadcast (AM, FM, TV) Engineering Technology 

INTEREST J Television Engineering Technology 
Ji Aeronautical Electronic Engineering Technology 

Name 

Street 

City 
Check: 

L 

Age 

Zone State 
G Home Study C Residence School I] Korean Veteran 

t 
NOT FOR BEGINNERS. If you 
have had a high school edu- 
cation, and experience in 1 

electronics - and ealize the 
need of a high level technical 
knowledge to make good in 
the better elect, one jobs -you 
can qualify far CREI home 
study training. ;Electronics ex- 
perience is no required for 
admission to CREI Residence 
School.) Please fill in the fol. 
lowing information: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORE.... 

EDUCATION: 
YEARS HIGH SCHOOL 

YEARS COLLEGE._ 

ELECTRONICS 
EXPERIENCE ... 

J 
13 
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The 

Tube-Tester 

that's 

always 

up -to- 

date! 
fast... 

fully automatic... 

pays for itself 

14 

RCA WT-110A 
Automatic Electron 

Tube Tester 
50* includes 239 punched cards locked 

in sequence- covers 95% of active 
TV types... 

USER PRICE (Optional) "Prices higher In Hawaii and Alaska 

Plus -at no extra cost... 

These bonus accessories...24 additional punched cards, 
24 unpunched cards, and sturdy new card punch) 

With RCA's exclusive accessory punch and card kit, your 
WT -1 l0A tester is always up -to -date as fast as new tube type 
punching information is announced. When you use the RCA 

WT -1 10A-the ultra- modern way to test tubes -you gain speed 
and accuracy for extra service income, and improved efficiency 
which pays for the tester in a very short time! 

Remember, when you choose RCA's WT -110A Automatic 
Electron -Tube Tester, you also choose a brighter profit picture 
-now and in the future. 

Fully automatic! Sets up all socket 
connections and all operating volt- 
ages for heater, control grid, plate, 
screen grid, and bias. 

Checks for shorts and leakage be- 
tween each element and all others 
consecutively -plate, screen, control 
grid, cathode. Multiunit tube sections 
checked individually. 

Checks amplifier tubes for transcon- 
ductance -green scale indicates nor- 
mal range of tube's transconductance. 

File capacity for 700 cards. 

High- and low- sensitivity ranges for 
gas and leakage tests. 

Automatically selects correct test 
conditions from 220 different heater 
voltages (from 0.1 volt to 120 volts) 
at currents up to 4 amps., 10 bias 
voltage, and il values of cathode 
resistance. 

Rectifier -type tubes tested for emis- 
sion under heavy load currents (up 
to 140 ma per plate). 

12 -volt plate- and -screen supply for 
testing new auto -radio tubes. 

See Your Authorized RCA Test Equipment Distributor! 

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

Correspondence 

STANDS BEHIND TILE OTL 
Dear Editor: 

As a proponent of the OTL (output 
transformerless) power amplifier I 
must take exception to some of the 
statements made by Herbert Ravens- 
wood in his article "Is the Output 
Transformer Out" which appeared in 
the January, 1958, issue. It is evident 
that he is biased (way down to class C) 
against the OTL amplifier. The single - 
ended push -pull output stage has made 
the OTL power amplifier practical. To 
say that this configuration produces 
more distortion than the usual form of 
push -pull stage is not true. Provided 
the output tubes are matched and 
driven symmetrically, then they are 
both equally capable of low- distortion 
operation. This is so with triodes or 
pentodes, under class -A, -AB and -B, 
conditions. 

Mr. Ravenswood also states that the 
single -ended push -pull output stage re- 
quires very unequal drive for its opera- 
tion and this also is not true. As shown 
in Fig. 1 of the Peterson- Sinclair 
article, cited by Mr. Ravenswood, a 
push -pull driver transformer providing 
equal signal voltages, 180° out of 
phase, is used to drive each output 
tube; exactly as in the customary push - 
pull output stage. However, modern 
feedback amplifier design cannot toler- 
ate a driver transformer and in the 
usual push -pull circuit it has been 
eliminated by various types of phase - 
inverter and phase -splitter circuits. 
These are well known in the art. 

The single -ended push -pull output 
stage, however, when used with these 
circuits does not operate in true push- 
pull ; hence the increased distortion 
cited by Mr. Ravenswood. Two circuit 
configurations have been developed that 
do operate the single -ended push -pull 
output stage in true push -pull under 
any and all conditions. These are the 
Peterson -Sinclair and the Futterman 
circuits. 

Mr. Ravenswood is not impressed 
with the idea of eliminating the output 
transformer. Let me list briefly some 
of the advantages gained: 

1. Elimination of notch distortion: 
This form of distortion shows up as a 
ragged treble response, usually blamed 
on the tweeter, and will occur, even 
with triodes when operated under class - 
AB or -B conditions. 

2. More negative feedback can be 
used: With 40 db and more of negative 
feedback, entirely practical with the 
OTL power amplifier, distortion in the 

RADIO -ELECTRONICS 
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ALLIED'S /g$yCATALOG 
alue 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 gt_.ipment 
at lowest, money -saving -prices. Get 
every buying advantage at ALLIED: 

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

EASY -PAY 
TERMS: 

Only 10% down. 
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, and 
Ham kits. ALLIED KNIGHT -KITS are easiest to build and 
they SAVE YOU MORE. 

Latest Hi -Fi Systerr s and 
Components 

Money -Saving, BJ Id -Your- 
Own KNIGHT -KITE 

Recorders and SuFpl es 

Public Address Systems and 
Accessories 

TV Tubes, Antennas and 
Accessories 

Amateur Receiver,, 
Transmitters, Station Gear 

Test & Lab Instruments 

Specialized Industrial 
Electronic Equipment 

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

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

ALLIED RADIO 
World's Largest Electronic Supply House 

JUNE, 1958 

send for the' leading 

ALLIED RADIO CORP., Dept. 2 -F8 

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

1 Send FREE 404 -Page 1958 ALLIED Catalog 

1 

I ' City 

Name 

Address 

Zone State 
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When a serviceman needs a Mylar capacitor, he turns to Pyramid for 
the capacitor with high reliability, high resistance to moisture pene- 
tration and high insulation resistance. 

Pyramid's Mylar capacitor guarantees the serviceman a highly depend- 
able capacitor, designed for today's modern circuit requirements, at a 
price competitive with standard paper capacitors. 

Available in standard capacitances and voltage ratings - Pyramid Mylar 
capacitors are ideal for use as by -pass and coupling capacitors. 

Write today for complete information about Mylar capacitors or see your 
Pyramid distributor. Remember when a serviceman uses Pyramid, he 
uses the finest and eliminates costly call- backs. 

CAPACITORS- RECTIFIERS 

FOR ORIGINAL EQUIPMENT 

AND REPLACEMENT 
*DuPont Reg. trademark 

16 

PYRAMID 
ELECTRIC COMPANY 
North Bergen, New Jersey 

Export: 4S8 Broadway, New York 13 
Canada: Wm. Cohen, Ltd., 7000 Park Ave., Mo 1 

CORRESPONDENCE (Continued) 

amplifier does not have to be consid- 
ered in the reproducing chain. 

3. Better transient response: Large 
amounts of negative feedback, besides 
reducing all forms of distortion to 
negligible values, also greatly im- 
proves the transient response of the 
amplifier. This can be heard. 

In conclusion I might add that I have 
designed and constructed OTL power 
amplifiers and they have been repro- 
duced without difficulty or trouble by 
scores of amateurs. What is really 
needed in OTL amplifier design is an 
output tube made specifically for this. 
New York, N. Y. .II'LIUS FUTTERMAN 

MR. RAVENSWOOD REPLIES 
Dear Editor: 

Mr. Futterman's letter, together with 
two received from different depart- 
ments of the Philips' organization, re- 
minds me of a reported conversation 
about the relative qualities of various 
social groups. Commented one, "There 
are good and bad among all of them." 
"He's prejudiced," said another, who 
was strongly imbued with the supposed 
superiority of his own group. 

That I am not prejudiced against 
OTL amplifiers on principle, note my 
comments in the last paragraph of the 
article ( "Is the Output Transformer 
Out," RADIO -ELECTRONICS, January, 
1958) : transistors do promise to make 
the OTL amplifier really practical. 
Mr. Futterman himself states that an 
output tube specially designed for it 
is really needed. So why do we not have 
such a tube type? Surely because the 
natural impedance ranges of tubes and 
dynamic loudspeakers differ so widely 
as to make it impractical. 

The most logical impedance- matching 
device is the transformer. It does this 
job with less inherent distortion than 
a tube, and can be designed to avoid 
the deficiencies of its early prototypes. 
The cost aspect is answered by the 
recent twin- coupled design ( "High 
Fidelity at Low Cost With Twin -Cou- 
pled Amplifier," RADIO -ELECTRONICS, 
November, 1957), to which I called 
attention in my penultimate paragraph. 
This design also solves the "impossible" 
situation relative to including the out- 
put transformer in the feedback loop. 

To answer Mr. Futterman's points: 
1. Notch distortion: (a) I acknowl- 

edge that notch distortion can occur 
with triodes -what I pointed out is that 
it is less likely; (6) it can also be 
eliminated using both pentodes and 
output transformers; vide McIntosh 
and twin -coupled. 

2. Feedback: Mr. Futterman and 
the Philip's people apparently subscribe 
to the "more feedback the better" 
school. Demonstrations have repeatedly 
shown by subjective listening tests, that 
well -designed nonfeedback amplifiers, or 
ones with little feedback, are credited 
with giving "cleaner" reproduction than 
types using fabulously large amounts 
to achieve such wonderful specifications 
-(0.1% or better). 

(Continued on Page 20) 
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COMMERCIAL OPERATOR 

F.(.(. LIC E NS E 
tlf I 

pit Jobs ea Electronics 
F.C.C. LICENSE -THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authority covered by a third class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 

GRANTHAM TRAINING PREPARES YOU 

The Grantham Communications Electronics Course pre- 
pares you for a FIRST CLASS F.C.C. license, and it does 
this by TEACHING you electronics. Each point is covered 
simply and in detail, with emphasis on making the subject 
easy to understand. 

LEARN BY CORRESPONDENCE OR IN RESIDENT CLASSES 
Grantham School of Electronics specializes in preparing 

students to pass F. C. C. examinations. Correspondence 
training is conducted from Washington and Hollywood; 
resident DAY and EVENING classes are held in both cities. 
Either way, we train you quickly and well -NO previous 
training required. A beginner may qualify for his First Class 
commercial F.C.C. license in as little as 12 weeks! 

OUR GUARANTEE 
If you should fail the F. C. C. exam after fishing our 

course, we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 

HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations in 
a minimum of time. Here is a list of a few of our recent 
graduates, the class of license they got, and how long it took 
them: 

license Wks. 
Edward Dahl, 7800 Old Chester Rd., Bethesda, Md.. .1st 

r r 

11 
Griffin Kane, 3125 Wabash Ave., Los Angeles, Calif... _2nd 9 
Beamon Meares, 1536 17th St., NW, Washington, D.C. 1st 11 
Larry Pacifico, 65 Main St., Roseto, Pa. 1st 12 
Tooru Iwahashi, Honohina, Hakalua, Hawaii 2nd 8 
Basil D'Imperio, 2223 H St., NW, Washington, D.C... 1st 12 
John Ward, 407 E. Cowden Ave., Midland, Texas 1st 10 
Herbert Halbig, 315 Park St., Tupper Lake, N.Y. 1st 11 
Vregh Godoshian, 312 E. Wilson St., Pontiac, Mich. ...1st 11 
Antone Mello, 68 Union St., Nantucket, Mass ist 10 

Cr" lam School OF [lIC 
1505 N. Western Ave. 

Hollywood 27, Calif. i 
Phone: HO 2.1411 

for FREE Booklet CLIP COUPON and 

mail in envelope or paste on postal card. 

821 - 19th Street, N. W. 

Washington 6, D. C. I 
Phone: ST 3-3614 

IOW .1.1 MM. rMI OM mom Uwe awe Imo Imo am _owat_ Iwo ail 

L 

Grantham Schools, Desk 84 -G 
821 - 19th Street N.W. 
Washington 6, D.C. 

Please send me your 
my commercial F. C. C 

is no obligation and 

Name 

Address 

City_ -__ 

I 

I 
I 

1505 N. Weste r X ve. ' 
Hollywood 27, Col f. 

free booklet telling how I c Jr get 
. license quickly. I understand r ere 
no salesman will call. 

Ace 

State 

I 

I am interested in: Home Study, Resident Clr sses J 
!MIL NMI 
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YES! WE HAVE 
STILL NO PRINTED CIRCUITRY IN CHASSIS 

Even though Dr. Alexander Ellett, head of Ze- 
nith's research department, is recognized as the 
daddy of printed circuitry through his work on 
radio proximity fuses, still Zenith uses no printed 
circuitry in its TV chassis because it means more 
service headaches and often causes service delays. 

LESS SERVICE HEADACHES 
FOR SERVICEMEN 

Easier to service... mare accessible 

ZENITH'S HANDCRAFTED 

SERVICE-SAVER HORIZONTAL 

CHASSIS WITH NO PRINTED 

CIRCUITS IN THE CHASSIS 

We think it's worth the extra cost of HANDcrafted standard 
circuitry to get the best performance and fewer service head- 
aches and so do thousands of dealers who would sooner sell 
customer satisfaction than a price tag. 

18 

ZENITH RADIO CORPORATION, Chicago 39, Illinois 
The quality goes in before the Zenith name goes on. 
Backed by 39 years of leadership in radionics exclusively. 
Also makers of Radio, High -Fidelity Instruments and fine Hearing Aids. 
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NO PRINTED 
. CIRCUITS IN 

ZENITH 
TV CHASSIS 
ZENITH HANDCRAFTED 

STANDARD CIRCUITRY 

COSTS MORE BUT IT MEANS MORE 

SATISFIED CUSTOMERS FOR 

ZENITH DEALERS AND SERVICEMEN 

QUALITY BY 

ZP:NITH 
THE ROYALTY OF TELEVISION 
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NEW SUPER -CARDIOID 
...aid super value! 

Difficult acoustic conditions are child's play for this sensational new 

super -cardioid microphone. Background noise, undesirable echo, and 

other unwanted sounds disappear when the ESL -SC403 is used for 
high fidelity broadcasting or recording of music and speech. 

Excellent performance, inconspicuous size, and inexpensive price make 

this advanced moving coil microphone additionally suitable for lecture 
halls, churches, and conventions. A high impedance model is designated 
the ESL- SC403H. Write for details on other new ESL microphones. 

FREQUENCY RESPONSE: 
DIRECTIONAL CHARACTERISTIC: 

INTERNAL IMPEDANCE: 
OUTPUT LEVEL: 

REFERENCE LEVEL: 
DIMENSIONS: 

NET PRICE: 

ESL -SC403 ESL- SC403H 
50 to 12.000 cps ±3 db 
super cardioid 
200 ohms 45,000 ohms 
-50 db 2.2 Inv /µhar 
1 nnr /10 dynes /cm' 
2 "x11/2 "x33/4" 
$25.50 $28 

F O R L I S T E N I N G AT I T S B E S T 

Electro -Sonic Laboratories, Inc. 
Dept. E 35-54 Thirty -sixth Street Long Island City 6, N.Y. 

UNMISTAKABLY - 

THE FINEST NAME 

IN COMMUNITY ITV 

B.P.F. -BAND PASS FILTER 
A multi -stage HI -Q filter incorporating two HI -Q bridged 

T traps. Tonal attenuation in excess of 80 db on the trap 
frequencies. Will remove adjacent channel 589.50 
interference where other devices have failed. 

H. C. A. HIGH OUTPUT SINGLE CHANNEL AMPLIFER 

5 VOLTS R. F. 
Maximum output 

* 20 db gain minimum 
* 6 me /s bandwidth 
* Silicon Rectifier 
* Drives a low band signal thru 

21/2 mi. of K -14 type cable 
PRICES ARE SUGGESTED 

8ENO0 
TELEVISION ASSOCIATES LTD. 
27 Taber Rd., Rexdale, 
Ontario, Canada 

5285.00 

The H.C.A. is designed for use as a final TV channel 
amplifier and provides the highest output of any known 
model on the market today. A commercial transmitting 
tube (6252) is used to deliver the full -rated output with- 
out distortion. 

USER NET - SLIGHTLY HIGHER IN SOME U.S. AREAS 

hi,..: Please end nie Yell detail., on the IBI'F IT('A 
Name 

Address 

City State or Prov. 
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CORRESPONDENCE (Continued) 

3. Transient performance: Mr. Fut- 
terman's statement here requires qual- 
ification. Large amounts of feedback do 
serve to reduce transient distortion, but 
only one form of it. Often other forms 
are introduced by it. Although the 
latter forms may not be shown by 
standard measurement techniques, they 
can be very audible. 

I would like to pass on a correction to 
Fig. 5 of my article, as noticed by Phil- 
ips. The plate -coupling resistor for the 
ECC83 comes from the screen of the 
upper UL84, not the B -plus line, as 
shown. While this arrangement does 
give theoretical true phase inversion, 
similar to the Peterson -Sinclair circuit 
of Fig. 6, my basic point stands: 

The audio voltage to ground, which 
is responsible for any stray electrical 
coupling that may occur, is still much 
greater from the plate than the cathode 
of the ECC83, and the circuit is of quite 
high impedance to make it susceptible 
to such transfer. This comes back to 
Mr. Futterman's point about tubes. 
Transistors provide us with much 
lower impedance circuits and make OTL 
design much more practical. 

HERBERT RAVENSWOOD 
New York, N. Y. 

WHAT'S IT ALL ABOUT? 
Dear Editor: 

With reference to the discussion on 
Doppler effects by Messrs. Klipsch, 
Janszen, et al, it is puzzling to me, 
having listened with innocent pleasure 
to reproduced organ music on my 
Ultra- Linear and other devices for, lo, 
these many, to learn that the literature 
rates this effect at the same time as 
being both imperceptible and intoler- 
able. 

With a sincere desire to confuse the 
issue further, I (no electronics pundit) 
wonder if anybody has considered the 
relation between FM effects in repro- 
duced music and possibly similar effects 
occurring in sound; for example, from 
an actual organ. In such a case, doesn't 
the varying velocity of the air in wave 
movements at, say, 60 cycles, carry 
with it, as wavelets on a tide, a com- 
plex, shifting pattern of frequencies 
as it strikes the ear? If so, who has 
complained? And if these FM effects 
are perceptible, or intolerable, is it not 
possible to determine the ratio of the 
effects in the reproduced music to those 
in the original? Or the ratio between 
mikeside and the middle of the hall? 

How does all the above appear com- 
pared to an analysis of the wild and 
wonderful sound of a pipe organ in i 
cathedral with uncontrolled acoustics? 
The instruments of music are allowed 
to retain their ancient peculiarities; 
the air will not be denied its eccentric- 
ities as a conveyor of sound ; the human 
ear is variable between individuals, 
times and places. Must the mind, itself 
fallible in its judgments, now be driven 
mad by an endless consideration of 
whether a thing is perceptible or not? 

ARTHUR QUALEY 
La Puente, Calif. END 
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Radio -Electronics 
Hugo Gernsback, Editor 

RADIO SIGNALS TO VENUS 
... Radio to the Planets Is Now Assured .. . 

THE idea of bouncing radio signals from heav- 
enly bodies is not new. It originated with the 
writer in an article entitled "Can We Radio the 
Planets ?" in the February, 1927, issue of Radio 

News. It was then proposed to send a radio signal 
from the earth to the moon and back via short 
waves. The calculated elapsed time of the signal 
transit was 2.5 seconds to cover the two -way dis- 
tance -twice 238,854 miles, or 477,708 miles, to and 
from the moon. Nineteen years later, on Jan. 10, 
1946, Lt. Col. John H. DeWitt and associated scien- 
tists of the US Signal Corps first established actual 
radio contact with the moon. The elapsed time was 
2.4 seconds. Our original predicted time was 2.5 
seconds, an error of 0.1 second. In the article men- 
tioned, we also spoke of signaling Mars and Venus, 
but refrained from giving elapsed signal time, be- 
cause of the ex*reme complexity of the problem. In 
1927, we had little practical knowledge of the pene- 
tration of short waves beyond the earth's atmos- 
phere and into space, as well as eventual reflection 
of the returning high -frequency waves on the Heav- 
iside layer. 

It is gratifying to note that in the fall of 1959 man 
will at last attempt to signal the planets -Venus 
and Mars, not as a stunt but for serious astronomic 
and scientific purposes. British radio astronomers, 
using the world's largest radio telescope at the 
Jodrell Bank radio observatory, intend to radio - 
contact Venus first. The scientists state that they 
will have a power output 3,000 times greater than 
the average military or airfield radar installation ! 

Many new and important facts will be learned from 
such a series of experiments in bouncing signals 
off Venus. One will be the rotation of Venus on its 
axis, not known now. Our closest sister planet is 
constantly shrouded in dense clouds. Hence man 
has so far not seen the surface of Venus. Its rota- 
tion period is thought to be 20 to 30 days -a guess 
at best. Radio astronomy via reflected signals may 
give us a clue to Venus' exact time of rotation. 

Let us now consider how the scientists will 
"shoot" Venus at its inferior conjunction in the 
fall of 1959, when Venus will approach within 30,- 
000,000 miles of the earth. (The closest approach 
was 26 million miles on Jan. 28, 1958.) At the speed 
of 186,000 miles a second, the radio signal will take 
5.36 minutes to cover the distance out and back 
between the two planets (2.68 minutes to go to 
Venus, 2.68 minutes to return). 

The inherent difficulty with the present -day state 
of the art of radio is our inability to concentrate a 
beam of radio -frequency signals -the diffusion is 
' -o great. The same is true of light. With the tre- 

° ,lous distances with which we have to work, the 
spreads. It is as if we aimed a high -pressure 

m of water at a distant large football. Most 
water will not hit the object. A large part of 
Inch hits will splash and reflect at different 
and only a comparatively minute amount will 

a back in the direction of the nozzle. 

NE, 1958 

It is for this reason that the British scientists 
must use a large power output if they hope to get 
back an intelligible radio echo signal from Venus. 

The Jodrell Observatory radio telescope, the 
largest known in the world today, has a great advan- 
tage in making these experiments. On account of 
its large size, it can concentrate the transmitter 
power output into a narrower beam and, again due 
to its large size, it concentrates the weak echo of the 
returned signal more effectively. 

If in the future it should become possible to 
concentrate and narrow the radio beam further, 
much less power would be required to contact the 
various planets. Obviously, the greater the distance 
between earth and the outlying planets, the more 
difficult the problem of bouncing back signals. 

It can be seen from the above that as earth and 
Venus pull apart, the distance between them in- 
creases rapidly, until at maximum separation -at 
superior conjunction -the distance is 161 million 
miles. Here it would take the round -trip signal 28.8 
minutes to bridge the space. But now the sun would 
become an obstacle, partly blocking the path of the 
signal. 

Would the signal be absorbed by the sun? Yes. 
Another interesting and perhaps far- reaching test 
would be the effect of the sun's gravitational attrac- 
tion on the returning radio echo. This is known as 
the Einstein shift. If, before or after superior con- 
junction of Venus, we send a signal to Venus in 
such a manner that the return signal comes close 
to the sun, the signal should be bent toward the sun. 
The Einstein shift has been confirmed with light 
rays, but not with radio waves up to now. This, 
however, at the present time can only remain a 
theoretical consideration. The experiment cculd not 
possibly be conducted with present radio fre- 
quencies unless we had a radio -astronomical bowl 
transmitting and receiving antenna at least 60 
miles in diameter! 

In the future when we can produce super high 
frequencies of the electronoptical variety, which 
approach the frequency of light, it will be possible 
to record the Einstein shift electronically. 

There will not be very much practical difference 
when we try to signal Mars, because the distances 
between our two planets are not too great at nearest 
approach -about 35 million miles for Mars, 26 
million for Venus. We can therefore look forward 
to an early radio contact with Mars, too. 

What about the further outlying planets ? Pos- 
sible, but increasingly difficult the further our we go. 
To bounce a radio signal off Jupiter will take 1 hour 
and 10 minutes for the two -way transit; 2 hours, 
22 seconds for Saturn ; 12 hours, 50 minutes for 
Pluto! To hit squarely such a distant planet, say 
Neptune, 2,677 million miles away at its closest, is 
in itself a difficult feat ; for the signal to return to 
earth without missing it altogether would be an 
achievement of a high order -at least at the present 
state of the art. -H.G. 
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RADIO 

Combining a 2 -band transistor superhet radio and a marching 
compass gives you a compact, accurate, portable direction finder 

ELECTRONIC COMPASS 
TO GUIDE YOU HOME 

By J. E. PUGH, JR. 

EARPHONE 

Completed unit is small enough to 
slip into coat pocket. 

Top view of the inside chassis 
assembly. 

N electronic 
while 

compass is a 
while investment for people 
interested in outdoor activities 
such as motorboating, sailing, 

hunting, trapping, berry picking, camp- 
ing, hiking or other activity where 
there is a possibility of getting lost. 

The instrument described here was 
designed especially for uses where 
portability and ruggedness are impor- 
tant. It is housed in a strong Bakelite 
case that is easily waterproofed. It is 
small, lightweight, sensitive; has a 
sharp null point and incorporates a 
built -in magnetic compass. This com- 
bination of directional receiver and 
built -in compass is a true electronic 
compass and not just a radio horning 
device. It makes a rapid and accurate 
determination of actual position pos- 
sible. 

The superhet receiver 
The receiver is a direction -sensitive 

superheterodyne using a class -B detec- 
tor and a single audio stage. Two 
tuning ranges are used: the broadcast 
band (550 to 1,600 kc) and the marine 
radio -beacon band (285 to 325 kc). The 
broadcast band is used so bearings can 

28 

be taken from nearly any location and 
to provide entertainment while out- 
doors. 

The radio- beacon band provides an 
extra degree of usefulness to boat 
owners. It is a desirable feature be- 
cause many rivers, canals and harbors 
have radio beacons located near their 
entrances. Broadcast stations ordinarily 
will not permit such close work since 
they are seldom found in such a desir- 
able location. If the electronic compass 
is used only for nonboating activities, 
the marine radio- beacon band can be 
eliminated. 

A compact, flat ferrite loop antenna 
provides the directional properties 
needed for taking bearings on radio 
stations. It is mounted parallel to the 
length of the case to obtain the null 
point when the long axis of the receiver 
is in line with the station. The antenna 
has a high Q (about 450 to 790 kc) 
for maximum selectivity and sensitivity. 
A matching two -gang tuning capacitor 
tunes the antenna and local oscillator 
coil over the band. 

The broadcast band is tuned with the 
BAND SELECTOR (SI) in position BC. 
When the switch is thrown to MARINE 

BEACON, capacitor C4 is shunted across 
Cl-a, C2 and Ti to drop the resonance 
range of this circuit to the radio- beacon 
band and at the same time restrict the 
tuning range so it fits this narrower 
band. Similarly C6 is shunted across 
Cl -b, C3 and T2. And C5 is switched 
into the circuit to permit more accu- 
rate tracking of the oscillator circuit. 

Although its value is not critical, 
C7 may have to be changed to a slight- 
ly different value in some instances. 
It must be large enough so the local 
oscillator functions properly at the 
lowest frequency in the marine band, 
but at the same time it must not be so 
large that feedback is excessive at the 
highest broadcast frequency. Too much 
feedback causes the oscillator to gen- 
erate harmonics and reception of sig- 
nals above the desired range will result. 

Agc circuitry 
The first three stages use 2N247 

drift transistors. These transistors 
have high gain through the highest 
frequency used and, because of their 
very low base -to- collector capacitance, 
do not need neutralization. The con- 
verter and if stages are entirely con- 
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C18: 

C14 

MARINE BE 

TI 
VI,2,32N247 IST IFT 2ND IFT V4 
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,/ 10- TICS T 

18K .01 

78yyf f '°^--` b R6 I K 

OSC SECTION 
5 I 

C7 R2 

360ypf 

RI 220K 

22K 

RI- 220,000 ohms 
R2- 22,000 ohms 
R3, 5, 6, 8, 14 -1,000 ohms 
R4, 12- 18,000 ohms 
R7- 39,000 ohms 
R9- 100,000 ohms 
RIO -10,000 ohms 
R11-pot, 10,000 ohms, miniature, with spst switch 

S2 (Lafayette VC -28 or equivalent) 
R13 -3,300 ohms 
All resistors '/1 -watt 10% 
CI- tuning capacitor; antenna section, 10 -130 

oscillator section, 10 -78 µµf 
' ' --sers on CI 

trimmer (El Menco 467 or equiv- 
alent) 

C5--5-80 µµf, trimmer (El Menco 462 or equivalent) 

µµf; 

ventional, while the detector is a class -B 
type instead of the usual diode. This 
detector provides a worth -while gain 
and a do collector voltage that can be 
used for ave, since its level is deter- 
mined by the rf signal level. 

Resistors R9 and R10 are part of 
the V2 base -biasing network and R10 
is also in V3's collector circuit. The 
ave voltage developed across R10 is 
applied to V2's base to regulate its 
gain with variations in carrier level. 

The audio transformer (T5) is a 
subminiature type well suited for this 
application. It as well as all other 
components must contain a minimum 
of iron to minimize errors in the mag- 
netic compass. A larger transistor audio 
transformer will not be satisfactory 
unless it is mounted far from the 
compass. 

The earphone is a high- impedance 
magnetic type and is satisfactory where 
the signal level is high and the noise 
level low. Sometimes, these conditions 
may be reversed, making a conven- 
tional pair of headphones more desir- 
able. 

A 5.0 -volt mercury battery powers 
the unit. It has a 1,000- milliampere- 
hour rating and should provide about 
500 hours of service since receiver 
drain is only about 2 ma. When near 
the compass, this battery has a slightly 
greater influence on needle deflection 
than conventional flashlight cells but, 
when mounted as shown in the photos, 
its effect is not measurable. The battery 
is easily replaced when the bottom of 
the case is removed. 

All stages use base -bias stabilization 
to minimize variations in performance 
caused by temperature changes since 
the electronic compass will normally 
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IK 
R7 39K 

3 C15-3 
6V R9 IOOK + 6V 

RADIO 

E B 
o I INTERLEAD SHIELD 'S 

J^_J METAL CASE 

RED DOT 

CK722 
AF AMPL 

RII C16 
V4 

) 8 rY 
10K s 3+ \ 6V 

E 

814 

RI2 
\\ 

R13 

18K 3.3K 

RIO 10K 

C6 -9 -180 µµf, trimmer (El Menco 463 or equiva- 
lent) 

C7 -360 µµf, silver mica 
C8, 9, 10, II, 12 -.01 µf 
C13 -.001 µf, ceramic 
C14, 15, 16, 17 -3 µf, 6 volts, miniature electrolytic 
C18 -I µf, paper, miniature 
.1- miniature phone jack (Lafayette MS -281 or equiv- 

alent and matching plug) 
SI -dpdt rotary (Centraiab 1462 or equivalent) 
S2 -spst on R11 
TI- ferrite -strip transistor antenna for 130 -µµf tun- 

ing capacitor (Miller 2005 or equivalent) 
T2- transistor oscillator coil for 78 -100 -µµf tuning 

capacitor (Miller 2022 or equivalent) 
T3, 4- transistor if transformer, 455 kc: primary, 

25,000 ohms; secondary, 600 ohms (Miller 2041 
or equivalent) 

Circuit of the four -transistor unit. 
be used outdoors and frequently in the 
hot sun. 

The magnetic compass is a small 
marching type. It has a rotatable scale 
for ease and accuracy of bearing deter- 
mination. A notch and foresight on 
the compass let you select landmarks 
(when visible) in line with the desired 
course. 

Let's put it together 
All parts of the receiver are mounted 

on a long flat aluminum lower plate 
and a short flat aluminum upper plate 
as in the photos. The unit is fastened 
into the plastic instrument case with 
a second hex nut and lockwasher on 
the threaded switch bushing and with 
screws that run through the case into 
two threaded holes along the outer 
edge of the upper chassis plate. 

The compass is mounted near the 
front end of the case with the needle 
pivot along the center line of the long 
dimension. Take your time while align- 
ing the compass to insure the best 
possible accuracy. The rear mounting 
screw is a 6 -32 flat head in a counter- 
sunk hole to permit the compass cover 
to be closed. The front mounting screw 
can be a round head but both must be 
brass with brass gaits. (Try them with 
a magnet.) 

The aluminum chassis plates are 
shaped to fit the inside of the case 
with about 1/16 -inch clearance on all 
sides. Make sure of this clearance after 
bolting to the tuning capacitor and 
switch but before the complete assembly 
of small parts is made. Otherwise, 
when the receiver is fastened in the 
case, pressure on one of these plates 
could upset the alignment by twisting 
the tuning capacitor. 

B S c 

Æ 

rt " 
C17 

+3 
1K 6V 

52 o 

TS- transistor audio interstage transformer: primary 
20,000 ohms; secondary, 1,000 ohms (Merit A -2741 
or equivalent) 

VI, 2, 3 -2N247 (RCA) 
V4 -CK722 (Raytheon) 
Battery, 5 -volt mercury type (Mallory TR -134R or 

equivalent) 
Battery holder (Acme type 69 or equivalent) 
High- impedance magnetic earphone 
Tuning dial (Lafayette KN -26 or equivalent) 
Knob for 1/8 -inch shaft 
Knob for 1/4 -inch shaft 
Bakelite instrument case, 2 x 334 x 61/4 

(Lafayette MS -216 with matching cover) 
Marching compass (Lafayette F -I5 or equivalent) 
Transistor sockets, 5 -pin (4) 
Miscellaneous hardware 

inches 

One of the easiest ways to register 
the receiver parts with the case is to 
drill all necessary holes in the upper 
chassis plate. Then use this plate as a 
template for drilling the case from the 
inside. Be careful while drilling and 
avoid chipping. This problem can be 
minimized by backing each hole with a 
wood block while drilling and by making 
each hole somewhat undersize and 
bringing it to size with a tapered 
reamer. 

The tuning capacitor is mounted 
with its trimmers facing the outer 
edge of the chassis for easy adjust- 
ment. The adjustment screws should 
be about 1/s inch from the outer edge 
of the chassis to provide adequate 
spacing between their heads and the 
plastic case. 

One of the mounting holes on the 
rear of the tuning capacitor matches 
the corresponding front hole and the 
top chassis plate can be used as a tem- 
plate to locate this one. The other two 
must be located by measurement. If the 
same tuning dial is used as shown, the 
capacitor shaft will need to be flattened 
slightly on one side but its length will 
be satisfactory. 

Final assembly 
The oscillator coil can be fastened 

to the bottom chassis p %.ate if desired 
but a better arrangement of terminals 
is possible if it is mounted on the top 
plate. To do this, remove the metal 
mounting clip and cement a threaded 
plastic plug in this end. A setscrew in 
a threaded hole in the top chassis plate 
is then used to hold the coil. A small 
hole is drilled in the lower plate direct- 
ly below the coil for adjustment. 

Mount the antenna by first cutting 

29 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO 

Although there is 
plenty of room, place- 
ment of the antenna 
and battery is impor- 

tant. 

Side view shows parts 
layout between the 
two chassis plates. In 
this model a small 
mica capacitor in 
parallel with C4 was 

needed. 

T3 

R5 UNDER TI 

R13 

Rt5 
R6 

R7 

T4 

Cl2 

R8 

R9 

TI RI4 

CI4 

C15 

RIO 

R3 

T3 

C9 

CIO 

C8 

RI 

T2 ADJ 

R2 

R4 

C18 

C6 
ADJUST 

BATTERY 

Rii SI 

Ti C7 

its fiber mounting strip about % inch 
shorter than the antenna. Then retape 
the antenna to this strip with their 
front ends flush and apply a small 
amount of coil dope along the joining 
edges. The undercut end allows room 
for some parts underneath. A % -inch 
piece of 3/4- inch -diameter polystyrene 
rod is threaded for two 6/32 x 1/4 -inch 
screws, and matching holes are drilled 
in the lower chassis plate. Mount this 
piece of rod on the plate and fasten 
the antenna to it with polystyrene coil 
dope, making sure that the antenna is 
parallel to the long side of the chassis. 

Capacitors C4 and C6 are positioned 
so that their adjustment screws just 
clear the battery holder (see photos). 
These capacitors are mounted directly 
under the range switch with their outer 
plates making contact with the chassis. 
Their end terminals are soldered to 
the switch and their grounded termi- 
nals are bent over and soldered together 
for rigidity. Examine the ungrounded 
plates and rivets to be sure the "hot" 
ones are not grounded. 

Both these capacitors should be set 
to within one -half to one turn from 
maximum capacitance before soldering. 
Capacitor C5 is mounted in the same 
way as C4 and C6, except that it is 
insulated from the chassis with a small 
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piece of 1/16- or 1/s -inch insulation. 
The if transformers are mounted 

along the sides of the chassis to reduce 
their effect on the magnetic compass, 
and the audio transformer is mounted 
directly in front of the volume control 
with a couple of dabs of cement. 

A two -terminal tie point is used for 
B -plus and for the R9, C14, T3 junc- 
tion. A ground lug is located under the 
mounting screw and a No. 20 bare wire 
connected to it is used as a ground bus. 
This bus is connected to the shield 
terminals of the three 2N247's and 
various small parts are grounded to 
it along its length. Rubber feet are 
mounted on each corner of the case to 
prevent slippage if the weather gets 
rough. 

Steps in weatherproofing 
If the electronic compass is to be 

used in salt -water areas, some weather- 
proofing will be necessary. Even in 
fresh -water areas the possibility of 
wetting by rain, spray and high humid- 
ity and falling overboard will make 
such a step profitable. First obtain 
some sheet rubber, about 1/32 inch 
thick, and cut a gasket about 1/s inch 
wider on all sides than the bottom 
cover. Now, with a file, trim the base 
plate to give a clearance of slightly 

less than 1/32 inch between all of its 
edges and the case, and chamfer its 
inner edge slightly. Glue the rubber 
gasket to the inner surface of the base 
plate and allow it to dry thoroughly. 

Gaskets made of the same material 
can be placed under the compass secur- 
ing nuts, under the switch shaft nut 
and under the upper chassis securing 
screws. The tuning control shaft, the 
switch shaft, the volume control shaft 
and the phone jack can be gasketed by 
splitting soft rubber grommets edge- 
wise. Use grommets with a 1/2 -inch 
outside diameter and 1/4 -inch hole for 
the three controls and % -inch outside 
diameter with a 3/16 -inch hole for 
the phone jack. In addition, it is advis- 
able to spray the aluminum chassis 
and if transformer cans with clear 
plastic to provide an extra degree of 
protection. 

Aligning the receiver 
The first step is to align the if trans- 

formers for maximum output at 455 kc. 
An output meter or oscilloscope can 
be connected across the headphones, or 
a high- impedance do voltmeter to V3'. 
collector or the R10, C15, T5 -rP-' 
tion for an output indi;;<.wr. 

After the if transformers have been 
peaked, turn the bandswitch to the 
broadcast -band position (BC) and adjust 
T2's core and C3 until the tuning range 
covers 550 -1,600 kc. This is done by 
alternately adjusting T2's core at 550 
kc and C3 at 1,600 kc until both ends 
of the range fit the dial. Next adjust 
C2 for maximum output at approx- 
imately 600 kc and check for satis- 
factory tracking at 1,400 kc. If C2 has 
to be decreased for maximum output 
at 1,400 kc, bend the slotted plates of 
Cl -a outward and then readjust C2 for 
maximum output at 1,400 kc. Now 
adjust for maximum output at approx- 
imately 600 kc by simultaneously vary- 
ing the tuning capacitor in very small 
steps and adjusting T2's core until the 
maximum is found. Alternately repeat 
the C2 adjustment at 1,400 kc and the 
T2 core adjustment at 600 kc until 
maximum output is obtained at both 
points. 

The next step is to align the radio - 
beacon band. Throw switch S1 to RADIO 
BEACON and alternately adjust C6 at 
285 kc and C5 at 325 kc until this 
range fits the dial. Next, adjust C4 for 
maximum output at approximately 290 
kc and check for satisfactory tracking 
at 320 kc. When aligning this band, 
do not touch the core of T2, C2, C3 or 
the slotted Cl -a plates, as these parts 
are adjusted only for the broadcast 
band. When alignment is completed, 
you can calibrate the dial. 

How to use it 
When the electronic compass is com- 

pleted, check its accuracy by obtaining 
the null point on a visible station and 
at the same time checking to see that 
the station is directly in line by using 
the sights on the compass. If possible, 
check stations at various frequexicies 
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in both bands. These checks should be 
made some distance from the station 
antenna and well away from any shore 
line, electric or telephone lines, metal 
buildings, or automobiles for maximum 
accuracy. In addition, hold the compass 
with the hands away from the antenna 
end of the case. 

The overall accuracy of the electronic 
compass depends on antenna pattern, 
compass accuracy, compass alignment 
with respect to antenna, size and 
proximity of metal objects, and the 
nearness of a shore line and the station 
antenna. The compass error including 
alignment error should be very small. 
If any sizable error should be present, 
it can be compensated for by adding 
or subtracting a correction factor. 

To use the electronic compass with 
the least amount of error and confusion, 
obtain a map of the area in which you 
will be operating. First mark a North 
South line through the section of the 
map to be used and locate all the radio 
broadcast and beacon stations in your 
area on the map. Now set the North 
mark on the compass card under the 
red hairline, align one edge of the elec- 
tronic compass case with the North 
South line on the map, and rotate the 
map until the compass card North is 
aligned with the North end of the 
needle. 

This orients the map so its North 
is pointed North. Now rotate the elec- 
tronic compass (but not the map) to 
obtain a null on a station of known 
location, place one edge of the electronic 
compass to intersect with this station 
as located on the map while maintaining 
the null and draw a line through the 
station along the edge of the case. Do 
the same with a second station. The 
point where the two lines intersect is 
your location. Now that you know your 
location, it is a simple matter to get 
home either by following a plotted 
course to the desired point or by riding 
the null straight in if one of the 
stations is near your destination. 

Satisfactory results can be obtained 
without the map. Simply use the com- 
pass to orient yourself with respect to 
North and then take compass readings 
on the null points of two stations of 
known location. The compass card is 
calibrated in degrees (0 to 360) and 
also has the usual N, E, S, W markings. 
Therefore, the readings on the two null 
points will immediately show you where 
you are with respect to the two sta- 
tions. For greatest accuracy, keep your 
hands away from the antenna end of 
the case. 

After making several trial runs 
using both methods, you will be able 
to decide which you prefer -with or 
without the map. However, try using 
the electronic compass each time you 
are engaging in your favorite outdoor 
activity, even in clear weather, to 
become completely familiar with it and 
to gain confidence in its usefulness. 

For those who are interested, the 
US Coast Guard publishes lists of 
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lights for the US coastal and Great 
Lakes areas. These light lists include a 
chart and tables of the various radio 
beacons including their frequency, 
identification code and location. Write 
to the Superintendent of Documents, 
Washington 25, D. C., for information 
and prices. 

Final notes 
Sensitivity, on the broadcast band, 

will be adequate for nearly any condi- 
tion, but the radio -beacon range may 
need a slight boost if there are no 
nearby stations. In such cases, try a 
5- or 7 -inch ferrite antenna instead of 
the 23/4 -inch one used in this model. 
This longer antenna will also increase 
the sharpness of the null point. A sec- 
ond if amplifier can also be added if so 
desired. This stage is identical with 
the V2 stage, except that the resistor 
corresponding to R6 should be about 
3,300 ohms. 

A speaker can be included by adding 
a pair of CK722's in a conventional 
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push -pull class -B output stage after 
V4. Also a null- indicating meter can 
be added to V3's collector circuit to 
obtain a sharper null reading. All of 
these changes will require a somewhat 
larger case and will cause a slight loss 
of portability. 

(When adding a speaker or null - 
indicating meter to the direction finder, 
be sure to mount them in a place where 
their magnets will not disturb the 
magnetic compass. It might be advis- 
able to install the meter and speaker 
in a separate box connected to the 
receiver by a cable. Editor) 

For some uses it may be desirable to 
attach a leather or plastic shoulder 
strap to two brass screws mounted on 
the sides of the case, below the com- 
pass but above the receiver chassis. 

Where you want to eliminate the 
radio- beacon band, delete Si, C4, C5 
and C6. The tuning capacitor shaft 
can now be aligned with the center of 
the chassis, or the extra space can be 
used for a speaker. END 

Communications In a Hurry 
TENNESSEE stands ready to meet 

any emergency -flood, tornado, 
forest fire or explosion -with its unique 
mobile disaster communications bus. 

Moments after arriving on the scene, 
the bus offers six radio sending and 
receiving sets which can operate simul- 
taneously, first -aid equipment, a gener- 
ator which can supply outside power 
and an emergency field kitchen. 

The unit, operated by the Tennessee 
Highway Patrol and Civil Defense Or- 
ganization, is available for use any- 
where in the state and surrounding 
states. 

The planning of Capt. P. E. Griffith, 
of Nashville, Tenn., made it possible to 
jam so many features into so little 
space. Captain Griffith heads the com- 
munications division of the Tennessee 
Highway Patrol which also handles 
communications for the State Highway 
Department and Civil Defense. 

The bus is divided into three com- 
partments, all in radio contact with 
each other. The front section houses the 
driver and six radio booths. From here, 
six radiomen can simultaneously direct 
operations of six service units. 

The center compartment houses 10 
transmitters which enable the center to 
use 40 frequencies, including those of 
public- service groups both in Tennessee 
and surrounding states. This section 
also contains the kitchen unit. Room 
was made for the field kitchen, Griffith 
noted, because frequently rescue work- 
ers at tornadoes and similar emergen- 
cies had gone 15 hours without food. 

The rear portion holds first -aid equip- 
ment, including a respirator and gener- 
ator. The generator can be rigged to 
supply power outside -to a hospital, for 
example. 

The bus has two complete public - 
address systems and outside plugs to 
supply power to other electrical units. 

Tek -Vue Towers, St. Petersburg, Fla. 

This Tennessee Highway Patrol 
and Civil Defense mobile com- 
munications unit is equipped to 

handle any emergency. 

Everything is geared to place units in 
operation almost instantaneously on 
arrival at the disaster scene. For ex- 
ample, the Tele -Vue aerial towers lie 
flat along the top of the bus while it is 
in motion. But as fast as cranks can be 
turned, they are hoisted to vertical 
positions and a second set of cranks 
swiftly telescopes them up to 45 feet 
in height. The bus cost $14,442. 
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RADIO Miniature fixed -frequency super - 
regenerative receiver that can be 
held in the palm of your hand. May 
be set for frequencies between 30 3 and 45 Inc 

V/TRANSISTOR 
Pocket, Police Receiver 

By EDWIN BOHR 

THE idea of owning a police receiver 
is always intriguing. Interest spans 
all age groups from children to 
grandparents. There is a thrilling 

vicarious experience; listening to emer- 
gency broadcasts is exciting to all but 
the most blase. 

Added to this, we have an extra - 
special police receiver. It is hand- or 
pocket -size and completely transistor- 
ized. Its operating frequency range is 
about 30 to 45 mc. 

The small size makes it ideal for 
auxiliary police, Civil Defense work- 
ers, merchant police, ambulance crews 
and the like. Also, it is just the thing 
for those who like to know what is 
going on. 

The circuit is simple and there are 
few parts (see diagram). One of the 
transistors is a surface -barrier type. 
It is used just like a p-n-p fused - 
junction type. However, SB units can 
operate at very high frequencies. 

The SB transistor is used as a high - 
frequency superregenerative detector. 
The other two transistors are audio 
amplifiers. 

The receiver, as illustrated, is a 
fixed -frequency type. Tuning can be 
changed only by adjusting Cl through 
a hole in the case, and even the amount 
of superregeneration is set at a fixed 
value. These are desirable features, 
since they eliminate controls. 

Receiver sensitivity 
To appraise its performance, here is 

a report on the receiver in use. How- 
ever, bear in mind that signal strengths 
vary tremendously in this type of 
service. 

From experience, the audio output 
is strong and clear 5 miles from a 
central police transmitter. Reception is 
usually good, even without an antenna. 
Reception of patrol cars or utility - 
truck transmissions is another matter. 
Unless the vehicle is very close, audio 
is weak and garbled. 
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This circuit has been used with a 
third audio stage and a small speaker. 
Still, earphone operation seems prefer- 
able for one-man. listening. If a third 
stage is added for speaker operation, 
considerable audio decoupling is neces- 
sary to eliminate motorboating. 

Detector circuit 
The superregenerative detector is 

the receiver's nerve center. Super - 
regeneration develops tremendous am- 
plification in a single stage. 

Inherently, the superregenerative de- 
tector is not very selective. Also, it has 
a natural automatic volume control 
action. 

With rare exceptions, the stations in 
the 30 -60 mc band are narrow -band 
frequency -modulated. The pocket police 
receiver picks up these stations by 
slope detection. 

Because the detector is broadly 
tuned and the frequency swing is very 
small, audio output from the detector 
is low. This makes the two medium - 
gain audio stages necessary. 

The superregenerative detector's 
selectivity can be sharpened somewhat 
by setting the value of superregenera- 
tion carefully. In fact, it must be set 
for greatest selectivity for really good 
performance. This procedure requires 
a signal generator and is explained 
later. 

JI ANT 

10K 

2N346 /SB -103 
SUPERREGEN DET 

TUNING VI '© 
CI C . R3 IK 
3-36pYf 

E 
C4 

C2 .05 
RI 

C3 .002 

CT NOT USED 

T / 

CS 

2/6V' 

2.2K R2 155 

The maximum frequency at which 
the detector will superregenerate de- 
pends upon the Q of the coil, transistor 
characteristics, the value of C2, the 
position of the coil tap and transistor 
bias. 

To operate the receiver at 40 mc or 
higher, you may have to juggle or vary 
all of these values for maximum super - 
regeneration. 

High- frequency performance is par- 
ticularly dependent upon coil L. For 
this reason, we will give it special 
mention. First, the coil must be kept 
away from the sides of the case, trans- 
formers and other metal parts. If at all 
possible, use a larger metal case, a 
plastic ease or no case at all. Test the 
circuit before placing it in a case. 

The receiver I built operated up to 
45 mc before placed in its case. In the 
case, it works to about 39 mc. I used 
a selected, hot -performing 2N346/SB- 
103 transistor. Other units may not 
perform as well. 

A lot of experiments were carried 
out with some of the completely 
shielded miniature iron -core coil forms 
now available. These would do away 
with effects caused by nearby compo- 
nents. But, because their performance 
was lower initially, they macle no im- 
provement. 

I found the Miniductor type coil gave 
the best results. Coil L consists of 7 
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2N47,2N207,CK721,2N34 

RB. 
4.7K 

RI -2,200 ohms 
R2- 15,000 ohms (see text) 
R3 -I,000 ohms (see text) 
R4, 7- 100,000 ohms 
R5, 6, 8 -4,700 ohms 
All resistors 1/2-watt 70% 
CI- 3- 36 -agf trimmer (Bud MT -833 or equivalent) 
C2 -.05 gf ceramic, subminiature type 
C3, 4 -.002 gf, disc ceramic 
C5, 6-2 gf, 6 volts, miniature electrolytic 
C7-0.1 gf ceramic (see text) 
JI, 2, 3 -pin jacks 

J2 

J3 

o - -} ON 

PHONES 

OSEE TEXT 

ó3 le 

L -7 turns, tap at 21/4 turns (Barker & Williamson 
type 3003 Miniductor) 

S -dpst slide 
T- driver transformer; primary, 10,000 ohms; second- 

ary, 2,000 ohms ct (Argonne AR -109 or equivalent) 
VI- 2N346/SB -103 (Philco) 
V2, 3 -2N47 (2N34, CK721, 264207 may be substituted) 
Battery, 6.5 volts (Mallory TR -165R or equivalent) 
Terminal board 
Case 
Miscellaneous hardware 

Circuit of the miniature receiver. 
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turns of a B & W No. 3003 coil, tapped 
at 214 turns. This coil is 1/2 inch in 
diameter, with a pitch of 16 turns per 
inch. 

Resistors R2 and R3 control super - 
regeneration. I found that, with fixed 
frequency operation, fixed values of 
resistance can be used. For each indi- 
vidual receiver and frequency, how- 
ever, these values will have to be 
changed for best performance. Either 
decrease R3 or R2. (Decreasing R2 has 
an opposite effect from decreasing R3.) 

To make superregeneration variable, 
substitute a 1,000 -ohm potentiometer 
for R3 and connect the center terminal 
of the control as indicated by the dotted 
lines in the schematic. Also, decrease 
R2 to 10,000 ohms. 

Capacitor C2 should be a subminia- 
ture ceramic. The rather large value 
for C2 is necessary for superregener- 
ative action. 

Another essential is transformer 
coupling. The transformer character- 
istics have an effect on the detector's 
quench action. The Argonne AR -109 
or something very similar should be 
used. 

Only surface- barrier transistors will 
work properly in the detector circuit. 
The 2N346/SB -103 made by both 
Philco and Sprague is satisfactory (so 
are the military types 2N128 and 
2N129). 

The prices of surface -barrier tran- 
sistors have recently been reduced. 
Now they do not cost much more than 
high -frequency junction types. 

Audio amplification 
The two audio transistors have 

medium beta (current -gain) figures - 
about 40 to 45. Any other p -n -p tran- 
sistor with about the same gain is 
suitable. I used 2N47's, but as this 
transistor has been discontinued you 
may not be able to get any. The 2N202, 
2N34 or CK721 can be substituted with- 
out making any circuit changes. 

Direct -current feedback stabiliza- 
tion is used. While this is not as good 
as having emitter stabilization, it is 
sufficient and saves the space occupied 
by two emitter bypass capacitors. 

The feedback does not compensate 
for individual transistor variations, 
but it does hold temperature changes 
of the collector current to a reasonable 
amount. The circuit works like this: 
If collector current tends to increase 
because of temperature effects, col- 
lector voltage decreases because of the 
drop across the collector load resistor. 
This, in turn, tends to decrease the 
base bias current and reduces the total 
change considerably. This bias method 
is infinitely better than just a single 
resistor from the base to the supply 
voltage. 

Collector voltage of transistors V2 and 
V3 should read -3 volts ( ±0.5 volt) 
using a 20,000- ohms -per -volt meter. If 
higher, decrease the value of R4 or 
R7, as the ease may be, to decrease the 
collector voltage and vice versa. 
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CHASSIS MOUNTING SCREWS 

The tuning adjustment can be reached through a hole 
in one side of the case. 

J2 JI 

Most of circuit's 
components are 
mounted on a 
small phenolic 

terminal card. 

MERCURY BATTERY 

CI 

C3 

C4 

VI 

RI 

R3 

Three subassemblies make up the completed receiver. 

R6 
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If a 2,000 -ohm earphone is used, R7 
may have to be reduced to about 47,000 
ohms. 

You may find that listening is more 
comfortable when the optional capaci- 
tor C7 is added. Capacitor C7 sup- 
presses the ultrasonic quench fre- 
quency before it reaches the earphones 
or overloads V3. 

A small terminal card simplifies con- 
struction. The components are wired 
to the card. Then the card is bolted 
into the case with four brass standoff 
spacers. 

The TR -165R mercury cell is 
clamped to the case cover with a piece 
of strapping material. Of course, a 
capacitor clip or battery holder could 
also be used. 

My antenna is a heavy piece of 
Copperweld wire, about 12 inches long, 
that plugs into the antenna jack. In- 
creasing the antenna length does not 
seem to improve reception very much. 
Too much antenna length will load the 
oscillator and reduce the maximum 
working frequency. 

Final check 
For reception of narrow -band FM, 

detector superregeneration must be set 
for maximum selectivity. To do this, 
a signal generator is necessary. As- 
suming the set is working, a hiss or 
frying sound is heard when the de- 
tector is superregenerating. With the 
antenna connected, tune the receiver 
to the carrier frequency. This is found 
by setting the generator at the carrier 
with tone modulation. Now, rock the 
tuning capacitor Cl back and forth and 
adjust the value of R3 until the sharp- 
est selectivity is obtained. 

Turn off the generator and listen for 
a police carrier. The instant the carrier 
is heard, turn C1 very slightly for best 
reception. This is necessary to account 
for inaccuracies in the signal gener- 
ator's calibration and because the de- 
tector must be tuned to one side of the 
carrier for slope detection. In other 
words, best audio will not be obtained 
with the detector tuned exactly to the 
carrier. 

If the detector does not superregen- 
erate, check the connections to the sur- 
face barrier transistor. It is easy to 
confuse the emitter with the base lead. 

Next, check the transistor voltages. 
There should be about 6 volts from 
ground to collector and, very roughly, 
0.1 volt from emitter to base. The base 
should be negative with respect to the 
emitter. Also, check to see that none 
of the parts have been omitted. 

When the receiver is first connected 
to the battery, set R3 at maximum re- 
sistance. This protects V1 if the battery 
is inadvertently connected with wrong 
polarity. 

The pocket police receiver gives the 
constructor a new project, but it is not 
something for the beginner. I recom- 
mend the circuit only to those who have 
had some previous experience with 
transistor circuits and vacuum -tube 
superregenerators. END 
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Radio Runs on Low Voltage 
By WARREN J. SMITH 

With slight modifications, 3 -way portable radios 
can be made to work on line voltage as low as 90 

THREE -WAY portable radios often 
succumb to oscillator instability or 

failure when operated on the low 
line voltage in my locality (90 to 
95 volts). These receivers almost inva- 
riably have a 1R5 or similar converter 
tube which is extremely sensitive to 
line -voltage fluctuation. The 1R5 can- 
not tolerate a drop in screen voltage of 
more than 10 to 15% without some ill 
effects. Filament voltage tolerance is 
even more critical. Although normally 
operated from 1.4 to the rated 1.5 volts, 
the tube functions erractically or not 
at all when filament voltage drops to 
1.2 or 1.15. Many other portable radio 
faults not so readily apparent, such as 
low gain and poor sensitivity, can also 
often be attributed to low line -voltage 
operation. 

To correct for inadequate supply 
voltage, I simply reduce the value of 

II7VAC 

i 

SEL SECT 
{ 120n A Rf 2.2 K 6.8 V 

..047 ;,w 
1602.21. H. 
r' 60\1 

B 

R2 I.5K + 90 V 

TO TRANSFER d ON -OFF SWITCHES 

where E max and Emin are the meas- 
ured maximum and minimum extremes 
of rectifier output voltages at point 
A, Ef the total voltage drop of the fila- 
ment string. 

Substituting actual values for line 
operation in our area (for the Emerson 
portable shown in the diagram) : 

_(84.7 +89.11 
Rl -` 

2 
J 6.8 = 1,602 ohms 

.05 

The closest standard resistance value, 
1,500 ohms, is much too small. There- 
fore a series, a parallel or series- paral- 
lel combination of resistors must be 
made up. In this particular instance I 
used a series combination of standard 
values- 1,500, 100 and 2.2 ohms for a 
total of 1,602.2 ohms. 

In the portable used as an example, 
the dropping resistor in the B -plus line 

3V4 1U4 DÉU51R5 

6.8 V 
UDIO OUTPUT IF AMPL AUDIO CONY n 

4.1 V 2.8 1.4 V 

TO TRANSFER SW 

40 401 

5601E 

2.75 

_+ 
250Pf 

TO TRANSFER SW 

8 -BUS 

Power supply circuit of an Emerson portable. Parts 
shown in dashed lines replace existing components. 

the power supply's dropping resistors 
or eliminate them. Resistance changes, 
as illustrated in the diagram, let this 
particular portable operate satisfac- 
torily, while previous operation was 
extremely unstable and erratic. Normal 
battery operation is not disturbed by 
this type of modification since the al- 
tered circuitry is switched out with the 
ac -dc rectifier circuit. 

Use a Variac or similar variable ac 
source to determine the dc output volt- 
age of the selenium or vacuum -tube 
rectifier (points A and B in the dia- 
gram) with a normal input voltage of 
117. (This information usually appears 
in the manufacturer's service notes, but 
it is best to make your own tests.) 
Next, measure the rectifier output volt- 
ages with an ac input voltage equal to 
the minimum and maximum extremes 
of line -voltage variation in your par- 
ticular area. Then, from the follow- 
ing formula, determine the total value 
of filament- dropping resistance (Rl) 
needed. 

Rl = ( E.max + Ernia 1 E. `\ 2 

.05 

. 05 
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was unnecessary because an ac input 
of 90 to 95 volts (our line voltage) pro- 
duced a variation of 84.7 to 89.1 volts 
at the rectifier output for an average 
of 86.9 volts. This represents a drop of 
only 1 -6% in the B -plus voltage com- 
pared to the previous example of 12- 
23' /û with the 1,500 -ohm dropping resis- 
tor. (A small, low -dc- resistance choke 
was wired in the circuit in place of the 
dropping resistor for filtering purposes 
-its resistance is negligible but it does 
provide a margin of safety.) If a drop- 
ping resistor in the B -plus line should 
be required, use the following formula 
to calculate its nominal value: 

R2 - 
rE,,,, - Eh 
\ R, 

where E., is the average of the low line 
voltage as determined from 

E max + E,,,,min) 
2 

E . is the normal voltage at point A 
and E,,,, is the normal voltage at B with 
an input of 117 volts ac and R. the 
original value of the B -plus dropping 
resistor (R2) . END 
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IDENTIFY 
THAT 
CHASSIS 

RADIO 

A little detective work is all it 
takes to pin a model number on an 
unmarked chassis. Just follow the 
Old -Timer along as he shows you 
how 

THE Old -Timer grunted loudly as 
he burned the tip of the finger he 
had unwisely poked into the small 
TV set he was working on. "Oww! 

Dad -burn it!" he grumbled. "I'll bet 
you I know what would be good useful 
equipment for a TV man -a set of as- 
bestos fingers! Ouch!" and he sucked 
the damaged digit. The Young Ham, 
meanwhile, sat quietly at his end of the 
long bench, his crew -cut head bent over 
a car radio. Suddenly, he exploded. 

"Darn it all!" he glared at the little 
chassis. "Why can't people put model 
numbers or somethin' on their radios! 
You'd think they were ashamed of 
'em !" 

"Well, some of 'em may be, and some 
of 'em ought to be," agreed the Old - 
Timer, looking up. "What's your 
trouble, Junior ?" 

"Aww, this little stinker!" growled 
the Young Ham. "No model number, 
no nothin'! This resistor's burned out, 
and I can't find anything on the set. 
How the heck do they expect us to fix 
'em if you can't find out something 
about 'em ?" 

"Get out your crystal ball!" The 
Old -Timer grinned. "Let's see it." He 
got off his stool and ambled down to 
the end of the bench. "Ohh. That 
oughta be simple. I've seen several of 
them before." 

"Well, I haven't!" burst out the 
Young Ham. "I can't tell beans from 
bones about it!" 

The Old -Timer smiled at the young 
man's use of one of his own favorite ex- 
pressions and studied the set closely. 
"Well, now, look here," he said, point- 
ing into the upturned bottom of the set. 
"See that bypass? Says `Bendix' on it, 
very plainly, don't it? Transformer 
does, too. Don't that tell you some- 
thing?" 

"OK, OK! So it's a Bendix, but what 
model? I've looked over the whole thing, 
case, lids and all, and I can't find any- 
thing on it at all!" 

"Hang on, help's comin'," said the 
Old- Timer, reaching up to the well - 
filled bookshelf that ran the whole 
length of the shop. "You remember 
what kind of a car you got it out of, 
don't you ?" 
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"Ford," said the Young Ham. "'53 
Ford." 

"Now, lessee; Chrysler, General 
Motors, Ford! Here we are," and he 
pulled a service manual down. "Now, 
look. Here's a Rider manual covering 
all the Ford radios from quite a ways 
back. '53 Ford, you say. Lessee. '52, 
'52. Here. See? Here's a picture of the 
front of the set. See? Looks somethin' 
like it, wouldn't you say ?" 

"Yeah! That's it!" said the Young 
Ham. "Now, let's see what that resis- 
tor was, before it burned up. Here it 
is. 1,800 ohms. Now, by golly!" 

"Ah, Junior," said the Old -Timer 
quietly. "Ain't you a mite previous. Are 
you sure that's the same set ?" 

"Sure. Look at that front panel and 
the controls. Same set, see ?" and the 
Young Ham pointed at the photograph. 

"Well, that's true, but there might 
be one little difference. There was three 
people made Ford radios that year, 
Sylvania, Zenith and Bendix, according 
to the book. The one you're lookin' at 
happens to be a Zenith. Since when did 
Zenith start usin' Bendix capacitors 
and transformers? Huh ?" 

"Huh? Oh! I see what you mean," 
said the Young Ham sheepishly. "Got 
too previous, didn't I? Now, let's see in 
the Bendix set. Hmm. 1,000 ohms. 
Oopps!" 

"Yeah, you did get a mite quick," 
agreed the Old- Timer. "Now, you see 
what too much speed can do. It's a good 
idea to check up on everything before 
you make any rash moves, especially 
in a case like this!" 

"Tell me, why in the world don't 
people put the model numbers and the 
maker's names on their radios and TV 
sets ?" asked the Young Ham, as he re- 
placed the resistor. "You'd think they 
were ashamed of 'em!" 

"Junior, that's somethin' that'll never 
be known, I guess," opined the Old - 
Timer, as he replaced the cover on his 
little TV set. "That problem's puzzled 
radiomen since 1920, and it would have 
before that, except they didn't begin to 
make sets until that year ! Only way 
you can find out anything about 'em is 
by a long and painful process of deduc- 
tion. Got that resistor in yet? I want 

a coke, while I let my fingers caol off. 
Danged little tubes sure do run hot!" 

Let's go for a coke 
He was answered by a burst of rock 

and roll music from the car radio, and 
the Young Ham snapped it off. Leaping 
up, he announced, "I'm ready! Let's 
go!" 

The pair trotted down the long hall 
and out the back door. As they crossed 
the alley and took their regular short- 
cut through the drugstore, the Young 
Ham said, "Gee, I wish I could find 'em 
that quick! I'd have been hunting all 
day, and you found it in just a second!" 

"Hi, Hop!" said the Old- Timer, as 
they passed the pharmacist at Yis pre- 
scription counter. "How's the poison 
shop today ?" Ignoring the rude, reply, 
they passed on out the front door and 
across the street. When they were 
seated at a table in the soda shop, the 
Old -Timer got around to replying to 
the young man's question. "Well, 
Junior, it ain't so much a matter of 
genius as it is a combination of experi- 
ence and patience," he explainec. "Time 
you've had that button nose into as 
many of the things as I have, you'll be 
able to recognize 'em on sight, too. Main 
thing is, you gotta take advantage of 
every little clue you can find as to who 
made the thing and when." 

"Maybe so, but what do you do when 
you find a set that hasn't got any clues 
as to who made it ?" asked the Young 
Ham. 

"They ain't no sich," said .he Old - 
Timer, truthfully but ungrammati- 
cally. "I don't believe it's possible to 
build a set without leavin' some kind of 
a clue. Y'see, the only ones we'll have 
trouble with is the sets from the mail - 
order houses and other outlets like that. 
They don't build their own sets; they 
buy 'em from the manufacturers who 
make a business out of makin' sets just 
for such people. In fact, there used to 
be set makers who sold more sets under 
other people's naines than they did 
their own -Wells- Gardner, for in- 
stance. Haven't seen one with their own 
name on it for more than 20 years, but 
there was more WG's than you could 
shake a stick at. Sears Roebuck, Mont- 
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gomery Ward, Walgreen, Spiegel - 
everybody at one time or another sold 
Wells- Gardner sets, I reckon!" 

"Well, what do you do then ?" asked 
the Young Ham. "Hey, how about a 
coke over here ?" He pounded the table, 
then ducked quickly as the waitress 
flung- a water- soaked paper napkin at 
him. 

"Well, Y'see . . . glupff!" said the 
Old- Timer, as the wet paper wad took 
him squarely in the mouth. "Hey! 
Phoo! How'd I git into this argument? 
l'm just an innocent bysitter!" 

The waitress rushed over and 
mopped the Old- Timer's face with her 
apron, much to the delight of the Young 
Ham, then brought their cokes. The 
Old -Timer stirred his, then tasted it, 
gingerly. "Well, that takes the taste 
of that paperwad outa my mouth," he 
commented. 

"Wow!" said the Young Ham. "They 
sure do make it cold!" and he ducked 
again. This sally was ignored by both 
waitress and proprietor, and the two 
finished their cokes in peace. Going 
out the door, they trotted back across 
the street, through the drugstore and 
back to the shop. Reaching up to the 
bookshelf, the Old -Timer took down a 
thick blue -backed book out of a set 
there. Opening it on the bench, he lo- 
cated a diagram. 

"Here's a good example of what I 
mean, about some of those old- timers," 
he said. "See here? Here's a Sears 
Roebuck set listed under their trade 
name, Silvertone. Now, looky here," 
and he turned to the back of the book. 
"See? Under Wells- Gardner, here's the 
same set -Look at the tube lineup, the 
circuit and so forth." 

"Yes, I can see that," said the Young 
Ham, "but how are you going to tell 
just who made the thing if you've never 
seen one like it before ?" 

"Well, that's the hardest part," ad- 
mitted the Old- Timer, "but there's a 
kinda method you can use on all of 'em 
and find out what you've gotta know. 
It's a kinda combination of every little 
thing you can see: the cabinet, the 
chassis, the tube lineup, the general ap- 
pearance of the set and everything 
else about it. If they all agree, then 
you're home free. Some people use a 
code in the model numbers, that's a big 
help. Montgomery Ward's Airlines, 
f'rinstance, since about -lemme see, 
1939, I think. Yeah. See here ?" and he 
pointed out a listing in the index. 

"How can you tell anything by 
that ?" asked the Young Ham. "Just 
looks like a mess of numbers to me." 

"Nope; they're just full of informa- 
tion, if you know how to read 'em," said 
the Old- Timer. "Look at this model 
number here. '93BR508A.' Turn the 
first two numbers around and you've 
got the year it was made: 93 -1939. 
Then the 'BR' tells you that it was 
made by the Belmont Radio Co. or, if 
it was 'WG,' by our old friend Wells - 
Gardner, and so forth. That'll help, if 
you can find the year it was made." 

"Where do you go from there ?" asked 
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the Young Ham. "Even if you do know 
the year, how do you find it in all that 
stuff," indicating the 20 -foot bookshelf, 
filled with manuals. 

Lots of service data 
"Well, that's not too hard, either," 

said the Old- Timer. "All these Rider 
manuals are roughly numbered ac- 
cording to the year they came out, be- 
ginning with Vol. 1, which came out in 
1930. So, if you wanted a set made in 
1940, you'd be like to find it in Vol. 10, 
and so forth. Feller needs a pretty com- 
plete set of all the service data he can 
git his hands on, to do much of any- 
thing with this kind of work." 

"Well, you've got that, I'll say that 
for you," said the Young Ham, eying 
the well -filled bookshelf and the stacks 
of assorted service information which 
covered nearly every flat surface in 
the shop. 

"Yep, I have," admitted the Old - 
Timer. "And I use it all at one time or 
another too. Tell you what though. One 
of these clays I'm gonna git in here and 
straighten out all of this stuff and file 
it like it oughta be! Lessee now, where 
were we ?" 

"You were talking about Airlines," 
said the Young Ham. 

"Oh, yes. Now, look here. Here's 
another helpful soul -the Truetone 
sets sold by Western Auto Stores. They 
give you model numbers with codes in 
'em. too. See this one? Model 
I)- 1191WG: 'Factory No. 6C18 -3.' This 
means Wells- Gardner again. If it was 
BRC, Belmont; DRT, Detrola, and so 
on, just like the others. Then, you can 
look this up under Wells- Gardner 
and probably find it listed under model 
úC18." 

"Tube lineups are helpful, too," he 
continued, "especially on the older sets 
and once in a while on the new ones. 
Take this guy here, f'rinstance. Look. 
He's used a 12J5 as an oscillator and a 
12SA7 as only a mixer tube, instead 
of using the 12SA7 as both. Well, all 
you have to do is look through your 
manuals until you find somebody else 
using the same circuit with the same 
tubes, and you've got him. Lots of other 
little peculiarities like that, if you take 
the time to look 'em up. Certain de- 
signers have certain habits and the 
chances are they'll use 'em over and 
over again, for several years, anyhow. 
If a certain guy uses a kind of trick 
circuit one year, you can be fairly sure 
that you'll find the same circuit in sev- 
eral sets, especially if it works fairly 
well !" 

"You mean they use the same circuits 
in all the sets ?" asked the Young Ham, 
with a bewildered look. 

"No, not at all," answered the Old - 
Timer. "What I meant was just certain 
parts of the circuit, like the if's, the 
oscillator stage, the front end and so 
on. Take Philco, for instance. One year 
they used an if stage with a little terti- 
ary winding in the if amplifier screen 
circuit. Well, they used that same cir- 
cuit for at least three years. So, if you 

had if troubles and couldn't find the 
right diagram, you could look up the 
same circuit in another set, even if it 
was a year later. See ?" 

"Oh, I get it, now," said the Young 
Ham: "You can kinda make up enough 
information to get what you need, even 
if you have to use the diagrams of sev- 
eral different sets!" 

"Now you're getting the idea." The 
Old -Timer applauded. "It's not where 
you find it, but what you find! There's 
a heck of a lot more service informa- 
tion available now than there was when 
I started, too. Why, they're even past- 
ing schematics inside the cabinet on a 
lot of sets now, and that's a big help. 
TV sets, well, that's a different story. 
A TV set's a heck of a lot more com- 
plicated than a radio, and there's still 
a heck of a lot of variation between 
makes as to the different circuits. 
Thank goodness, they're beginning to 
settle down some by now, though. Dif- 
ferent manufacturers are beginning to 
use the same circuits in the same places, 
with only minor variations here and 
there. Like the high- voltage supply -I 
guess about everybody uses the same 
general circuit by now. You don't find 
any more line -voltage supplies with the 
tremendous transformers, or rf power 
supplies with the separate oscillators 
and stuff like that, that we had in the 
early -day sets, and hurray for that!" 

"No, sir, TV sets are not all alike, 
yet," agreed the Young Ham. "Not 
with all the funny tubes they're coming 
out with now." 

TV set clues 
"Well, that's sometimes a hindrance 

and sometimes a help," said the Old - 
Timer. "Some manufacturers have a 
habit of using certain tubes. That'll 
help you identify their sets, no matter 
what name they're under. For instance, 
Zenith used the 6BN6 tube as the sound 
discriminator for several years and no 
matter what set you had, if it had a 
6BN6, chances are it was a Zenith. 
Now, we've got the same situation in 
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TV that we had in radio. Different 
makers are selling sets to chain stores, 
mail -order houses, and so on. The only 
way you can tell what kind of a set it 
is is to give it the same treatment. Look 
it over carefuly, check for brand names 
on the tubes, transformers and so forth. 
Look at this one here. This is an easy 
one." The Old -Timer indicated a small 
TV console in the finished -work depart- 
ment. "Says `Truetone' on the cabinet, 
but look at it closely. What does it look 
like? We've had several of them in here 
lately, from of Walker's, down the 
road. Recognize it ?" 

"Why, it looks just like those -Oh, 
what was the name of that set -Oh, 
yes! Raytheon! That's what it is, a 
Raytheon!" said the Young Ham, ex- 
citedly. 

"Kee -rect the first time," said the 
Old -Timer. "You'll also find that same 
set under Silvertone -had one the other 
day, out on 15th St. And, you know 01' 
Dingbat's Stewart -Warner? The Gas - 
man's? The 9300 series? I found one of 
them the other day, carrying a Silver- 
tone nameplate, but it was a Stewart - 
Warner 9300 'cause the first thing I 
spotted was that characteristic heavy 
metal bridge over the yoke. That's 
another thing you want to remember. 
Look for characteristic construction 
features -like that bridge, or some- 
thing distinctive. For instance, maybe 
some company always mounts their 
tuners way out to the side, actually off 
the main chassis. That's a trademark. 
Maybe they use a certain given kind of 
printed- circuit assembly -like West- 
inghouse or Admiral or G -E. Why, I 
even identified an Airline TV set one 
time by the dern knobs ! It turned out 
to be a Bendix and they had those pe- 
culiar cutout knobs, with the inside 
shaft on the outside knob, and so on. 
Nobody used them that year but Ben - 
dix, and I spotted it that way!" 

"Gosh, it'd take you a lifetime to 
learn all of the darn things," sighed the 
Young Ham in discouragement. 

"No, not necessarily," said the Old - 
Timer. "All it takes is a pretty good 
memory for those little quirks and 
characteristics I've been talkin' about, 
and the ability to put 'em all together 
and make 'em spell out the naine of the 
set. That, and somethin' you could use 
just a wee bit more of- patience!" 

"Who, me ?" said the Young Ham, 
aggrievedly. 

"You," rejoined the older man. "In 
common with all kids, you want to git 
everything done today! Don't forget, 
there's always tomorrow, and you've 
got plenty of time! Take it slow and 
easy, and be sure you're right before 
you go ahead. 

"But, back to the subject of identifi- 
cation. It's only once in a while you 
really need a schematic, especially 
since so many people got thoughtful 
and started puttin' tube layouts inside 
the cabinets on TV sets. Why, some ac- 
tually put the heater string layout in 
the sets with series heater circuits and 
don't think that ain't handy! If they 
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ever stop doing that, we'll sure be up 
that well -known creek without any 
form of propulsion! 

"Anyhow, like I said, the only time 
you've got to have a schematic is when 
something's burnt up, like a resistor or 
a coil and you can't get the identifica- 
tion from it. Although, come to think of 
it, coils, transformers, yokes and the 
like ain't too much of a chore. Look 
here." He dug a catalog from the file. 
"Here's a catalog put out by Merit that 
lists all kinds of TV sets and their com- 
ponents, especially yokes, transformers 
and stuff like that. Sets are listed by 
make and model number, and it's very 
little trouble to look up one and find out 
just what part you need. Thordarson, 
Sprague, Miller and several others put 
out similar catalogs. You can get 'em 
from your parts supply house or direct 
from the manufacturers. Sure are 
handy, too! 

"Do you know that you can even use 
these books backward? Instead of look- 
ing up the parts from the make and 
model of the set, you can look up the 
set from the make and part number of 
the part!" 

"How's that again ?" queried the 
Young Ham. "Run that by slowly, and 
let nie get a better shot at it." 

"All right, look. You've got a TV set. 
You know it's a Silvertone, say, but 
the model number's been scratched off 
or something. From the tubes, you've 
got a reasonable suspicion as to about 
what year it is, and -" 

"How's that, now ?" interrupted the 
Young Ham. "How can you tell from 
the tubes what year a set was made ?" 

"Well, you can't, too definitely, but 
you can get a general idea," admitted 
the Old- Timer. "Take the 3 -volt series. 
When'd they come out, first? Last year, 
was it? Anyhow, if the set has 3 -volt 
tubes in it, you know it was made some- 
time within the last 2 years, on account 
of they didn't make the tubes until 
then ! Older sets, if they have tubes 
that haven't been in common use for 
several years, you know they aren't 
newer than a certain year, and so forth. 
Oh, just f'rinstance, if you find a 6AC7 
in the video output, the set's apt to be 
over 3 years old because they haven't, 
as a rule, been using 6AC7's there since 
about that period. It's just a, general 
hint, that's all." 

"I see -I think," admitted the Young 
Ham. 

"Now, where was I? Oh, yes. I was 
lookin' up sets by part numbers. Yeah. 
All right. First thing, you take the 
part numbers off two or three big parts, 
like the yoke, power transformer, fly- 
back transformer, vertical output 
transformer and so on. Copy 'em down 
on a piece of paper, and start lookin' 
through the catalog for a set, of the 
right make, which has all of those 
numbers! Chances are, when you find 
it, it'll be the right one. If it ain't, you 
can usually get so close that you can 
use the diagram of that set to find out 
what you want to know! Why? Be- 
cause, if it uses all of the same parts, 
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there's bound to be a pretty good simi- 
larity between the two sets, see?" 

"I think I'm beginning to get a glim- 
mering of the idea," said the Young 
Ham. 

"Well, it's usually a lot of dery trou- 
ble, any way you look at it," said the 
Old- Timer, "but sometimes t:1a.'s the 
only way you can get the information 
you have to have. Guess the on.y way 
you could sum it up would be to com- 
pare it to a detective, lookin' for clues. 
You've got to take every little clue you 
can find. The cabinet, the shape and 
size of the chassis, the tubes, e%en the 
kind of parts, the type of construction 
used and every little detail. Why, I 
remember, a long time back, I even 
identified a radio because one part had 
a big long part number! Happened to 
think that the Colonial people had a 
fancy for great long part numbers, 
looked one up and there it was! So, if 
you take advantage of every c.ue, no 
matter how small, and add 'em all up 
right, you come up with the right an- 
swer, just like Friday. All you gotta 
do is get the facts, ma'am." 

"Dum -di -dum -dum !" agreed the 
Young Ham. 

"Yes, sir!" said the Old -Timer, lean- 
ing back on the bench, "that's gotta be 
your motto. No fact too small, no clue 
too insignificant!" 

"Well, I can tell you one small in- 
significant fact you're overlookin' right 
now," said the Young Ham. 

"Huh ?" 
"There," pointing to the clue-{. "It's 

5 after 6, and I've got a heavy date. 
We're on overtime right now!" 

"Ye Gawds, we can't afford. that," 
cried the Old- Timer, leaping off the 
bench. "Let's git outa here. Mls, wife's 
gonna kill me. I told her I'd be home 
early tonight, too!" 

"Down scope, crash dive, all ahead 
flank," yelled the Young Ham, his voice 
fading rapidly as he dashed down the 
hall. " 'Night!" The Old -Timer grinned, 
pulled the master switch, looked around 
for cigarettes left burning and ambled 
after him. END 
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An easy -to- build oscillator 
without a tuning capacitor 

TUNING 
KNOB 

By JACK GALLAGHER. W5HZB 

THE difficulties which arise in the 
construction of a vfo can be re- 
duced by proper choice of circuits. 
The Clapp oscillator -a very popu- 

lar circuit because of its stability -is 
a good choice for a vfo if space is not 
a major consideration. Although it has 
good voltage stability, the output varies 
over the band unless gang tuning is 
used. 

If space is to be considered, a circuit 
requiring low inductance will make 
large coils unnecessary. A circuit of 
this type will require a large amount 
of capacitance in the form of fixed and 
variable capacitors and would normally 
offset the space gained by using a small 
coil. - 

A high -C Colpitts oscillator whose 
frequency is between 1.7 and 2.2 me, 
and has a high degree of stability and 
uniform output over the band is shown 
in the diagram. To eliminate space -con- 
suming variable capacitors, a slug - 
tuned coil (L1) is used for frequency 
variation. A total tank capacitance of 
some 2,320 µµf is used across the coil 
in the form of two .001 -µf silver mica 
padding capacitors (C1 and C2) and the 
series combination of the feedback 
capacitors of 470 µµf and .001 gf. 

Since the Q of a coil for use in a Col - 
pitts circuit can be low compared to the 
Q required for the Clapp circuit, the 
Millen type 74001 slug -tuned form is a 
compact and easily adjusted coil to use 
with this oscillator. 

To keep cost to a minimum, compli- 
cated and sometimes troublesome 
mechanical drive assemblies were re- 
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jected. The knob for the unit shown in 
the photographs was made from a bake - 
lite gear removed from an old tuning 
capacitor. Since the travel of the slug 
screw is less than 1/z inch, it is easy to 
make fine adjustments with the tuning 
knob. 

While the 6 -40 screw threads on the 
slug screw provide smooth adjustment 
and about 40 kc of variation for one 
revolution of the shaft, almost any 
variation can be obtained by winding 
the coil in a different manner. 

The coil in this unit is wound with 18 
turns of No. 20 enamel, spaced in a 
distance of 5/8 inch. First, the slug was 
placed at the bottom of the form and 
the winding started at the top of the 
slug. The first 9 turns were spaced 

8SJ7 

47014 f 1005 f 
4 

C7 IIOOppf 

.001 

R -47,000 ohms, I/2 watt 
CI, 2, 3 -.001 µf, silver mica 
C4-470 µµt, silver mica 
C5, 6, 7 -100 µµf, mica 
C8 -.001 pf, disk 
LI -18 turns of No. 20 enameled spaced in % inch 

(see text) 
L2 -60 turns of No. 30 enameled closewound on a 

Millen No. 74001 I/2- inch- diameter slug -tuned 
form 

RFC -2.5 mh 
V -6SJ7 
Chassis -4 x 5 x 6 inches 
Knob 
Miscellaneous hardware 

Circuit of the slug -tuned vfo. 

OUTPUT TO 
'1L2 CLASS A 

AMPL 

Ce 150V REG 
001 

2.5MH 

(Top) The one -tube os- 
cillator in its small 

chassis. 

(Bottom) Compact con- 
struction leaves room 
for an amplifier stage. 

slightly greater than the wire diameter 
and the last 9 turns were closewound, 
ending about % inch below the top of 
the form. 

Although a similar winding method 
can be used to provide linear band - 
spread for slug tuning, it was not at- 
tempted in this case. The turns were 
spaced as described merely to cover the 
frequency range previously mentioned. 
After the range was checked, the coil 
was doped sparingly to hold the turns 
in place. 

The construction of the oscillator is 
simple and straightforward with the 
exception of mounting the slug -tuned 
coil. It was mounted as shown in the 
photographs with a standard octal 
socket, which clears the aluminum box 
by % inch, leaving ample room to re- 
move the coil for adjustments. A s%s - 
inch hole provides clearance for the 
slug screw. 

The slug -tuned plate coil (L2) is 
mounted to the right of the 6SJ7 oscil- 
lator and is adjusted from the top of 
the chassis. The slug is set for maxi- 
mum output. If the oscillator is set at 
1950 kc, the output will be almost 
constant as the tuning is varied from 
1.7 to 2.2 mc. 

Since the oscillator occupies about 
half the 4 x 5 x 6 -inch chassis, there is 
room to add a class -A amplifier stage. 
This will help increase stability when 
a transmitter is keyed and also pro- 
vides an ideal keying position. The 
plate supply of 150 volts should be reg- 
ulated with a VR150 or an 0A2. END 
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KNOW 

AUDIO -HIGH FIDELITY 

Both low- and high -level 
amplification have built -in 
complications. Discover what 
they are and how to beat them 

LEVELS 

YOUR 
By NORMAN H. CROWHURST 

SOME things about designing or 
using amplifiers you can find in 
any textbook. But for some un- 
explainable reason other items of 

information that ought to be easy to 
find seem to get left out. For example, 
operating levels at various points in an 
audio system. 

The amplifier user needs to know 
this so he can put the right items of 
equipment together and get the best 
performance out of the whole system. 
The amplifier designer needs this 
knowledge to select the right compo- 
nents for his amplifier. 

A closely related piece of informa- 
tion -that of impedance matching - 
gets discussed in every second article 
on amplifiers. So it is common knowl- 
edge that a 50 -ohm microphone must 
be connected to a 50 -ohm amplifier in- 
put. A number of articles have shown 
how to make resistance pads to match 
one impedance to another. 

I was called in recently on a case 
which aptly illustrates the lack of this 
knowledge. My job was to make a mi- 
crophone amplifier loudspeaker com- 
bination work. The man who called me 
had paid careful attention to matching. 
The microphone was 50 ohms and the 
amplifier had a 600 -ohm input, so he 
used a line transformer from micro- 
phone to amplifier. However, he was 
unable to get any output from the 
system. 

Examination showed that the am- 
plifier was designed to operate from 
an input level of 0.5 to 1 volt at 600 
ohms. The microphone was one of the 
higher- sensitivity dynamic types which 
gives about 3 -mv output across 50 ohms 
for normal speech. The matching trans- 
former from 50 to 600 ohms stepped 
this voltage up about 3.5 times, deliver- 
ing a little more than 10 my to the am- 
plifier. But 10 my is not enough for an 
amplifier that needs an input of 0.5 
volt (500 millivolts). 

JUNE, 1958 

"You need more amplification," I 
told my caller. 

"That's easy," he replied, "I have 
another of these amplifiers here on the 
shelf, and you know how to make a 
matching pad so I can work the 16 -ohm 
output of one into the 600 -ohm input 
of the other." 

I explained that what he needed was 
not another power amplifier but a pre- 
amplifier for working at low level. This 
he did not seem to understand. He 
thought amplification was amplifica- 
tion, and between the two amplifiers 
there should be enough of it. So I ex- 
plained briefly why this arrangement 
would not work. 

But how many of us have had to find 
this out the hard way -by trying it- 
simply because there was no one on 
hand to tell us what would happen? 
Fortunately this job did not prove diffi- 
cult, because he did have a compara- 
tively high- sensitivity microphone and 
it wasn't too hard to find a preamp that 
would work successfully with this 
power amplifier. 

If he had been trying to use a mike 
with a much lower output level, there 
would have been bigger problems in 
finding a satisfactory preamplifier. So 
let's start at the input end and see what 
it takes to make a good amplifier that 
will handle signals at all levels. 

Low -level components 
When we set out to build an am- 

plifier for amplification at low levels, 
from insensitive microphones and pick- 
ups, particularly the ribbon type, we 
have to be very careful when selecting 
components. The first tube gets a maxi - 
91?7(1ei signal of only a few millivolts at 
its grid. It is expected to make these 
signals audible at the output. This is 
getting down to the level of tube hiss 
and the hum generated in a good many 
tubes. 

The input circuit must be carefully 

shielded to avoid hum pickur. This 
part of the story, though, has been well 
discussed elsewhere from time to time. 

Tube hiss is due to plate current, 
which consists of electrons flowing 
from cathode to plate. Each electron 
transit is a separate event, so the plate 
current is made up of a random se- 
quence of separate charges passing 
from cathode to plate. The average rate 
of transit determines the measured 
current. When amplifying low -level 
signals, changes in plate current due to 
the applied audio grid voltage are not 
much more than the fluctuation in rate 
of arrival of electrons at the plate due 
to the random nature of their depar- 
ture from the cathode. Therefore, tube 
hiss is apt to be almost as loud as the 
audio signal we want to use. 

Ways have to be found to minimize 
tube hiss. The noise a tube generates 
due to these effects is obviously propor- 
tional to the total current flowing -the 
proportion of fluctuation in electrons 
arriving at the plate is proportional 
to the average total number arriving. 
The noise voltage they develop at the 
plate is also proportional to the fluc- 
tuation in the velocity at which they 
arrive. The fluctuation in velocity is 
proportional to the actual velocity 

Therefore, halving the plate current 
will approximately halve the noise out- 
put of a tube and halving the plate 
voltage will also approximately halve 
the output. But halving the plate cur- 
rent or plate voltage does not neces- 
sarily halve the tube's gain. 

Over a wide range of variation in 
plate current and voltage, a tube's am- 
plification does not vary by too much. 
Operating the tube with low plate volt- 
age and current gives almost the same 
amplification as a higher plate voltage 
and current, but considerably reduces 
noise introduced by the tube. 

From the standpoint of noise, two 
things are required of an input stage: 
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When putting a system together it 
is important to know what levels are 
so you can arrange to minimize both 
noise and distortion. For example, 
working a preamplifier into a power 

Fig. 2- Matching pad used between 
preamp and power amplifier permits 
best operation of overall system. The 
values suit the example given in the 
text. For other problems values should 
be worked out to suit the combination 

of equipment. 

This means that a 12AÚ7, operated 
with its two triodes in push -pull, gives 
distortion and output comparable with 
a 6SN7, a considerable aid toward 
miniaturization. 

A tube that may look tempting for 
some purposes is the 12AT7. It gives 
considerably more gain than either of 
the others just mentioned and its out- 
put is not too much less than theirs. 
While the 12AT7 has a very acceptable 
distortion figure at low levels -an input 
voltage of not more than 0.1 -its dis- 
tortion figures at higher levels do not 
compare favorably with the other 
tubes. 

I could go on to discuss a whole range 
of tube types and their relative ad- 
vantages and best modes of operation. 
The point I want to stress here is that 
in the design and use of amplifiers it 
is important to use the correct type 
for the purpose. 

Other components in the circuit also 
have different requirements to meet for 
high -level operation than those at low - 
level operation. For low -level operation 
the important feature is reducing noise. 
At high -level operation the component 
must be able to handle maximum 
signal. 

A point that can easily be overlooked 
is the dissipation of resistors. We may 
determine that a resistor has to drop 
100 volts at 20 ma. Its value should be 
5,000 ohms. A 4,700 -ohm resistor looks 
like the nearest preferred value for this 
purpose. How often has the prospective 
amplifier builder dipped in his box of 
4,700 -ohm resistors (1/2 -watt rating) 
and cheerfully put one into his circuit? 

Had he stopped to do a little figuring 
he would have found that 100 volts at 
20 milliamps is a dissipation of 2 watts. 
This would have saved him from find- 
ing his voltage- dropping resistor 
burned out before the amplifier had 
been in service very long. 

So it's a safe rule to check the dissi- 
pation of all resistors in high -level 
circuits. Allow a safe margin, remem- 
bering that signals on top of do poten- 
tials always increase the resultant dis- 
sipation. 

There is one more component to con- 
sider in high -level circuits -the output 
transformer. However, designing or 
selecting an output transformer that 
will work successfully in a power am- 
plifier is a story in itself. The output 
transformer is the heart around which 
a power amplifier is designed. As this 
is the subject of another article I will 
not take up space discussing it here. 
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amplifier, the power amplifier requires 
a certain input to give the full power 
output of which it is capable -usually 
between 0.5 and 1 volt. The preamp 
may be capable of giving out as much 
as 4 or 5 volts before it runs into seri- 
ous distortion. 

If a direct connection is made be- 
tween these two items of equipment, the 
gain control of the preamplifier will 
have to be set between 10 and 20 db 
below the best operating level. As a re- 
sult, the input fed to the power ampli- 
fier is likely to have more hum and 
noise than if the amplifier were de- 
signed to accept the full output of the 
preamplifier. The way to get the best 
performance out of this combination 
is to insert a resistance pad of the type 
shown in Fig. 2 so the preamp can de- 
liver its full output of 4 or 5 volts while 
the power amplifier gets only the out- 
put of 0.5 to 1 volt that it needs. 

Values can be calculated to suit the 
particular circuit in hand. Those shown 
in Fig. 2 suit a preamp with cathode - 
follower output, working into a power 
amplifier designed for a 600 -ohm input. 
Although cathode -follower outputs are 
sometimes advertised as being 600 -ohm 
or similar impedance, they work much 
better into an impedance higher than 
this, so it is well to build up the load 
impedance applied to the output of the 

You 

appreciate 
him only 
when you 

need hum... 

preamplifier rather than using the 
nominal value given. 

Use the chart as an aid in calculating 
the various levels in a system, taking 
into account impedance changes. To 
illustrate how it is used, one micro- 
phone is listed as giving an output level 
of -56 dbm for 10 dynes /sq cm, im- 
pedance 50 or 50,000 ohms. Another is 
listed as -59 db referred to 1 volt per 
microbar. How can we correlate this 
information? 

A microbar is the same. as a dyne /sq 
cm, but some people prefer to use one or 
the other. And 10 microbars or 10 
dynes /sq cm represents normal speech 
level. 

The first microphone is listed with a 
power -level rating for both available 
impedances. Using the chart, you will 
find that -56 dbm corresponds to 350- 
µv at 50 ohms, or -69 db referred to 
1 volt. This form of reference is seldom 
used for low- impedance circuits. For 
50,000 ohms, -56 dbm corresponds to 
11 my or -39 db referred to 1 volt. 

The second microphone, being only 
high impedance, uses the voltage refer- 
ence as being more direct. But it is 
quoted as -59 db for 1 microbar. Mi- 
crobars being a unit. of acoustic 
pressure, 10 times as many will induce 
10 times the voltage. Since -59 db is 
1.1 mv, 10 microbars will give 11 mv, 
or -39 db. 

So the ratings mean both micro- 
phones have the same output, which we 
would never have known without this 
calculation ! END 

Cops can be (and frequently are) 

a pain in the neck. But when you 

really need one -they're nice to have 

around. That goes for advertising 
cops too. Maybe RADIO -ELEC- 
TRONICS mail -order tube policy is a 

nuisance to some people -certainly 
it is to the "fast buck" operators. 
But it's good to know it's working for 
you when you buy tubes by mail. 
Since January, 1956, the publishers of 
RADIO -ELECTRONICS have insisted 

that mail -order tube advertisers state 
the condition of the tubes they sell 

-new or used, perfect or seconds, 

rejects, or surplus. It's no fun to play 
"cop" -but as long as it saves you 
from being gypped, we'll keep on 

doing it. 
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Reviewed by 
CHESTER SANTON 

Station WQ %R, New York City 

LAST month we looked into a special category 
of tape releases -individually made tapes 

designed to test the performance of tape ma- 
chines. In general circulation these days are 
two other test tapes. These. however, are proc- 
essed on duplicator,: Westminster- Sonotape's 24- 
minute test extravaganza Stereophonic Align- 
ment Tape (SWB -AL 101) at $11.95 and 
Stereophony's 4- minute Test Tape for Stereo 
Balancing (T -50) at $1.98. Containing more 
than test tones, both tapes have wide appeal. 
Playback in each case is 7.5 ips. At that speed, 
tape response today is reasonably flat to 10,000 
cycles. Above that figure, frequency response 
falls off. For that reason, the Ampex and 
Livingston test tapes reviewed last month con- 
fine themselves to top test tones of 10 kc in the 
former and 12 kc in the latter. 

Sonotape, by "strong -arm." tactics in gain 
boosting, manages a high -frequency tone labeled 
"15.0011 cps for head alignment." The tone has 
audible intensity at normal listening level. The 
test frequencies are followed by an elaborate 
series of tests for balancing volume and equali- 
zation in the two channels. Perhaps the most 
useful of these is an excerpt from Peter and 
the ll'olf. The music is switched several times 
from one channel to the other. With equalization 
controls of each channel in a flat position, this 
test is a good reference if further adjustments 
are necessary in the bass and treble setting on 
either channel. All told. the Westminster tape 
is quite a production. As a grand finale. the 
sounds of a subway train are merged with 
Tchaikovsky's Fourth Symphony. 

The Stereophony tape performs its function 
without fuss or frill. Test tones of 3,000 cycles 
are alternately heard on each channel. The 
process is then repeated with tones of 100 cycles. 
In the final episode, the narrator moves from 
one microphone to the other. If the channels 
are in balance, he comes to a halt at a point 
midway between the two speakers. 

If your system has separate volume controls, 
even the simplest tape for alternate- channel 
balancing can be useful in locating the "center 
of gravity" of the sound suspended between 
the speakers. Once located, its value is obvious, 
especially in the opening measures of classical 
music where one side of the orchestra provides 
most of the sound. 

Stereophonic Recordings 
Now that the stereo record is on the market, 

experiment in this medium has reached the 
consumer level. Audio Fidelity made this pos- 
sible with its release in March of foUr Stereo - 
discs: Dukes of Dixieland (1851), Railroad 
Sounds (1843), Music of the Bullring (1835) 
and Johnny Pule° and His Harmonica Gang 
ís$01 -all priced at $6.95. Played with the 
Electro -Voice ceramic stereo cartridge, these 
records exhibit reasonable stereo effect when 
the recommended distance of 6 to 8 feet sepa- 
rates the loudspeakers. The audio quality is 
passable. In my opinion, cleaner sound was pres- 
ent on the first truly compatible stereo disc 
demonstrated by Columbia Records during the 
recent IRE convention. As in stereo records, 
the commercial releases will tell a more com- 
plete story. 

Walter Schumann presents the Voices 
RCA- Victor Stereo Tape APS -103 

(7 -inch; playing time, 15 min. $6.95) 

JUNE, 1958 

This tape offers very realistic projection of 
solo voices from within a highly trained mixed 
chorus. The acoustics of the recording studio 
are exceptionally "live." This liveness aids 
greatly in shifting the apparent sound source 
from the speakers to the area between them. 
This phenomenon remains the first sign of true 
stereo. Of the five tunes on the tape, Bloc 
Tango and Would You Like to Take A Walk get 
outstanding treatment. 

VIENNA 
Fritz Reiner conducting Chicago 

Symphony Orchestra 
RCA -Victor Stereo Tape ACS -63 

(7 -inch; playing time, 15 min. $6.95) 
In stereo, RCA bows to no one in the concert 

waltz. Between them, the Chicago under Reiner 
and Fiedler's Boston Pops have taken over the 
field. Johann Strauss' Morning Papers and 
l'illaye Swallows by Joseph Strauss are heard in 
excellent dynamic range that lends weight to the 
percussion without introducing distortion. With 
a proper stereo setup, the swallows are truly 
airborne. 

TCHAIKOVSKY: Symphony No. 5 
Herbert Albert conducting Mannheim 

National Symphony 
Livingston Stereo Tape 4001 K 

(7 -inch; playing time, 48 min. $17.95) 
The first Tchaikovsky Fifth to appear on 

stereo tape. Exceptional, sonority and warmth in 
the woodwinds highlight a relaxed performance. 
The intimate miking in stereo explores, in a new 
way, the moody content of this music. It also 
reduces the already low tape hiss. 

A Miracle in Sound 
Mercury Stereo Demonstration. Tape 

DEMS -2 
(7 -inch; playing time, 15 min. $5.95) 

A recent cross -section of the Mercury catalog. 
The 10 stereo excerpts range from calypso to 
classics. The equalization is not the same on all 
samples. On expensive systems, the Gdit' 
Parisienne excerpt reveals exaggeration in the 
highs. 

Dance Atop Nob Hill 
Ernie Heckseher and His Orchestra 

Verve Stereo Tape VST -10009 
(7 -inch; playing time, 31 min. $12.95) 
Verve presents 25 ultra- danceable favorites in 

clean, bright sound -effervescence without the 
hiss. The recording technique matches the brisk 
style of Ernie Heckscher's orchestra -a fixture 
at San Francisco's Fairmont Hotel for the past 
10 years. Well- centered stereo will add a new 
dimension to your next party. 

The Big Reunion 
Fletcher Henderson All Stars in Hi -Fi 

Concert Hall Stereo Tape DX -71 
(7 -inch; playing time, 12 min. $6.95) 

Memories of one of the first large jazz bands 
revived in today's sound. The Great South Bay 
Jazz Festival of 1957 brought together a num- 
ber of the alumni of the Fletcher Henderson 
band. This inspired recording, made a few weeks 
later, puts stereo to good use. Wonderful defini- 

AUDIO -HIGH FIDELITY 
tion in the ensemble work in the classic- King 
Porter Stomp with the brasses appearing several 
feet above and beyond the sax section. The disc 
version (Jazztone J -1285) offers far mare music 
in equally straight- forward sound. 

Moderne Orchestral Textures 
Willis Page conducting New Orchestral 

Society of Boston 
Cook Stereo Tape 1068 

(7 -inch; playing time, 19 min. $12.95) 
Audiophiles familiar with the Pacifie x11 per- 

formance on 10 -inch LP will welcome tba same 
Cook version on stereo tape. Honegger's orches- 
tral portrayal of a locomotive demands a spatial 
medium for full impact. The miking, unusually 
distant, dictates a moderate volume setting to 
stay below the noise level of that day. The tape 
includes Debussy's short, atmospheric Danse 
and a performance of Barber's Adagio for 
Strings, which I prefer to most other recorded 
versions. 

Monaural Recordings 
Note: Records below are 12 -inch LP 

and play back with RIAA curve unless 
otherwise indicated. 
BEETHOVEN: Piano Concerto No. 5 

in E Flat (Emperor) 
Rudolf Firkusny, Pianist 
William Steinberg conducting 

Pittsburgh Symphony Orchestra 
Capitol PAO 8419 

Capitol's time -tested miking formula for the 
Pittsburgh hall contains a recent re:ïrement. 
According to Frank Abbey, chief recording engi- 
neer at their sessions, the single Telefunken 
located in the first row of the concern hall's 
second balcony remains the basic microphone 
for overall pickup. All of the Pittsburgh record- 
ings have utilized it. On stage, how,. three 
Telefunkens have now replaced the ril s mikes 
formerly used for solo passages in the -.hestra. 
An extra Telefunken picked up the p o. The 
result -a true concert hall balance. 1 se per- 
formance of Beethoven's greatest piano concerto 
is an excellent one. 

London Microgroove Frequency 
Test Record 

London. FFRR 5343 
London's new test recording is based on the 

RIAA curve. Its 25 tones range from 30 to 
18,000 cycles. The separate frequency bands are 
arranged in groups of five. Frequencies above 
10 Ise are recorded 6 db below standarc curve. 
Side 2 contains gliding frequencies with the 
sane range and levels. 

Espana, Vol. 9 
Ataulfo Argenta conducting Orquesta 

de Camera de Madrid 
London FFRR LL -1740 

Orchestral interludes from the Spanish lyric 
theatre directed with smooth authority by the 
late Ataulfo Argenta. London's latest recording 
in The Music of Spain series enhances the 
reputation for sound established in arevious 
volumes. This disc holds its richness of sound 
at all levels. A deluxe item. 

Bagpipes and Drums 
9th Regiment, New York State Guard 

l'ipe Band 
Audio Fidelity AFLP 1857 

Giant Wurlitzer Pipe Organ 
Leon Berry, Organist 

Audio Fidelity AFL:' 1844 
On a. good system, the low bass on these two 

records will jar loose the fillings in your teeth, 
so close is the pickup. Audio Fidelity has added 
to its microphone roster the Electro-V lice 667 
with transistorized features. Their ciccest mik- 
ing to date does away with virtually all room 
acoustics. To reinstate some of them, try listen- 
ing to these in an adjoining room. Traditional 
bagpipe music on the first record. Th. second 
offers rumpus -room fare on the Wurlitaer that 
Leon Berry has installed in the baseuert of his 
home. END 

Name and address of any manufacturer of 
records mentioned in this column may he ob- 
tained by writing Records, RADIO -ELECTRONICS, 
154 West 14 St., New York 11, N.Y 
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By F. J. BAUER. JR.. ` W1) 

Now that low -priced power tran- 
sistors are generally available, 
you can build transistor equip- 
ment with power. output equal 

to that obtainable with vacuum tubes. 
The intercom described in this article 
is an all -transistor device which plugs 
into the 117 -volt ac power line. It has 
an audio output of approximately 1 
watt which is instantly available as no 
warmup tin-me is required. 

There are three transistor audio 
stages, and a selenium bridge rectifier 
for the power supply. The circuit is 
simple and conventional except for the 
input stage, which is connected as a 
common -base amplifier. This configura, 
tion does not require an input trans -. 
former since its input impedance is 
low enough to work directly as speaker 
voice -coil impedances. Eliminating the 
input transformer also reduces the pos- 
sibility of hum pickup by the input 
stage and results in a quiet, high -gain 
amplifier. The .015 -µf ceramic disc 
capacitor connected across the ampli- 
fier's input eliminates broadcast- station 
interference when the intercom is used 
with a long remote -speaker line. The 
rest of the amplifier circuit is straight- 
forward, employing transformer-cou - 
pled common -emitter stages. 

All parts are standard and readily 
available, with the possible exception 
of output transformer T3. I used an 
Acme Electric Corp. T- 24041. If you 
cannot obtain this unit, you can use a 
Thordarson TR -61. The primary's et it 
not used and only the 3.2 -ohm tap on 
the secondary is shown in the diagram. 
The power transformer is a 6.3 -volt 
heater transformer with a 1- ampere 
rating. 

No attempt was made to miniaturize 
the unit. Plenty of room was available 
for standard components on the 61/2 x 
4 -inch chassis. Standard components 
also reduce the cost of parts. 

The 2N255 power transistor is 
plugged into a nine -pin miniature tube 
socket with no heat sink for the collec- 
tor. Its case must be insulated from 
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Remote 
Transistor 
Ear' 
This 3-transistaY' CCfiL 
kas 1/2-watt (ra<.tpiat 

the chassis. A heat sink is not required 
because the power input to the 2N255 
is limited tu 1.25 watts, or half the 
transistor's maximum dissipation rat- 
ing. 

Hints Tor better construction 
The parts layout is not particularly 

cntical. In general, the amplifier fol- 
lows a logical layout from left to right 
when viewed from the rear, with low - 
level components such as the small 
transistors and interstage transformers 
mounted at the left end. The output 
tiansfcQmer, power transistor and 
selenium rectifier are mounted at the 
right er-d of the chassis, as shown in 
the photographs. When layin out the 
amplifie, pay particular attention to 
the following items to avoid possible 
feedback. troubles: 

A V:. -inch separation between the 

speaker frame and cat-put transformer 
core is minimal, as shown in the photo- 
graphs. if the transformer is too close 
to the speaker, you'll get audio feed- 
back when the intercom speaker is used 
as a microphone. 

The output transformer's secondary 
leads must be routed well away from 
the speaker, preferably below the 
chassis to prevent feedback. Shield this 
lead and ground it to the chassis. 

Do not mount the power transformer 
on the chassis. The field from, the 
transformer will induce a 60- cycle hum 
in the speaker when it is used as a 
microphone, no matted where the trans- 
former is placed on She chassis. 

This problem is solved by completely 
isolating the transformer from the in- 
tercom. The transformer is mounted in 
a small metal box which plugs directly 
into the ac outlet. The ac line running 

S2 C5 UNDER C.6 SPEAK ER 

Top view of the completed intercom. The remote 
speaker connects to terminals on the rear of the unit. 
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from the transformer box to the inter- 
com unit carries 6 volts. During opera- 
tion, the remote power transformer is 
left on continuously and the intercom 
switch is used to turn the unit on and 
off. The switch merely opens a lead 
to the bridge rectifier. This arrange- 
ment is practical since the transformer 
draws negligible power from the line, 
especially with the intercom switch in 
the off position. 

I mounted, some of the electrolytic 
capacitors above the chassis since they 
are bulky and chassis space is avail- 
able. The capacitor leads are covered 
with insulating tubing and routed 
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Circuit of 2- station system. Additional 
remote stations may be added. 
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through holes in the chassis as required. 

Selecting the bias resistors 
The unit should be completely wired 

except for the base bias resistors (R2, 
6 and 7) and the push -to -talk switch 
(S2) . Connect the intercom speaker to 
the output transformer temporarily 
and connect a remote speaker to the 
amplifier input. Be sure the remote 
speaker is placed so it does not cause 
acoustic feedback. Connect a 500 -ma 
meter across the fuse holder with no 
fuse installed. The amplifier is now 
ready for bias adjustments of the vari- 
ous stages. 

SI 

R3 
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AUDIO -HIGH FIDELITY 
RI -200 ohms, 5% 

*R2 -2,000 ohms 5% 
R3 -pot, 5,000 ohms, audio taper 
R4 -1,500 ohms 
R5 -5,100 ohms, 5% 

*R6- 150,000 ohms 
*R7 -1,500 ohms 

R8 -120 ohms 
R9 -6.2 ohms, 1 watt 
All resistors 1/2-watt 10% unless noted 

*Values shown for these resistors are the Ines usea 
by the author. However, the proper .slues for 
your unit must be determined experimera'ally. See 
text for details 
CI -.015 pf, disc ceramic 
C2, 3, 5 -500 µf, 6 volts, electrolytics 
C4-I µf, metallized paper 
C6-500 µf, 12 volts, electrolytic 
C7 -1,000 µf, 15 volts, electrolytic 
F -0.5 -amp fuse 
RECT -selenium- bridge rectifier, 14 volts 3c, I amp 

(Barry Electronics Corp., 512 Broadway, New 
York 12, N.Y.) 

S I -spst 
S2 -dpdf, spring- return wafer type (Cent -alab 1464 

or equivalent) 
TI- interstage transformer: primary, 20,300 ohms; 

secondary, 1,000 ohms (Argonne .\R -104 or 
equivalent) 

T2- output transformer for 50L6 or 50Cí. Primary 
impedance 7,000 ohms; secondary impedance 
3.2 ohms 

T3- output fransmormer: primary impedance 48 
ohms, et not used; secondary mpedance 
3.2/8/16 ohms (Thordarson TR -61 or equivalent) 

T4- heater transformer: primary, 117 olts; sec- 
ondary, 6.3 volts, I amp (Thordarsoi 21F08 or 
equivalent) 

Speakers, 3.2 -ohm; 3 -, 4- or S -inch 
Fuse holder 
Pilot -lamp assembly and No. 47 bulb 
Chassis, 61 /2 x 4 inches 
Cabinet, 61/2 x 51/a x 4 inches 
Transformer box, 4 x 21/8 x I5 /8 inches 
Male plug 
Miscellaneous hardware 

Connect a 5,000 -ohm potentiometer in 
the circuit for R7 and make certain 
that the full potentiometer resistance 
is in the circuit before the power is 
turned on. Adjust the potentiometer 
for a collector current of 250 ma. Allow 
the 2N255 power transistor to reach 
full operating temperature by letting it 
run for about 20 minutes, meanwhile 
readjusting the potentiometer to keep 
the collector current at 250 ma. When 
the output stage has stabilized, as evi- 
denced by no further change in collec- 
tor current, check the potentiometer's 
resistance on an ohmmeter and install 
the nearest standard -value resistor per - 
manently. Now check the collector cur- 
rent with the resistor installed and, if 
all is well, you can disconnect the milli - 
ammeter and put the 0.5 -amp fuse in 
its holder. 

Follow the same procedure to deter- 
mine the proper bias resistor for the 
driver stage, starting with approxi- 
mately 300,000 ohms for R6. Adjust 
the 2N107's collector current to 1 ma 
and again allow sufficient time for the 
stage to stabilize with respect to collec- 
tor current. 

If collector current cannot be limited 
to 1 ma, the 2N107 transistor should 
be replaced with another. Some experi- 
mental transistors, such as the 2N107, 
have a tendency to draw excessive cur- 
rent even with zero bias when oper- 
ated near maximum ratings of 5 volts 
or so, due to the lack of uniformity in 
these low- priced units. Such transis- 
tors will still perform satisfactorily in 
low -level low -voltage applications. 

When adjusting the bias of the com- 
mon -base amplifier stage, use a 5,000 - 
ohm potentiometer to determine the 
value of R2. You will find that the base 
voltage adjustment for a giren tran- 
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sistor is fairly critical. Low emitter - 
base voltage will result in low collector 
current and noise with low amplifica- 
tion. 

As the emitter -base voltage is in- 
creased, the thermal noise heard in the 
speaker is gradually reduced and am- 
plification increases noticeably. If the 
bias adjustment is carried too far, the 
useful amplification will drop and the 
amplifier will cease to function. The 
proper adjustment for maximum gain 
is just below that point. I find that 
the easiest way to make this bias ad- 
justment is to place the remote test 
speaker in a quiet location and use the 
ticking of an alarm clock as the signal 
source. 

After adjusting the bias on the vari- 
ous stages and checking the amplifier 
for stability, wire in the PUSH -TO -TALK 
switch. If the amplifier tends to oscil- 
late on talk -back, reroute the output 
transformer lead to minimize feedback. 
Careful routing of the output trans- 
former's output lead is very important. 

The routing of this lead is particu- 
larly critical where it connects to the 
push -to -talk switch, since it is close to 
the amplifier- input at this point. The 
best procedure is to shield the lead and 
move it around until there is no feed- 
back on talk -back with gain nearly 
wide open. During this test be sure 
that the remote speaker is far enough 
from the master unit so you will not 
be fooled by a case of acoustic feedback. 

Most of the time electrical feedback 
cannot be completely eliminated with 
the gain wide open on talk -back. 

Final steps 
It will probably be necessary to treat 

the cone of the intercom speaker. If the 
speaker size is less than 5 inches, it 
tends to produce distortion, when used 
as a microphone because of the thinner 
cone material used in such a small unit. 
If distortion is experienced on talk -back, 
give the speaker cone two coats of 
shellac to increase the diaphragm stiff- 
ness. Shellac the flat conical section 
only and leave the ribbed outer section 
near the frame untouched. This will 
give you a relatively stiff diaphragm 
with a flexible suspension. This way, 
performance as a microphone is greatly 
improved without impairing its per- 
formance as a loudspeaker. 

No station -selector switching system 
was built into the unit because this 
feature was not desired. However, a 
regular station -switching system may 
be added if you want more than one 
remote station. 

If excessive thermal hiss develops 
after the intercom has been in service 
for a while, it is an indication that the 
first stage has changed characteristics 
due to transistor aging. This may be 
corrected by determining a new value 
for bias resistor R2. Low -noise tran- 
sistors are now available, so if you feel 
that the residual amplifier noise is ob- 
jectionable, after bias adjustment, try 
a 2N106 or 2N189 in place of the 
2N107. END 
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Lets you test your amplifier 
without raising the roof 

DUMMY 
LOAD 

By RICHARD H. HOUSTON 

IN PA work, particularly on jobs 
other than the run -of- the -mill type, 
a dummy load is helpful. The am- 
plifier builder finds a dummy load 

handy for testing purposes. An actual 
setup we used recently is an example. 
The job called for recorded music and 
live program material to be "broad- 
cast" from the park in which the com- 
munity Christmas tree had been set 
up. Since the programs were to con- 
tinue during the entire Christmas sea- 
son, I decided to establish a temporary 
studio in my home. The park was 
several hundred feet from the studio, 
making a volume indicator and aural 
monitor necessary. The wide variety of 
live program material presented the 
problem of auditioning each "act" in 
advance to determine correct micro- 
phone placement, gain settings, etc. A 
dummy load resistor to replace the 
speaker line solved the problem since 
the volume indicator, monitor, PA am- 
plifier and other equipment operated 
just as though the speakers were con- 
nected. 

When a dummy load is needed, the 
PA operator can connect an appropri- 
ate resistor across the amplifier's out- 
put, but this necessitates a certain 
amount of haywire and does not lend 
itself to rapid switching from load to 
speakers as is sometimes necessary. 
A far smoother program and a better 
impression on the customer will result 
if a neat, easily installed, quickly op- 
erated dummy load box is used. 

Such a load box, capable of absorb- 
ing 40 watts of audio power, is shown 
in the photos and Fig. 1. Switch S2 
connects either the speakers or the 
dummy load to the amplifier output. 
Switch S1 selects the load impedance 
to match the amplifier and speakers. 
Connections to the amplifier and speak- 
ers are made through sockets on the 
rear of the cabinet or a terminal strip 
mounted above the sockets. 

Building the load box 
Construction of the load box is simple. 

The entire unit is contained in a 6 x 6 x 
6 -inch steel box with removable panels 

at the top and bottom. Input J1 has a 
separate terminal for each common PA 
output impedance. Each of these termi- 
nals is connected to a corresponding 
terminal on Sl -a. When S2 is in the 
SPKR position, the rotor of Sl -a is 
connected to the rotor of S1 -c. When S2 
is thrown to the LOAD position, the 
rotor of Sl -a connects to the rotor of 
Sl -b, which selects a dummy load re- 
sistor to match the amplifier impedance. 

The impedances available are 2, 4, 8, 
15, 200 and 500 ohms. Other values 
may be used if these do not match the 
speakers or amplifiers you use. The 
load resistances are made up of com- 
binations of individual resistors in 
series and parallel. If single resistors of 
the desired resistance and power rat- 
ing could be obtained the construction 
would be simplified, but some values 
are very difficult to find. However, 
it is not difficult to make up any re- 
quired value from standard units. A 
more refined unit built with noninduc- 
tive resistors would enable the experi- 
menter to make precise measurements 
of output, distortion and other fac- 
tors. For most PA purposes, ordinary 
wirewound resistors are adequate. 

I made up the load resistances from 
my junkbox (Fig. 2). Four 500 -ohm 
10 -watt resistors in series -parallel form 
the 500 -ohm load. Two 400 -ohm 20 -watt 
units in parallel make up the 200 -ohm 
load. The 15 -ohm load is made from 
four 15 -ohm 10 -watt resistors in series - 
parallel. 

The 8 -ohm load is a combination of 
five 10 -watt resistors in parallel (obvi- 
ously a junkbox combination). I used 
33 -, 39 -, 40 -, 44- and 50 -ohm resistors. 
Their actual resistance is 8.1 ohms, but 
this difference is negligible. The 4 -ohm 
load is four 1 -ohm 20 -watt resistors in 
series with a tap to form the 2 -ohm 
load. Each combination of resistors is 
secured to the rear wall of the cabinet 
by a threaded rod passed through the 
hollow core of two of the resistors. 

It is a fairly simple matter to make 
up the required combinations of resis- 
tors from a well- stocked junkbox or 
from manufacturer's stock. The resist- 
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(Right) The PA load 
box has only Owe con- 

trols. 

(Below) Input and output 
connections are on rear 

of cabinet. 

J 

TERM INAL 
STRIP 

(Below) Load resistors 
are fastened to rear of 

case. 

RI -500 ohms 
R2 -200 ohm; 
R3 -15 ohms 
R4-8 ohms 
R5, 6-2 ohms 
All resistors 40 wafts or more, 
wirewound. See text 
JI, 2 -octal sockets 
SI -3 -pole 6- position rotary 
S2 -spdt rotary 
Terminal strip, 5 or more contacts (I) 
Cabinet, 6 x 6 x 6 inches 
Knobs 
Miscellaneous hardware 
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Fig. 1- Circuit of the PA dummy load. 
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ance of a combination is calculated with 
the usual parallel- and series- resistor 
formulas. Keep a sharp eye on the 
wattage ratings to see that the total 
rating of the combination wil equal 
or exceed the desired rating, which was 
40 watts for this equipment. If ;identical 
resistors are used in series, in parallel 
or in a symmetrical series- parallel ar- 
rangement (as in the 500- and 15 -ohm 
loads), the total wattage is the sum 
of the individual wattages. If dissimilar 
resistances are connected in any way or 
identical resistors are connected in a 
nonsymmetrical circuit (one resistor in 
series with a parallel combination of 
two others), the total wattage is a bit 
more difficult to calculate. 

Wattage calculations 
The easiest way to calculate the watt- 

age of a circuit is to figure cn the 
basis of the voltage across a parallel 
circuit or the current through a series 
circuit. For example, the 10 -watt re- 
sistors used for the 8 -ohm load are 
all in parallel, and the total power is 
easily calculated on a voltage basis. 
Since power is equal to E' /R and the 
same voltage must of course appear 
across all resistors in a paralle com- 
bination, the lowest resistance unit 
will dissipate more power than any of 
the rest. In our case, the voltage is 
limited to that which will eau 3e the 
33 -ohm resistor to dissipate its full 
10 watts. This 10 watts equais E-/33, 
so E, the maximum permissible v-Dltage, 
is 18.2. This voltage across the en- 
tire combination, whose combined re- 
sistance is 8.1 ohms, corresponds to a 
total power rating of (18.2)=/8.1, or 
40.7 watts. 

(Compare catalogs of various re- 
sistor manufacturers. Available resist- 
ances and wattages vary in different 
lines. It is possible to obtain all re- 
sistors except R4 in single units of either 
40 or 50 watts, *pending cn the 
brand. R4 can be a series combination 
of 3 and 5 ohms or 4 and 4 ohms, each 
at 25 watts, or a parallel network of 
two 15 -ohm 20 -watt units. The selection 
depends on the brand or brands han- 
dled by your dealer. Editor) 

The input and output jacks are 
ordinary octal sockets since these 
connectors are standard in my equip- 
ment. Other types of connectors can be 
substituted to match any system. In 
any unusual or experimental situation 
where standard plug connections are 
inadequate, lines connected to the termi- 
nal board may be switched in exactly 
the same way as cables connected 

zn through the plugs. The sPK« LOAD 
switch is a rotary switch, since switch- 
ing may be necessary when silence must . 
be maintained. 

Probably few PA men have p- ovided 
dummy loads for their work but for 
the unusual job the convenience is well 
worth the effort of construction. With- 
in a short time a flexible, easily used 
dummy load box will become an in- 
dispensable part of PA gear. ENE Fig. 2- Author used this method to obtain proper load impedances. 
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TAKE YOUR PICK: 
Some like changers, others prefer turn - 
tables -an outstanding one in each 
category is described here: the Glaser - 
Steers GS -77 changer and the Weathers 
ML -1 turntable 

By HERMAN BURSTEIN 

WHILE a transcription turn- 
table is preferred for the 
utmost in high fidelity, the 
better record changers man- 

age to keep only a step behind in 
performance. This step is so short that 
for many audiophiles the difference 
between a turntable and record 
changer is insignificant. Considering 
the numerous operating conveniences 
that changers offer and their gen- 
erally lower price compared with a 
transcription turntable plus tone arm, 
it is easy to understand why changers 
are popular in high -fidelity systems. 

Glaser -Steers GS -77 
The Glaser- Steers GS -77 record 

changer is a newcomer that incorpo- 
rates several novel and important 
features together with those that have 
become standard for changers in gen- 
eral. Despite its many features, the 
mechanism is relatively simple, as 
changers go, which is important from 
the viewpoints of reliability and ease 
of servicing. 

The most striking innovation is the 
automatic speed change made possible 
when the speed -selector knob is in the 
Speed Minder position. Then 10- and 
12 -inch 331/2-rpm records can be inter- 
mixed with 45 -rpm records, and the 
machine will change automatically 
from one speed to the other as neces- 
sary. The index finger (see photos) 
contacts each record to gauge its size 
and adjust the starting point of the 
pickup arm accordingly. The finger 
cannot contact a 7 -inch 45 -rpm disc. 
This actuates the speed -change mech- 
anism. The automatic speed -change 
and intermix feature does not extend 
to the 16 -rpm speed. The speed knob 
must be turned to the 16 -rpm position. 

Although 331/2- and 78 -rpm records 
cannot be intermixed with an auto- 
matic speed change, the GS-77 in 
Speed Minder position shifts auto- 
matically to 78 rpm when a modified 
G -E VR -II cartridge, optionally avail- 
able with the changer, has its 78 -rpm 
stylus brought into position. A small 
arm on the cartridge strikes a lever 
on the rest post and causes the shift 
to 78 rpm. Piezoelectric cartridges fre- 
quently use a flipover arm for changing 
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from microgroove to standard stylus, 
and in some cases this arm can serve 
the same purpose as the special arm 
on the G -E. Glaser- Steers reports that 
a number of manufacturers of car- 
tridges with dual styli are modifying 
them to incorporate such an arm. For 
cartridges without a flipover arm or 
with a specially attached one, the GS -77 
comes with a clip which is mounted on 
the pickup arm to actuate the 78 -rpm 
lever on the rest post. 

The automatic change to 78 rpm, 
accomplished by changing from micro- 
groove to standard stylus on a turn- 
over cartridge, is not merely a conven- 
ience but also a matter of record safety. 
Many users of turnover cartridges have 
had the sad experience of accidentally 
playing a microgroove record with a 
3 -mil stylus and damaging the grooves. 
The automatic change to 78 rpm when 
the 3 -mil stylus is brought into posi- 
tion provides an immediate alarm - 
Donald Duck sound -if a 331/2 -rpm 
disc is played. 

The change cycle is very brief, about 
5 seconds, and remains the same at all 
four speeds as the change mechanism 
is independently driven by the motor 
rather than the turntable. During the 
cycle the turntable is stopped -by a 
brake against the inner rim -to pre- 
vent possible record abrasion as one 
disc drops onto another and so that 
the stylus will not cut across a moving 
groove as the arm comes down. Turn- 
table motion resumes only after the 
stylus is in the lead -in groove, and full 
speed is reached in a fraction of a 
revolution. 

For correct operation, three adjust- 
ments are readily accessible to the 
user at the pickup arm. One, to vary 
stylus tracking force; another to index 
the pickup arm so it will start at the 
proper point on the record, and the 
third to adjust the height at which 
the stylus stops above the turntable. 

The tracking force remains within 
1 grant from bottom to top of a stack 
of records. This is done by mounting 
the counter- tension spring of the arm 
as nearly horizontal as possible, so its 
length changes very little as the pickup 
arm moves up and down. 

Resonance of the tone arm, always 

a problem and more so in changers, is 
kept below 20 cycles by using an alu- 
minum casting with reinforced ribbing, 
having no parallel surfaces and isolated 
from the deck by a rubber bushing. 

The GS -77 can be operated manually 
if desired, and by placing the balance 
arm over the spindle the changer will 
shut off automatically when the record 
is over. The tripping mechanism that 
actuates the change cycle does not 
operate until the pickup arm reaches 
the last few grooves, so premature 
tripping due to cuing or groove 
irregularities is much less likely to 
occur. If the pickup arm is moved dur- 
ing a change cycle, the mechanism will 
not be damaged -frequently a bugaboo 
in record changers. The idler wheel, 
which drives the turntable rim, is 
automatically disengaged from both the 
motor pulley and turntable rim when 
the changer shuts off, preventing wow 
due to deformation of the rubber on 
the idler. Sound output is muted during 
the change cycle and when the tone 
arm is on the rest post. An R -C filter 
across the motor switch prevents a 
disturbing pop in the speaker when 
the changer shuts off. 

In addition to quality of design, 
parts and assembly, performance of a 
product depends vitally upon adequate 
testing. After alignment and inspec- 
tion for correct operation, every 
changer is checked for conformance 
with the following requirements: 
flutter (above 20 cycles) no more than 

rms; wow (below 20 cycles) no 
more than 0.25'; rms; rumble equiv- 
alent to at least 40 db below a 500 - 
cycle signal recorded at 7 cm /sec peak 
(NARTB specifies rumble to be 35 db 
down) ; speed accurate within 2'S . 

The inspected units are placed in racks 
of eight, and three of these eight are 
checked over again. If one of these 
three fails to meet standards, all eight 
undergo a complete check. 

Weathers ML -I turntable 
The Weathers ML -1 turntable fol- 

lows a design philosophy quite contrary 
to other professional units, yet comes 
up with truly professional specifica- 
tions -wow 0.1'; , flutter .01',-; , rumble 
'70 db below a recorded level of 7 cm 
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A bottom view shows 
the comparative me- 
chanical "implicity of 

the GS -77 changer. 
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FM capacitance pick-.p 

MOTOR 

MERCURY SWITCH TURNTABLE PIVO- 
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The diminutie 
motor mounted 
under the motor - 
board presents an 
unusual appear- 
ance to the audio- 
phile and repre- 
sents a new 
approach to pro- 
fessional type 

turntables. 
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sec, and speed accurate with Ir 
The basic problems of a turr.t-tIc arc 

rumble, flutter and wow, which ( rig - 
inate in motor vibration. Mr Charles 
J. Gillies, a Weathers engineer. point 
out in a letter he wrote me that the 
vibration causes the rumble. while 
flutter and wow are due to shock 
mounting of the motor and to the 
speed- reducing idler wheel u:.ed in 
many turntables. 

In his words, the Weathers design 
philosophy is: "Why not. us« A very 
small precise motor which is prac- 
tically free of vibration? This is exact- 
ly what we have done. The r.i ,tor is 
a 12 -pole synchronous t.ypc which 
rotates at only 600 rpm. It is ;o free 
of vibration that we can mr ont it 
solidly on the motor board. . . . The 
turntable can be driven direct..- from 
the shaft of the motor by a small 
rubber wheel of special shape which is 
made of very live pure gum their. 
The bearing system is extremely free. 
and the platter itself is very- light. 
Since the motor is very free r.f vibra- 
tion, it is not necessary to tEze. exces- 
sive weight to damp out the rumble." 

Synchronous motors are km. wn to 
have a tendency to hunt abou-. their 
nominal speed and, partly fri this 
reason, heavy turntables are used to 
provide a steadying flywheel action. 
How does the Weathers unit get Around 
the hunting problem despite USE' of a 
table weighing less than a pciu id? 

Mr. Gillies replies: "Many manu- 
facturers defeat some of the t r.ly fine 
features of a synchronous mc-.ot by 
making it much too big. When the 
armature is heavy, it takes cuisicìet- 
able power to turn it at this sped and 
there always is a tendency tr hunt 
around the correct speed, due t the 
moving part of the motor. íh. tiny 
motor has so little mass that tt.ie. effect 
is mitigated. Also . . . you -till get. 
flywheel action from our t .1rnt.able 
since its mass in relationship tt, mote, 
mass is large. ... The Weather turn- 
table will come from a der.d -top to 
synchronous speed in three- yuar.ers of 
a revolution and will not go )eyond 
this synchronous speed. Thus, the hunt- 
ing of the entire turntable a& well as 
the hunting of the motor have been 
eliminated." 

It is interesting to note It it the 
ML -1 comes complete with Las_ and 
that resonance of the suspensimn sys- 
tem between turntable and base s kept 
low enough to minimize the effects of 
floor vibration, often a serious p7.oblem 
when the cartridge is opence, with 
very low tracking force. The turntable 
pad is designed to suspend the record 
only at the outer rim, and a plastic 
disc around the center post support, 
the center, thereby preventing contact 
with the playing surface and result- 
ing abrasion, pickup of dirt, etc. 
Although the ML -1 operates o-ily at 
33%/3 rpm, an electronic control is 
optionally available to drive it at the 
other speeds in common use. END 

To isolate such little vibration as does exist. 
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ELECTRONICS 

more jobs for SEMI 
By PAUL PENFIELD. JR. 

AST month we saw how semiconduc- 
tors could be used as voltage - 
variable capacitors and electronic 
switches or to measure magnetic 

fields. Now we will go on to photore- 
sistors, photodiodes, photocells, ther- 
mistors and thermocouples. 

Photosensitive devices 
Many kinds of photosensitive semi- 

conductor devices are possible. There 
are photoresistors, photodiodes, photo- 
voltaic cells, phototransistors, PME 
photocells and lateral photocells. 

The effect of light on a semiconductor 
is easy to understand. As you may 
know, light comes in small packets or 
photons. Each photon that hits a semi- 
conductor makes an electron jump 
across the forbidden band -that is, it 
simultaneously creates an electron and 
a hole. Practical photocells use these 
electrons and holes. 

Photoresistors are merely pieces of 
semiconductor, with two leads attached 
as in Fig. 5. A voltage is applied across 
the sample but only a small amount of 
current flows, since the number of holes 
and electrons available for conduction 
is small in a semiconductor. As soon 
as the photoresistor is exposed to light 
more electrons and holes are available 
and much more current flows. 

Practical photoresistors can be ex- 
tremely small. The recent cadmium 
sulfide and lead sulfide photocells are 
actually photoresistors. Germanium and 
silicon can also be used. 

Another device is the photodiode. 
This is nothing more or less than an 
ordinary diode -either point- contact or 
junction. In operation it is reverse - 
biased, so very little current flows. But 
when the junction is illuminated, hole - 
electron pairs are formed. These pairs 
flow, forming current. Very high effi- 
ciencies are possible, and the photo - 
diode is a widely used device. 

You can get the same effect using 
ordinary diodes, but with less efficiency. 
Try it yourself on one of the diodes 
that come in a glass case. The circuit 
of Fig. 6 demonstrates this principle. 
Be careful about battery and diode 

LIGHT 

P,N,OR I 

Fig. 5- Photoresistor made of p, n 
or intrinsic material. 
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air -condition and refrigerate without 
moving parts 

LICLT 
DIOS IN GLASS CASE 

UA 

Fig. 6- Circuit for checking effect of 
light on diode. Use either point- contact 

or junction diode. 

polarity, so that the diode is really 
reverse- biased. With a 100 -watt bulb 
as a light source and using a 1N34 -A 
you should get 20 -30 µa, easily read 
with a vom. 

A phototransistor is similar to a 
photodiode, except that it is physically 
identical to a transistor instead of a 
diode. Either p -n -p or n -p -n photo - 
transistors are possible. In operation 
the base lead is not used, but the normal 
collector -to- emitter bias is applied. The 
current will be the normal cutoff cur- 
rent until light is applied to the collec- 
tor junction. Then current rises sharply 
to a value about /3 times the equivalent 
photodiode current. Transistor action 
accounts for this amplification of the 
hole electron pairs formed. The photo - 
transistor can be considered a photo - 
diode with a built -in amplifier. 

Photovoltaic cells 
A photocell that does not require a 

bias is the photovoltaic cell. Its physical 
structure is the same as the photo - 
diode, and it can be used either way - 
as a photodiode or as a photovoltaic 
cell. 

Strange as it may seem, if you shine 
light on an ordinary diode, you will 
develop a voltage across it. If the cir- 
cuit is closed, current caused by the 
light will flow. For absolute proof of 
this effect you can try it yourself. Use 
any diode -point- contact or junction - 
that has a glass case. On bright illumi- 
nation the output will be readable on 
a vom. The same setup as Fig. 6 can be 
used, without the battery. 

The so- called barrier -layer photocell 
is nothing but a photovoltaic cell. 
Again, the practical devices were in 
use long before the theory was well 
developed but, along with the theory, 
came improved techniques for making 
the devices, improved efficiencies, better 
materials, etc. The physical shape of 
present -day photovoltaic cells and the 
materials used differ from the early 

models, but the fundamental process 
is the same. 

Photovoltaic cells are used in photo- 
graphic exposure meters and in many 
control applications. Practically any 
semiconductor can be used- typical 
cells use copper oxide, selenium, germa- 
nium, silicon, etc. 

Because they require no bias, photo- 
voltaic cells are useful for converting 
energy -they can be used as a battery. 
Shine light on the device, and the 
energy of the light is converted into 
electricity. The solar battery developed 
at Bell Telephone Laboratories is a 
photovoltaic cell designed specifically 
for energy conversion. Another similar 
device is one of the recently announced 
nuclear batteries. Instead of trying to 
convert nuclear energy directly into 
electrical energy, the inventors let the 
nuclear radiation hit a fluorescent 
material so it would glow, like a 
"radium" wristwatch dial. This light 
was used to power a photovoltaic cell. 

Another type of photocell which is 
useful for converting energy, since it 
requires no bias, is the PME photocell, 
or the PhotoMagnetoElectric cell. This 
was developed simultaneously by two 
groups, one in England and the other 
in France, a few years ago. The prin- 
ciple is very simple. 

Fig. 7 shows the device. It is similar 
to the Hall -effect devices (described 
last month) except that, instead of the 
current from left to right, the electrons 
and holes are supplied by light. Elec- 
trons and holes are formed right at the 
surface and they tend, because of their 
large numbers, to move away from the 
surface. As they diffuse back into the 
material, they get caught by the mag- 
netic field and the holes are pushed up 
and the electrons down. Then a voltage 
appears across the two terminals -the 
PME voltage. Thus, the PME cell takes 
advantage of the Hall effect operating 

Fig. 7 -PME 
photocell 
uses Hall ef- 
fect acting on 
light -induced 
electrons and 

holes. 
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LIGHT SPOT FALLS ON THIS SURFACE 

P 

Fig. 8 -The Wa llmark lateral -effect 
photocell. 

on the electrons and holes formed by 
the light. 

The PME effect is used to measure 
certain properties of the semiconductor 
and is in less use as a practical photo- 
cell. It has certain advantages, how- 
ever, and in the future will be used 
more, both as an indicating device and 
as a battery. 

Just one more type of photocell, now 
-the Wallmark lateral -effect photo- 
cell. The theory here is a bit more 
complicated, but the device has some 
unique properties. As Fig. 8 shows, it 
consists of a p -n junction with two 
contacts. to the n- material. If one of 
these contacts and a contact to the 
p- region were used, we would have an 
ordinary photodiode or photovoltaic 
cell. However, we prefer to use the 
two contacts to the n- region. The p -n 
junction then becomes a floating junc- 
tion since no net current passes through 
it. 

If the device is lighted with a small 
spot right at the center, nothing will 
happen except that a photovoltaic volt- 
age will be generated. The two termi- 
nals (1 and 2) will be at the same 
voltage. However, if the spot is moved 
to one side or the other, the action of 
the floating junction is to cause a 
voltage between terminals 1 and 2. 
This lateral -effect photocell, developed 
by RCA, tells us the position of the 
spot of light- something none of the 
other photocells would do. Useful in 
many control applications, this photo- 
cell, not yet commercially available, 
will find many specialized applications. 

Heat -operated devices 
There are many ways to use the 

unique temperature properties of semi- 
conductors. Thermistors or diodes can 
be used for reading temperature. For 
heating or cooling objects, we can use 
a Peltier refrigerator. We can use a 
thermocouple as a battery. All this is 
possible with semiconductors because 
the effects are more noticeable than 
with metals. 

A thermistor is merely a piece of 
semiconductor with two leads on it. It 
is useful because its resistance depends 
on the temperature -the higher the 
temperature, the lower the resistance, 
contrary to the way metals act. 

A thermistor can be used to "read" 
temperature, the same way a photo - 
resistor is used to "read" light inten- 
sity. The action of these two devices 
is quite similar. 

Thermistors are made in many sizes 
and shapes for all types of control 
purposes. They are useful, for example, 
in controlling the bias of a power tran- 
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sistor stage, to prevent the transistor's 
burning up at higher temperatures. 

A diode also can be used as a ther- 
mometer. Diode reverse current is a 
very sensitive indication of the tem- 
perature. In this respect it is similar 
to a photodiode whose reverse current 
is a very sensitive indication of the 
light level. 

Thermocouples have been known for 
some time. The basic circuit is in Fig. 9, 
showing two kinds of conductors (here 
copper and iron) connected together 
to form two junctions -one at the end 
on the left, and the other at the volt- 
meter. If the junctions are not at the 
same temperature, there will be a 
voltage generated by the thermoelectric 
or Seebeck effect. This effect has been 
used for many years to measure tem- 
peratures, since the voltage output 
depends only on the temperatures of 
the two junctions and on the type of 
material used. 

For measuring purposes, the mate- 
rials are usually metals and the output 
voltages run a few millivolts. The pos- 
sible power output is so small that it 
would not be practical to use such a 
system as a battery. However, using 
semiconductors, the output voltages are 
hundreds of times larger, and it is quite 
practical to build semiconductor heat 
batteries which are really nothing more 
or less than simple thermocouples. 
Many such thermocouples can be con- 
nected in series or parallel to provide 
whatever current or voltage is needed. 

More work is required to make such 
thermocouple batteries cheap enough 
to be practical. However, for the power - 
starved areas of the world, even expen- 
sive batteries are better than none, 
especially since these thermocouples 
require no maintenance and no charg- 
ing. This type of battery, using semi- 
conductors, has been developed in 
Russia and China to run small tran- 
sistor radios. The higher temperatures 
are produced by a kerosene lamp. The 
thermocouples are mounted on the 
lamp's chimney to use the heat that 
would otherwise escape. It is only a 
matter of time before this type of 
battery can be made cheap enough to 
be useful throughout the world. 

One more important device using 
semiconductors and heat is the Peltier 
refrigerator. The Peltier effect is the 
direct opposite of the Seebeck effect - 
instead of getting a voltage generated 
by a difference in temperature, now 
we get a difference in temperature 
caused by a current passing through 
a junction. The same device that works 
as a thermoelectric battery will also 
work as a refrigerator, although not 
too efficiently. 

It is somewhat baffling to understand 
how passing a current through a junc- 
tion will cool it, especially when all our 
experience tells us material heats when 
current is passed. The two processes, 
however, are different. With metals, 
ordinary I'R heating is much more 
important. Even with semiconductors, 
special pains have to be taken to detect 
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the slight cooling that is possible. How- 
ever, under the right conditions, with 
enough junctions and the right mate- 
rial, with the current set at just the 
right level, appreciable cooling is pos- 
sible. Within a few years ycu can 
expect to see electric Peltier refrig- 
erators, home freezers and air condi- 
tioners. The advantage is that there 
is no electric motor, no fluid or piping, 
nothing to wear out, and no mainte- 
nance required. 

Other semiconductor devices 
One other application for semicon- 

ductors should be mentioned because it 
is surprising that semiconductors should 
be used at all. We normally think of the 
transistor and the vacuum tube as 
competitors in some sense. Yet vacuum 
tubes use semiconductors in their con- 
struction. 

Most modern vacuum tubes use an 
oxide -coated cathode, so the heaver can 
be run at a lower temperature. The 
oxide used is a semiconductor -and the 
lower temperature comes from the un- 

COPPER 

VOLTMETER 

IRON 

Fig. 9 -A basic thermocouple. Its out- 
put can be used to indicate tempera- 

ture or run transistor equipment. 

usual properties of semiconcuctors. 
Here, they allow the electrons to escape 
more easily. 

Among the devices. used to detect 
nuclear radiation is the crystal counter 
whose resistance changes sharply when 
it is hit by a particle from a radio- 
active material. The action of tl-is type 
of counter is similar to the action of 
a photoresistor when a light photon 
hits it- electron hole pairs are formed. 
The material used is a semiconductor, 
and the electrons and holes formed 
after each hit are removed quickly. 
The pulses of current can teen be 
counted, giving us a practical radiation 
detector. 

If this last device is similar to a 
photoresistor, picture a device that 
is similar to a photovoltaic cell hut uses 
nuclear radiation to form the electron 
hole pairs, instead of light. This device 
can be used as a battery if a piece of 
radioactive material is placed near it. 
This then is a direct way to convert 
nuclear energy into electrical energy. 
In the future, special semiconductor 
materials will be used to give us nuclear 
batteries with very desirable properties. 

Of all the devices described l-ere, no 
one can predict which will beccme the 
most important. There is no doubt that 
the transistor has arrived. But remem- 
ber it was only 10 years ago tat the 
first crude transistor was made. enough 
is now known about semiconductors to 
make many other devices poss ble, as 
outlined in this article. I wonder how 
many of these will become as common- 
place in the next 10 years as the tran- 
sistor is now. END 
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Simple electronic computer adds, 
subtracts, divides and multiplies 

By FORREST H. FRANTZ, 

NDUSTRY spends millions of dol- 
lars each year for computing instru- 
ments to free engineers, technicians 
and office workers from the labor 

of doing long computations by hand. 
Time that was spent doing this work 
is now used in more creative and pro- 
ductive pursuits. 

Can this work for you as a service 
technician, ham, hi -fi enthusiast or 
experimenter? Yes, it can! With a 
modest calculator you can enjoy these 
benefits on a smaller scale. Mr. Math 
is just such an instrument. It will help 
you make accurate calculations for 
most electronic and electrical problems. 
Mr. Math opens the door to analog 
computing for you. You'll find math 
less laborious and more interesting. 
Your understanding and ability to use 
it advantageously will increase as you 
use Mr. Math. 

What Mr. Math can do 
What can you expect from Mr. Math 

in problem ability and accuracy? 
Ability: Mr. Math can be used to 

work problems involving these cotn- 
monly encountered formulas: 

E =IR, I =E /R, R =E /I, 
P = E' /R, P = PR, e = Emsine, 
e = E,,,cose, Xi. = 2rfL, 
Xc =1 /(2 .rfC), Z VR' 
tane = X /R, cose = R /Z, 
sine = X /Z, X = R tane, 
X = Z sine, R = Z cose, 
Gain = E°,,, /E,°, 
Gain = µZ,, /(rp -1- Z1.), p = gmrp, 

f° = 1/ (2s- V LC) , and others. 
Accuracy: 1% is usually considered 

adequate for engineering purposes. Mr. 
Math is accurate within 1% when 
carefully constructed, calibrated and 
used for most problems. With average 
construction, calibration and use, Mr. 
Math's error will be less than 3 %. 
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Analog Computer 
SR. 

Here's how Mr. Math is used: 
Problem: You're fixing an old ac -dc 

radio that has a burned -out series - 
heater resistor. The total drop across 
the tubes must be 68 volts at 0.3 ampere. 
The line voltage is usually 120 in your 
locality. What should the resistance of 
the replacement be and how much 
power will it have to dissipate? 

All you do to solve the problem is 
set four dials to obtain the resistance 
in ohms and readjust two of them to 
obtain the power in watts that the 
resistor will dissipate. Simple, isn't it? 

Mr. Math's circuit is simple, but, 
before you become too involved with 
it, glance at Fig. 1 -a. A battery of 
voltage E is connected to series resis- 
tors R1 and R2. In a series circuit, 
the current through each resistance is 
the same and the sum of the voltage 
drops across the resistances is equal 
to the battery voltage. Therefore, 

V2 = I R2. And, if R1 plus R2 equals 
1,000 ohms and R2 equals 200 ohms 
when E is 10 volts, V2 will be 2 volts. 
Thus, V2 /E equals 0.2. 

If resistances R1 and R2 of Fig. 1 -a 
are replaced by a potentiometer as 
shown in Fig. 1 -b, voltage V2 may be 
varied by routing the pot's shaft. RI 
plus R2 is constant and is equal to the 
potentiometer's total resistance. R2 is 

equal to the percentage of shaft rota- 
tion times total resistance. Total 
mechanical rotation possible with the 
potentiometers used in Mr. Math is 
300 °. But, the metal connector tabs on 
the ends of the resistance element take 
up 10° each. Therefore, the electrical 
rotation is only 280 °. So a 28° rotation 
of the shaft corresponds to a 10% 
rotation, and V2 will increase by 10% 
of E. If the potentiometer has a scale 
with ten 28° divisions, each marked 
from 0 to 10, and E is 10 volts, a 

Mr. Math ready for use. 
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pointer knob on the potentiometer will 
indicate the magnitude of V2 directly 
in volts. Thus we've generated the 
numbers between 0 and 10. 

How can we multiply? 
With a little thought, you will see 

that we already know one way to 
multiply. In Fig. 1 -b we multiplied E 
by numbers between 0 and 1 and, when 
E equaled 10, generated the numbers 
between 0 and 10. This was done when 
the potentiometer input voltage was 
constant. If we add a second potentiom- 
eter with its outer terminals across V2 
as shown in Fig. 1 -c, we can multiply 
V2 by another number between 0 and 1. 
We can calibrate R-rn from 0 to 10 
if we wish and increase E to 100 volts. 
Thus, with RTB and R :, set to 10, we 
have 10 x 10 = 100. However, there's 
no need to let the number 1 equal 1 

volt. If we let it equal .01 volt, we can 
let E equal 1 volt and still graduate 
the potentiometers from 0 to 10. Thus, 
for 2 x 4, V3 equals .08 volt, or 8 
units. A voltmeter with the proper 

RTA 
1R2 

V2 RTB 
R3 V3 

0 

Fig. 1 -Basic system of generating num- 
bers and multiplying with cascaded po- 

tentiometers. 

range could be calibrated to read 
directly in units from 0 to 10, and the 
meter range switch could be calibrated 
in multiples of 10. 

To make the multiplication method of 
Fig. 1 -c work properly, 11,,,'s resistance 
should be at least 10 times Rra if you 
want to use linear scales. Even then, 
there'll be some error (approaching 
2(4 maximum) if you try to use linear 
scales. Furthermore, to multiply more 
than two -digit numbers with a string 
of cascaded pots, you run into the 
problems of using a large input volt- 
age, a very low resistance for the first 
potentiometer to get a reasonably low 
resistance for the last pot and a very - 
high- sensitivity meter for answer read- 
out. Another disadvantage is that you 
cannot divide unless you provide a 
reciprocal scale (difficult to make and 
use) and multiply to divide. Thus, 3 
divided by 7 would be 3 times 1/7. 

But, there's another way to multiply 
and divide that is also handy for 
squaring and taking cube roots. 

You can multiply by adding, and can 

Fig. 2- Electronic adding with a mixing 
circuit. 

divide by subtracting, logarithms. Re- 
calling your high school math, let the 
letters A and B represent numbers. 
Then, the log of A times B is equal 
to the log of A plus the log of B. And 
the log of A divided by B equals log A 
minus log B. To use these principles in 
our analog calculator, we need only find 
a method for adding either voltages or 
currents. 

Let's use a signal mixer 
The circuit in Fig. 2 is familiar to 

most people in electronics. It's a simple 
signal mixer usually used to mix phono 
and mike inputs for a single -channel 
amplifier. The output voltage (V°,) is 
proportional to V1 + V2. 

Now, to get back to multiplication 
and division. Granting that logarithms 
are to be used for multiplication and 
division, Mr. Math would have a 
limited value if we had to resort to log 
tables. To get around this, we provide 
the potentiometers with log scales for 
these tasks. With log scales and linear 
scales we can multiply, divide, add or 
subtract. 

To simplify Mr. Math's design fur- 
ther, a simple bridge circuit is used. 
In this way, the need for a more 
expensive output meter is eliminated, 
and problem answers may be read from 
a 280° potentiometer scale instead of 
a 90° meter scale. Furthermore, divi- 
sion and subtraction may be done with- 
out reversing the voltages applied to 
the potentiometers. The multiplication 
scheme for Fig. 1 -c is important though, 
and it is used in Mr. Math to square 
and to take square roots. The math 
principle involved is that the log of A 
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squared is equal to two times the log 
of A. Similarly, the log of the square 
root of A is one half the log of A. 

Mr. Math's circuit 
Now let's take a closer look at the 

circuit (Fig. 3) of this calculator we're 
going to build. The letters which iden- 
tify the potentiometers correspond to 
the front -panel markings on the con- 
trols and dials. Pot A(R5) furnishes 
a voltage output proportional to a dial - 
number setting as explained in con- 
junction with Fig. 1 -b. Pot B (R6) 
furnishes a voltage output propor- 
tional to a dial- number setting mul- 
tiplied by the control pot BE (R4) 
setting of 1/a, 1 or 2. This circuit is 
similar to that of Fig. 1 -c. The outputs 
of pots A and B add in the summing 
network consisting of R7, R8 and R9. 
This is an application of the circuit of 
Fig. 2. The voltage representing this 
sum is introduced to one side cf the 
meter. The sum of the output of pots 
C (R14) and CM (R13) connects to 
the other side of the null meter. This 
summation takes place in the summing 
network consisting of R10, 1111 and 
R12. The output of pot C is propor- 
tional to the number set on the dial. 
The output of pot CM is proportional 
to 0, 1 or 2. 

The numbers stated are for the - linear 
scales on the dials (see Fig. 4). The 
calculator equation for meter nulle with 
these scales is: 

(A) + (BM) (B) _ (CM) + (C) 
where BM = 0, 1/2 or 2; CM = 0, 1 

or 2 and A, B and C are continuously 
variable from 0 to 1.00 with dial scale 
divisions of .02. 

This equation provides for adding 
and subtracting. But Mr. Math com- 
putes to only two significant figures. 
Since addition and subtraction can be 
performed rapidly with paper and 
pencil, principal calculator applications 
are in multiplication and division. 

By assuming that the linear scales 
of pots A, B and C are the logarithms 
of numbers, new scales can be provided 

FINE NULL 
COARSE NULL 51,2 NORMALLY OPEN 

ÿ.5I MOMENTARY CONTACT 

[ALL POTS WIREWOUND 

R6 IOOn 

B 

ORS 

R7 2.7K 
O 

50-0-50NA 
M 

2.7K 
R9 

O 

I OO n 

RI3 CM 

RII 2.7K 

O 

680n RIO 680n RI2 2.7K 

O O 
R14 C 

O MATCHED TO 1/2% 

RI -220 ohms 
R2 -32 ohms 
R3 -pot, 40 ohms, wirewound, screwdriver adjust 

(Mallory C40P or equivalent) 
R4, 5, 6, 13, 14 -pots, 100 ohms, wirewound (Claro- 

stat 58C1 -100 or equivalent) 
*R7, B, I I, 12 -2,700 ohms, matched to 1/2% 
*R9, I0-680 ohms, matched to 1/2% 
All resistors t/2 -watt 10% unless noted 

100, _ 

*Use 1% resistors it you do not have access to a 
Wheatstone bridge 
M- 50-0-50 ua (Triplett 327 -T or equivalent) 
SI, 2 -spst, normally open, momentary ccntact type 

(Cutler- Hammer 8411 -K4 or equivalent) 
Chassis, 2 x 13 x 7 inches 
Knobs 
Miscellaneous hardware 

Fig. 3 -Mr. Math's easy -to -build circuit. 
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Fig. 4- Calibrated dials for Mr. Math: a and b -The end marks (0, 2, 1X and 
100X) are placed at the extremes of the mechanical rotation (300 °). In use, these 
dial settings are not critical. The 1/2, 1 (on BE) and the l0X (on CM) settings 
must be accurate. Do not ink in the 1/2 mark on BE until calibration is completed. c- Linear and log scales are marked off on all three main dials. 
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which are logarithmically related to 
the linear scale. Thus, with Mr. Math 
you can multiply, divide, square and 
take square roots. These are the most 
commonly required calculations in elec- 
tronic work and they're the most time - 
consuming. 

The calculator equation for Mr. Math 
using the log scales (outer scale in 
Fig. 4) is: 

AXB "L =CXCM 
where BE = 1/E (for taking the square 

root of B), 
(if B is not to be 
squared or its square 
root taken) 

or = 2 (if B is to be squared) 
CM = 1, 10 or 100 (to set the decimal 

point for the number 
on pot C) 

A, B and C are continuously vari- 
able from 1 to 10. Trig scales and 
scales of numbers multiplied by com- 
monly used constants (eg, 2) may 
be laid out against the log scales to 
increase Mr. Math's memory. 

The three large dial scales have a 
4 -inch diameter. These are prepared 
by first laying out a linear scale with 
a radius of 11/4 inches. The calibrated 
portion of the scale covers 280° and 
principal divisions are spaced 28° 
apart. The full -scale value is 10 and 
the 10 principal divisions are num- 
bered from 0.1 to 1.0. After these are 
laid out, a 1% -inch radius circle is 
drawn for the logarithmic scale. The 
principal points for this scale were 
laid out using a log table or a slide 
rule. Remember that the inner linear 
scale corresponds to logarithms. There 
is enough space for an additional scale 
with a radius of 11/4 inches on each 
dial. My calculator has a log 2r, scale 
in this. space on the A pot dial, a log 
tangent cotangent scale in this space 
on the B pot dial and a log sine cosine 
scale in this space on the C pot. The 
explanation of these middle scales and 
their layout is difficult. Unless you've 
had a good bit of trigonometry, I sug- 
gest you wait to lay these out until 
you've become accustomed to Mr. Math's 
operation with the inner and outer 
scales. Mr. Math's scales are somewhat 
consistent with slide -rule scales. This 
allows you to use either without confu- 
sion if you know how to use a slide rule 
or learn how to use one in the future. 

The calculator draws current from 
the battery only when the COARSE NULL 
or the FINE NULL button is depressed. 
The COARSE NULL switch is depressed 
first and an approximate null is estab- 
lished. Then the FINE NULL switch is 
depressed and fine null is established. 

Calibrating Mr. Math 
A series of adjustments of the pointer 

knobs and one semifixed pot is used 
to calibrate your calculator. The tech- 
nique used is to set in several sample 

=1 

Inside view shows location of parts. 
I taped the batteries to the case, but 
a battery holder could be used for 
a more secure mounting. 
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problems and adjust for the con sect 
answer. You might call it. an apps ex- 
imation method. Here's what to do: 

1. Index knobs. Proper indexing is 
set when the hairline overrides the 
extreme clockwise and counterclockwise 
index marks by equal amounts. 

2. Set controls so that (numbers 
given for A, B, and C are on, linear 
scales) 

A = 0, B = 0.5, C = 1.0, 
BE =2, CM =1X 

Adjust the 40 -ohm screw- adjust pot 
under the panel (R3) for nu]] with 
the fine -null switch depressed. 

3. Set controls so that 
A = 0, B = 0.5, C = C, 

BE = 2, CM = 10X 
Check the null. If it is poor, adjust CM 
for null with the fine -null switch de-, 
pressed. Loosen the knob setscrew (Ti 
CM and move the knob until the hair- 
line coincides with l0X again. Tighten 
the knob setscrew. Check to be sure 
that the null was not disturbed. 

4. Set controls so that 
A =O, B =1.0, BE =1, 

C =1.0, CM =1X 
Depress the FINE NULL switch. If the 
null is not exact, turn BE for exact 
null, loosen the setscrew on BE and 
adjust the knob till the hairline coin- 
cides with 1. Tighten the knob setscrew. 
Check to be sure that the nu]] was nct 
disturbed. 

5. Set controls so that 
A =O, B= 1.0, BE =7iß, 

C= 0.5,CM =1X 
Depress the FINE NULL switch. If cull 
is not exact, adjust BE for exact 7: -u 

and place a new graduation 
1, on BE. 

The dial indexing and 
should be rechecked if er : or 
than 3% is noted on any ca]culat .o:ì. 

To use Mr. Math 
The calculator is used ful 

1. To add two numbers (3.5 + 4.F, 
example) use lineal- 
a. set A at 0.35. 
b. set B at 0.45. 
c. set BE at 1. 
d. set CM at IX. 
e. adjust C for mete) Intl], I. a, 

answer 00 C. C nulls at 0.8(' 
(The answer is 0.80 X 10. Ti:, 
multiple is used since the numb( r, 
were divided for entry.) 

NOTE: If the sum of the numbers is 
greater than 10, set CM to 10X. The 
answer is 10 plus the number at which 
C nulls. Thus to add 7.2 and 8.7: 

a. set A at 0.72. 
b. set B at 0.87. 
c. set BE at 1. 
d. set CM at 10X. 
e. set C for meter null, read answer 

on C. C nulls at 0.59. [The answer 
is 10 X (1 + 0.59) or 15.9.] 

2. To subtract two numbers (8.3 - 4.1, 
for example) use linear scales. 
a. set B to 0.41 (number to be 

subtracted). 
b. set C to 0.83 (number to be 

decreased). 
c. set BE to 1. 
d. set CM to 1X. 
e. adjust A for null. A nulls at 0.42 
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(The answer is 10 X 0.42, or 4.2.) 
3. To multiply two numbers (3.9 ;{ 7.1) 

use log scales. 
a. set A at 3.9. 
b. set B at 7.1. 
c. set BE at 1. 
d. set CM at 1X. 
e. attempt to adjust C for null. If 

null is not possible, set CM to 10X 
and adjust C for null. C nulls at 
2.77. (The answer is 10 X 2.77, 
or 27.7.) 

4. To divide one number into another 
(26/3.1, for example) use log scales. 
a. set C to 2.6. 
b. set CM to 10X. 
c. set BE at 1. 
d. adjust A for null, and read answer 

on A. A nulls at 8.4. (This is the 
answer.) 

5. To square a number (7.9 ", foi e: - 
ample) use log scales. 
a. set B at 7.9. 
b. set BE at 2. 
c. set A at 1 on log scale. 
d. set. CM at IX and adjust C foi n all. 
e. If no null can be obtained, set CM 

to X10 and adjust C for null. 
f. C nulls at 6.22 with CM at 10X. 

(the answer is 6.22 X 10, or 62.) 
6. To take the square root of a number 

(8) use ]og scales. 
a. set B at 8. 
b.. If number has odd number of 

places, set A at 1. If number has 
an even number of decimal }laces, 
set A at 3.16. Set A at 1. 

c., set BE at 1/2. 
d. set CM at 1X. 
e. adjust C for null. C nulls at, 2.8. 

This is the answer.) 
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Since the computer may have an 
error of 1 or 2e /0, answers should be 
read out to only two significant figures. 
Thus, 27.7 should be read as 28, 272 as 
270. 

Since the A, B and C log scales are 
scaled from 1 to 10, multipliers Df 10, 
100, etc. are used to represent numbers 
greater than 10. Thus to multiply 71 x 
832, the dial settings of A and B are 
the same as for 7.1 x 8.32, ani the 
result from CM and C is multiplied by 
10, 100 or 1,000 to get thewfinal ar_swer. 

The trigonometric scales ( which I 
suggested you add later) are actually 
10 times the respective functions which 
they represent. This requires the use of 
a scaling factor in the answer. Thus 
5 tan 45° gives the result 50 on C and 
CM. This result must be divided by 10 
to obtain the correct answer. 

To get most accurate results from 
your construction work: 

a. Match R7, R8, R11, and R12 
within -1.71/2'4 with a Wheatstone 
bridge. 

b. Match R9 and R10 within =1/2 ',/c. 
c. Use the potentiometers specified; 

other: may not possess the linearity 
required. 

d. Prepare dial scales accurately. Be 
sure knob pointers fit close to scale to 
prevent. parallax errors. 

e. Calibrate carefully according to 
the procedure outlined. 

f. Set numbers into the calculator 
accurately when working problems. 

Happy calculating! END 

NEXT MONTH 
ONEBsErMfS 111s11111ORMiMrsIBoM11 

Horizontal Ringing Troubles 
What to do when those vertical bars show up on the screen 

MODEM ifelsIIittEtilfllEMEfiM1111láB 

Electronic Boat Horn 
This useful device works as a low -power loud- hailer as well as a horn 

=M 
Improving the Small Receiver 
There are still more radios than TV's. Here are a few useful service 
hints MINEIM!111ii111 

The JULY issue of Radio -Electronics 

on sale June 24 Reserve your copy now 
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ELECTRONICS 

NEWS from the 

IRE 1958 

meet 

55,000 electronic engineers 
gather to discuss another year 
of progress 

This mobile antenna stands 
almost three stories high - 
its radiation center is 24 

feet above the ground. 

By ERIC LESLIE 

THE year's most striking example 
cf row _a:t yesterday's woiders 
teco_ne co-rm)nplace was proLtbli 
the 1958 eor- vention of the Insti -ute 

of Radio Engineers, held in New York 
City the third week of March. The 
engineers not many years ago had 
thrilled to the news that a radar mes- 
sage had been returned from the moon 
-now they talked calmly about shoot- 
ing a manned rocket around it. Medical 
electronics was married to computer 
technology, and the old concept of gas 
tubes was expanded out of recognition. 
(Engineers talked of a plasma of elec- 
trons and ions at a temperature of 100 
million degrees, carrying currents sev- 
eral times as great as could an equiv- 
alent bulk of copper, and held in an 
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The Raytheon opera- - 
inbtime indicator tube. 

envelope consisting of a magnetic field 
that would constrict the plasma on 
itself.) 

A complete session was in fact de- 
voted to thermonuclear power. Another, 
a panel, was entitled Electronics in 
Space. A more mundane subject that 
would have been equally surprising to 
the old engineer was engineering edu- 
cation. Two sessions were devoted to 

that subject, and another to a related 
one, engineering writing and speech. 
Devices that would read books and 
papers, then prepare engineering 
abstracts from them, were described, 
as well as an electronic Russian trans - 
later. 

Another complete session was de- 
voted to masers (microwave gas or 
semiconductor amplifiers) and atomic 
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clocks. One of these -a gas -cell clock 
described by Federal Telephone engi- 
neers -was visualized as "necessary 
equipment on any rocket ship." 

Luminescent panels for flat -tube 
television were discussed by Sylvania 
engineers, who pointed out avenues of 
research in that direction and reported 
on progress in producing moving pic- 
tures on such panels, but concluded 
that "major breakthroughs" would be 
needed before luminescent panels could 
h,2 used as TV screens. 

The field of sound 
Audio was possibly the livest sub- 

ject at the convention. One complete 
session was devoted to stereophonic disc 
recordings, and another to audio, ampli- 
fier and receiver developments. It was 
at that session that Dr. Peter Gold - 
mark presented his surprise paper on 
the CBS compatible stereo -disc system. 

It resembles the Westrex 45/45 sys- 
tem in general (Dr. Goldmark sug- 
gested that the 45/45 might be con- 
sidered a special case of the CBS 
technique), but avoids some of the 
disadvantages of that system by put- 
ting most of the program into the 
lateral signal fed to the cutter. Only 
a few percent of the total signal re- 
mains for the vertical component. The 
record can be played back perfectly 
(as a monaural recording) with an 
ordinary long -play cartridge. As a 
stereo disc it can be played with any 
45/45 setup, or even with a vertical 
lateral cartridge. This last feature 
caused Goldmark to describe it as 
"compatible even with the incompat- 
ible!" Wear- either with a stereo or 
long -play pickup -was stated to be the 
same as with a regular long -play record. 

[Stereo developments at the conven- 
tion were sufficiently important to 
justify a complete article. This is being 
prepared by Mr. Norman H. Crow - 
hurst, and will probably appear in an 
early issue.] 

Computers and therapeutics 
Biology was one of the important 

subjects. One session was devoted to 
medical electronics and one to biological 
transducers. 

Top item on the medical biological 
program was an infra -red spectrom- 
eter computer for analyzing complex 
biochemical mixtures such as hormones. 
The instrument, developed by Inter- 
national Telephone & Telegraph Corp., 
is expected to be of great value in 
cancer research. In analyzing by chem- 
ical methods, one constituent is iden- 
tified and removed from the compound, 
then the process is repeated for an- 
other-a time- consuming and laborious 
process. The new method, explained 
president Henri Busignies of Federal 
Telecommunications Labs (research divi- 
sion of IT &T), is to treat the absorp- 
tion spectrum of the compound as a 
signal and to use the communications 
man's long experience with mixing and 
unmixing signals to discover not only 

JUNE, 1958 

the components of the compound but 
also their relative quantities. 

A pressure transducer, working on 
the strain -gauge principle, that can 
take measurements of blood pressure 
inside the human heart, at the same 
time bringing back blood samples from 
the heart's interior, was discussed by 
electronics researchers of the Ford 
Motor Co. laboratory. 

Another paper described the use of 
a Nipkow disc in making biological 
microphotographie measurements, and 
still another covered the electronic 
evaluation of the condition of the un- 
born fetus. 

An electronic posfoffice 
Experiments in electronic mail sort- 

ing had been started before last year's 
convention. This year a whole session 
was devoted to the method being tried 
at Ottawa, Canada. Each letter is re- 
addressed by an operator, the new 
address being put on the back of the 
envelope in fluorescent ink. A simple 
code, easily learned by unskilled labor, 
is used. From this point, the various 
sortings for province, city and street 
address or carrier's route are entirely 
electronic. 

An almost opposite system, which 
handles preliminary sorts only, is 
undergoing experiment at Washington, 
D. C. Letters fed to the electronic 
machine are sorted by states -and a 
few cities. The apparatus reads type- 
written addresses in various sizes of 
type, but cannot as yet read hand- 
written addresses nor those written in 
all capitals. 

Broadcast techniques 
A new concept in the broadcasting 

field was presented by Leonard Kahn, 
developer of a compatible single -side- 
band AM transmission system. De- 
scribed a year ago in the Proceedings 
of the IRE, the system has been tried 
out by several stations, including New 
York's WMGM and WABC. One side - 
band is greatly reduced in power with- 
out making special receiving techniques 
necessary, as in conventional types of 
single -sideband transmission. The re- 
ception in fringe areas is improved, 
since more power is concentrated in 
the single sideband, and fading -often 
due to interactions between the two 
sidebands -is not so marked. Inter- 
ference can be reduced because of the 
smaller bandwidth of the single -channel 
signal. 

Multiplex transmission received a 
couple of papers. Color TV was repre- 
sented by a few scattered papers at 
different sessions. 

The IRE show 
The exhibition which is so impressive 

a part of the annual meetings was on a 
highly practical level, following last 
year's pattern of accenting improve- 
ments on existing practice rather than 
strange new equipment. One old -timer 
was heard to murmur that he could 
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remember when the bulk of the exhibits 
had to do with entertainment electronics 
-broadcasting and receiving equip- 
ment -but that now it had become 
practically a pure military industrial 
setup. A number of striking things 
did however appear among the 17,000 - 
odd pieces of equipment exhibited. 

One of these was an elapsed -time 
tube exhibited by Raytheon. It looked 
like a miniature tube envelnpe with 
two terminals, filled with a bluish 
liquid. This liquid, a copper s-.ilphate 
solution, gradually clears up as urrent 
passes through it, till -at the end of 
20,000 microampere hours -it is entire- 
ly clear. If one wishes to find cut how 
long a piece of equipment has been in 
operation while the tube Mill shows 
considerable color, a colorimeter indi- 
cates the number of microampere hours 
rather accurately. The device --if it 
reaches the popular market- should 
have a number of interesting applica- 
tions. The high- fidelity enthusiast would 
be particularly interested. He could 
hook up one of these tubes in a circuit 
drawing 20 µa dc, and at the end of 
1,000 hours the clear liquid in ;he tube 
would tell him it was time to replace 
the diamond stylus. 

A battery- operated TV set was an- 
other interesting exhibit. The battery 
consisted of 10 Yardney Silvereells and 
a solid -state converter manufactured 
by Interelectronics Corp. Viewers were 
informed that it would operate the set 
up to 6 hours and could be recharged 
overnight (at a low charging rate). 

Inertial guidance systems were dis- 
played by a number of exhibitors. 
Inertial guidance is a method of locat- 
ing one's position on the globe by 
starting from a fixed known point with 
equipment that tells how far and in 
what direction one moves. It consists 
of a "stable table" that maintains its 
position with relation to the earth and 
to any change in the positicn of the 
vehicle carrying it. Three gyroscopes, 
one in each direction of motion, give it 
that stability. Accelerometers take 
note of any acceleration in any of these 
directions, and electronic devices record 
their output in terms of direction and 
distance. It is a system which might be 
called super dead reckoning, and can 
be used -for example -by a submarine 
traveling under Arctic ice, to indicate 
its position accurately. 

A number of other displays were 
impressive in themselves, bud revealed 
no startling advances in electronics. 
One, a portable antenna, brought back 
to the minds of old- timers the early 
days of portable radios, some of which 
were said to be best transportable by 
Mack truck. The antenna, exhibited by 
Kennedy Corp., was a parabola 28 feet 
across. It looked substantial enough for 
any permanent job, but two rubber - 
tired wheels were visible part way up 
the tower, and the whole job could be 
demounted and towed by a pickup truck. 
Probably it is the biggest piece of port- 
able electronic equipment that is in 
existence. END 
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what's 
new 

GLASS TRANSISTOR HOUSING 
developed by G -E is the first in glass to 
meet the JETEC -recommended standard 
for low -power transistors. Eventually, 
mass- produced glass transistors may be 
much cheaper than those with metal 
cases. 
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SATELLITE TRANSMITTER with 500 -mw output is small- 
er than a pack of cigarettes. It weighs less than 3 ounces and takes 
up less than 6 cubic inches of space. Operating at 108 mc, the 
crystal -controlled transmitter uses three transistors. The unit, 
which operates 1'A to 4 times as long as existing transmitters, was 
constructed by engineers of the DuKane Corp., St. Charles, Ill., 
under contract to the Naval Research Laboratories. 

ULTRASONICS 
CLEANS DISHES in this 
dishwasher. The noiseless 
machine thoroughly cleans 
dishes, pots and pans in 
seconds with sound waves 
pitched too high for the hu- 
man ear to detect. The pro- 
totype model shown in the 
photo was manufactured by 
Acoustica Associates, Inc., 
Culver City, Calif., and may 
he commercially available 
before the end of the year. 

GERMANIUM RESISTANCE THER- 
MOMETER for measuring temperatures near 
absolute zero is dwarfed by a common pin. The 
heart of the unit is a tiny bridge of arsenic -doped 
germanium. The doped germanium presents a 
variable resistance to currents flowing through it. 
Temperature is measured by determining the po- 
tential drop when a small known current (ap- 
proximately 10 µa) is passed through the bridge. 
Developed at Bell Telephone Labs, the unit may 
be useful for accurately measuring temperatures in 
outer space, when mounted in a suitable carrier. 

FIVE -STAGE MODULAR RADIO RECEIVER little bigger than an ordi- 
nary paper clip illustrates a new miniaturization technique. Using micro -modules (see 
photo insert), employing transistors and greatly reduced wiring, a typical missile 
guidance unit's size and weight could be reduced 90% or more. Developed by RCA, 
now under 2 -year contract to the Army Signal Corps, the final aim of the project is to 
bring micro -module construction to the point where the weight of a 30 -pound airborne 
radio system could be reduced to about 4 pounds. 
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TRANSISTORS 

In 

The 

TV SET 

By LOUIS E. GARNER, JR. 

.k ST month we examined the early 
stages of the transistor TV re- 
ceiver. We discussed the front 
end, video if strip, video detector 

and video amplifiers. Now we will con- 
tinue our first detailed look at an all - 
transistor TV set. 

Audio if amplifier 
A transistor TV receiver's audio if 

strip will probably consist of one or two 
stages, with the final stage driving 
a standard FM detector circuit modified 
to use semiconductor diodes in place 
of vacuum tubes. A deluxe receiver 
might use a three- or four -stage audio 
if amplifier, with the last stage or two 
serving as limiters, followed by a con- 
ventional discriminator type FM de- 
tector. 

A two -stage 4.5 -mc audio if amplifier 
and ratio detector circuit is shown in 
Fig. 5. Transistors V10 and Vil serve 
as common -emitter amplifiers. Rf tran- 
sistors would be used in these stages, 
with suitable units including surface - 
barrier rf triodes, tetrodes and drift 
types. We have assumed the use of 
p -n -p rf transistors here. 

The 4.5 -mc signal obtained from the 
video amplifier is link -coupled to if 
transformer T10. A tap is provided on 
This unit's secondary winding to insure 
a good impedance match to V10's input 
circuit. Base bias current for the first 
stage is supplied by voltage divider 
R39 -R40, by passed by C31. Emitter 
resistor R41, bypassed by C32, estab- 
lishes a small reverse bias for stage 
stabilization. R42 and C33 form a de- 
coupling filter in V10's collector circuit. 

Transformer T11 has a tuned prima- 
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ry winding and an untuned stepdown 
secondary. The primary- secondary 
turns ratio is chosen to provide a good 
impedance match to V11's base input 
circuit. A tap is provided on the trans- 
former's primary to provide an opti- 
mum compromise between circuit Q and 
stage gain. 

VI l's base bias is furnished by volt- 
age divider R43 -R44, bypassed by C34. 
Unbypassed emitter resistor R45 in- 
troduces a small amount of degenera- 
tion to improve circuit stabilization. 
R46 and C35 form a decoupling filter. 

The amplified audio if signal de- 
veloped across transformer T12's 
primary is coupled to its center- tapped 
secondary and to coil L13. From here, 
the signal is applied to an FM detector 
which abstracts the audio modulation 
from the FM if carrier. The FM de- 
tector used in Fig. 5 is a modified ratio 
detector, with the customary vacuum- 

2ND AUDIO IFT 
no 

FROM 
4.5 M C 
TRAP 

L 

TELEVISION 

Part II -We 
complete our survey 
of the transistor TV 
receiver with a trip 
through the audio 
if, audio amplifier, 
audio output, sync 
separator, high 
voltage, and 
horizontal and 
vertical sweep 
circuits 

tube diodes replaced by semiconductor 
diodes Dl and D2, shunted by resistors 
R47 and R48. C36 serves as the if by- 
pass and C37 as the dc stabilizing 
capacitor. The audio output signal is 
obtained through filter R49 -C39. 

Audio amplifier 
The audio signal obtained from the 

ratio detector is next fed to audio 
amplifier and output stages very similar 
to those used in present -day tran- 
sistor radios. Standard audio tran- 
sistors would be used in these circuits. 
However, chances are that the output 
stage will supply more power than a 
portable radio. To conserve operating 
power, the output stage may be oper- 
ated as a class -AB or class -B push -pull 
amplifier, with medium -power transis- 
tors in portable sets and large multi - 
watt transistors in receivers intended 

(Continued on page 76) 

!ST 3RD AUDIO IFT 4TH AUDIO IFT 
AUDIOF - -T 2ND r 

T 2 

IF I I AUDIO I 

AMPL I I IF AMPL I 

VIO I VII 

+ - 
Fig. 5 -The audio if strip. Two if amplifiers, and two diodes for FM detection 

are used. 

R49 TO AUDIO AMP_ 
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EAT KITS® 
gave me my start and I'm still sold!" 

"... they are my lowest cost way to real quality and dependability in electronic 
equipment of any kind . . . 

... The clean, modern styling of HEATHKITS make me proud to own them. They make 
a handsome and useful addition to my workshop. 

... Rigid quality standards of components used in HEATHKITS assure me of 
performance equal to or surpassing instruments costing many times more. 

... after assembling a HEATHKIT myself, I know what "makes it tick "... I know that 
the thoughtful circuitry design and name -brand components used throughout guarantee 

me years of trouble -free service. 

... HEATHKITS cost me half as much as ordinary equipment ... and I get so much 
more. In assembling my own instruments I am sure of the quality that goes into them. 

Plus the complete assembly and operating instructions as well as detailed schematics 
that are at my fingertips for future reference." 

HEATH COMPANY Benton Harbor 20, Michigan 

1[ a subsidiary of Daystrom, !n 
I 

NEW: Stereophonic Sound for 
your home with the new 
HEATHKIT STEREO CENTER. This, 
and other exciting new high 
fidelity developments are now 
available from the worlc's 
largest maker of "do -it- yourself" 
electronic kits. 

NEW: For the Ham Rodio fans - 
an all new Ham Transmitter 
and companion Receiver - 
feoturing all the latest 
developments in Ham 
communication -including single - 
sideband operation. 
NEW: A competely up -to -date 
Oscilloscope answering the long 
fell needs of electronic 
engineers and servicemen 
everywhere. 

NEW: A host of newly cevelaped 
marine instruments for the 
safety and convenience of 
the boat owner. 

The HEATH TIME PAYMENT PLAN 
allows you to outfit your whole 

workshop at one time with 
needed test instruments while you 
pay in easy monthly installments. 
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HEATHIKIT 

PORTABLE TUBE CHECKER KIT 

Model TC -2P 
(Shpg. Wt. 15 lbs.) 

$3450 

TV PICTURE TUBE TEST ADAPTER' BINDING POST KIT 
FOR TC -2 AND TC -2P 

Model 355 
(Shpg. Wt. 1 Ib.) 

$450 

Model 362 
(Shpg. Wt. 1 Ib.) 

$400 

BATTERY TESTER KIT 

Model BT -1 

(Shpg. Wt. 2 lbs.) 

$850 

ELECIRONIC IGNITION 
ANALYZER KIT 

MODEL IA -1 

(Shpg. Wt. 20 lbs.) 

$5995 

SCOPE PROBES 
Scope Demodulator Probe Kit 

Model 337 -C 

(Shpg. Wt. 1 Ib.) 

$350 

Low Capacity Probe Kit 
Model 342 

(Shpg. Wt. 1 lb.) 

.416IFIT) $350 

VTVM PROBES 

30,000 Volt DC HV 
Probe Kit No. 336 
Shpg. Wt. 2 lbs. $4.50 

Etched Circuit RF 

Probe Kit No. 309 -C 
Shpg. Wt. 1 lb. $3.50 

Peak -to -peak Voltage 
Probe Kit No. 338 -C 
Shpg. Wt. 2 lbs. $5.50 

ENLARGEIR TIMER KIT 

Model ET -1 $wí50 
(Shpg. Wt. 3 lbs.) 

IMP®ANCE BRIDGE KIT 

Model IB -2A 
(Shpg. Wt. 12 lbs.) 

$5950 

"LOW RIPPLE" BATTERY 
ELIMINATOR KIT 

Model BE -S $3995 (Shpg. Wt. 21 lbs.) 

ELECTRONIC ANALOG 
COMPUTER KIT 
Full Computer Group C 

$ 94500 *Offing- 

Write for free folder. 

gnee 
CataPog 

53,81.41.7.78178. 

1111113EX=. 
Send for this 
i n f o r im a- I-i,_ - -- - 

-V live booklet 
describing these and mary other 
do- it- yourself kits. 

ORDER DIRECT BY MAIL ... from the 
WORLD'S LARGEST MANUFACTURER 

OF ELECTRONIC INSTRUMENTS IN KIT FORM 

Save l or more over equivalent ready -made products by 
buying direct and assembling them yourself. You gain price- 
less knowledge through complete and informative construc- 
t -on manuals. 

HEATH COMPANY A Subsidiary Inc. GENTON HARBOR 20, MICH. 

ORDER 
BLANK 
NOTE: All prices and speci- 
ficat.ons 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 
he collected by the express agency 
at time of delivery. 

On Parcel Post Orders include post- 
age for weight shown. All prices 
are NET F.O.B. Benton Harbor, 
Michigan, and apply to Continental 
U.S..snd Possessions only. 

Name SHIP VIA 
Post 

Way 

Parcel 

Address Expcess 

Freight 
City & Zone - State 

(PLEASE PRINT) Best 

QUANTITY ITEM MODEL NO. PRICE 

SEND FREE Heathkit Catalog. 

POSTAGE 

TOT/V._ 
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TELEVISION 

FROM 

FM DET 

FROM 

AF TRANS 
T13 AUDIO AMPL AUDIO AMPL AUDIO OUTPUT 

VOL VI2 VI3 DRIVER TRANS 
ONT C C42 OUTPUT TRANS 

+ 
Fig. 6- Circuit of the audio amplifier and output stages. 

R63 

SYNC SEP 
V17 

C44 
R72 

R71 

SYNC O HORIZ OSC 

SYNC TO VERT OSC 

C47 

Fig. 7 -The sync separator uses two p -n -p transistors and a crystal diode to do 
its job. 

(Continued from page. 59) 
for home use (such as large consoles). 

The circuit of a typical audio ampli- 
fier section is given in Fig. 6. This 
amplifier consists of two common - 
emitter "gain" stages driving a com- 
mon- emitter push -pull output amplifier 
which, in turn, drives a PM speaker. 
All transistors are p -n -p units. 

In operation, the audio signal ob- 
tained from the ratio detector is 
coupled through impedance- matching 
transformer T13 to V12's input cir- 
cuit. Potentiometer R52, across T13's 
secondary winding, serves as a volume 
control. Base bias for the first stage is 
supplied by voltage divider R50 -R51, 
bypassed by C40. Emitter resistor R53, 
bypassed by C41, insures stable oper- 
ation. R54 is V12's collector load. 

The amplified audio signal appearing 
across R54 is coupled through capaci- 
tor C42 to V13's base. This stage's base 
bias current is supplied by voltage 
divider R55 R56, bypassed by C43. An 
unbypassed emitter resistor, R57, is 
provided to do a threefold job -it 
stabilizes stage operation, reduces dis- 
tortion by introducing a small amount 
of degeneration and increases V13's 
input impedance. Driver transformer 
T14 matches V13 to the push -pull out- 
put stage. A stepdown turns ratio is 
used here. 

Transistors V14 and V15, together, 
form the power output stage. Base 
bias current for these transistors is 
furnished by voltage divider R58 R59. 
Small unbypassed emitter resistors 
R60 and R61 minimize the effects of 
differences between V14 and V15 and 
thus insure balanced operation. Finally, 
the amplified output signal is coupled 
through output transformer T15 to 
the loudspeaker's voice coil. 

Sync separator 
Many types of transistor pulse -shap- 

ing, clipping and amplifying circuits 

76 

have been developed for use in military 
equipment and in electronic computers. 
Thus, the problem of sync -pulse separ- 
ation is a relatively minor one. Chances 
are that a commercially manufactured 
TV receiver will employ a one- or two - 
stage sync separator, using high -speed 
switching or rf transistors in these 
stages. The schematic of a typical sync 
separator is given in Fig. 7. This circuit 
includes an impedance- matching com- 
mon- collector amplifier (V16) and com- 
mon- emitter sync separator (V17). 
Both stages use p- n -p's. 

In operation, the video signal ob- 
tained from the video amplifier is cou- 
pled through dc blocking capacitor 
C27 to V16's base circuit (waveform is 
shown in Fig. 8). Base bias current for 
this stage is provided by voltage di- 
vider R62 R63, with resistor R64 acting 
as the emitter load. The use here of a 
common- collector amplifier minimizes 
loading on the video amplifier. As the 

Courtesy of Motorola, Inc. 
Fig. 8- Waveforms at V16's base; (top) 
60 -cycle sweep; (bottom) 15,750 -cycle 

sweep. 

reader may recall, a common -collector 
circuit, in contrast to the more popular 
common -emitter configuration, has a 
high input impedance. The signal ap- 
pearing across R64 (see Fig. 9) is 
coupled through dc blocking capacitor 
C44 to V17's base input circuit. 

V17 is biased so that it is driven to 
collector- current saturation by the 
peaks of the applied video signal. This 
establishes the amplitude of the peak 
pulses developed across collector load 
resistor R71 at a relatively fixed value 
and, to some extent, clips off noise peaks 
of greater amplitude than the sync 
pulses. This saturating action is 
achieved, even with comparatively weak 
input signals, by using a combination 
bias voltage which includes fixed and 
variable components. A fixed bias is 
applied by voltage divider R65 R66, 
and a variable bias is developed in the 
emitter circuit, appearing across R67. 
The latter bias, in turn, depends on 
collector current and the ratio of 
bleeder resistor R68 and emitter re- 
sistor R67, R69, R70, C46 and D3 im- 
prove the circuit's immunity to noise 
signals while, at the same time, pro- 
viding optimum separation of vertical 
sync pulses. 

To see how this noise -immunity cir- 
cuit works, let us first consider the 
circuit's operation when handling nor- 
mal (noise -free) sync pulses. Under 
these conditions, emitter current biases 
diode D3 in its low- resistance (or con- 
ducting) direction, permitting R69, 
R70 and C46 to become part of the 
emitter -to- ground circuit. In effect, 
C46, a fairly large capacitor, is shunted 
across C45, and the emitter bias cir- 
cuit has a fairly long time constant. 
This permits optimum separation of the 
broad, low- frequency vertical sync 
pulses. 

If a high- amplitude noise signal is 
applied to the stage, D3 is still biased 
in its forward (conducting) direction 
and the action is as before. However, 
under these conditions, C46 can charge 
to a peak voltage higher than that to 

Courtesy of Motorola, Inc. 
Fig. 9 -In some transistor receivers, this 
waveform will be present at V16's base; 
(top) 60 -cycle sweep; (bottom) 15,750 - 

cycle sweep. 
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BUILD 

YOUR 

OWN 16L 

ACOUSTICAL 

ENCLOSURE 

FROM 

DETAILED 

PRODUCTION D130 _- !75 DLI:' 

get the greatest thrill 

k 

ti 

USE HIS FORM TO ORDER YOUR PLANS 

Now you can build this most popular JB- en- 
closure from detailed production prints which 
include a complete lust of materials, all d men - 
sions and instructions lo- assembly. 

JUNE, 1958 

high fidelity can give you ... 
full rang ?, rich, clean sounc fcn precision 

JBL Signature loudspeakers mounted in an acoustical 
enclosure you make with your own hands. Reward your painstaking crafts-nanship 
with speakers designed for the perfectionist. JBL Signature un ts, such as the Model 
D130, are acknowledged by foremost authorities to be the finest made. The D130 is 

tie only 15" extended range speaker made with a 4" voice coil. It is unsurpassed in 
efficiency and transient -handling ability. The JBL Model 175DLH gives you smooth, 
crisp reproduction of frequencies above 1200 cps. The 175DLH is equipped with an 
acoustical lens, an exclusive JBL development, for even distribution of highs over 
a 90° solid angle. Any speaker, if it is to give you accurate bass reproduction, must 
be mounted in a properly engineered acoustical enclosure. 

BUILD A JBL BACK LOADED FOLDED HORN 
Designed specifically for the JBL D130, the JBL back- loaded folded hcrn is probably 
the mcst widely -used enclosure of its type ever manufactured. The cabinet is rela- 
tively small -less than 40" in its greatest dimension -and yet, ingeniously folded 
within, is an exponentially tapered horn path with an effective length of six feet. The 
torn adds an octave of accurate, clean, deep down bass. There are two versions of 
:he horn: Model C34 stands vertically and may be placed in a corner, although corner 
olacen -ent is not required. Model C40; the Harkness, is a low -boy folded horn that is 
ndependent of wall or corner for proper functioning. Prints are designed for direct, 
simple, clear instruction, and time -saving construction. Cost is three dollars- per set. 

L 

JAMES B. LANSING SOUND, INC. 
3249 Casitas Avenue, Los Angeles 39, California 
Gentlemen: 
Enclosed find $ for 

Model C34 Production Prints @ $3.00 per set. 

Model C40 Production Prints @ $3.00 per set. 

Please print clearly or type your name and complete address: 
Name 

Address 

7 
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3 Million 
Transistor 
Portables 

Mean Big Battery Business 
and Bigger Dealer Profits 

That's a lot of transistor portables that 
are going to be needing batteries this 
year ... nearly three times as many as a 
year ago, and the figure is still growing. 

For this skyrocketing new market, 
Mallory offers a complete line of tran- 
sistor and portable radio batteries. 
Mercury batteries, pioneered by 
Mallory, last longer, give steadier 
volume than ordinary batteries. Mallory 
Zinc -Carbon batteries are dependable 
and economical -meet all the require- 
ments of today's modern portable 
radio sets, and flashlights as well. 

Mallory Battery Company 
A Division of 

In Canada,; 
Battery Company of 
Canada Limited, 
Toronto 4, Ontario 

kLLO R_ 

ALLORV 8 CO.Inc. 

Capacitors Vibrators Resistors Controls Switches Fitt 

' Rectifiers Power Supplies Mercury and Zinc -Carbon Batteries 

TELEVISION 

Courtesy of Motorola, Inc. 
Fig. 10- Waveforms at V17's output; 
(top) at the collector, 15,750 -cycle 
sweep; (bottom) at the emitter, 15,750 - 

cycle sweep. 

which it is charged by the average 
sync pulses. When this occurs, the 
voltage across C46 is such as to place 
a reverse bias on D3, and C46 is 
effectively removed from the emitter -to- 
ground circuit. Thus, the time constant 
of the emitter biasing circuit changes 
from a large to a relatively small value 
(C45 is much smaller than C46). This 
lets the sync separator recover from 
noise pulses more quickly and allows a 
normal separation of horizontal sync 
pulses. 

The stage continues to operate with 
a short time constant in its emitter 
biasing circuit until C46 discharges 
through R70. Then normal operation is 
resumed. This C46 R70 time constant 
is long enough to insure good noise 
immunity, but not so long as to inter- 
fere with the circuit's recovery in time 
to separate the next vertical sync im- 
pulse. 

The sync pulses separated by V17 
and appearing across R71 (see Fig. 
10) are fed to the horizontal and verti- 
cal sweep oscillator circuits. R72 and 
C47 form an integrating network for 
the vertical sync pulses. 

Sweep and high -voltage circuits 
As in vacuum -tube TV receivers, the 

sweep oscillators may employ any of a 
variety of basic circuits-multivibra- 
tors, blocking oscillators, various types 
of relaxation oscillators and so on. In 
addition to the basic oscillator types 
available to vacuum -tube circuit de- 
signers, many specialized semiconduc- 
tor oscillators suitable for use in sweep 
oscillator circuitry employ special - 
purpose devices such as G -E's Unijunc- 
tion transistor, IBM's "thyratron" 
transistor and Shockley's bi- stable diode. 

Transistor deflection circuits are, in 
a way, easier to design than vacuum - 
tube sweeps. For one thing, CRT de- 
flection yokes are, in general, low -im- 
pedance devices. Vacuum tubes are 
high- impedance devices. Thus, consider- 
able effort must be expended simply to 
match the output of a high- impedance 
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TELEVISION 

tube to a low- impedance yoke winding. 
This problem is exemplified by the 

circuitry used in the horizontal output 
stages of most commercially available 
TV receivers. This stage alone gen- 
erally requires a medium -power vacuum 
tube and may consume as much as 40 
watts (three times as much as a com- 
plete transistor TV receiver may need). 
Theoretically, however, almost zero 
power is required to deflect a CRT's 
electron beam. The high power required 
of a typical horizontal output stage 
is used almost entirely to make up for 
circuit losses. 

While we can expect much better 
efficiency from transistor deflection 
amplifiers, typical deflection circuits 
will probably use one or more power 
transistors. Such transistors are needed 
to supply the high peak deflection 
currents required, but probably will 
not be used at their maximum power 
ratings. In many cases, the deflection 
yoke windings may be direct- coupled 
to their respective sweep output stages; 
the output impedance of a power tran- 
sistor and the input impedance of a 
yoke are on the same order of magni- 
tude. 

The high do voltage needed for the 
CRT's anode may be obtained in much 
the sane way as in vacuum -tube TV 
sets. That is, autotransformer action 
might be used to step up the pulse de- 
veloped during the horizontal deflection 
circuit's retrace (or "flyback "), with 
this new pulse rectified by appropriate 
semiconductor rectifiers. Voltage -dou- 
bler or -tripler circuits may be used if 
necessary. 

High voltage also can be obtained 
by using transistor rf or pulse type 
power supplies. In such circuits, one or 
more additional power transistors 

FROM C48 

SYNC 

HORIZ HOLD 

++ 

R75 

82 
BI 

C50 

HORIZ 
SWEEP 
AMPL 
VI9 

would be employed in the receiver's 
circuit, together with a suitable oscil- 
lator transformer, and rectifier and 
filter components. 

A typical horizontal deflection and 
high- voltage circuit is shown in sche- 
matic form in Fig. 11. This circuit 
includes a relaxation oscillator (V18), 
a common- emitter sweep amplifier 
(V19) and a voltage -doubler high - 
voltage rectifier (D5 and D6). 

In operation, a Unijunction tran- 
sistor, V18, is used as the oscillator. 
The circuit's basic repetition rate 
(frequency) is determined by the R -C 
time constant of R74, R73 and charge - 
discharge capacitor C49. Of these com- 
ponents, R74 is variable and acts as the 
horizontal hold control. The sync 
pulses from the sync separator are 
applied to V18's emitter circuit through 
do blocking capacitor C48. 

The negative -going pulses developed 
across load resistor R75 connected to 
V18's B2 electrode, are fed through 
coupling capacitor C50 to V 19's base 
circuit. This p -n -p transistor is biased 
almost to cutoff by the small direct 
current delivered by voltage divider 
R77 -R76 and acts as a switch, conduct- 
ing heavily when pulses are applied to 
its base but remaining "off" at other 
times. 

With a strong negative pulse applied 
to V19's base, this transistor conducts, 
charging C51 through the horizontal de- 
flection yoke and starting the horizon- 
tal trace. At the same time, C52 is 
charged through T16. storing energy 
in both the transformer's winding and 
the capacitor. During this time. D4 is 
biased in its high- resistance (noncon- 
ducting) direction. 

Once the initial pulse has passed, 
C52 can discharge through D4 and the 

HORIZ OUTPUT TRANS 

C53 

D4 

v16 
C49 

HORIZ YOKE 

D6 

TI6 

C54 
HV DOUBLER SECT 

HV 

+ 
C52 

Fig. 11- Horizontal ost illator, horizontal out nit and higl -voltage stages. A doubler 
rectifier and autotransformer arc the major components in the high -voltage supply. 

F OM 
SYNC SEP 

VERT OSC TRANS BIAS CONT 

R 85 

R86 
V22 

VERT OUTPUT 

R90 

AMPLITUDE 

Fig. 12 -The vertical sweep stages. 

JUNE, 1958 

+ 

HOW TO BUILD A 

Transistorized 

40watt supply 

Easy to build, this modern power 
supply is as big in performance as it is 
little in size. Two CBS 2N256 power 
transistors, operating from a 12 -volt 
battery, deliver 450 and 250 volts 
simultaneously. Combined output is 40 
watts continuous service. 

Features: compact and light ... 85% 
efficient ... instant -starting ... cool - 
running . .. . long -lived. No moving 
parts ... vibrationless, noiseless and 
troublefree. You'll find this supply 
ideal for mobile or portable transmit- 
ter and /or receiver, sound system, etc. 

Free Bulletin E -279 gives complete 
how -to- build -it details. Get ft today with 
your 2N256 transistors from ?+our CBS 
Tube distributor. 

2N256...$1.50 

2N255... $1.35 

CBS -HYTRON 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc. 
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Model TD -55 - TUBE TESTER ... Total 
Price $26.95 - Terms: $6.95 after 10 day 
trial, then $5.00 per month for 4 months. 

Model TW -11 - TUBE TESTER Total 
Price $47.50 - Terms: $11.5) after 10 
day trial, then $6.0C per rnotth for 6 
months. 

Model TV -12 - TRANSCONDUCTANCE 
TUBE TESTER ... Total F rice .$72.50 - 
Terms: $22.50 after 10 day trial, then 
$10.00 per month for 5 months. 

Model 770 -A - VOLT -OIlM-MILLIAM- 
METER ... Total Price $15.85 - Terms: 
$3.85 after 10 day trial, then $4.00 per 
month for 3 months. 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER 

NO C. O. D. 
EMI -- MIN EMI - - - - MINI =IN 

Superior's 

MISSION eTYPE 

TuBE TESTER 
The Experimenter or Parf -time Serviceman, who has delayed purchasing a higher priced 

l¡ Tube Tester. 

1 

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 Nova! and Sub -Minar types. 

The Model TD -55 provides a supersensitive method 
of checking for shorts and leakages up to 5 Meg - 
ohms between any and all of the terminals. 
Elemental switches are numbered in strict ac- 
cordance with R.M.A. Specifications. 
The 4 position fast- action snap switches are all 
numbered in exact accordance with the standard 
R.M.A. 

element terminating 
system. pin if 

$2695 the element terminating in pin No. wl 
7 of a tube is under test, button 
No. 7 is used for that test. NET 
Complete with carrying case 

FOR 

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 obsolescence to an absolute minimum. 
Checks for shorts and leakages between all 
elements 

Superior's STANDARD PROFESSIONAL 
New Model 

TW -11 TUBE TESTER 
Tests ail tubes, including 4, 5, 6, 7, Octal Lockin, 

Hearing Aid, Thyratron, Miniatures, Sub- miniatures, 
Novais, Sub -miners, Proximity Fuse Types, etc. 

Uses the new self -cleaning Lever Action Switches 
for individual element testing. All elements are 
numbered according to pin -number in the RMA 
base numbering system. 

Model TW -II does not use combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket. 

Free- moving built -in roll chart provides complete 
data for all tubes. Printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plug- 
ging in either phones or external amplifier detects 
microphonic tubes or noise due to faulty elements 
and loose internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW -CURRENT TUBES 
Previously, on emission -type tube testers, it has 
been standard practice to use one scale for all 
tubes. As a result, the calibration for low- current 
types has been restricted to a 
small portion of the scale. The 
extra scale used here greatly sim- 
plifies testing of low- current types. NET 
Housed in hand -rubbed oak cabinet 

50 

Superior's 
New Model 

TV -12 

TRANS-CONDUCTANCE 
TABE TESTER 

* 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 compen- 
sate 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. 

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 l transistors in that 

$7250 approved manner, and quality is 
read directly on a special "tran- 
sistor only meter scale. NET 
Housed in hand -rubbed oak cabinet 

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. 

Housed in round -cornered, molded case. Beautiful 
black etched panel. 
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 -I.5 
Amps. 3 DECIBEL RANGES: 
-6 db to +18 db, +14 db to +38 
db, +34 db to +58 db. 
Complete with fesf leads 

$1585 NEI 

USE APPROVAL FORM ON NEXT PAGE 
We invite you to try before you buy any of the NO INTEREST OR FINANCE 
models described on this and the following 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 payment and agree to pay 
the balance due at the monthly indicated rate. 

CHARGES ADDED! 
If not completely satisfied, you are privileged to 
return the Tester to us, cancelling any further 
obligation. 
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TRY FOR 10 D AYS 
before you buy! 

then if satisfactory pay in easy, interest free, 
monthly payments. See coupon below. a - - um. N m - - -- m 

MPdeer: 

sNew VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL -VIEW METER 

Compare it to any peak -to -peak V. T. V. M. made by any other manufacturer at any price! 
y Model 77 completely wired and calibrated with we Model 77 uses a selenium -rectified power sup - 

(inrlading probe, test leads and ply resulting in less heat and thus reducing 
purhible currying case) sells for only $42.50. possibility of damage or value changes of deli- 

cate components. y Model 77 employs a sensitive six inch meter. 
Extra large meter scale enables us to print all 
calibrations in large easy -to -read type. 

y Model 77 uses new improved SICO printed 
Circuitry. 

y Model 77 employs a 12AUT as D.C. amplifier 
and two 9006's as peak -to -peak voltage recti- 
fiers to assure maximum stability. 

AS A DC VOLTMETER: The Model 77 is indis- 
pensable in Hi -Fi Amplifier servicing and a must 
for Black and White and color TV Receiver servic- 
ing where circuit, loading cannot be tolerated. 
AS AN AC VOLTMETER: Measures RMS values if 
sine wave, and peak -to -peak value if complex wave. 
Pedestal voltages that determine the "black" level 
in TV receivers are easily read. 
AS AN ELECTRONIC OHMMETER: Because of its 
wide range of measurement leaky capacitors show 
tip glaringly. Because of its sensitivity and low 
loading, intermittents are easily found, isolated 
and repaired. 

y Model 77 meter is virtually burn -out proof. 
The sensitive 400 microampere meter is isolated 
from the measuring circuit by a balanced push - 
pull amplifier. 

y Model 77 uses selected l': zero temperature 
Coefficient resistors as multipliers. This assures 
unchanging accurate readings on all ranges. 

SPECIFICATIONS 
DC VOLTS -0 to 3/15/75/150/300/750;1,500 

volts at 11 megohms input resistance. AC 
VOLTS (RMS) -0 to 3!15/75/150/300 /750/ 
1,500 volts. AC VOLTS (Peak to Peak) -0 to 
8/40/200/400/800/2.000 volts. ELECTRONIC 
OHMMETER -0 to 1,000 ohms10,000 ohms/ 
100,000 ohms /1 megohm 10 megohms /100 
megohms /1,000 megohms. DECIBELS -10 
db to -I- 18 db, .-4- 10 db to -4- 38 db. -- 30 db to 
4. 58 db. All based on 0 db - .006 watts It nine) 
into a 500 ohm line (1.73v). ZERO CENTER 
METER - For discriminator alignment with full 
'scale range of 0 to 1.5/7.5/37.5/75 /150/375/750 
volts at 11 megohms input resistance. 

Model 77 contes complete with operating instructions, probe and test leads. Use it on $425 the bench - use it on calls. A streamlined carrying case. included at no extra charge, 
accommodates the tester, instruction book, probe and leads. Operates on 110 -120 volt 
60 cycle. Only NET 

SuperMoiordel 

7's 

New 
6 ALL PURPOSE BRIDGE 

' A` CONDENSER BRIDGE IT,,,` RESISTANCE BRIDGE ' V SIGNAL TRACER ' :,` TV ANTENNA TESTER 
Specifications 

CAPACITY BRIDGE SECTION with the Model 76, you can make stage gain meas- 
4 Ranges: .00001 Microfarad to .005 Microfarad; .001 urements, locate signal loss in R.F. and Audio stages, 
Microfarad to .5 Microfarad; .1 Microfarad to 50 localize faulty stages, locate distortion and hum, etc. 
Microfarads; 20 Microfarads to 1000 Microfarads. TV ANTENNA TESTER SECTION 
Will also measure the power factor of all condensers Loss of sync., snow and instability are only a few of 
from .1 to 1000 Microfarads. the faults which may be due to a break in the an- 

RESISTANCE BRIDGE SECTION tenna, so why not check the TV antenna first? Locates 

2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to a break in any TV antenna and 

$26 95 5 megohms. measures the location of the break ,9 
in feet from the set terminals. 

SIGNAL TRACER SECTION Complete with R.F. and A.F. probes NET Wi.h the use of the R.F. and A.F. Probes included and test leads ...... -ra ra -ra -...... ra r. ra ra ra m ra ra - - - -. 
Superior's New GENOMETER Model TV -50 

7 Signal Generators in One! 
R.F. Signal Generator for A.M. Audio Frequency Generator Color Dot Pattern Generator 
R.F. Signal Generator for F.M. Bar Generator Marker Generator 

Cross Hatch Generator 
R.F. SIGNAL GENERATOR: 100 Kilocycles to 60 Mega- DOT PATTERN GENERATOR (FOR COLOR TV): The 
cycles on fundamentals and from 60 Megacycles to Dot Pattern projected on any color TV Receiver tube 
160 Megacycles an powerful harmonics by the Model TV -50 will enable you to adjust for 
VARIABLE AUDIO FREQUENCY GENERATOR: Pro- proper color convergence. 
vides a variable 300 cycle to 20,000 cycle peaked MARKER GENERATOR: The following markers are 
wave audio signal. provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc , 1000 
BAR GENERATOR: or 

to 
ver cal 

bars. 
of 4 to 16 hori Kc., K7, .5 

Mc., 
Kc., 

$,4150 zonfal bars or 7 to 20 vertical bars. 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 
CROSS HATCH GENERATOR: The pattern consists of 10.7 Mc., (3579 Kc. is the color 
non -shifting horizontal and vertical lines interlaced burst frequency.) NET 
to provide a stable cross -hatch effect. Complete with shielded leads . . . 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-475,3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked on approval. If completely 
satisfied I will pay on the terms specified with no interest 
or finance charges added. Otherwise, I will return after a 
10 day trial positively cancelling all further obligation. 

Name 

Address 

City Zone.... State _ . 
All prices net, F.O.B., N.Y.C. 

Model TD -55 . Total Price $26.95 
$6.55 within 10 days. Balance $5.00 
monthly for 4 months. 
Model TW -I1 Total Price 547.50 
$11.50 within 10 days. Balance 56.00 
monthly for 6 months. 
Model TV -12.. Total Price 572.50 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 

0 Model 770 -A Total Price $15.85 
53.85 within 10 days. Balance $4.00 
monthly for 3 months. 
Model 77 Total Price $42.50 
512.50 within 10 days. Balance 56.00 
monthly for 5 months. 
Model 76 Total Price 526.95 
56.95 within 10 days. Balance $5.00 monthly for 4 months. 
Model TV- 50.... Total Price $47.50 
$11.50 within 10 days. Balance 56.00 mcnthly for 6 months. 

JUNE, 1958 

1 

Model 77 - VACUUM TUBE VOLTMETER 
. Total Price $42.50 - Terms: $12.50 

after 10 day trial, them $6.00 per month 
for 5 months. 

Model 76 - AL). PURPOSE BRIDGE . . 

Total Price $26.95 - Terms: $6.95 after 
10 day trial, then $5.00 per month for 4 
months. 

Model TV -50 - GENOMETER . Total 
Price $47.50 -Terms: $11.50 after 10 
day trial, then $6,00 per month for 6 
months. 
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win a 

dream 

trip 

for 

to 
the 

BRUSSELS 
WORLD'S FAIR! 

RK22 

win other exciting prizes... 
in the big, new Rek -O -Kut contest! 

Rek -O -Kut's exciting, new contest is a 

music -lover's delight! You can win a 

trip for two to the Brussels World's Fair 

via Sabena Belgian World Airlines... 
magnificent Rondine turntables ... and 

turntable arms... just by listening to 

a Rek -O -Kut demonstration. Simply 

stop in at your high fidelity dealer, ask 

him to demonstrate high fidelity repro- 

duction on a Rondine turntable, and 

fill out an entry blank. There are no 

puzzles to solve -no jingles to write - 
no coupons to clip- nothing to buy! 

You'll be eligible for one of the big con- 

test prizes... and you'll have enjoyed 

music reproduction at its finest - on 

a Rondine! Prices from $59.95. 

Selected for display at the American 
Pavilion, Brussels World's Fair! 

For the high fidelity dealer nearest you, write: 

REK -O -KUT COMPANY. INC. 
38 -19 108th Street, Corona 68, New York 
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horizontal yoke, continuing the hor- 
izontal trace. The transistor (V19) is 
not conducting at this time and, for 
practical purpose's, is no longer part 
of the circuit. Finally, as C52 is dis- 
charged, the energy stored in T16 is 
suddenly released as the magnetic field 
built up during the initial current 
surge collapses. This strong pulse, ap- 
plied to the deflection yoke, develops 
the necessary retrace signal. The cir- 
cuit then receives another pulse from 
V18 and the action is repeated. 

The retrace pulse developed by T16 
is stepped up by autotransformer 
action and fed through C53 to a volt- 
age- doubling rectifier circuit consist- 
ing of high -voltage semiconductor 
diodes D5 and D6 and filter capacitor 
C54. The high dc voltage developed 
across C54 is, in turn, applied to the 
CRT. 

The circuit for a vertical sweep cir- 
cuit is given in Fig. 12. This section 
consists of a blocking oscillator (V20), 
a driver amplifier (V21) and a vertical 
output stage (V22). All three use 
p -n -p transistors in the common -emitter 
configuration. 

In operation, T17 is the blocking 
oscillator transformer. Two windings 
provide feedback between collector and 
base circuits to start oscillation, while 
a third winding is used to inject the 
sync -pulse signal obtained from the 
sync separator. The vertical sync pulse 
is applied to the third winding through 
dc blocking capacitor C55. 

The blocking oscillator's basic re- 
petition rate is determined by its base 
bias current and by the R -C time con- 
stant in its base circuit. The circuit's 
time constant is determined by the set- 
ting of R79, by R80 and by C56. R79's 
setting also determines base bias and 
hence this potentiometer becomes the 
vertical hold control. 

Diode D7, across T17's primary, 
bypasses the unwanted half cycle of the 
blocking oscillator's pulse. 

A sawtooth signal is developed 
across C58 as this capacitor is charged 
rapidly through V20 and discharged 
slowly through R81. This signal is 
coupled through C57 and R82 to the 
base electrode of the driver amplifier 
(V21). R82 provides a basic amplitude 
adjustment and thus serves as a height 
control. Base bias for this stage (V21) 
is supplied through collector load re- 
sistor R84 and base resistor R83. 

The amplified and inverted signal 
appearing across R84 is coupled 
through capacitor C59 to output ampli- 
fier V22. The network consisting of 
potentiometer R87, fixed resistor R88 
and capacitor C60 is included to pro- 
vide a linearity adjustment; R87 is the 
circuit's vertical linearity control. 

Base bias for the output amplifier is 
furnished by a voltage divider made 
up of potentiometer R85 and fixed re- 
sistors R86 and R89. R85 can be ad- 
justed to provide optimum bias for 
the output stage whenever it is neces- 
sary to replace the vertical output 
transistor (V22). Unbypassed emitter 

TRIO'S 
1958 

ZEPHYR fAMI[ 
Of ANTENNAS 

rOR DISTANCE 

ZO4fPIONEER 
rOR EXTREMIS DISTANCE 

ZEPHYR() 
ROYAL 

ron TINE MAXIMUM 

U.S. PATENT No. 2,772,413 
CANADIAN PATENT No. 541,670 

EXTENDED "WING" DIPOLE 
"WING" DIRECTOR 

COLLINEAR DIRECTOR 
STAGGER - TUNED 

DDGRIGGSVILLE, ILLINOIS 

Export Soles Div., 

Scheel International Inc., 

5909 N. Lincoln Ave., Chicago, U.S.A. 

Cable Address: HARSCHEEL 
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TELEVISION 

resistors R90 and R91 help stabilize 
circuit operation. One of these resis- 
tors (R91) is made adjustable and 
serves as an additional amplitude con- 
trol. 

The vertical deflection yoke is direct - 
coupled to V22 and is its collector load. 
In this application, V22 is operated as 
a class -A power amplifier. As a result, 
the vertical deflection signal includes a 
large do component which would 
normally shift the CRT's raster far to 
one side. This shift is corrected by 
placing small ceramic recentering 
magnets longitudinally in the vertical 
yoke's window. 

To sum up 
The transistor TV circuits we have 

discussed are based on circuits which 
have been investigated theoretically, 
studied experimentally and, in some 
cases, used in experimental transistor 
television receivers. They do not neces- 
sarily represent the final circuits which 
will be used when such sets are in full 
production. The development and man- 
ufacture of new types of semiconductor 
devices could result in considerable 
changes in basic circuit philosophy. 

For example, the invention of an 
extremely high -gain high- frequency 
transistor could reduce the number of 
stages needed in the video if and video 
amplifier sections. Similarly, the de- 
velopment and manufacture of a semi- 
conductor picture -reproducing device 
which could be used in place of a 
cathode -ray tube would require en- 
tirely different sweep circuitry and 
probably would eliminate the need for 
a high -voltage supply. 

Finally, there are the day -to -day 
changes. in television broadcasting. 
With the increased interest in color 
television, there is the real possibility 
that the first commercially produced 
all- transistor TV receivers will be color 
sets. There is also the possibility that 
some manufacturer, taking advantage 
of the sales appeal and public interest 
in transistors, may introduce a par- 
tially transistorized (or hybrid) set 
well in advance of an all-transistor 
reciever. END 
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Just 2 settings on the NEW 
Model FC' -2 

FAST -CHECK 
TUBE TESTER 

tests over 600 
tube types 

completely, 
accurately 

... AND IN 
SECONDS! 

SIZE: 
H:11,4" 
W: 14 

D: 4e /e" 

NEW Special compartment 
to accommodate line cord 
and CRT Test Adapter cable 

CANNOT BECOME 
OBSOLETE 
Engineered to accommodate all 
fut.ire tube types...new tube Hsi.- 
jogs furnished periodically. 

TRY THE FC -2 
BEFORE YOU 
BUY IT! 

Shipped on approval far 
FREE 10 day trial ...No 
obligation to buy 

EASY TO BUY 
IF YOU'RE 
SATISFIED! 

Pay in small monthly pay- 
ments at net cash prices... 
no financing charges 

MODEL FC -2- housed 
in rugged oak carrying t 

5 case complete with4, 

GQ° 

CRT adapter, tube 
listings only Net 

GUARANTEED FOR 1 FULL YEAR 

This extremely low price is 
made possible only because 
YOU ARE BUYING DIRECT 
FROM THE MANUFACTURER 

NO MULTIPLE 
SWITCHING 

NO ROLL CHART CHECKING 
The FAST -CHECK enables you to save valuable time and 
eliminate unprofitable call backs. You earn exta money 
and win confidence by showing your customer tie actual 
condition and life expectancy of the tube on the large meter 
scale of the FC -2. The extra tubes you will sell eac, day will 
pay for the FAST -CHECK in a very short time. 

WIDE RANGE OF OPERATION 
Checks quality of over 600 tube types ... more than 
99% of all TV and radio tubes, including the newest 
series -string TV tubes, auto 12 plate -volt tubes, OZ4s, 
magic eye tubes and gas regulators. 

Checks inter -element shorts and leakage. 

Checks for gas content. 

Checks for life expectancy. 

IMPORTANT FEATURES 
Checks each section of multi- section tubes and even 

if only one section is defective the tube will read "Bad" 
41 long lasting phosphor- bronze tube sockets accom- 

modate all present and future tube types- :annot be- 
come obsolete Less than 10 seconds required to test 
any tube Large D'Arsonval type meter is extremely 
sensitive yet rugged -is fully protected against acci- 
dental burn -out Line isolated i" 7 -pin and 9 -pin 
straighteners conveniently mounted on panel Quick 
reference tube chart lists over 600 tube types Line 
voltage compensation 

[NEWI A specially designed PICTURE TUBE ADAPTER cable is 

now part of the FC -2 ... making it a highly OR( ert CRT Tester - 
Reiuvenator. This feature eliminates the need of carrying extra 
instruments and makes the FC -2 truly an all- arauns tube testet, 
The adapter enables you to check all picture tubes including the 
new short -neck 110 degree picture tubes) for cathsde emission, 
shorts and life expectancy .... also to reiurenate and restore 
cathode emission of weak picture tubes. 

"You've really made tube testing a snap" ' 've 
almost got the cost of the Fast -Check paid off 
with the extra money I've made, and it's 
only 2 weeks since t received it" ... "It's 
easier to use than you said" ... "I wouldn't 
ever want to be without it" ... "I use it in the 
shop and take it along on every call ". 

'Names on req. «st 

WHAT 
SERVICEMEN* are 

SAYING ABOUT 
THE FC -2 

MAIL COUPON NOW -NO MONEY REQUIRED WITH ORDER 

¡CENTURY ELECTRONICS CO., INC 
II 

1 

111 Rooseselt Avenue I 
Dept. 106, Mineola, N. Y. 

Please rush the new Model FC -2 FAST -CHECK TUBE TESTER for a 10 day trial period. If I am not completely 
satisfied I will return the instrument within 10 days without further obligation. If fully satisfied I agree to pay 
the down payment within 10 days and the monthly installments as shown. No financing cha-ges are to be 
added. Should I fail to make payment when due, the unpaid balance shall become due and payable at once. 

1 BUDGET TERMS: Pay $14.50 within 10 
1 days after receipt of instrument. Bal. 

once $11.00 monthly for 5 months, I plus shipping charges. I PREPAID TERMS: Enclose $69.50 with 
coupon as payment in full and Century 

I will;pay all shipping costs. 

B to day money bock guarantee. 

Name 

Address 

City State 

1 

1 
I 
I 

ABSOLUTELY NO RISK ON YOUR PART 
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Electrical tuning, a 72- 300 -ohm 
matching network and small size 
are featured in this indoor TV 
antenna 

By LARRY STECKLER 
ASSISTANT EDITOR 

ANEW type indoor an- 
tenna is now on the retailer's iler's 
shelves. Called Vi -Fi (short 
for Video -Fidelity), it is dif- 

ferent in both design and appearance - 
even has a flip -top box. 

At the heart of this antenna are 
two coils wound on a common form and 
spaced about 3 inches apart. The in- 
ductances of these coils are simultane- 
ously varied by an adjustable ferrite 
core. This electrically compensates for 
any variation from the theoretical ele- 
ment length. With previous types of in- 
door antennas, the length of the 
elements had to be adjusted or a 
multiple -position switch set to bring 
in the best picture. 

The Slide Rule tuner (adjustable fer- 
rite core) in the Amphenol Vi -Fi an- 

BALUN 
C4 CONDUCTOR RIBBON LINE) 

TO 300.n. 
TV SET 

-i CIO 

z=72n?-' 1- 
060 

Fig. 1- Actual wiring of the antenna, 
matching network and tuning coils. 

QSl9 
TO 
TV SET n Z =300 oZ =72 

Fig. 2- Equivalent circuit shows imped- 
ance transformation from 72 -300 ohms. 
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(Top) Antenna elements are partially raised after 
the case has been opened. Tuning is adjusted with 
the little lever in the front. Bottom view shows the 
tuned coils and four -conductor matching network. 

tenna permits adjustment without 
touching the elements, a major problem 
with some types of indoor antennas. 
When you touch the elements, the 
added body capacitance may result in 
an improper adjustment of antenna 
length. When you remove your hand, 
the picture fades away or distorts in 
one way or another. None of this takes 
place with the Vi -Fi. Coil matching 
also allows shorter elements -only 27 
inches when extended. 

Another problem is matching the an- 
tenna to the set. The natural impedance 
of a dipole is approximately 72 ohms. 
The usual input impedance at a TV re- 
ceiver's antenna -input terminals is 300 
ohms. For best results the antenna's 
impedance must match the set's. 

There are two ways to do this - 
either the dipole must be folded, in- 
creasing its impedance to 300 ohms, or 
some kind of matching network or 
transformer must be used. As a folded 
dipole is impractical and a matching 
transformer is bulky and expensive, a 
simple matching network is employed. 

This network consists of a length of 
four- conductor ribbon line, which due to 
its construction transforms the dipole's 
72 -ohm impedance to 300 ohms. The ac- 
tual wiring of this network is shown in 
Fig. 1 and the effective circuit in Fig. 2. 

When tested in several metropolitan 
locations, the results were very satis- 
factory. It pulled in sharp, ghost -free 

signals with a high signal -to -noise 
ratio. Simply adjusting the Slide Rule 
tuner cleared up ghosts and snow in 
many instances. 

The primary or local area for tele- 
vision reception is rapidly expanding 
due to increased station power output 
and improved receiver sensitivity. In 
many areas, the outdoor antennas, 
which pioneered the way for television, 
are fast becoming old and dilapidated. 
In many of these instances the old roof 
antenna can be replaced by a new in- 
door unit with excellent results. The 
Vi -Fi was designed to fit these condi- 
tions. 

Since the elements of an indoor an- 
tenna need be extended only when in 
use, the antenna housing is designed so 
that the elements can be collapsed and 
folded down into the case when not in 
use. A roll -up type dust cover (flip -top 
box) was added so the case could be 
closed, and the antenna takes on the ap- 
pearance of a cigarette or jewelry box. 

As an aid to orientation, the element 
sockets are the ball joint type, allowing 
300° rotation. Two angle brackets, pro- 
vided with the antenna, permit back -of- 
the -set installation. Since back- of -the- 
set mounting is not always feasible, 
plastic feet are fastened to the bottom 
cover so the antenna can also be used 
on top of the set. The housing comes in 
three decorative colors, one of which 
will blend with your color scheme. END 
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To AVOID amplifier and 
speaker WASTE... choose fronti` abet" 

WIDE-ANGI 

SPEAKERS. 
For uniform dispersion of sound over a wide area 

CHOICE OF 5 DRIVERS FOR CLH OR COBREFLEX 

CLN 41h ft. air column. Exclusive 
Omni- directional bell and mounting 
bracket helps "tune out" reverbera- 
tion and "dead spots." $44.50 list. 

COBREFUX All die -cast aluminum 
one piece construction resists a 

life -time of physical abuse. 21h ft. 
air column. $38.33 list. 

CIB Built- inhermeticallysealed 
driver.Excellent for "talk- back." 
Exclusive Positive -Lok omni- 
directional mounting bracket. 
$42.00 list. 

CAUL Smaller than CIB, perfect 
for voice. Built -in driver packs 
mighty wallop at low Input pow- 
er. Ideal for close quarter in- 
stallations. $29.75 list. 

University gives you the choice of speakers you need 
to ensure greatest economy of amplifier power, equipment 
and installation costs. No wasteful, "cure -all, do -all" com- 
promises here. Each speaker is designed to do its specific 
kind of job most efficiently and reliably, with plenty of 
room for future expansion. Each speaker incorporates 
many exclusive features to fulfill every possible applica- 
tion. The chart below graphically shows the relative differ- 
ences between these four speakers in terms of sound out- 

put, input power, and low frequency response. Simply 
choose the intended application and determine the appro- 
priate speakers. Or, depending upon existing operating 
prerequisites, select the speaker(s) capable of doing the 
job. That's all there is to it. 

NOW AVAILABLE -Free Product Catalog. Or send $1 for 
the NEW 64 -page University TECHNILOG, the complete 
speaker system planning manual. Desk J-4, University 
Loudspeakers, Inc., 80 S. Kensico Ave., White Plains, N.Y. 

e 
MA -25 $2''30list 
85 -6500 cps 25 W. 

SA -NF 53v )0 list 
80- 10,000 30 W. 

SA -30 $47.50 list 
built -in matching trans. 

80- 10,003 cps. 30 W. 

PA -NF $47.50 list 
70.10,010 cps. 50 W. 

PA -SO $57.50 list 
built -in matching trans. 

70- 10,030 :as. 50 W. 

Backgrcu od 

Noise Level 
in db 

Average Typical 
Application 

-sso- 

-75_ 

-70 

-65- 

-60- 

-55- 

FACTORY (Very Noisy). 

CHART 

A 

MACHINE SHOP (Average) 

PRINTING PRESS 

BALLROOMS 

RESTAURANT (Noisy) 

NOISY ASSEMBLY DEPT. 

FACTORY (Average) 

R.R. WAITING ROOM 

AUDITORIUM (Average) 

ASSEMBLY PLANT (Quiet) 

SHIPPING -REC. (Average) 

OFFICE (Busy) 

DEPT. STORE (Average) 

AUDITORIUM (Quiet) 

RESTAURANT (Average) 
STORE (Quiet) 
OFFICE (Quiet) 
GARAGE 

HOTEL LOBBY- HOSPITALS 

CHURCH -FUNERAL PARLOR 

135 

130 

125 

120 

115 

110 

105 

INPUT 

HORN LOW FREQUENCY CUT -OFF* 

CLH -I20 cps COBREFLEX -200 cps CIB -300 cps CMELß00 cp s 

PA HF (SA-50 

A-HF (SA-30) ,' MA-25 

i2111 

. 

Extra copies of this 
design chart available 
FREE upon request. 

u 

WATTS 10 20 30 40 50 10 20 30 40 50 5 10 15 1 2 3 4 

*If input program response limited to above horn low frequency cut -off, input power can be doubled, for 3 db increase in soa.-d outp 

5 

ut. 

HOW TO USE THIS CHART 
1. Determine sound pressure needeo by finding noise 
level from Chart A, add loss of db in Table C and add ad- 
justing factor in Table D. 

2. Draw horizontal line across Chart B corresponding to 
the db figure just calculated. This now establishes which 
speakers can be considered. 

3. A vertical line drawn to the base ox Chart B shows the 
input power needed for each qualifying speaker. 

4. Now, further selection may be based upon frequency 

LISTEN 

response necessary (see Horn Cut -Off, Chart B), initial 
cost, operating economy and reserve power desired. 

5. The CIB and CMIL may also be used in high noise levels 
by employing several throughout the listening area. 

Example: Factory - noise level 90 db, 320,000 cu. ft., live 
acoustics, music and speech 

90 +25 +5 =120 db required 
Qualifying speakers are CLH or Cobreflex, with any of the 
drivers. Final choice is determined by driver characteris- 
tics and installation problems. (Send for TECHNILOG or 
Product Catalog.) 

alúleAsry SNOWS 6eZa. 

TABLEC INDOORS OUTDOORS 

ROOM VOLUME 
CU. FT. 

DB LOSS FURTHEST 
DISTANCE FT. Da LOSS LIVE NEUTRAL DEAD 

1.000 0 3 6 4 0 
3,200 5 8 11 8 6 

10,000 10 13 16 16 12 

32,000 15 18 21 û2 18 

100,000 20 23 26 64 24 
320,000 25 28 31 128 30 

1,000,000 30 33 36 256 36 

TABLE D 

PROGRAM 
ADJUSTING 
FACTOR 

INDOORS DR OUTDOORS DB 

7 

11 

SPEECH 4 

MUSIC 6 

MUSIC & SPEECH 5 9 
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FACTS FALLACIES 
in COLOR TV 

SERVICE 

Sonic things we ¡wce learned carefully just twit so! 

The Fallacy 

Color burst can be observed 
on a narrow -band scope if 
a demodulator probe is used. 

A scope is unsuitable for 
color TV service if it uses 
peaking coils in the vertical 
amplifier. 

Individual cycles in the burst 
can be counted if a good 
scope is applied at the pic- 
ture detector output. 

Only a volt- ohmmeter is nec- 
essary for service in chroma 
circuits in a color TV re- 
ceiver. 

A white dot generator must 
also provide cross -hatch out- 
put to be useful in conver- 
gence procedures. 

Good color reception can be 
obtained only if the antenna 
is very accurately oriented. 
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The Fact 

The burst signal is not dis- 
played. 

Chroma waveform displays 
are unaffected by peaking 
coils. 

It is usually impossible to 
display the individual cycles 
of the burst signal at the out- 
put Of the picture detector. 

A volt- ohmmeter provides 
only preliminary test data. 
Good generators and scopes 
are essential for testing and 
adjusting chroma circuits 
properly. 

An equally good convergence 
job can be accomplished 
whether cross -hatch output 
is available or not. 

Extremely accurate orienta- 
tion is not required. How- 
ever, it is often helpful to use 
an antenna rotator if color 
programs are available on 
more than one channel. 

by ROBERT G. MIDDLETON 

Discussion 

The test fails because the demodulating capability of con- 
ventional demodulating probes is limited. Such probes are 
OK for sweep- frequency tests of chroma circuits, in which 
the modulation envelope has a 60 -cycle repetition rate. 
However, they fail in burst -signal tests in which the modu- 
lation envelope has a 15,750 -cycle repetition rate and a 
low duty cycle. Use a wide -band scope with a low - 
capacitance probe. 

Wide -band scopes which use series and shunt peaking coils 
in the vertical amplifier are much less costly than those 
using distributed amplifiers. The assumption that a scope 
which uses peaking coils is unsuitable for color TV tests 
arises from the fact that such a scope will ring on square - 
wave signals that have a very fast rise. All chroma wave- 
forms have a relatively slow rise time and a wide -band 
scope with series and shunt peaked amplifiers is completely 
satisfactory for color TV tests. 

The inability to display individual cycles of the burst signal 
at the output of the picture detector results from signal 
degradation by noise, cross -modulation with the sound 
signal, crosstalk with the sweep circuits and residual hum 
voltage. Individual cycles of the burst signal can be counted 
only when the output from a color bar generator is viewed 
directly, prior to passage through the receiver signal circuits. 

Correct color reproduction depends greatly upon careful 
alignment of the chroma bandpass amplifier, burst amplifier, 
quadrature transformer and reactance tube circuits. For 
this purpose a good (crystal -controlled) color bar generator, 
wide -band scope, sweep generator with flat signal output 
and accurate (crystal- calibrated) marker generator are 
essential. The sweep generator must provide extended low - 
frequency output down to at least 40 kc, and preferably 
to 15 kc. 

Cross -hatch output is a convenience in preliminary con- 
vergence adjustments. For example, it is somewhat easier 
to adjust the vertical columns into parallel lines, and the 
horizontal rows into parallel lines when cross -hatch is used, 
because incidental displacement of dots may be a confusing 
situation to the beginner. Final convergence, however, must 
be accomplished upon the basis of a dot pattern. Cross -hatch 
complicates these final adjustments. 

The assumption that highly accurate antenna orientation 
is required for color reception arises from the fact that 
ghosts are more objectionable in color than in black -and- 
white. To the extent that an antenna rotator will minimize 
ghost signals, it will be found valuable in color TV reception. 
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The Fallacy 

Impedance matching is most- 
ly a joke and does not need 
to be considered in practical 
work. 

Any antenna that provides 
good black -and -white recep- 
tion is OK for color reception. 

If there are standing waves 
on the lead -in, the line can 
be cut to a critical length to 
obtain color reception. 

The bandwidth of the chro- 
ma bandpass amplifier in an 
(R - Y) (B - Y) receiver 
can be broadened beyond 0.5 
me to obtain more color de- 
tail in the picture. 

If the color- phasing control 
is adjusted correctly for re- 
ception on one channel, it 
will not require readjustment 
on other channels. 

The color picture tube is so 
sensitive to stray magnetic 
fields that setup adjustments 
must always be made if the 
receiver is moved to another 
place in the room. 

Color TV is developing so 
fast that test equipment 
available today may become 
obsolete tomorrow. 

It is so difficult to learn about 
color TV that it is best to 
have nothing to do with it. 

You can save yourself a lot 
of headaches by talking 
down color -TV to your cus- 
tomers. 

The Facts 

Impedance matching is often 
a serious problem in color 
reception and a poor match 
may result in complete loss 
of color. 

Often untrue. If the black - 
and -white signal is analogous 
to the bass notes on a piano, 
the color burst and signal are 
analogous to the treble notes. 
Both low and high frequen- 
cies must be accommodated. 

True for one channel. If 
more than one color station 
is to be provided for, this ex- 
pedient often fails to give 
satisfactory reception on both 
channels. 

The assumption is true but 
the adjustment is a compro- 
mise of conflicting factors. 
(See discussion.) 

True only in special cases. In 
general, it is necessary to re- 
adjust the color- phasing con- 
trol when the receiver is 
switched to another channel. 

Sometimes true but not nec- 
essarily so. Whether purity 
is greatly affected depends 
upon local conditions. 

'True only for certain special 
types of instruments. No 
m;Ttter Ni 11 :It rccci\cr dcsit4ns 
arc adopted. J(hi of prescnt- 
(la ctlnipment n ill alu ays 
he c :senlial. 

1 ,c hort-si htcd atlitodc. 
();)Cr;lt!Tr: T,f ITrsT:Innin- 
.Ii(,). ,u011. 

lar altitTTde \\ rd the auto- 
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Discussion 

Careless routing of the lead -in, branching of the lead -in to 
two or more receivers, faulty lightning arresters, a break 
in one side of the lead -in or faulty input circuits to the 
front end will often attenuate the color burst to such an 
extent that color sync drops out and color reproduction 
cannot be obtained. 

Sharply tuned high -gain antennas, such as single- channel 
multi -element Yagis are least likely to provide good color 
reception although they are good for black -and- white. 
Broad -band Yagis, on the other hand, usually provide good 
color reception. Any antenna with flat response over the 
received channel, plus a noise -free signal, will deliver a good 
color picture. 

When standing waves are present on the lead -in, causing 
the length of the line to become a critical factor, the proper 
procedure is to repair or replace the front end to obtain 
proper impedance match to the lead -in. Remember that 
discontinuities in the lead -in installation can canse the line 
length to become critical, in spite of the fact that the front 
end may be accurately matched to the line impedance. 

When the response of the chroma bandpass amplifier is 
increased substantially beyond 0.5 me in an (R - Y) 
(B - Y) receiver, it will be noted that although chroma 
detail improves the trailing edges of objects in the picture 
( during color reception) develop horizontal streaks or 
spikes. These spurious spikes are due to crosstalk between 
the Y and chroma channels. 

Readjustment is usually required because the antenna may 
have an upward -sloping characteristic on one channel and 
a downward -sloping characteristic on another. Discontinui- 
ties in the lead -in and impedance mismatch to the tuner 
often cause a change in the standing -wave pattern on the 
lead -in from channel to channel. The frequency response 
of the tuner may also differ from channel to channel. These 
variations cause a phase shift in the chroma signal, which 
may require readjustment of the color -phasing control to 
compensate for the shift. 

The amount of variation in stray magnetic fields about a 
room may be small or large in different situations. Some 
buildings contain extensive steel construction, while others 
have practically none. Stray magnetic fields are usually 
found in the vicinity of iron pipes, conduit, steam radiators 
and floor furnaces. No hard -and -fast rule can be laid down 
concerning stray magnetic fields in residences or shops. 

The vast majority of test instruments are designed for the 
NTSC signal, which all receivers process in one manner or 
another. Accordingly, the wide -band (4 -mc) scope, NTSC 
color bar generator and standard sweep alignment equip- 
ment cannot possibly become obsolete. However, the white 
dot generator could become unnecessary if a one -gun color 
picture tube is finally perfected. 

It is no more difficult for a technician versed in black -and- 
white TV servicing to become proficient in color service 
than it was for radio technicians to master the new concep- 
tions presented by black -and -white TV. Some who have 
cleared the new hurdle say that it is actually easier. 

Color TV servicing is a new high -profit market. People 
expect to pay more for color service. They expect the 
receivers to require more frequent attention. And surpris- 
ingly enough, in the present market, customers are not 
highly critical of reception quality. The only headache is the 
time and effort required to learn the new technology. Don't 
be a buggy -whip peddler in the automobile era. END 
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AEROVOX MICA CAPACITORS 

-mot 

"TROUBLE-FREE" 
CAPACITORS 
Smart servicemen refuse to take risks ... 
That's why technicians everywhere use and 
depend on Aerovox mica capacitors for 
"trouble- free" operation. Your local Aero- 
vox Distributor stocks the complete line of 
Aerovox mica capacitors including all the 
popular types commonly used in service 
work. 

POSTAGE STAMP MICAS 
Types 1468LS and 1469 for those general ap- 

plications are the smallest axial lead micas 
available. Ideal for critical applications such 
as horizontal or vertical oscillators. All units 
are color -coded and stamped with capacity 
value. 

HIGH VOLTAGE MICAS 
Types 1468LS -HV and 1467LS -HV are designed 
especially for TV and low power transmitters 
and power amplifier applications. These units 
feature the highest voltages available in these 
case sizes. Units are marked with capacity and 

working voltage and are tested at double the 
rated voltage to insure long -life. 

PLASTIC -COATED, DIPPED -MICAS 
Types ADM -15, 19 & 20 are superior in many 
instances to conventional molded units. High 
operating temperatures, excellent long -life 
characteristics, ideal for printed- wiring assem- 

blies. Smaller physical sizes with unsurpassed 
performance and stability features. 

AEROVOX 
C O R P O R A T I O N 

DISTRIBUTOR DIVISION 

NEW BEDFORD MASSACHUSETTS 
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By ROBERT B. COOPER, JR. 

IT took a little while, but it finally 
happened. F2 skip made the big 
jump across the United States, 
bringing what is probably the first 

reception of this type ever recorded on 
a transcontinental basis. The period of 
Jan. 1 -9, 1958, saw transcontinental 
skip between such places as Nova Sco- 
tia, Maine, New York, Montreal, Penn- 
sylvania and the western United States 
-Washington, Oregon and northern 
California. Although most reception 
consisted of video only, channel 2, some 
northern California dxers did manage 
to sneak in a few minutes of audio at 
reception peaks. 

Eddie Albright of Medford, Ore., re- 
ports his first F2 on Jan. 9, between 
1100 and 1430 PST of what appeared 
to be CKCW, Nova Scotia. The audio 
portion of Eddie's channel 2 was com- 
pletely obliterated by amateur 6 -meter 
stations in Ohio, New York, Pennsyl- 
vania and New England. Some of the 
longest 6 -meter TVI we have heard of! 

James Scalvini of Ferndale, Calif., 
fared somewhat better, noting channel 
2 reception like clockwork every day 
Jan. 1 -9, excepting Jan. 2, between 
0900 and 1100 PST. Reception would 
last 15 minutes to over an hour. Video 
reception was very distorted with mul- 
tiple ghosting, continually changing 
phase relationships, all of which made 
viewing bad. 

Going from West Coast observers to 
Nova Scotia, Canada, dxer Ronald 
Boyd of Truro, Nova Scotia, has had 
some very good luck in logging a Rus- 
sian channel 2 station, BBC channel 3 
(on our channel 2) and many tenta- 
tively identified stations from Germany, 
France, Italy and elsewhere. Dx was 
peaking nicely during the first three 
days of this year, but dropped off con- 
siderably around the middle of Janu- 
ary. Such reception is gone for US and 
Canadian observers until next fall. 

From the looks of current sunspot 
count information, the best F2 TV 
dxing for the current 11 -year sunspot 
cycle should have occurred during No- 
vember, 1957, and January, 1958. The 
peak average spot count appears to 
have been reached and a gradual de- 
scent is expected for the next few years. 
European reception should be very 
good again this fall, however. Skip is 
reported to have reached as high as 
70 me between Europe and parts of the 
Atlantic coast on two occasions this 
past fall, the highest values ever re- 
corded (see chart). 

Looking from the other end, we have 
on hand a report from Murilo Rodrigo 
Marques Lopes, employed at Radio Free 

Europe, in Portugal. During the first 
weeks of November, 1957, Murilo re- 
ports strong but badly ghosted recep- 
tion from what appears to have been 
WCBS -TV, New York; WGR -TV, Buf- 
falo, and WGBH -TV, Boston, Mass. 
Dxer Lopes uses a dx setup worthy of 
the name, with complete switchable 
gear for all known world standards. 

During the summer of 1957, frequent 
daily reception was noted from many 
European countries (on E skip), lots 
of good trops and now some F2. We 
hope to have Es reports from him this 
summer for a comparison between Es 
conditions on the two continents. 

*HIGHEST NUMBER OF SUNSPOTS RECORDED IN HISTORY 
(COURTESY JOHN NELSON, RCA COMMUNICATIONS.) 

The Zurich number is compiled at the 
Federal Swiss Observatory and is a 
weighted figure representing the daily 
average number of sunspots observed 

each month. 

E skip: Winter, 1958 
Not to be left out, some E skip was 

reported during the first two months of 
this year, occurring for the most part 
during January. Jan. 3 appears to have 
been very good throughout the country. 
Dxer Ronald Boyd notes Jan. 3 as being 
on a par with anything seen at his 
location during the summer months. Es 
got as short as 430 miles for Ron (to 
Boston) while on the West Coast, 
KBOI -TV, channel 2, Boise, Idaho, was 
seen in Medford, Ore., by Eddie 
Albright, a short 330 miles for E skip. 
Such short skip is known as an occa- 
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sional summer -time phenomenon, and is 
seldom noted in the winter. 

February, 1958, has produced only 
one reported opening, occurring over a 
very southerly path from Malibu, Calif., 
to Harlingen, Tex., and Mexico City, 
Mexico. Mr. Jack F. Harris reports 
this skip during the evening of Feb. 8. 

Although many brilliant auroral dis- 
plays have been noted by visual observ- 
ers, auroral dx on the television 
channels has been conspicuous by its 
absence. Again turning to Nova Scotia, 
Ronald Boyd of Truro notes identifica- 
tion of WSYR -TV, channel 3, Syracuse, 
N.Y., several times on Dec. 31, actually 
lasting all day from early morning 
(0630) till late evening. Another obser- 
vation of daytime aurora (something 
which cannot be seen visually but must 
be tracked by radio reflection) occurred 
in the early morning of Jan. 1. CBFT, 
Montreal, was logged several times, with 
another patch of auroral skip around 
midnight. WBBM -TV, channel 2, Chi- 
cago, popped through on what appears 
to have been aurora -Es at midnight on 
the first. This picture was strong, 
although accompanied by violent fading 
and bad ghosting. We are still soliciting 
detailed reports of similar east -west 
hauls made during aurora. 

A brilliant visual display on the eve- 
ning of Feb. 10 and the morning of the 
11th was reported as far south as 
Miami, Mexico, and Los Angeles. The 
same disturbance was also active in the 
southern hemisphere producing an 
Aurora Australis, seen over wide areas 
in the South Pacific. Dx reports for 
this period do not show any TV effects 
however. 

Meteor -scatter dx 

Ed Prond, Dolton, Ill., and John Cody, 
Middleton, Conn., are two dxers who 
don't quit just because E skip ceases 
to be a daily occurrence or trops drop 
below par. Both managed to add to their 
station totals during January. Dxer 
Prond added 4 stations and Cody a 
whopping 11 new stations, all logged 
via meteor scatter. If you are new to 
the dxing game, we suggest you con- 
sult back copies of the TV DX column 
for more information on meteor -scat- 
ter dxing. 

In our January listing of total num- 
ber of stations logged by dxers, and the 
Over 50 TV DX Club, some confusion 
has been reported by readers. When 
first writing to this column, please in- 
clude a list of your totals, broken down 
channel by channel, of every station 
logged by you in your dxing career. 
Dates and times of these back loggings 
are not required, although helpful to 
us. Your initial report, to which we 
add your monthly reports, is kept on 
file. If you keep your monthly reports 
coming in on schedule, listing all dx 
seen over the 30 -day period, your totals 
will automatically appear up to date 
and be complete in the once -a -year- 
totals listing. 

In counting a station which has 
changed call letters, channels, locations, 

TELEVISION THE PAUSE THAT 
PROTECTS 

YOUR RECORDS 
etc., we find the following method best. 
If the station in question changes chan- 
nels (thus creating a new set of inter- 
ference conditions), it is permissible to 
count the station as a new logging. 
Moving the transmitter location 10 
miles or more also allows you to add the 
station to your log again. But mere 
changes in call letters, power increases, 
etc. do not constitute a new station. 

Predictions 
With the normal E -layer skip occur- 

ring in May and June, the chances for 
high -band burst reception (channels 7- 
13) is greatly increased when we have 
a strong E -skip opening coinciding with 
a strong meteor shower. With skip 
running as high as channel 6 (88 mc) 
over a 1,200 -mile path, a meteor show- 
er entering the E layer during the skip 
session may push burst reception into 
channels 7 -13 with amazing frequency. 

Before this reaches the newsstands, 
E -layer skip should be occurring on a 
fairly regular basis, providing dxers 
with frequent reception of low -band 
channels 500 -1,500 miles distant. Dur- 
ing the first two weeks of May, E skip 
is likely to occur from 1600 -2100 local 
time. Moving on toward the end of 
May, Es follows no set pattern, occur- 
ring most anytime during the day and 
night. Watch vacant channels or those 
with fringe reception for signs of sta- 
tions or interference from antenna 
headings not normally productive of a 
station. Reception via multihop E skip 
should be possible to Venezuela, Puerto 
Rico and Brazil during the second and 
third weeks of May, around 1700 -2000 
local time (channels 2 -4). June and E 
skip are almost synonymous. Any time, 
any direction, any of the low -band 
channels the rule, not the exception. 

Ground -wave reception increases 
greatly as the warmer months approach. 
With temperature inversions occurring 
almost daily, in the early morning and 
around sundown, general reception will 
probably increase 100 miles on low - 
band vhf, 150 miles on high -band vhf 
and 50 -100 miles on uhf. Extra spe- 
cial long -range ground -wave conditions 
are usually signaled by approaching 
warm, moist fronts, moving eastward 
following a high -pressure area of dry 
air. Early morning and late evening 
are again the best periods of the day 
to try your hand at unusual extended 
ground -wave reception. East -west paths 
are normally most productive. 

Report forms 
This column, through RADIO -ELEC- 

TRONICS Magazine, provides free TV 
dx report forms or logging sheets to 
any observers requesting them. Your 
use of these forms will insure that we 
get all the essential information for 
each of your dx loggings. Simply ad- 
dress a 2 -cent postcard to TV Dx Col- 
umn, RADIO -ELECTRONICS Magazine, 
154 W. 14th St., New York 11, N.Y. 
New report forms are sent upon re- 
ceipt of completed monthly sets from 
you, the dxer. END 

exclusive feature if 

GLASER- STEERS GS -77 
high fidelity changer 

Now. the original brilliant performance of 
your records can be preserved for hundreds 
of additional plays. This requires an auto- 
matic record changer that handles records 
with a gentleness not yet achieved by any 
other changer on the market. The changer 
that accomplishes this... the new GLASER- 
STEERS GS -77. 

TURNTABLE PAUSE is one dramat -c reason 
why the GS -77 handles records dare gently 
than any other automatic record playing 
mechanism. During the record -change cycle. 
the GS -77 turntable comes to a complete halt. 
and doesn't resume motion until the stylus 
has come to rest in the run -in groove of the 
next record. This completely eliminates the 
grinding action which occurs where records 
are dropped onto a moving turntable or disc. 

The GS -77 TONE ARM affords further pro- 
tection. Improved mass distribution and low 
pivot friction have so minimized arm reso- 
nance and tracking error that these flagrant 
causes of groove and stylus wear are now vir- 
tually eliminated. In addition, the arm has 
been so designed that stylus pressure between 
the first and top records in a stack does not 
vary more than 0.9 gram. 

sPEEDMINDER goes still further - or by sim- 
ply setting the appropriate stylus into play 
position, the GS -77 automatically plays at 
the correct record speed, and iirt the micro- 
groove position. intermixes 3314 and 45 rpm 
records regardless of their sequence in the 
stack. 

The GS -77 is the perfect high fidelity 
record changer. It combines traditional turn- 
table quality with modern automatic conveni- 
ences - and it does this with incredible 
mechanical simplicity. No wonder 

...audiophiles are switching to the new 
GLASER- STEERS GS -77 

$59.50 less cart: idge and base 
(base illustrated, $9.60) 

RE -6 

GLASER -STEERS CORP. 
20 Main Street, Belleville c, N. J. 

Please send me complete infer. - r. ion on the 

GS -77. 

NAME 

ADDRESS 

CITY ZONE ST TE 
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TV Ser-vice 
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By ROBERT G. MIDDLETON 
TELEVISION CONSULTANT 

WE are getting many requests 
for data on dc restorers and 
how to add one e to a TV re- 
ceiver. Because of the inter- 

est shown in this circuit, we are present- 
ing the basic facts here. 

There are two types of TV receivers. 
One has dc coupling from the picture 
detector to the picture tube. This type 
of receiver does not use a dc restorer. 
Dc restoration is inherent in dc cou- 
pling. Most receivers fall into the second 
category and are ac- coupled from the 
picture detector to the picture tube. 
These receivers require do restorers for 
good reproduction of dark night and 
bright daylight scenes. Without dc re- 
storation, night scenes appear too bright 
and day scenes too dark. Moreover, dark 
lettering on white backgrounds and 
light lettering on dark backgrounds 
appear with severe background distor- 
tion and smear. 

A do restorer clamps the horizontal 
sync tips to a preset level determined 
by the setting of the brightness control 
and reinserts the dc component of the 
composite video signal. It also does 
much more than this. It restores all ac 
frequencies in the video signal from do 
to 15,750 cycles. 

Hence, the name do restorer is an 
ultra- conservative term. It is like say- 
ing that a rich man smokes 50 -cent 
cigars. He also drives a Cadillac and 
drinks vintage wines. A better name 
for a do restorer would be a low - 
frequency recovery device. Note that de 
is a very low frequency (zero frequency, 
to be exact). Hence, if we call a de 
restorer a low- frequency recovery de- 
vice, we include its function of reinsert- 
ing the dc component- moreover, we 
recognize the ac recovery function of 
this modestly named device. 

A basic do restorer is arranged as 
shown in Fig. 1. It holds the horizontal 
sync tips at some de voltage value. It 
does this on the basis of the low for- 
ward resistance of the restorer diode, 
which conducts on the sync tips. The 
restorer charges capacitor C, which 
then discharges slowly. So, the capaci- 
tor always shows a charge which is 
practically the same as the horizontal 
sync voltage during vertical retrace 
time. At this time, the peak -to -peak 

90 

voltage of the sync pulses gives the 
actual do level. Because the time con- 
stant of the R -C circuit is long, the 
horizontal sync does not "slump" or 
"grow" between vertical retrace inter- 
vals. This is clamp action. A "slump" 
or a "growth" in sync -tip level corre- 
sponds to distortion frequencies from 
zero to 15,750 cycles. Clamping elimi- 
nates this distortion. 

The 100,000 -ohm resistor in Fig. 1 
reduces the restorer diode's load on the 
video signal lead. It works because it 
passes the 15,750 -cycle sync pulses. The 
100,000 -ohm resistor works into the 
input capacitance of the diode. Accord- 
ingly, it gives a low -pass filter action 
where needed. The high video fre- 
quencies are not found across the diode. 
The restorer operates only on low video 
frequencies. 

You will find elaborations of the Fig. 
1 configuration, depending upon the 

FROM 

VIDEO AMPL 

Fig. 1 -Basic 
dc restorer 

circuit. 

C 

1001S 

CRT 

RESTORER 
DIODE 

details of the picture tube input circuit. 
However, the basic principle is always 
as shown in Fig. 1. If you will take the 
time to understand its action, you will 
understand all do restorer circuits. 

Mixed -up colors 
On an RCA CT -100 color receiver, 

large areas of reel show as green, 
though small red objects appear OK. 
Afc and matrix are adjusted properly. 
Any suggestions will be appreciated. - 
J. H. C., Willowdale, Ont., Canada. 

Your report does not describe the 
symptoms in detail. However, it would 

120n 120n 82n 

seem that the picture tube is not track- 
ing. Tracking means the adjustment of 
screen and background controls so that 
a neutral gray screen is maintained 
over the normal signal range of a 
black- and -white picture. A gray screen 
must be maintained at any usable set- 
tings of the brightness and contrast 
controls. 

Here are the important rules: 
1. To correct a highlight tint, adjust 

the blue and green background controls. 
2. To correct a lowlight tint, adjust 

the blue and green screen controls. 

Two -set coupling 
Two receivers are being operated 

,from a coupler which seems to be de- 
fective. Horizontal bar interference ap- 
pears on one of the receivers. R. N. S., 
Crystal City, Mo. 

If a receiver radiates considerably, 
the coupler must have sufficient attenu- 

FROM ANT 

150 

r 
ISOn 

TO RCVR I 

TO RCVR2 

Fig. 2 -This type of 2 -set coupling re- 
duces interference caused by radiation. 

ation to kill the interference. A coupler 
made up from four 150 -ohm resistors 
as shown in Fig. 2 is sometimes suffi- 
cient. However, if you still have notice- 
able interference, you must add H -pads 
in the receivers' lead -ins as in Fig. 3. 

Vertical roll 
A Zenith 23G22 has a tendency to roll 

vertically. I have replaced numerous 
components in the vertical oscillator 
and sync section, with no effect. The 
vertical hold is very touchy. What can 
you suggest ? -B. S., Baltimore, Md. 

Your report does not state whether 
the picture rolls up or down or both 
ways at different times. If the picture 
rolls down, the trouble is in the vertical 
oscillator. But, if the picture rolls up, 
the trouble can be in either the inte- 
grator section or the oscillator. When 
the oscillator drifts too far off fre- 
quency, even a strong vertical sync 
pulse cannot lock the sweep. On the 
other hand, a weak vertical sync pulse 
will not hold sync when the oscillator 
drifts slightly. This is a job for a scope. 
Check the vertical sync waveforms for 

82n 47n 47n 

20 DB PAD 10 DB PAD 6 DB PAD 

Fig. 3 -H pads may be needed when coupling 2 sets to a single TV antenna to 
attenuate interference -causing radiation. 
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peak -to -peak voltage. If these are cor- 
rect, investigate the resistors and 
capacitors'in the vertical -oscillator sec- 
tion- particularly those in the grid 
circuit. 

Snowy picture 
In a Philco 22B4002, code 140 TV 

receiver the picture is snowy on all 
channels. The antenna checks good, the 
tuner has been cleaned and appears to 
be normal, as well as the other stages 
in the receiver. Can you suggest the 
Ca SC of this trouble ? -D. S., Jr., 
College Park, Md. 

There is a point in the early signal 
circuits at which the incoming signal is 
greatly attenuated and falls down to the 
noise level. Once this happens, subse- 
quent amplification is useless, and all 
pictures become snowy. It is fairly easy 
to localize this type of trouble by pull- 
ing tubes and watching the picture. 
Start by tuning the receiver to a vacant 
channel. Turn up the contrast and vol- 
ume controls to place considerable snow 
in the raster and noise in the sound. 
Then disconnect the lead -in. If there is 
little or no change .in the noise level, 
the trouble is in the antenna. Try a pair 
of rabbit ears, or other antenna, for 
comparison. If there is a very notice- 
able drop in noise, the antenna is OK. 
Leave the antenna disconnected for the 
next tests. Pull the mixer. If there is 
a big drop in noise, the mixer is OK 
and the trouble is in the rf amplifier. 
But if there is little or no change in 
noise level, there is trouble in the mixer 
circuit. We know the oscillator is OK 
because you can get pictures. In excep- 
tional cases, the trouble will be found 
in the first if amplifier stage. 

Vertical instability 
A Admiral 20X5B has intermittent 

vertical instability caused by a slight 
la +anl in the video which is not notice- 
able in the sound. Hum bars are 
noticeable only when the picture is 
momentarily off and carrier is on. 
Horizontal pulling varies from time to 
time. A scope shows 60 -cycle hum as far 
back as the second if. I suspected that 
the lead -in cable might be picking up 
some ac, but another receiver works 
OK on the same cable. Overriding the 
age bias with battery voltage does not 
help. I have checked the power supply. 
I'm about out of ideas on this one. - 
H. E. S., Bryan, Tex. 

Since the hum is at 60 cycles, we can 
go immediately to the heater system. 
This is a job which should be done with 
a scope at the output of the video 
amplifier, to check the hum level while 
unplugging tubes right down the line 
from the front end. This will probably 
localize the trouble and simplify loca- 
tion of the faulty circuit. However, if 
you can unplug all the tubes and still 
have the hum, the heater voltage is 
getting into the signal through a leak. 
It could be a leak across a socket from 
heater to grid. This can be localized by 
disconnecting the heater line step by 
step, leaving the scope at the output of 
the video amplifier. END 

JUNE, 1958 

H 
This Rig 'a cable Book Given 

Just For Examining 
Coyne's New 7- Volume 

Yes, you get our big Diagrams book. absolutely FREE! 
It's like a valuable road -map that ;bows you the way 
to easier Radio -TV repair. Needed lay every serviceman. 
Completa 11 x 22" Schematic Diagrams on many radio 
and television sets help cut your servicing time. Includes 
simple nstructions on how to use the diagrams and 
picture patterns. This helpful book is yours FREE for 
asking ;o see Coyne's great new 7-book set, "Applied 
Practice] Radio -Television !" 

At Last! Money- Making ` Know -Hon" 
on Transistors, Color TV and Servicing! 
Coyne's great new 7- volume set give: you all the answers 
to sere Bing problems- quickly! Fo- basic "know -how" 
that is easy to understand, you'll find everything you 
want is volumes 1 to 5 which con-.ain over 5000 prac- 
tical fa_:s and data. They cover every step from 'unda- 
mentals to installing, servicing and trouble -shooting, 
all types of radio and TV sets. Includes COLOR TV, 
UHF end TRANSISTORS. All this plus Coyne's New 
TECHNICAL DICTIONARY with over 4000 defini- 
tions of latest terms, symbols and abbreviations. 

EXTRA! 868 -Page TV CYCLO'EDIA Included 
For sreedy on- the -job use, you get Vol. 6- famous 
Coyne CYCLOPEDIA. Quick answers to problems 
on servicing, alignment, installation in ABC 
order. NEW! Each book in the e?t has bright, 
moder.+, washable covers! Use this 7- volume TV- 
RADIO LIBRARY FREE for 7 days; get Servic- 
ing Book FREE! 

SEND NO MONEY 
Just nail coupon for 7- volume set on 
7 days free trial. We'll include took 
of 150 TV -Radio Patterns & Diagrams. 
If yo(: keep the set, pay $3 in 7 days 
and M per month until $24.50 )lus 
postage is paid. (Cash price $22.)5.) 
Or ycu can return the library at our 
expense in 7 days and owe nothing. 
YOU BE THE JUDGE. Either way, 
the book of TV-Radio Patterns and 
Diagrams is yours FREE to keep! 
Offer limited. Act NOW! 
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L. 4- Latest Instruments For 
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testing instrument.. 
L. 5 -TV Servicing h. Trouble Shoot - 
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500 So. Poulina Street 
Dept. 68-T1, Chicago 12, Il. 

Educational Booi Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 
500 S. Paulina St., Chicago 12, III. 
YES! Semi 7-%&5 Lice '.Applied Practical Radio- 1) ic.ision" for 
7 days FREE TRIAL per your offer. Include TV -Radio Patterns & 
Diagram BOOS FREE. 
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TEST INSTRUMENTS 

By T. W. DRESSER 

THE quickest and ca: iest way to 
check the performance of any am- 
plifier (video, scope or audio) is by 
squarewave analysis. The method 

is rapidly increasing in popularity, but 
has been held back by the relatively 
high price of a. suitable generator. 

While circuits for home- built instru- 
ments have appeared, they usually do 
not extend beyond about 20 kc, limiting 
their use to audio amplifiers. For scope 
or video amplifiers. a range extending 
to 100 kc or more is a mist. 

Simple 2 -tube instrument delirers square we 'es 
at all frequencies between 10 and 1£0,000 cycles 

This inexpensive unit will cover from 
10 or 12 cycles up to 180 kc and can 
be built by the average technician. It 
has four ranges: 12 -180 cycles, 140- 
1,800 cycles, 1.4 -18 kc, and 14 -180 kc. 
The generated square wave has a rise 
time of slightly over 0.5 µsec and a 
12 -volt peak -to -peak amplitude. 

The circuit (Fig. 1) is essentially 
a cathode -coupled multivibrator. Com- 
ponents were chosen with a view to 
limiting the amplitude of the plate 
waveform. A dual triode is used rather 

R -1,000 ohms 
R2 -2,700 ohms 
R3- 47,000 ohms 
R4 -3,900 ohms 
R5, 7 -pot, 500,000 ohms 
R6-680 ohms 
R8-470 ohms 
R9- 39,000 ohms 
RIO- 22,000 ohms 
RI I- 10,000 ohms 
R12 -270 ohms 
All resistors 1 wolf, 10% 
CI -,05 µf 

vi v2C 6.9v 

C2 -.005 µf 
C3-500 µµf 
C4-50 µµf 
C5-10 µf, 250 volts, electrolytic 
C6-0.I µf 
C7 -8 µf, 250 volts, electrolytic 
C8, 9-0.5 pf 
All capacitors 600 volts unless noted 
JI, 2, 3- banana jacks 
SI- 2pole 4- position rotary 
VI -6J6 
V2-6A95 
Miscellaneous hardware 

Fig. 1- Generator circuit. An external power supply is needed. 

Square -wave generators can be di- 
vided into two types -those using a 
sine -wave generator followed by a clip- 
per and amplifier, and the multivibrator 
type working as a relaxation oscillator. 
Any form of square -wave generator 
should have a balanced waveform- 
duration of pulses equal to time between 
pulses -so it can be used for beam 
switching on oscilloscopes and other 
purposes. Both types of generators 
will provide this, but a complicated 
circuit -sr carefully matched time - 
constant components are required. 

92 

than two separate tubes to obtain 
better symmetry of characteristics. The 
multivibrator's output is coupled to a 
6AQ5 amplifier which provides both 
high- and low- impedance outputs. 

I used a 10 x 5 x 2 -inch chassis, but 
there is no reason why the unit could 
not be built into a small metal cabinet. 
A power supply delivering 200 volts 
do at 50 ma and 6.3 volts at 2 amps 
is required. Calibration depends to some 
extent on the B- voltage and the unit's 
frequency range may vary if the B- 
supply voltage is different. 

OR 

Take extra care while wiring and see 
that all capacitors are kept well away 
from the chassis to keep stray capac- 
itance down. Leads should be as short 
as possible and well away from the 
chassis. Mount the time -constant capac- 
itors (Cl, C2, C3, C4) directly on 
switch Si. Use the smallest -size capac- 
itors available and on no account use 
metal -cased units. The potentiometers 
are carbon or composition types. 

When wiring is finished and the 
circuit has been checked for errors, 
you are ready to check the generator. 
Connect its output to the vertical input 
terminals of a good oscilloscope -one 
that has reasonably flat response at 
high frequencies and a fast rise time - 
otherwise it will be impossible to make 
accurate tests. 

Switch on the generator and scope. 
Now vary the sweep until only 2 or 3 
cycles are visible on the screen. Then 
adjust R1 until a balanced trace (see 
Fig. 2) is obtained. Then check at with 
the generator set at 50 cycles, 10 kc 
and 100 kc. At these points the square 
wave should be a perfect figure without 
tilt, rounding or overshoots. 

In use, the generator's output is 
connected to the input of the amplifier 
under test and a scope is placed across 
the amplifier's output. Departures from 
a square wave at the output are noted 
and the cause found and repaired. 

In video amplifiers, if there is a 
falloff of lower frequencies or phase 

o 

0 
Fig. 2- Waveshapes at generator's out- 
put: a- unbalanced wave; b- balanced 

wave. 
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lt's Newly Revised And Brought Up -To -Date! 

Send for this FREE 
See what can be yours in the rapidly 
expanding field of .. . 

ELECTRONICS 
including: GUIDED MISSILES RADAR 

INSTRUMENTATION COMPUTERS 

AUTOMATION ASTRONAUTICS 

SERVOMECHANISMS 

AERONAUTICAL ELECTRONICS 

TELEMETERING COMMUNICATIONS 

MANUFACTURING TELEVISION 

BROADCASTING 

Electronics 
offers you a 

BETTER JOB 

BETTER PAY 

PROMOTION 

GREATER SECURITY 

GREATER CONFIDENCE 

BETTER 

LIVING FOR 

YOU AND 

YOUR FAMILY 

All these benefits can be 
yours if you act now! Take 
that first step this minute - 
No obligation whatsoever! 
Write 

CAPITOL 

RADIO 

ENGINEERING 

INSTITUTE 
Dept. 146 -Y, 3224 -16th St. N. W. 

Washington 10, D.C. 

JUNE, 1958 

Booklet today! 

F?A Dsi p ßul 
O 

j SSlL Es LvO 
EROwALTlOOaanriNApyt MT lTApY 

NAV 
,Lty u`yfOAT/OMS.Ag, 

ADrUI?ING 

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET ! 

CAPITOL RADIO ENGINEERING INSTITUTE 

ECPD Accredited Technical Institute Curricula -Founded 1927 

Dept. 146 -Y 3224 1641 SL N.W., Washington 10, D.C. 

Please send me your course outline and FREE illustrated 
Booklet "Your Future in The New World of Electronics" . 

describing opportunities cod CREI home study courses in 

Practical Electronic Engineering Technology. Hl 
CHECK Radar, Servo and Computer Engineering Technology 

Electronic Engineering Technology 

Broadcast (AM, FM Engineering Technology 

Television Engineering Technology 

Aeronautical Electronic Engineering Technology 

FIELD OF 

GREATEST 

INTEREST 

Name 

Street 

City 

Age 

Zone State 

Check: Home Study Residence School Korean Veteran 

NOT FOR BEGINNERS. 
if you have had a high school education, 
and experience in electronics -and realize 
The need of high -level technical knowledge 
To make good in the batter electronic jobs 
-you can qualify for CREI home study 
training. (Electronic experience is not 
required for admission to CREI Resideoca 
School). 

Please fill in the following information: 

EMPLOYED 

TYPE OF 
PRESENT WORK 

EDUCATION: 
YEARS HIGH SCHOOL_ __ 

YEARS COLLEGE 

ELECTRONICS 
EXPERIENCE 

a 
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met Wrxwat 

)CCELITE 1604 wiz 

... Superbly made and designed for Radio, T.V. 

and Electronic Technicians. See your Distributor 
... only one quality ... the finest - whether 

ou choose individual items or the handy kits .. . 

Use the Tools the Professionals use! 

XCELITE, INCORPORATED 

ORCHARD PARK, NEW YORK 

Canada: Charles W. Pointon, Ltd., Toronto PREFERRED BY THE EXPERTS 

*INTM-VNTI 
IMPROVED 11 

SENCORE 
Leakage Checker' 

..1(it Alb 

.4 
Clack these outstand- * \ 
ing New Features 

Now -For the 
first time... 
Checks130differ- 
ent tube types - 
more than any 
other 'grid circuit" type 
checker. Includes UHF and lot - 
est type tubes. 
Checks picture tubes without re- 
moving tube from cabinet or 
chassis. 
New Roll Chart prevents obso- 
lescence - just dial the tube 
type and save time. Chart is 
easily replaced at no extra Cost. 
Dynamic Filament 
checks including heater to cath- 
ode leakage & shorts - no need 
for a second filament tester. 
Two spare preheating sockets to 
cut down testing time. 
Capacitor checks simplified. 

The LC3 provides all these new improved fea- 
tures in addition to those employed in earlier 
leakage or "grid circuit" testers. A must for 
any TV service technician. 

LC3 

BIGGEST BUYS OF '58! 

P"encit 
ALL -TRANSISTOR 

Vest -Pocket 
RADIO 
14.95 

READY TO PLAY! 
Including 1000 -hour 
batteries and phone! 

Lektron scoops the field with the "hottest" pocket 
transistor radio since the advent of the transistor! 
Designed and built by Regency, one of .ameriea'< 
great names in radio. Uses an exclusive circuit with 
RF, DET and AMP stages. SMALLER THAN \ 
PACK OF CIGARETTESI -only 3 x 2 x 1 ". No EX- 
TERNAL ANTENNA OR GROUND -no hanging 
wires! Amazing sensitivity, volume and .electivity. 
Attractively designed two -tone styrene ease. Variable 
tuning covers 540 to 1500 kcs. READY TO PLAY 
when you receive it! 1000 -hour batteries and ultra - 
sensitive phone included in this fabulously Inc price! 
Gift parked. Wt. 1 oz. Postpaid. 

SATISFACTION GUARANTEED! 
20,000 OHMS /VOLT 

MULTI -TESTER 

I In stock 
at your 

INSTRUMENTS CORP. local parts 
171 Official Rd Addison, Ill- distributor 

Cut out this ad now for further information 
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SERVICE 

LOWEST 
PRICE 

IN U.S.A.! 17.99 
Ready to gol 51/2 x 33 /a 2 Test 
leads Incl. Ranges: AC 

&), 
DC V.: 

O to 1200. 600, 1.20. 30. 6. 20K 
ohms/volt DC; 10K ohms /volt AC; 

DC mils: O to 300, 12. 1.2; DC micro -amps: O to 60; 
DC ohms: O to IOK. 1550K, 1 meg, 10 m gs; DB: 
20 to -17: CAPACITANCE: .110115 to .01; INDUCT- 
ANCE: 30 to 3.11011 henrys. Ship wt. 5 lbs. Please 
include postage with this item; execs returned. 
WRITE FOR NEW SUMMER BARGAIN FLYER! 

LEKTRON 
131 EVERETT AVE. CHELSEA 50, MASS 

TEST INSTRUMENTS 

I 

J 
a 6 

r- 
.-- 

L 
d e 

f 

_. 
c 

Fig. 3- Waveforms observed in ampli- 
fier troubleshooting: a, b, c- indicate a 
falloff of lower frequencies or phase 
shift with regard to higher frequencies; d- falloff in frequency response above 
800 kc; e- falloff in frequency response 
around 200 kc; f, g, h- resonant peaks 
caused by misadjusted peaking coil, 
high wiring inductance or high -fre- 

quency leakage. 

shift with regard to higher harmonics, 
the top of the wave, instead of being 
flat, will lean over and may even be 
concave as in Figs. 3 -a, -b and -c. 
Fig. 3 -d indicates a falloff in frequency 
response above 800 cycles and Fig. 3 -e 
shows a similar condition at a lower 
frequency, around 200 cycles. 

Resonant peaks result in the patterns 
shown in Figs. 3 -f, -g and -h. This 
frequently indicates a misadjusted 
peaking coil, high wiring inductances 
or high- frequency leakages through 
gain controls or faulty capacitors. 

While the unit is small and easy to 
build, don't think of it as a toy or 
something only for amateurs. It is 
intended for serious work and is prob- 
ably as good for this purpose as many 
higher- priced more complicated equip- 
ment. It will have many uses in check- 
ing video and scope amplifiers and will 
prove just as valuable when that defec- 
tive hi -fi amplifier comes into the 
shop. END 

50 pearq ago 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electrics 
Wireless Association of America 
Electrical Experimenter 

1908 
1908 
1913 

Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of Modern 
Electrics on file for interested readers. 

In June, 1908, Modern Electrics 
Modern Electric Tubes, by H. Gerns- 

back. 
The Poulsen Wireless Station at 

Lyngby. 
A Silicon Detector, by A. C. Austin, Jr. 
The Construction of a Tuning Coil, by 

A. C. Austin, Jr. 
An Unusual Oscillation Detector, by 

John L. Hogan, Jr. 
Typesetting By Wireless, by the Paris 

Correspondent. 
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ALLIED RADIO 

K 

ALLIED knight-kits 

FMI send fait now 

LOWEST COST EASIEST TO BOLD 

ST 

knight -kits: 
BEST BUY 
HI -FI 
KITS 

18 -Wat- Amplifie- 
30 -Wat Amplifie 
25 -Wat: Amplifie 
20 -Wat: Amplifie- 
10 -Wat_ A.mplifie- 

FM -AM Tuner 
FM Tuner 
Preamplifier 

2 -Way Speaker System 
3 -Way Speaker System 

Capacitor Checker 
R/C Tester 
Trans stor Checker 
Flyback Checker 
Battery Eliminat)r 

knight -kits: 
BEST BUY 
INSTRUMENT 
KITS 

Q 
5" Oscilloscoçes 
Vacuum Tube Voltmeter 
Tube Tester 
VOM's 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
R/C Substitution Boxes 
Voltage Calibrator 

'Space -Spanner" Radio 
'Ocean- Hopper" Radio 
'Ranger" AC -DC Radio 

2 -Way Intercom 
Electronic Lab Kits 
Crystal Set 
Wireless B-oadcaster 

knight -kits: 
BEST BUY 
HOBBY 
KITS 

5- Transistor Portable 
2- Transistor Pocket Radio 
Transistor Lab Kit 
1- Transistor Radio 
Photoelectronic System 
Electronic Photoflash 
Phono Oscillator 

All -Band Ham Receiver 
Self -Powered VFO 
100 kc Crystal Calibrator 

knight -kits: 
BEST BUY 
AMATEUR 
KITS 

50 -Watt Transmitter 
RF "Z" Bridge 
Code Practice Oscillator 

WRITE FOR YOUR FREE COPY TODAY 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 122 -F8 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1953 ALLIED 404 -Page Catalog 

Name 

Address 

City Zone_'itate 
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TEST INSTRUMENTS 

1=kmt./.7.Art-ka 

By I. QUEEN 
EDITORIAL ASSOCIATE 

THE R -C type of audio oscillator is 
well adapted to home construction 
because it is easily assembled and 
calibrated. This one has novel fea- 

tures not found in previous designs. 
Using only two tubes and no variable 
capacitors, it is easy to construct and 
takes up little space. It covers 15 cycles 
to 100 kc with plenty of output and low 
distortion. The most important feature 
is spot tuning, which makes many fixed 
frequencies available at the throw of 
one or more switches. 

Fig. 1 is the complete circuit. V2 
feeds back voltage to V1's grid through 
an R -C network. Oscillations occur at 
the frequency of the network. V2 is a 
cathode follower capable of high output 
at a low output impedance. Note how 
direct coupling eliminates components 
and, of course, improves frequency 

SEL RECT 130V/65MA (2) 
RECT I 

T + R16 

117V AC 

F 1/2A 

56 1 

R23OV CTBn 
40MA 

F RI7 

6.3V 

1.5A 
RECT2 68n 

AC CONNECTOR 

96 

VI V2 

10H/50 MA 

+ óH =1-1 
CII-a 

TTCII-b 
k140/1510V 

7. 

With this signal generator, a flick of a switch spots the 
frequency you want -between 15 and 100,000 cycles 

response. V2's cathode is well above 
ground, but so is its grid and there is 
no bias problem. The power supply is 
conventional and needs no description. 
It is a full -wave type that delivers about 
135 volts at 20 ma to the oscillator. 

From TV- receivers we know that 
switch tuning is quick and convenient 
and that it eliminates human error. 
If you have occasion to use several 
frequencies during a test run or hi -fi 
measurement, you will appreciate this 
feature. It means that you can switch 
from one frequency to others and 
always return to the precise value you 
originally had. 

There are three frequency switches, 
for 15, 25 and 60 cycles. Fortunately 
we are not limited to a single frequency 
per switch. Actually, combinations of 
the three may be switched in, the 

6AÚ6 

R3 47K 

135V 6CL6 

R4 IOOK 

+ 
T7 CI 16 

50V 

RI 390n LM 

R2 

V2 I6 

7 

A 
C2 + 

20/150V 
R6 5K 

IOW WW 

IK 
117 V/ 3W 

HARMONIC 
e 

2 

R5 Z47n 

ISI-a XI OC3 
o >o It 

.05 

xl0 0C4 
o It 

.005 

XDI00 O j+_' 
500NHf/500V 

Xa1000 O C6 

RANGE 50Hy(/500V 

007 
51-b 

o 

.5 

HIGH 

OC8 
tl 
.05 

0C9 
D It 

.005 
OCIO 

o it 
500Nf/5O0V 

1 

R7 IK RB 

JI 

AF OUTPUT 

J2 

55 
GLOW 

OUT 750" 
5%R9 33n 

S2 53 S4 

04' O O O O O 
RIO 75K RII 47K R14 I 8 RI5 

5% / 
RI3 

y 
151, 25 60 

IOSEE TEXT 

NOTE 
CAPS 200V UNLESS NOTED 

Fig. 1- Circuit of the two -tube Spot- O- Matic. 

resultant being the sum frequency. 
For example, operating the first two 
switches (15 and 25 cycles) gives a 
40 -cycle output. With the three basic 
frequencies there are seven spot fre- 
quencies per decade. They are 15, 25, 
40, 60, 75, 85 and 100 cycles, making 
a good distribution throughout the 
decade. The oscillator has a multiplying 
switch for x 1, x 10, x 100 and x 1,000; 
so you have a total of 28 spot fre- 
quencies, the highest being 100 kilo- 
cycles. 

The frequency- coupling network is 
a bridged -T (see Fig. 2). Bridged -T 
oscillators generally have lower distor- 
tion than those based on the Wien 
bridge. Also, hum is lower because 
there is a common ground for both in- 
put and output. 

Capacitors C. and C» control the 

RI -390 ohms 
R2 -pot, 1,000 ohms, screwdriver adjust 
R3- 47,000 ohms 
R4- 100,000 ohms 
R5-47 ohms 
R6 -5,000 ohms, 10 watts ww 
R7 -pot, 1,000 ohms 
R8-750 ohms, 5% 
R9-.33 ohms 
RIO, 11-75,000 ohms, 5% 
R12, 13 -47,000 ohms 
R14, 15- 18,000 ohms 
R16, 17-68 ohms 
All resistors t/2 -watt 10% unless noted 
CI -16 pf, 150 volts, electrolytic 
C2 -20 µf, 150 volts, electrolytic 
C3, 8-.05 µf, paper 
C4, 9 -.005 µf, paper 
C5, 10-500 µµf, mica, 500 v 
C6-50 µµf, mica, 500 v 
C7-0.5 µf, paper 
C11 -40-40 µf, 150 volts, electrolytic 
All capacitors 200 volts unless noted 
CH- filter choke, 10 h, 50 ma, 500 ohms (Triad C -3X 

or equivalent) 
F-1/2-amp fuse 
JI, 2 -phono jacks 
RECT I, 2- selenium rectifiers, 65 ma, 130 volts 

(Federal 1002 or equivalent) 
SI -2 -pole 5- position rotary (I position unused) 

(Centralab PA -1003 or equivalent) 
S2, 3, 4-dpdt toggle 
55, 6-spst toggle 
T -power transformer: primary, 117 volts: secondary, 

230 volts ct, 40 ma; 6.3 volts, 1.5 amps (Triad 
R -29A or equivalent) 

VI -6AU6 
V2 -6CL6 
LM -3 -watt 117 -volt candelabra screw -base lamp 

(Allied Radio 52E354, GE type 356 or equiv- 
alent) 

Socket, candelabra screw 
Socket, 7 -pin miniature with shield 
Socket, 9 -pin miniature with shield 
Chassis, 2 x 7 x 7 inches 
Fuse holder 
Miscellaneous hardware 
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CHART OF CAPACITANCES 
USED BY THE AUTHOR 

Value and 
Capacitor connection 

C3 .05 µf 
C4 .022 µf in series with .005 µf 
C5 500 µµf 
C6 47 µµf 
C7 0.5 µf 

C9 .005 
µf fn parallel with .001 µf .05 

CIO 500 µµf in parallel with 36 eef mica 
trimmer adjusted for optimum 

frequency range which may be x 1 
x 10, x 100 or x 1,000. Ce is always 

10 times larger than the corresponding 
C. When the switch is thrown to the 
next higher range, the respective capac- 
itors are one -tenth the value of those 
for the previous range. For any given 
range, resistors R. and Rn are equal, 
and they select the actual frequency. 

TO VI GRID 

10K 

TO HIGH TERMINAL 10K 

S5 

TO COMMON TERMINAL SI -b 

100K 

IOOK 

fig. 2 -The basic bridged -T frequency - 
determining R -C network. 

A lower resistance means higher fre- 
quency. For the three spot frequencies 
we need three pairs of identical 
resistors. 

Building the oscillator 
The instrument is built into a 7 x 7 

x 2 -inch aluminum chassis. There is 
plenty of space for all components with- 
out crowding. The HARMONIC control is 
above the chassis, all others are on the 
front panel. The output jacks are 
mounted on the right of the chassis. 

First mount the tubes, HARMONIC 
control, transformers, etc. Then assem- 
ble the power supply and check it. 

Now you are ready for the frequency 
networks. Since the frequencies are 
fixed, it pays to spend a lot of time 
here to obtain accuracy. Commercial 
instruments are often rated at 5% 
maximum error but, if you have the 
time and patience, you can do much 
better. The plan is to go through your 
resistor and capacitor supplies and 
select the correct values by actual fre- 
quency measurement. The values des- 
ignated on the schematic will provide 
the required frequencies quite closely, 
but if you have access to an oscillo- 
scope, you can select components for 
higher precision. 

Few experimenters have access to a 
good capacitance bridge, and it is not 
needed. Use paper or mica capacitors 
throughout, not ceramic or electrolytic. 
The resistor pairs should be checked 
with an ohmmeter. 

For the x 1 range, you need a 0.5- 
and a .05 -pf capacitor. (At this stage 
of the game it is wise to connect all 
components with clip leads, leaving the 
soldering until you have made the final 
selection.) 

Using your ohmmeter, select a 
matched pair of resistors of approx- 

JUNE, 1958 

TEST INSTRUMENTS 

V2 

'FUSE HOLDER 

C9look C7 

S3 
S4 

R7 

2 

All the Spot -O -Matie controls bit one are 
mounted on the instrument's front panel. 

A C CONNECTOR RECTI RECT2 

Under 
power 
from 

imately 18,000 ohms. Upon completing 
the network and connecting it to the 
oscillator, your scope should show a 

*George Zwick, Oscilloscope, page 122 (Cerra- 
back Library). 

the chassis. Note that the rectifiers and 
supply filter capacitor are mounted away 
the rest of the oscillator's circuitry. 
frequency of 60 cycles.* If the frequency 
is too high, larger resistors are needed 
or the value of the capacitors may be 
increased. That's why it is a good idea 
to have three or four capacitors and 
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NM\ ... 
std eopholric 

HIGH 
FIDELITY 
components 

br 

p'.IoI. 
t r- 0 
0 o 0 n o a 

SP -215 
Stereo Preamplifier 

$189.50 

SM -244 
Stereo Preamp 
and Amplifier 

$189.50 
PRICES SLIGHTLY HIGHER IN WEST 

For complete details, 
mail this coupon today. 

Pikt Radio Corporation 
37-06 36th St., L. I. C. 1, New York 

Please send literature covering 
Pilot Stereo Components. 

RQ-6 

NAME 

ADDRESS 

CITY ZONE STATE 

Manufacturer in electronics 
for over 39 years 
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TEST INSTRUMENTS 

resistors of each indicated value on 
hand. Select the units that give greatest 
accuracy. 

Now pick a matched pair of 75,000 - 
ohm resistors. Try various units from 
those you have to get as close to 15 
cycles as possible. Repeat this with 
47,000 -ohm resistors to obtain 25 cycles. 
If this frequency does not make an 
easily recognized pattern when com- 
pared with line frequency, try switch- 
ing on 15 and 25 together. The 40 -cycle 
pattern is easier to recognize. If the 15 
and 40 networks are accurate, the 25 
must also be. 

Select a .05- and a .005 -uf capacitor 
for the X 10 range. Don't forget that 
the larger unit is always C1 and con- 
nects to switch S1 -b. With these capac- 
itors the frequency must be 10 times 
larger and the amplitude must remain 
unchanged. Be guided by these facts: 
If one or both capacitors are too large, 
your new frequency will be lower than 
it should be. If the amplitude is too 
high, the ratio of C, to Ca is too great. 

Amplitude adjustments 
For example, suppose we have com- 

pleted the X 1 range. Switch in. any de- 
sired frequency in the band, say 40 
cycles. Connect to the scope and set the 
sweep so that a single cycle appears. 
Thus, the sweep frequency is also 40 
cycles. Now switch to the X 10 range. 
You should observe 10 complete cycles 
on the scope. Furthermore, the ampli- 
tude of the range -2 pattern should be 
irlen flea l with range -1 signal. 

Let us say that you are not too lucky 
(or perhaps you are very fussy). You 
feel that the range -2 amplitude is larger 
than that of the first. Furthermore, 
the frequency is a little too low and 
you want improvement. To raise the 
frequency we need lower capacitance 
(the resistors have been selected once 
for all ranges and should not be dis- 
turbed) . The larger amplitude of range 
2 shows that the ratio C, /C;, is too 
large. Therefore, we select another 
(smaller value) for C. For extra -high 
precision you may even have to make 
a new selection for both capacitors. 

Your labor can be eased with the 
help of another oscillator to compare 
frequency. Otherwise, simply set your 
scope for a complete cycle on one range, 
and look for 10 complete cycles on the 
next higher range. Use a minimum 
(preferably zero) sync signal during 
this measurement. For high accuracy, 
the patterns should remain stationary 
without aid of sync. 

To arrive at the correct value of 
capacitance or resistance, you can add 
units in parallel or series as required. 
The chart shows the particular shunt 
and series capacitor arrangements I 
used. The same method applies, of 
course, to the resistors. I find that heat 
applied to a resistor can often raise 
its resistance several percent. If you 
have a resistor that is slightly low, 
apply a hot soldering iron to its leads. 
The resistance will rise appreciably, 
and in most cases will fall on cooling 

but leave a net rise. For this reason 
keep hot soldering irons away from 
the resistors once you have the correct 
value. 

Note that C7, C8, and C9 are 
mounted above the chassis. The other 
capacitors are below. 

Final steps 
After completing the instrument, 

connect its output to an oscilloscope. 
Note that J1 and J2 are tied together. 
Thus you may use one as signal source 
for an amplifier, and the other may be 
used for monitoring voltage or wave- 
form. As the HARMONIC control (R2) is 
set toward zero resistance, no oscilla- 
tion will occur. At maximum a dis- 
torted wave will be observed and, as the 
resistance is lowered toward midrange, 
the wave clears up. At about a 3 -volt 
output, it should be. a good sine wave 
but distortion will be still lower as R2 
is decreased further. 

S5 controls the output amplitude. In 
one position the maximum is about 3 
volts (depending upon R2's setting). In 
the low position, the maximum is about 
100 mv. R7 is a variable output control. 

Because of low output impedance, 
the voltage does not drop much when a 

TO PIN I OF VI 
1t 

Ca 

Ra Rb 

Cb 

POINT A- 
FIG.I 

Ra'Rb 
Cb=IOCa 

Fig. 3 -A few additional parts and 
you've added a useful variable frequency 

circuit to the unit. 

load is connected. For example, if you 
adjust. for' 2 volts open -circuit, a 600 - 
ohm load will reduce it to 1.5 volts. 

If you wish to add other basic fre- 
quencies or perhaps to substitute fre- 
quencies for those listed, the resist- 
ances must be changed. The required 
resistance may be calculated from the 
following simple formula: 

f 

1,100 -R 
where R is in thousands of ohms and 
f is the basic frequency (in the lowest 
range). Capacitors are as specified 
previously. Thus, for 55 cycles you need 
a pair of resistors, each 20,000 ohms. 
Of course this is the approximate value. 
The exact resistance is indicated by 
your oscilloscope as already described, 
and it requires careful selection of 
resistors. 

Also, you may wish to add variable 
tuning. Since capacitance is fixed for 
any given range, the resistance must 
be varied. For the variable element. use 
a dual potentiometer, each unit 100,000 
ohms with logarithmic taper (see Fig. 
3). The fixed resistors are limiting 
elements. To use the variable tuning, 
switch off all fixed frequencies and 
switch in the dual potentiometer in- 
stead. This feature was actually 
included in an earlier model of the 
Spot -O- Matic, but was abandoned in 
favor of greater simplicity. END 
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An Inexpensive Scope Calibrator 
_4 range of .01 to 100 volts peak -to- 
peak with an accuracy of 5% makes 
this unit a valuable addition to your 
test equipment 

By JOSEPH CHERNOF 

TEST INSTRUMENTS 

Top view 

R7 

F amateurs and experimenters were 
polled as to what they consider the 
most important single difference be- 
tween an inexpensive oscilloscope 

and its high -priced laboratory brother, 
the hands -down winner would prob- 
ably be a built -in calibrator circuit. 
To be truly useful, the calibrator should 
provide a continuously variable output 
over a wide range with a reasonable 
degree of accuracy. It should also be 
small and compact so it can be used 
with a scope without increasing work- 
bench clutter. Such a unit is described 
in this article. 

The scope calibrator operates from the 
117 -volt line. It has a useful output 
from below .01 volt to 100 volts peak 
to peak. With normal values of ac line 
voltage, output voltage accuracy should 
hold to within 5% after calibration. 
Accuracy depends on the care used in 
selecting the voltage- dividing resistors 
used in the COARSE OUTPUT switch 
network. 

There are three front -panel controls. 
One, the COARSE OUTPUT switch, is 
a decade attenuator that provides four 
ranges of output voltage. The second, 
the OUTPUT VOLTS control, provides 
a continuous linear adjustment of the 
calibrator output voltage. The third 
control is an ON-OFF switch. Two 
pairs of banana jacks on the unit's side 
panels provide input and output ter- 
minals. The signal input terminals re- 
place the scope's vertical input ter- 
minals for all test -lead connections. 
The signal output terminals are con- 
nected to the scope's vertical input 
terminals. For normal use of the 
scope, the fifth position of the output 
attenuator control provides a direct 

JUNE, 1958 

C2 

J3 

R3 

J4 

R2 

RI 

RECT 

With a little crowding size could be cut in half. 

JI 
INPUT 

2 

ON-OFF 
SI -o 

117VAC 

R4 180 C2.05 MN-it 

SEL RECD 
130V /65MA 

A2 

R5 
LINE ADJUST I 8 

DI D2_ 

4UI 601 

05V 

IO 
OUTPUT 
VOLTS 

R6 
I00KO 

R7 

90K 

4 52 
o 

XI COARSE 
OUTPUT 

3 

© 
9K 

X.I 

120V/50 MA 
100n4 1.23( + '.2 K 

40/150V 2 47 
6.3V /2A NOT USED 

RI -100 ohms 
R2, 3 -1,200 ohms 
R4- 180,000 ohms 
R5 -pot, 10,000 ohms, screwdriver adjust with lockrwt 
R6 -pot, 100,000 ohms, linear taper 
R7- 90,000 ohms, I% 
R8 -9,000 ohms, I% 
R9 -900 ohms, I 

R10 -100 ohms, 1% 
All resistors r/2 watt 
CI -40-40 µf, 150 volts, electrolytic 
C2 -.05 µf 
*DI- 41.11, International Rectifier selenium diode 

OB2 

01% 

2 

R9 
OnX.01 

ORZO 

IOOn X .001 

J3 

OUTPUT 

J4 

*D2 -6U1 International Rectifier selenium diode 
(DI, D2 mounted under terminal boa-d.) 
JI-4- Banana jacks 
RECT, selenium 130 volts, 65 ma 
SI -spst toggle 
S2-1-pole S- position rotary 
T -Power transformer: primary, 117 valu secondary 

120 volts, 50 ma; 6.3 volts, 2 amps (Merit P -3045) 
V-0B2 
Case, 6 x 6: 4 inches, socket, 7 -pin minia ure 
miscellaneous hardware 

Available from: Radio Shack, 167 W aelington St., 
Boston 8, Mass. 

Circuit of die scope calibrator. 
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New C40 Adopter far 
110' Tubes and Color Tubes 

CRT 400 PROVES REAL MONEY -MAKER 
Thousands of servicemen today make money 
and keep customer good -will by checking and 
correcting b &w picture tube troubles with the 
famous B &K CRT 400, right in the home without 
removing tube from set. Restores emission and 
brightness. Repairs inter -element shorts and open 
circuits. Checks leakage. Indicates picture quality 
customer can expect. Life Test checks gas content 
and predicts remaining useful life of picture tube. 
Makes new picture tube replacement sales easier! 
Model 400 (without adapter) Net, $5995 
NEW MODEL (40 ADAPTER DOUBLES VALUE OF B &K CRT 

Designed for use with all B &K Models 400 and 
350 CRT's. Makes it easy to test and rejuvenate TV 

a, color picture tubes and 110° picture tubes. Isolates 
and detects difficult color troubles. Tests and 
rejuvenates each gun of the color picture tube 
separately the same way as a black & white t ube. 
Model C40 Adapter Net, 5995 
See your B &K distributor, or write for Bulletin API 2-E 

Makers of CRT, DYNA-QUIK, DYNA SCAN and CALIBRATOR 

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

Send for It today! 

NEVER BEFORE AT THIS LOW PRICE! 

Precision, battery- operated 
transistorized portable 

TAPE RECORDER 
Weighs only 2 lbs. 8 "x7 "x2" 

(imported from West Germany) 

Precision- engineered -Records, plays hack, erases. Variable 
I controls. Operates on 4 ordinary C- batteries. Uses standard 'a" 1 -111i1 

-roil tape. Playback time about 15 rain. Patented motor mount provides 
tnrward and reverse winding; stopping with instantaneous braking action. 

raking tip all slack tape; preventing tape from spilling. Voice can be dubbed 
:uul superimposed on music or other voice recording land vice versa). Fine, 
durable. high -quality components. Complete instructions. 
Servicemen -Dealers! Every service call an easy .sale after a simple demon- 
stration. Renders .sane functions as machine: costing many times as much. 

Unconditionally guaranteed for 90 days against mechanical defects. 

Your cost for sample, only 
529.95. Suggested retail sell- 
ing price, $39.95! On your re- 
order for two or more, earn an 
additional 10% discount. Hurry 
-be the first in your area with 
this sure -fire item! Everyone 
will buy! Rush order now! 

10 -day money -hack guarantee. 

FILNOR PRODUCTS CO. RÉ 5 1 Park Ave., N.Y. 16, N. Y. 

TEST INSTRUMENTS 

connection between the input and out- 
put terminals. This effectively removes 
the calibrator from the scope's input so 
a signal from a circuit under test can 
be observed. Additional utility and 
flexibility can easily be incorporated 
by adding an extra pair of input ter- 
minals connected to a sixth position 
of the output attenuator switch. (You 
would need a six -position rotary switch 
instead of the five -position unit used.) 
This would let you monitor two sep- 
arate circuits without moving test 
leads around. 

The unit's circuit is shown in the 
diagram. A rectified do output voltage 
is filtered through Rl, R2, R3, Cl -a and 
Cl -b. Rl is a current- limiting resistor, 
included to prevent damage to the 
selenium rectifier by the initial surge 
of charging current drawn by Cl. Re- 
sistors Rl, R2 and R3 are also used 
in conjunction with V1, an OB2, to 
provide a regulated 105 -volt do output. 

Clipped output 
The transformer's 120 -volt output is 

also applied to the calibrator's voltage - 
dividing resistors. Diodes D1 and D2 
limit the applied voltage to a 105 -volt 
peak -to -peak value. Dl's cathode is 
biased with 105 -volt regulated do 
from V1 so that it will conduct when 
voltages exceeding 105 are applied to 
its plate. Thus, peak voltages higher 
than 105 are effectively clipped. Like- 
wise, D2's plate is connected directly 
to ground so that all negative values 
of instantaneous ac voltage will also 
be clipped. The output of these clip- 
ping circuits is a semi -square wave with 
a constant 105 -volt peak -to -peak value. 

This constant output voltage is ap- 
plied to the output attenuating circuits, 
consisting of potentiometer R5, potenti- 
ometer R6, and the COARSE OUT- 

PUT switch resistors R7, R8, R9 and 
R10. Values for these resistors have 
been chosen so that the variable output 
voltage from R6 can be multiplied by 
attenuation factors of 1, 0.1, .01 and 
.001. R7, R8, R9 and R10 should be held 
to tolerances of 1% for best calibra- 
tion accuracy. 

The initial calibration procedure is 
short and sweet. Connect an accurate 
vtvm to output terminals J3 and J4, 
turn the calibrator unit on and set 
OUTPUT VOLTS potentiometer to 
the maximum voltage setting. Set 
COARSE OUTPUT switch to its 
X 1 position. The vtvm should indicate 
approximately 105 volts peak to peak. 
Vary R5 until the output voltage réads 
exactly 100 peak to peak. Tighten the 
shaft locknut. 

The unit is now ready to use. It 
can be mounted on top of your scope or 
bolted to its side. The components will 
fit into a much smaller case if size 
and portability are important. If the 
unit is mounted on top of the oscillo- 
scope, size would not be a major factor, 
and a 6 x 4 x 4 -inch metal case, finished 
to match your oscilloscope, will provide 
an attractive housing for the calibra- 
tor. END 
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New Tubes 

& Semi- 
conductors 

THIS month has turned out a large 
group of new units. Among them are 

two MADT transistors, a test picture 
tube for 110 °deflection systems, a high - 
fidelity output tube and a group of 50- 
watt power transistors. 
2N499 

A micro -alloy diffused -base germa- 
nium transistor intended for use as a 
power oscillator or power amplifier at 
frequencies up to 100 mc. Polarities 
are similar to those of p -n -p transistors. 
Power gain is typically 10 db at 100 mc. 
Typical power oscillator output at 100 
mc. is 35 mw. 

The maximum ratings of this Philco 
transistor are: 

VVE 
VCE 
VEB 
Io (ma) 
P° (mw) 

r 
ELECTOR fi- BASE 

EMITTER 

2N499 
2N504 

- 30 - 18 - 0.5 - 50 
75 

PIN CIRCLE 
DIA .071 IN 

2N504 
The 2N504 is a hermetically sealed 

germanium MADT (Micro -Alloy Dif- 
fused -base Transistor) field -flow tran- 
sistor designed for use in if amplifiers. 
Its maximum frequency of oscillation is 
at least 50 mc. Polarities are similar to 
those of p -n -p junction transistors. 

Maximum ratings of this Philco unit 
are: 

Vert - 35 
VOE(IB - O) -25 
VEB - 1 
Io (ma) - 50 
Pe (at 25 °C) (mw) 50 

8YP4 
This lightweight (2- pound) 8 -inch 

rectangular picture tube is designed as 
a universal check tube for TV receivers 

using 110° picture tubes. The tube has 
a conventional base and comes with an 
adapter to match the button base of 
most 110° tubes. It has a 6.3 -volt 
600 -ma heater which is also designed 
to operate satisfactorily in 450 ma 
heater strings. It is made by Sylvania. 

JUNE, 1958 

Thoroughbreds when 
the heat's on 

tiers are two types of c -D tubulars so thoroughly entombed in high - 
grade plastic that they're virtually unaffected by heat, cold and 
humidity. And, because they employ superior dielectrics, these capaci- 
tors have a 15 % -25% greater voltage breakdown margin. That makes 
them the ideal replacement capacitors on all servicing jobs. 

The C -D CUB, shown, is available with HT COMPOUND or DYKANOL "C" 
dielectric. The C -D PM utilizes the superior dielectric qualities of 
DUPONT "MYLAR." Both types maintain excellent electrical character- 
istics at high temperatures. 

For a lasting service job, use C -D CUBS or PM'S. Your local C -D 
distributor carries complete stocks. For full data, ask for catalog 
200D -3, or write Cornell -Dubilier Electric Corporation, South Plain- 
field, New Jersey, Dept. RE -6. 

CORNELL - DUBILIER 
01 CAPACITORS 

Old Hands at Dependability 
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All new features 
Completely designed from the ground up, CDR Model TR -15 and 
TR -16 Rotors have features never before available in the popular price 
range. Check these refinements and you'll see why : Quick mounting 
mast collet ... speedy installation (no loose parts to assemble) . . . 

self -centering sawtooth clamps take masts up to 11/2" O.D.... instant 
locking prevents drift ... mechanical brake releases magnetically ... 
instantly reversible ... makes complete revolution in 45 seconds... 
meets JAN salt water test... great strength thrust bearing support... 
low weight ... completely weather- sealed ... fits standard towers ... 
streamlined to reduce wind resistance .. , mahogany or blonde finish 
control box. Get full details today from your local CDR distributor. 

CORNELL- DUBILIER ELECTRIC CORP. THE RADIART CORPORATION 
South Plainfield, New Jersey Indianapolis, Indiana 

CDR 
Antenna Rotors 

Old Hands at Dependability 

NEW TUBES & SEMICONDUCTORS (Cont'd) 

2 N 623 
A high- frequency diffused -base ger- 

manium transistor that enables high 
gain at frequencies ideal for television 
if amplifiers, radio rf amplifiers and 
vhf oscillators. Featuring a 200 -mc 
typical maximum frequency of oscilla- 
tion and a 90 -mc typical alpha -cutoff 
frequency, this p -n -p transistor delivers 

CAS \\B 2N623 

CASE MITTER 

COLLECTOR 

INPUT FROM 
IDENTICAL C 

STAGES C 

1,5 K 

TI 

} 

4.7yyf 2 

N CIRCLE 
DIA .2 IN 

OUTPUT TO 
IDENTICAL 
STAGES 

IOK 
2.2K .001 

.001 

NOTE _ -I2VDC + 

TI T2-PRI:2IT N °30; SEC:2 -3/4T N °30 WOUND OVER 
BOTTOM END OF PRI ON I/4 IN DIA FORM 

50 -db gain at 1 mc and 13 -db gain at 
50 mc. In the 43 -mc if amplifier circuit 
(see diagram) the Texas Instruments 
2N623 provides 15 -db typical gain and 
20 -mw output. 

Maximum ratings of the unit are: 

.001 1.5K 

VI'Rp - 30 
V1B1 - 15 
V Elt -1 
P,°t,,, (mw) 40 

7027 
A high -perveance beam power tube 

designed specifically for use in push - 
pull power amplifier circuits of high - 
fidelity audio equipment. Featuring 
high power sensitivity and high stabil- 
ity, the 7027 can deliver high power at 
low distortion. Double -base pin connec- 
tions for both grids 1 and 2 provide for 
flexibility of circuit arrangement and 
cool operation of the grids, which mini- 
mizes reverse grid current. 

7027 
Typical operating values using this 

RCA tube in an Ultra- Linear output 
circuit are: 

V r 410 
V42 see note 
Cathode bias resistor (ohms) 220 
Peak of (gl - gl) (volts) 68 
Zero- signal cathode 

current (ma) 134 
Maximum -signal cathode 

current (ma) 155 
Effective load resistance 

plate to plate (ohms) 8,000 
Total harmonic distortion 

( (4) 1.6 
Maximum -signal power out - 

put watts 24 
NOTE : g2 voltage is obtained from taps on the 
primary winding of the output transformer. The 
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NEW TUBES & SEMICONDUCTORS (Conf"d) 

tte are locates' each side of the center tap 
=e. a to apply G 

. ' the plate signal voltage 
to c_ ,f each nJq. 

N394, 395, 396, 397 
These germanium p -n -1_: alloy -junc- 

tion high -frequency switching transis- 
tors are intended for military, industrial 
and data -processing applications where 

PIN CIRCLE DM .2 IN 

66.E 

EIÑRTEF 

2N394 
2N395 
2N396 
2N397 

BASE CONNEC'ECITCCGSE 

high reliability and extreme stability of 
characteristics t c 1 prime impel-, 
tance. 

Maximum rating of these Gere/ al 
Electric transistors at. 25 °C are: 

- 20 -10 - 20 - 10 - 10 - 10 - 2eG - 250 
1.5C 150 

~,V394 95 
Vcn - 10 - 15 
Ves - 10 -15 
VE, -10 -10 
L! (nia) - 200 - 200 
P,,,.., (mw) 150 150 
Alpha -cutoff 

freq (me) 5.5 7 7 10 

2N627, 628, 629, 630 
Germanium p -n -p alloy j tùnction 

power transistors capable of handling 
high wattages at. high .N' oltage. Collec- 
tor electrode is connected to the case. 
Units are designed for high -current 
switching and audio applications. 

EMIT TER 

COLLECTOR 

.40,15 FOR N i2 AWE *DE 

BASE 

COLLECTOR CONNECTED TO CASE 

Maximum ratings of these Motorola 
transistors are: 

2N627 
2N628 
2N629 
2N630 

2N627 698 629 6830 
Vcn 40 60 80 100 
VE 30 45 60 75 
I, (dc) (amps) 10 10 10 10 
P, (base temp 

30 °C) (watts) 50 50 50 50 
END 

"OK! So 1 am chicken!" 
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Consistently dependable power 
Next time an auto -radio vibrator replacement is called for, 
try Radiart. There's a complete line for all 6 -volt and 12 -volt 
applications. And no waiting for the type you want, because 
your local Radiart Distributor maintains a full stock for your 
convenience. Ask him for your free copy of the Radiart Vi- 
brator Replacement Guide, or write to Dept. S -1, The Radiart 
Corporation, Indianapolis 5. Indiana. 

R&PJ4L::RiT 
0 if;zrzo 

fOBÌ 
,. Vibrators 

Old Hands at Dependability 
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Devices 
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HAM RECEIVER KIT, Mohawk 
model RX -1. Wide -band slide -rule 
type vernier tuning. Covers am- 
ateur bands from 160 -10 meters. 
External receiver -powered con- 
verter accommodations cover 6 
and 2 meters. Front end pre - 
assembled, wired and aligned. 
Double- conversion if at 1682 

kc and 50 kc. 5 selectivity 
positions from 5 kc to 500 
cycles. Bridged T -notch filter 
for maximum rejection. Built - 
in 100 -kc crystal calibrator. 
10 -db signal -to -noise ratio at 
less than -1 au input. 15 tubes. 
-Heath Co., Benton Harbor 20, 
Mich. 

INDOOR ANTENNA, Perma- 
Teno. Two continuous foil strips 
are glued to ceiling and con- 
nected to an antenna wall out- 

let. Elements are extended from 
both sides of ceiling strips and 
secured with conductive cement. 
When painted over, antenna be- 
comes invisible. Kit includes 
compass for proper orientation, 
conductive paint and materials, 
wall outlet, wall and conductive 
cement, applicator and other 
necessary material. -K & K Re- 
search Development Co., P.O. 
Box 925, Hawthorne, Calif. 
FRINGE -AREA TV ANTENNA, 
Satellite- Helix. 28 elements. 
Front -to -hack voltage ratios: 

15 to 1 (low band), 18 to 1 

(high band). 300 -ohm imped- 
ance, balanced sleeve dipole 
system. JFD Electronics Corp., 
6101 16th Ave., Brooklyn 4, N. Y. 

TV ANTENNA, Dora -Gold Cor- 
vette. Deep fringe -area, all - 
channel type (2 -13). Metal ele- 

ice/ 
ments covered with vinyl plastic 
to protect against corrosion. - 
Clear Beam Antenna Corp., 
Canoga Park, Calif. 
ANTENNA TOWER, No. 25. 
General -purpose communications 
and heavy -duty TV type. 12 %- 
inch equilateral triangular de- 
sign. Uses 11/4 - inch heavy - 
gauge tubing for side rails and 
zig -zag solid steel cross bracing. 
Self- supporting to 50 feet or 

guyed to 150 feet. Hot -dipped 
galvanized or enamel finish. - 
Rohn Manufacturing Co., 116 
Limestone, Bellevue, Peoria, Ill. 
LOW -LOSS SWITCH, for an- 
tenna systems, T.4C0 model 823. 
Miniaturized unit 1% x 1% 
inches. Mounted in gold anodized 
case. Slide switch presents 300 - 
ohm impedance for maximum 
energy transfer. Dpdt type unit 

used for switching between two 
antennas at receiver.- Techni- 
cal Appliance Corp., Sherburne, 
N. Y. 

AUTO RADIO ANTENNA, 
model JA -7 Bullet. Chrome, die - 
cast swivels for vertical or 45 °, 
angle mounting. 3- section tele- 
scoping mast extends to 57 

r? 
inches. -Tenna Manufacturing 
Co., 7580 Garfield Blvd., Cleve- 
land 25, Ohio. 

STYLUS -USE TIMER, Hi -Fi- 
Eye. When connected in parallel 
with record changer or turn- 
table, automatically indicates 
how many hours it has been in 
use. Lets you know when to 

change stylus.- Electronic In- 
struments Service, 8907 S. Ver- 
mont Ave., Los Angeles 44, 
Calif. 
VARIABLE ATTEN UATORS. 
Model AV -50 (illustrated) has 
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cOYNE 
QUALITY 
TRAINING 
AT Low 

COST 

TELEVISI RADIO' 
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 COCI'ON BI ?LO1V' for Free Rook ¡ 
and full details including EASY PAY- 
MENT PLAN. NO COST OR OBLIGA- 
TION-NO SALESMAN WILL C. \LL. 

COLOR TV 

9. W. COOKE, lr., C OYN E FOUNDED 1899 
Pres. 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Pauline, Dept. A8 -H5. Chicago 12, Illinois 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, II1.,Dept. A8 -H5 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

I_ City 
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State 

NEW ULTRON UNIT PROVIDES 

SONIC REALISM-1 
THE MODEL U -2 

REVERBERATION UNIT 

MAKES YOUR MUSIC SYS- 
TEM REPRODUCE NATURAL 
QUALITIES OF LIVE SOUND [7;1 

"PRESENCE" AT LOW COST 
APPLICATION OF REVERBERATION PRINCI- 
PLES GIVES EFFECT OF STEREO WITHOUT 
REQUIRING MULTIPLE PROGRAM SOURCE 

Ultron Company's Model U -2 Reverbera- 
tion Unit will link any supplementary am- 
plifier- speaker combination to your basic 
monaural system so as to provide realistic 
sound reproduction from a single source of 
program material. Music through a U -2 
equipped system acquires a depth and 
sparkle known only to those accustomed to 
more expensive stereo installations. Hook- 
up is a simple matter covered in full by 
installation instructions accompanying each 
unit. Dimensions are approximately 2 x 3 

x 51/4 inches. 

ORDER NOW 
OR SEND FOR FURTHER DETAILS 

Purchase price will be refunded if unit is not 
as claimed and is returned undamaged within 
Ten days of purchase. 

ULTRON COMPANY 
Dept. R -1, 7943 Haskell Ave., Van Nuys, Calif. 
Il Send free descriptive folder 

Send U -2 Units @ $18.75 
(Calif. residents add 4% sales tax.) 

C.O.D. ' Postpaid (check enclosed) 

Name 

Address 

City & State 

At.W1bYS 
5pECW1 

HUSH' 
Chemically engineered 

for tuners and switching mechanism 
Hush comes in a 6 oz. pressure can with 
sufficient pressure to reach all contacts to 
wash away that dirt, leaving clean and 
positive contacts, protected with o lasting 
lubricant film. 

Hush also available in 2 oz., $2.25 
8 oz. and 32 oz. containers. Net 

EVER-QUIET® 
Since 1949 the 
Original Volume Control and Contact Restorer 

EVER -QUIET is a free- flowing liquid that 
leaves no powder residue. Scientifically 
designed to seep around the shaft and 
penetrate the control or potentiometer, 
cleaning the contacts and leaving a safe 
protecting film. 

2 oz. 79c Net 

See your distributor or write to 

CH EMICAL ELECTRONIC 
1 ER! 

RADIO -ELECTRONICS 
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NEW DEVICES (Continued) 

50 -ohm characteristic imped- 
ance; AV -75 has 75 -ohm char- 
acteristic impedance. Both pro- 
vide 0- 62.5 -db attenuation in 
0.5 -db steps. Operates from dc- 
500 mc.- Jerrold Electronics 
Corp., 23rd & Chestnut Sts., 
Philadelphia 3, Pa. 
UHF CONVERTER, model 99R. 
3- section tuner with dual input 
section. Single -knob tuning of 

channels 14 -83. 300 -ohm imped- 
ance.-- Blonder- Tongue Labora- 
tories Inc., 9 -25 Ailing St., 
Newark < N. J. 
AM -FM TUNER, model LT -25. 
FM section: response within 1 
db from 20- 20,000 cycles; output 

level for 100% modulation is 2,5 
volts; afc and afc defeat; Arm- 
strong circuit with limiter and 
Foster -Seeley discriminator. AM 
response 20 -5,000 cycles, within 
3 db. Built -in AM and FM an- 
tennas.- Lafayette Radio, 165- 
08 Liberty Ave., Jamaica 33, 
N. Y. 

REVERBERATION UNIT, mod- 
el U-2. Used as link between 
basic amplifier output and input 

of any auxiliary amplifier and 
speaker combination. Gives illu- 
sion of presence without neces- 
sity for two sources of program 
material. -Ultron Co., 7943 Has- 
kell Ave., Van Nuys, Calif. 
TRANSISTOR INTERCOM, 
Centram. Two 4.5 -volt batteries 
power unit. Standard set con- 
sists of master station, substa- 

1IkkkWkk\t 

tion and 20 yards of cable. Up to 
3 additional substations may 
be added,- Reeves Equipment 
Corp., 10 E. 52 St., New York, 

HI -FI PHONO CARTRIDGE. 

Magneto -dynamic type. Moving 
magnet armature made of fer- 
rite material and magnetized 
perpendicularly to its axis. Re- 
sponse from 10- 20,000 cycles 
within 2 db. Output 3.5 my at 
10 cm /sec velocity. Lateral com- 
pliance greater than 5 X 10-"' 
cm /dyne. Vertical tracking force 
5 grams.-North American 
Philips Co. Inc., High Fidelity 
Products Div., 230 Duffy Ave., 
Hicksville, N. Y. 

SPEAKER ENCLOSURES. 
Model RJ /8 (illustrated), de- 

signed for 8 -inch speakers, fits 
in single shelf of standard 
bookcase. RJ /12-S: double -shelf 
model for 12 -inch speakers. 
RJ /12 -F: floor model for 12 -inch 
speakers. RJ /Super 8: ready -to- 
play system consisting of RJ; 8 
enclosure equipped with Wharf - 
dale Super 8 /FS /AL speaker. 
Unfinished birch and finished in 
mahogany, walnut or blond. - 
R-J Audio Products Inc., 80 
Shore Rd., Port Washington, 
N. Y. 

FLEXICONE. Helps improve 
speakers. Lowers cone resonance 
10 -40 cycles. Gives soft, per- 
manently flexible, outer -edge 
cone suspension. Comes in do- 

it- yourself kit with instructions. 
-Howard Re -Cone Service, 824 
Kennedy St. NW, Washington 
11, D. C. 

12 -WATT AMPLIFIER, model 
LA-22. Response :30- 20,000 cycles 

within 1 db at rated output. Less 
than I11/2 ó IM distortion. Hum 
level 60 -80 db below full output. 
5 inputs including tale head. 
Equalization, loudness, treble 
and bass controls. -Lafayette 
Radio, 165 -08 Liberty Ave., 
Jamaica 33, N. Y. 

30 -WATT AMPLIFIER, HF -32, 
kit or wired. Response within 

DX -16 Super Deluxe TV KIT 

Dimensions 171/2"W z 16 "D 
Shipping weight 40 lbs. 

COMPLETE KIT 
WITH SET OF 

70° or 90 °- operating all 17" 
21 ", 24" and 27" PICTURE TUBES 

NEW IN DESIGN -Mounts Horizontally, Vertically or Sideways. 
* Produces a Superior 16 -Tube Chassis with 30 -Tube performance. 
* Latest advanced Intercarrier Circuitry and Multi- section Tubes. 
* Standard Cascode Tuner for Selectivity and Fine Definition. 
* 5 Microvolts Video Sensitivity (20 volts peak to peak at CRT grid). 
* Fast Action AGC for Drift Free, Steady and Clear Pictures. 
* 3 Hi -gain Video I.F. Stages for excellent Contrast and Details. 
* AGC Level and Area Control, for adjusting reception to signal area. 
* All Video and I.F. Coils factory pre- aligned and tuned. 
* Horizontal Sweep Circuit is the famous RCA Synchroguide Network. 
* Large 250 ma Power Transformer. 
* Large 12" Concert -tone Speaker. 

Sold on the Easy -Payment -Plan -$2.49 starts you off. You receive LIFE -SIZE 
step -by -step Building Instructions . just buy a few dollars worth of parts at 
a time . . . or buy it complete at the low price shown below. 

Westinghouse TUBES $79.97 7 

BUILD ów: TV CABINET A: TV CHASSIS 
Comparable to the type that Top Mfrs. 
use on their higher priced TV sets. 

CABINET KIT with 90% of the ¡ob done, includes - 
FRONT SECTION complete as pictured in Solid Mahogany, Walnut or Blond Korina. 
TOP, SIDES, BACK with CRT CUP, MASK, SAFETY GLASS. ETC. and Easy -to- follow Instructiolss. 

Front, 'l'op . 11 side, supplied in a beautiful Piano l inkli as Knob panel undrilled (or drilled on receipt et 
your template) For matching tla,k perify type of I'ItT o.rd. Sane prit'e for Mahogany, Walnut or Blond. 

Worth $60 when completed, only takes a few hours to assemble Worth 565 when completed. only takes a few hours to assemble 

21" CABINET KIT $24.95124" or 27" CABINET KIT 7O"N, 251/2"W, 22D $36.47 
( . \ I -o al ail al,h r for 17"CRT) Maxi Ill twin Shipping tceight 

irll FRONT SECTION for WALL INSTALLATIONS Includes Mask, 21 " $1 45 v " $22.97 ñ? Safety Glass, Decals and Illustrated Instructions. 7 124 or 27 
(only) s;nuc price on Mahogany, walnut or Blond or ín Natural (unfinished) for your e l i color application. 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. 
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437 Union A 
Dept. 1410. roolilyn 11. N.Y. 
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BUILD 16 RADIO 
CIRCUITS at Home 
with NEW DELUXE 
1958 PROGRESSIVE 
RADIO "EDU -KIT" 
A COMPLETE RADIO COURSE 

Now 

Reg. U.S. 
Pat. Off. 

95 

No Knowledge of Rodio Necessary 
No Additional Ports or Tools Needed 
EXCELLENT BACKGROUND FOR TV 
School Inquiries Invited 
Attractively Gift Packed 

Now Includes 
* TRANSMITTER * SIGNAL TRACER * SIGNAL INJECTOR * CODE OSCILLATOR 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER ELECTRIC 

SOLDERING IRON TESTER INSTRUCTION MANUAL MEMBERSHIP 
IN RADIO -TV CLUB: CONSULTATION SERVICE HI -Fl GUIDE 

QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS -CUTTERS 

ALIGNMENT TOOL WRENCH SET 

NO NEED TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE a 
a rock-bottom price. Our kit is designed to train Radio 6 Electronics Technicians, 
making use of the most modern methods of home training. You will learn radio 
theory, nstruction, servicing. basic Hi -Fi and TV repairs. code. FCC amateu 
license requirements. 

You will learn how to identify radio symbols. how to read and interpret swhe 
matice, how to mount and lay out radio parts. how to wire and solder, how to 
operate electronic equipment, how to build radios. You will basic edu- 
cation in radio. worth many times the small price you pay, ony$22.05 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" 

was specifically prepared for any per- 
son who has a desire to learn Radio. 
The "Edu -Kit" has been used success- 
fully by young and old in all parts of 
the world, by many Radio Schools and 
Clubs i n this c untry and abroad. It is 
used for training and rehabilitation of 

Armed Forces Personnel and Veterans 
throughout the world. 

The Progressive Radio "Edu -Kit" 
requires no nstructor. All instructions 
and parts are ncluded. Every step is 
carefully explained. You cannot make 
a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the 

world. and is n iv sally accepted as the standard in the field of electronics training. 
The "Edu -Kit " uses the modern educational principle of "Learn by Doing." 
Therefore. you will construct radio circuits. perform jobs and conduct experiments 
to illustrate the principles which you learn. 

You begin by a ing the v radio parts included in the "Edu- Kit." You 
then learn the functio o n, theory andwiring of these parts. Then you build a simple 
radio. With this first set, you will enjoy listening to regular broadcast stations. 
learn theory. practice testing and trouble shooting. Then you build a more advanced 
radio, learn more advanced theory and techniques. Gradually in a progressive 

and at your own rate, you will find yourself constructing more advanced 

' 

multi-tube radio circuits, d doing work like a professional Radio Technician. 
Included in the '''Edu -Kit" course are sixteen Receiver, Transmitter. Code Oscil- 

lator. Signal Tracer, and Signal Injector circuits. These are not unprofessional 
"breadboard" experiments, but genuine radio circuits. constructed by means of 
professional wiring and soldering on metal chassis. plus the new method of radio 

nstruction known as "Printed Circuitry." These circuits operate on your regular 
AC or DC house current. 

In order to provide a thorough well- integrated and easily -learned radio Bourse, 
the "Etlu -Kit" includes practical rk as well as theory; troubleshooting in addi- 
tion to construction; training for all, whether your purpose in learning radio be 
for hobby. business or job; progressively- arranged material, ranging from 

s 
mple 

circuits to well -advanced topics in Hi -Fi and TV. Your studies will he further aided 
by Quiz materials and our well -known FREE Consultation Service. 

THE "EDU -KIT" 
IS COMPLETE 

You will receive all parts and in- 
structions necessary to build 16 differ- 
ent radio and eelectronc s circuits, each 
guarantee to operate. Our Kit contains 
tubes. tube sockets, variable, electro- 
lytic and paper dielectric condensers, 
resistors. tie strips, coils, hardware. 
tubing. punched metal chassis. In- 
struction Manuals, etc. 

In addition, you receive Printed Cir- 
cuit materials, including Printed Cir- 
cuit chassis, special tube sockets, hard- 
ware nd instructions. You also receive 
a useful set of tools, a professional 
electric soldering iron, and self - 
powered Dynamic Radio & Electronics 
Tester. The 'Edu -Kit" also includes 
Code Instructions and the Progressive 
Code Oscillator, in addition to F.C.C. - 

Amatu 
Questions sL cen e and Answers 

You 
Radio 
will 

also receive lessons for s ing with 
the Progressive Signal Tracer and the 
Progressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. 

TROUBLE -SHOOTING 
LESSONS 

You will learn trouble- shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symp- 
toms and causes of troubles in home. 
portable and c radios. You will learn 
how to the professional Signal 
Tracer. the unique Signal Injector and 
the Dynamic Radio & Electronics 
Tester. While you are !earning in this 
practical way, you will be able to do 
many a repair job for your friends and eigo neighbors. and charge fees which will 
far exceed the price of the "Edu- Kit." 
Our Consultation Service will help you 
with any technical problems you may 
have. 

J. Stataitis. of 25 Poplar Pl., Water- 
bury, Conn.. writes: "I have repaired 
several sets for my friends, and made 

nee. The "Etlu -Kit" paid for itself. 
I was ready to spend 5240 for a Course butI found your ad and sent for your Kit." t------ UNGONDIIIONAL MON tT-CAG.K IsUAKANItt----1 

ORDER FROM AD- RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS WORTH S7.00 

2 Send "Edu -Kit" Postpaid. I enclose full payment of $22.55. 
a Send "Edu -Kit" C.O.D. I will pay $22.95 Plus postage. 
p Send me FREE additional information describing "Edu- Kit." 

Name 

Address 

PROGRESSIVE reEDU- KITS" INC. 
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NEW DEVICES (Continued) 

0.1 db from 15- 30,000 cycles at 
any level from 1 mw -and 30 
watts. Harmonic distortion be- 
low 1'; within 1 db of 30 watts. 
4, 8 and 16 -ohm outputs. Inputs 
for magnetic phono, tape head, 
mike, high level (TV, tuner, 
aux). Equalization, level, loud- 
ness, bass, and treble controls. 
Rumble and scratch filters. - 
Electronic Instrument Co., Inc., 
EICO, 33 -00 Northern Blvd., 
Long Island City 1, N. Y. 
DUAL -CHANNEL AMPLIFIER, 
Dual -Amp. Input separated by 
electronic divider circuits into 
low- frequency and high -fre- 
quency components. Variable 

crossover between IOU and 4,000 
cycles. Low -end amplifier rated 
at 24 watts, high end at 6 watts. 
Separate volume controls for 
each. -Transvision Inc., New 
Rochelle, N. Y. 
HI -FI AMPLIFIER, Mini -Fi 
mortel KN -510. 10 watts. Re- 
sponse within 1 db from 20- 
20,000 cycles at full output. 
Harmonic distortion less than 
2 %, IM distortion less than 
3 %. Inputs for magnetic phono, 
crystal or ceramic phono, tuner, 

auxiliary equipment and tape 
head. Bass, treble, volume, equal- 
ization selector and rumble fil- 
ter. Outputs for 4 -, 8- or 16 -ohm 
speakers and high -impedance 
output for tape recorder. - 
Allied Radio Corp., 100 N. 
Western Ave., Chicago 80, Ill. 
STEREO AMPLIFIER, model 
SR 17 -17. Combines 2 preamps 
and 2 power amplifiers on single 
chassis. Power output 17 watts 
each section. Harmonic distor- 
tion less than 0.5% at rated out- 
put. IM distortion less than 
1.5';. at rated output. Hum and 
noise 60 -70 db below rated out- 

put. Response within 1 db from 
20- 15,000 cycles. Inputs for tape 
decks, tape recorders, phono 
cartridges and auxiliary. Com- 
pensation, balance, bass, treble, 
volume and contour controls. - 
Sargent- Rayment Co., 4926 E. 
12th St., Oakland, Calif. 
FM -AM TUNER AMPLIFIER, 
model AT -130. Sensitivity: FM, 
5 ,av for 20 -db quieting; AM, 
25 itv per meter. Selectivity: 
FM, 220 kc at 3 db point; AM, 
9 kc at 6 -db point, Hum level 
60 db below maximum output. 
Amplifier response within 0.5 
db from 20- 20,000 cycles. Har- 
monic distortion: FM, 1 %e; AM, 
2.5 %. Built -in antennas. Treble, 
bass, loudness, function selec- 

tor, and tuning controls. Tun- 
ing indicator. Inputs for tape 
or phone. Multiple speaker out- 
puts.- Granco Products Inc., 
36 -07 20th Ave., Long Island 
City 5, N. Y. 

STEREO MASTER CONTROL 
UNIT, model 400: 16 inputs, ar- 
ranged in 8 pairs. -Low level, 
tape, mike, monitor, tuner, aux 
1 and aux 2. 4 outputs. Push- 
button input selector, equaliza- 
tion and output selectors, vol- 
ume, balance, loudness, bass 
and treble controls. Response 
uniform from 20- 25,000 cycles. 

Distortion less than 0.151,í for 
2 -volt output. Crosstalk, 60 db 
down,- Fisher Radio Corp., 21- 
21 44th Dr., Long Island City 
1, N. Y. 

ADJACENT -CHANNEL TRAP, 
Filter Matie. Hi -Q traps and 
bandpass filters remove adja- 
cent- channel TV interference. 
Units for all vhf channels 
available. - Benco Television 

Associates Ltd., 27 Taber Rd., 
Rexdale, Ontario, Canada. 

PANEL MOUNTING KIT. Ac- 
cessory kit to be used with the 
Dynakit preamp. Includes brass 
escutcheon plate, pair of nickel - 
plated mounting brackets and 
hardware. Lets user mount pre - 
amp on panels up to 1% inches 
thick. -Available from Dynakit 
distributors. 
MULTIPURPOSE PLIER, Chan - 
nellorl; A'o. 426. 61/z inches long 
with thin jaws. For use in hard - 
to- get -at places. 5 adjustments 
with jaw capacity up to 7/K inch 
in parallel position. Drop- 

forged; full -polished finish. - 
Champion DeArment, Tool Co., 
Meadville, Pa. 

POLYSTRIP CABLE, multicon- 
ductor flat cable for use in elec- 
trical and electronic equipment. 
Available in widths up to 51 
conductors. Consists of flat cop- 
per ribbon .0015 inch thick and 

RADIO -ELECTRONICS 
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CAPACITANCE ,i 

SPRAGUE TEl-ONIAIKE' 

u... .,..a af.a5 

H C. iaaw a..,,.. 

SDtOGUF 6A8PUCiS C®(iP9Rv 

®i //", 
measures all 

NEW TO -5 TEL -OHMIKE 
capacitor analyzer 

4 plus 

Measures up to 
2000 pf in five ov- 
erlapping ranges 
. .. including an 
accurate 1 to 100 
ppf range, exclu- 
sive with Sprague. 

2 
POWER 
FACTOR 

Power factor of 
electrolytic capaci- 
tors is measured by 
the highly accurate 
bridge method. 
Reads up to 55'j6 
in three ranges for 
convenience in 
measurement. 

3 
LEAKAGE 

CURRENT 

Leakage current of 
electrolytics is 
measured directly 
on the meter, with 
exact rated voltage 
up to 600 v. ap- 
plied from contin- 
uously adjustable 
power supply. 
Two ranges - 
0-6-60 ma. 

4 
INSULATION 

Insulation resist- 
ance of paper, ce- 
ramic, and mica 
capacitors is read 
directly on meter 

up to 20,000 
megohms. 

extra 
feature 
TURNS RATIO 

In addition to i_s 
function as a com- 
plete capacitor an- 
alyzer, the TO -5 
also measures the 
turns ratio of 
power and at_dio 
transformers. 

The NEW TO -5 TEL -OHMIKE Capacitor 
Analyzer is one of the fastest and surest ways of 
measuring ... capacitance, power factor, leak- 
age current, insulation resistance, and turns 
ratio. This compact, easy -to -use instrument has 
the highest accuracy of any instrument of its 
type available to the service trade. 

New jumbo dial makes meter reading easy. 
Special color -keyed pushbuttons permit instant 
range selection ... and allow automatic 
safety discharge of capacitors after testing. 
Magic -eye tube simplifies bridge balancing for 
capacitance and power factor measurements. 

SEE THE NEW TO -5 TEL -OHMIKE IN 
ACTION . . . AT YOUR DISTRIBUTOR! 
This 4 -in -1 test instrument is only 83 " high, 1-4 " wide, 
and 63g" deep ... weighs a mere 121/2 pounds. The com- 
plete price for ... 
MODEL TO -5 (115 VAC /50 -60 cy) .. Only 8 90 

net 
Also available: Model TO -5X for 115.230 V/25 -60 cy. . . $39.90 net 

Model TP -5RM for rack mounting $93.90 net 

SPRAGUE 
world's largest capacitor inanrifac "carer 

SPRAGUE PRODUCTS COMPANY, DISTRIBUTORS' DIVISION OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 
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Industry 

needs 

Electronic 

Technicians 

let RCA 
frairi you in 
Advanced Electronics 

This is the college -level training you need to 
work with professional engineers on re- 
search, development or production projects 
in such fields as: automation, guided mis- 
siles, radar, television, computers and other 
advanced electronic applications. RCA Insti- 
tutes Resident School in New York City offers 
this comprehensive course that prepares you 
for any field of electronics you may choose. 

It's the blue ribbon course at RCA Institutes 
Resident School -among several to suit your 
inclination and ambition. Other courses in 
TV & General Electronics, Radio & TV 
Servicing, and Radio Telegraph Operating. 

Classes start four times each year. Applications 
now being accepted. Approved for Veterans 

RCA INSTITUTES, INC. 
A School of Television and Electronic Technology 

A Service of Radio Corporation of America 

RCA Institutes, Inc., Dept. RER -68 
350 W. Fourth St., N. Y. 14, N. Y. 

Please send me your FREE catalog of 
Resident School courses in N. Y. 

Name 
Please print 

Address 

City Zone. State 

For Home Study Courses see ad on opposite page. 

NEW DEVICES (Continued) 

.030 inch wide encased in plastic 
insulation. Each conductor rated 
at 1 amp. -International Re- 
sistance Co., 401 N. Broad St., 
Philadelphia 8, Pa. 
TUNABLE RF COILS. Encap- 
sulated units cover a range of 
0.1- 10,000 gh. Series 1, 13/32 - 
inch diameter, 7/ inch long, 0.1 

1,---, 

to 22 µh. Series 2, 17 32 -inch 
diameter, 1 inch long, 33- 10,000 
µh. Series .3, 11/32 -inch diame- 
ter, 5s inch long. 0.1 -15 µh.- 
Vanguard Electronics Co., 3384 
Motor Ave., Los Angeles 34, 
Calif. 
POTENTIOMETER KIT, Trimit. 
25 -turn pots; screwdriver -ad- 
just; self -locking shaft. For 
vertical and horizontal hold 
circuits. Gives service tech- 
nician greater range of ad- 
justment. Introductory kit con- 
tains 5 assorted carbon ele- 
ments, 5 clip -on adapters which 
fit chassis holes, and instruc- 
tion sheet. -Bourns Laborator- 
ies, Inc., P. 0. Box 2112, River- 
side, Calif. 
REPLACEMENT FLYBACKS. 
1-_vo 100 replaces G -E RTO -161. 
HVO -160 for Zenith S- 24978. 
HVO -162 for G -E RTO -183.- 
Merit Coil & Transformer 
Corp., 2027 Sherman St., Holly- 
wood, Fla. 
RF SIGNAL GENERATOR KIT, 
model G -30. 8 bands cover 160 
kc -240 mc. To 120 me in funda- 
mentals. Rf output exceeds 100,- 
000 µv. 400 -cycle audio output 
approximately 15 volts. - Paco 
Electronics Co., Div. Precision 
Apparatus Co., Inc., 70 -31 84th 
St. Glendale, L. I.. N. Y. 

SIGNAL -TRACER KIT, model 
Z -No. Handles all receiver or 
amplifier signal levels, rf or af. 
High -gain amplifier for rf and 
of investigation. High sensitiv- 
ity for direct pickup of broad- 
cast signals at receiver antenna 
input terminals. Fine and coarse 

01 
attenuators. Visual and audible 
signal indicators and output 
terminals for use with scope or 
vtvm. Noise test, wattmeter and 
test amplifier circuits. - Paco 
Electronics Co., Inc. Div. of 
Precision Apparatus Co. Inc., 
70 -31 84th St., Glendale 27, 
N. Y. 

DC SCOPE KIT, model OP -1. 
Dc- coupled amplifiers and dc- 
coupled C -R tube unblanking. 
Triggered sweep circuit operates 
on either internal or external 
signals and may be ac- or dc- 
coupled. Sweep frequencies pro- 
vided by switch -selected base 
rates of 2 and 0.2 msec /cm, and 
20, 2 and 1 µsec /cm in conjunc- 
tion with continuously variable 
10 -to -1 multiplier. 5ADP2 flat - 
face scope tube. Edge -lighted 
grid screen. Vertical attenuator 
has 12 positions and is cali- 
brated in volts per cm. Horizon- 
tal sweep calibrated in time per 

41, al 

awl %i+ 4, *or 
cm. Pre -wired terminal boards 
used for critical circuits. - 
Heath Co., Benton Harbor 20, 
Mich. 
CADDY TESTER has tube and 
rectifier checker built into tube 
and tool caddy. Leatherette-cov - 
ered case with compartments 

for tubes and tools. -Vis -U -All 
Products Co., 303 Fuller Ave. 
NE, Grand Rapids, Mich. 
AUTOMATED TUBE TESTER, 
Cardamatic model 121. Uses pre - 
punched cards to set up tester 
for tube to be tested. Checks 

for mutual conductance, gas, 
grid emission, interelement 
shorts and leakages. Comes with 
cards for approximately 325 
tubes. - Hickok Electrical In- 
strument Co., 10531 Dupont 
Ave., Cleveland 8, Ohio. 
TUBE TESTER, Fast -Check 
model FC -2. Two controls to set. 
Checks for quality, interelement 
shorts and leakage, gas content 

'! PI* - ee: ,.* 
and life expectancy. 7 -pin and 
9 -pin straighteners mounted on 
panel.- Century Electronics Co. 
Inc., 111 Roosevelt Ave., Mine- 
ola, N. Y. 
POCKET TESTER, Electro- 
Probe. Checks for live outlets 
and determines if voltage is 
present at fuses, sockets, 
switches, lines and terminals. 
Use on all voltages between 110 

and 500 ac or dc.- Superior 
Instruments Co., 2435 White 
Plains Road, New York 67, 
N. Y. END 

All specifications given on 
these pages are from manu- 
facturers' data. 
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RCA INSTITUTES offers you the 
finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student. Pay -as- you -learn. You need pay 
for only one study group at a time. 

Send for this 
FREE Book Now' 

9 IRCA INSTITUTES, Inc. Home Study Dept. RE -68 

A Service of Radio Corporation of America 

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. 

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

Detailed information on request 
For resident school courses see ad 

JUNE, 1958 

Nome 
please print 

Add re s,. 

City Zone State 

Korean Vets! Enter discharge date 

CANADIANS - Take advantage of these some RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon to: 

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Mono, eal 9, Quebec 
To save ime, paste coupon on postcard. 

on opposite page 
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MADISON FIELDING 

Whatever the choice may be - tape, record, or 

good old fashioned AM /FM radio, straight or 

multiplexed - Madison Fielding is the design 

center of any stereo system. Complete control 

and amplifier facilities for both monaural and 

stereophonic sound are built into the perfectly 
matched Series 330 AM /FM Stereophonic Tuner 

and Series 320 40 -watt Stereophonic Amplifier. 

Series 330 Tuner: 
Two complete ultra- sensitive tuners on one 

compact chassis for either AM or FM reception 
individually, or, with a turn of a switch, both 

signals can be made available simultaneously. 
Multiplexed output is provided for by use of 

one adapter. 

Series 320 40-waft Amplifier: 
In addition to individual controls for each 

channel, the unit features a Master Volume 

Control, which controls both levels simultane- 
ously for stereo. When used monaurally, it will 
serve as a complete electronic crossover sys- 

tem to feed separate woofer and tweeter. 

For further information, write to: 

Madison Fielding Corp. 

5 Lorimer Street 
Brooklyn, New York 

The center of your stereo system. 
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Technicians' 

:News 

NEW ASSOCIATION FORMED 
A group of television technicians 

have banded together to form the Tele- 
vision Electronic Service Association of 
Central Missouri. Officers of the asso- 
ciation are: Vernon Towner, Towner 
Radio & TV, Jefferson City, president; 
Al Idle, A & B Radio & TV, Jefferson 
City, vice president; John Reinsch, 
TV Service Center, Jefferson City, 
secretary -treasurer; Dennison Hough- 
ton, Peoples Radio Co., Columbia, direc- 
tor. Additional directors are to be 
appointed. 

LESA FORMS 
West Branch, Iowa, reports the 

organization and incorporation of the 
Linn Electronic Servicemen's Associa- 
tion (LESA). 

The group plans to promote and 
maintain a high standard of ethics 
among retail electronic service tech- 
nicians and dealers. 

LESA officers are: Dick Reeder, 
president; Marvin Kirkpatrick, vice 
president; Tom Cours, secretary; 
George Rizzio, treasurer, and Louis 
Guetzko, Ralph Brink and Eugene 
Stick, directors. 

LICENSE SUSPENDED 
In the first action of its kind, the 

TV Board of Examiners of the City of 
Long Beach, N. Y., suspended the TV 
technician licenses of Norman Litman, 
Samuel Kaperstein and Bart Randazzo, 
operators of Melody Mart. 

The board's decision states that these 
licensees had deceived and misled the 
complainant, Mrs. Harold Miller, by 
failing to give information to the com- 
plainant as to the condition of the TV 
set -warranting the set to be worth 
the expenditure for repairs, when in 
fact knowing that the cathode -ray tube 
was in poor condition and needed a 
booster, and by giving customer bill 
which did not reflect the true items of 
material used in repair. 

The suspension was to have ended 
Feb. 28. However, an application for 
a new license to take effect on that 
date was denied. 

TESA- MISSOURI VOTES 
At a recent meeting in Columbia, 

Mo., of the Television Electronic Serv- 
ice Association of Missouri (TESA- 
Mo) a seminar on service business 
operations was conducted by Wayne 
Lemons and a technical discussion on 
servicing instrument development by 
David Doss. 

New officers of the group are: Ed 

"ONE DoLLAR;, 

As much as $15 worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT O 10% ON ANY ORDER 10% F S10 OR OVER 

Plus a FREE SURPRISE PACKAGE 
- 100 - ASSORTED FUSES popular $1 

100 - ASST. V2 WATT RESISTORS .-n1nc. s , . 51 
- 70 - ASSORTED 1 WATT RESISTORS $1 

35 - ASSORTED 2 WATT RESISTORS Si 
50 - ASST. TUBULAR CONDENSERS S1 
10 - 6' ELECTRIC LINE CORDS .vith plugs $1 
5 - TV CHEATER CORDS with both plugs $1 

J 4 - 50' SPOOLS HOOK -UP WIRE 4 colors 51 
50 - STRIPS ASST. SPAGHETTI hest sties $1 - 100 - ASST. RUBBER GROMMETS best sizes $1 

E 100' - TWIN LEAD -IN WIRE 300i1heavy duty $1 ° 50' - FLAT 4- CONDUCT. WIRE many purposes. S1 25'- INSULATED SHIELDED WIRE 51 
D 1 - $7 INDOOR TV ANTENNA hl -vain :; seeunn Si 

20 - ASST. TV KNOBS. ESCUTCHEONS, Etc 51 
L 3 - ASST. TOGGLE SWITCHES spst, dpdt, ote $1 
E 6 - ASST. SLIDE SWITCHES snst, dpdt, etc $1 

4- BAKELITE KNIFE SWITCHES dpdt Sl 
E 15 -ASST. ROTARY SWITCHES$15 worth 51 

100' - FINEST NYLON DIAL CORD best size $1 
200 - SELF TAPPING SCREWS .78 x Uz S1 
35 - ASST. RADIO KNOBS ,crew and push- on 51 
too - KNOB SPRINGS -t:lnd:wd size + ^ u V S1 
100 - ASSORTED KNOB SET -SCREWS 51 
25 - ASSORTED CLOCK RADIO KNOBS $1 

E 400 - ASST. H'DWARE,cress, nuts, rivets, ete $1 
50 - ASST. SOCKETS octal, naval and miniature $1 
20 - ASSORTED TUBE SHIELDS hest sizes $1 
50 - ASST. MICA CONDENSERS owe in 5% $1 
50 - ASST. CERAMIC CONDENSERS Sl 
10- ASST. VOLUME CONTROLS less switch. $1 

E 5 - ASST. VOLUME CONTROLS with switch 51 
100 - VOLUME CONTROL HEX NUTS Si 
20 - ASST. PILOT LIGHTS popular types. $1 
10 - PILOT LIGHT' SKIS. bayonet type, . erred. 51 
50 - ASST. TERMINAL STRIPS 1. 2. a, 4 lug 51 
10 -ASST. RADIO ELECTRO. CONDENSERS $1 
5 - ASST. TV ELECTROLYTIC CONDENSERS S1 
15 - ASST. TV COILS ..see. peaking, width. ere. 51 
25 - ASST. MICA TRIMMER CONDENSERS S1 
50 - TUBULAR CONDENSERS .00i -600v Si 
15 - TUBULAR CONDENSERS.047 -60ov 51 
50 - TUBULAR CONDENSERS .01 -400v Si 
2 - ELECTROLYTIC COND. 40/40 -450V, Si 
2 - ELECTROLYTIC COND. 40/10/10-450v 51 
30 - FP CONDENSER MOUNTING WAFERS S1 
3 - ELECTROLYTIC COND. HO -450v Sl 
3 - ELECTROLYTIC COND. s) /30 -150v Si 
15 - TUBULAR CONDENSERS .015 -160ov 51 
10 - HV TUBULAR CONDENSERS .ova- 16o0y $1 
10 - HV TUBULAR CONDENSERS .001- 6omrw. S1 

E10- HV TUBULAR CONDENSERS .005- 6O0ow 51 
35 - MICA COND. 20 -100 mmf & 15 -270 mmf Si 
35 - MICA COND. 20-470 mm( & 15 -680 mmf $1 
35 - MICA COND. 20 -820 mmf & 15 -1000 mmf $1 
35 - CERAMIC COND. 20 -5 mmf & 15 -10 mmf $1 
35 - CERAMIC COND. 20 -25 mmf & 15 -47 mmf SI 
35 - CERAMIC COND. 20 -56 mmf & 15 -82 mm( $1 
35 - CERAMIC COND. 20 -100 mmf & 15 -150 mm( $1 
35 - CERAMIC COND. 20 -270 mmf & 15 -470 mmf $1 
35 - CERAMIC COND.20 -1000 mmf & 15 -1500 mmf .51 
35 - CERAMIC COND. 20 -2000 mmf & 15 -5000 mmf .51 
50 - 100,1 1/2 WATT RESISTORS 5% Sl 
75 - 470K9 V2 WATT RESISTORS 10% S1 

50 - 15K,1 1 WATT RESISTORS 10% Si [ 50 - 470K,? 1 WATT RESISTORS 10% Si 
E 25 - 2.2,1 2 WATT RESISTORS 5% Si 
E 25 - 100Kí? 2 WATT RESISTORS 10% Sl 

10 - ASST. WIREW'ND RES. Iu, 20 watts 51 

E 3 - AUDIO OUTPUT TRANS. 50i.f> type Si 
E3- AUDIO OUTPUT TRANS. OKO or OVO tyro, Si 
E 3 - I.F. COIL TRANSFORMERS 4,56 Ice . S1 

E 3 - I.F. COIL TRANSFORMERS to_v me FM 51 
4 - OVAL LOOP ANTENNAS :1,s'í hi -gain type- .S1 
3 - LOOPSTICK ANT. err;te adjustable $1 
12 - RADIO OSCILLATOR COILS 450 ke, 51 

E 3 - V2 MEG VOLUME CONTROLS with s.vi:eh $1 
E 5 - 50K VOLUME CONTROLS less switch Si 
E 10 - SURE GRIP ALLIGATOR CLIPS $1 

1 - GOLD GRILLE CLOTH 14^..14^ or 1r'x18' 51 
E 1 - 5" PM SPEAKER:,lnieo :25 magnet ..... S1 
E 5 - SETS SPEAKER PLUGS .wired Si 

10 - SETS PHONO PLUGS and PIN JACKS 51 
E 2 - $2.50 SAPPHIRE NEEDLES 11m1 pt:u mzs S1 

5 - DIODE CRYSTALS 2 -IN21 2 -1N23 1 -1NO4 .S1 
CI 2 - SELENIUM RECTIFIERS I -pis ma & 1 -150 ma Si [ 1 - TV VERT. OUTPUT TRANS. to to 1 ratio S1 [ 5 - TV CRT. SOCKETS win tx, leads $1 

5 - HI -VOLT. ANODE LEADS with 1R' 1e:1d. .S1 
- 1 - TV RATIO DETECTOR TRANS. 4.5 me Si 

1 - SET TV KNOBS .1:n darn type TA . decals $1 
C 1 - LB SPOOL ROSIN CORE SOLDER 40/611 51 

6 - SPIN TIGHT SOCKET SET 3/1(3 to 7/16" 51 
E 3 -TV ALIGNMENT TOOLS 5 -. 7 °. 12" $1 
E $15 - "JACKPOT" TELEVISION PARTS $1 
HANDY WAY TO ORDER -Simply tear out advertisement 
and pencil mark items wanted (X in square is sufficient); 
e 
nclose with money order or check. You will receive a 

new copy of this ad for re-orders. 
ON SMALL ORDERS -Include stamps for postage, excess 
will be refunded. Larger orders shipped express collect. 

BROOKS RADIO &TV CORP. 
84 Vesey St. Dept. A, New York 7 N.Y. 
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TECHNICIANS' NEWS (Continued) 

Engle, Crystal City, president; Denni- 
son Houghton, Columbia, northeast 
vice president; M. C. Crane, St. Joseph, 
northwest vice president; W. A. Pryer, 
Mountain Grove, southwest vice presi- 
dent; E. Carroll, Cabool, southeast 
vice president; Carrol King, Lamar, 
secretary, and Carl Adcock, Aurora, 
treasurer. To the board of directors 
for two years: Robert Matteson, Floris- 
sant; Howard J. Freiner, St. Louis; 
Wayne Lemons, Buffalo, and Arrent 
Patterson, Springfield. 

ATLANTA ELECTION 
The Radio -Television Service Asso- 

ciation of Greater Atlanta Inc., at their 
annual election meeting in Atlanta, Ga., 
elected Kermit M. Smith, Decatur Radio 
& Television Service, as their new 
president. L. J. Webber, Webbers Radio 
& Appliance Co., became first vice 
president; W. H. Steed, Radio Doctor, 
second vice president; M. Daniels, 
Fulton Appliance Service, third vice 
president; Pierce McGee, McGee's Tele- 
vision & Radio Service, secretary, and 
Joe Mull, Mull Television Co., treas- 
urer. 

Elected chairman of the board of 
directors was Red Tarsa, Riteway 
Television Co. Board members are 
Marvin Cochran, Atlanta Electronic 
Service; W. T. Edwards, Edwards 
Radio -Television Co., and Arthur 
Powell, Powell Electronics. 

KCTSA MEETING 
A program outlining how to avoid 

taking of "NSF" and "no account" 
checks was presented by the National 
Check Protection Service at a regular 
meeting of the King County Television 
Service Association Inc. (KCTSA). 
The meeting was held at the Stewart 
Hotel in Seattle, Wash. 

At the annual meeting held earlier 
this year, Clayton Faller was elected 
president for the coming fiscal year. 
Other members voted to office were: 
Loyal Gudel, vice president, and Jim 
Humphrey, secretary- treasurer. Among 
the new directors are Connie Jenkins, 
Robert Kelly and Frank Shelton. Hold- 
over directors are Paul Morvee, Clinton 
Cox and Carl Pitman. Harold Hart, 
last year's president, will automatically 
serve on the board this year. END 

"The Hi -Fi has got to go." 

JUNE, 1958 

NOWT 
sharper, clearer pictures on 
1, 2 or 3 tv sets with 1 antenna 

NEW tÁBsq B -23 
TWO -SET BOOSTER 

From B -T comes the most important 
step forward in better TV reception 
for 1958 -a broadband TV amplifier 
that boosts signal strength on all VHF 
channels 2 -13 and operates 1 or 2 or 
3 TV sets with one antenna. No tuning 
is required. 
combines two functions in one 
A single B -23 - 

BOOSTS signal strength on 1 or 2 
or 3 TV sets - up to 6 db gain operat- 
ing two TV sets from one antenna. 

COUPLES 2 or 3 TV sets -using the 
present antenna. Outperforms non - 
powered couplers in any reception 
area by more than 2 to 1. 

check these B -23 features: 
Ideal for color - add a color TV set and 

keep present black- and -white set, use the 
same antenna - the result, sharper, clearer 
pictures on both sets. 

Low noise figure - designed to work with 
new VHF sets. 

Reduces interference. 
Easily installed at antenna terminals of 

set. Can be mounted out of sight at the rear 
of the receiver. 

Automatically amplifies channels 2 -13. 
Ideal small TV system (motels, multiple 

dwellings, TV showrooms). 

FOR OPERATING 3 TO 8 TV SETS, USE 
THE B -T LABS DA8 -B - MORE THAN 
10 DB GAIN ON ALL VHF CHANNELS. 
The DA8 -B Distribution. Amplifier is 
a broadband, all- channel unit that re- 
quires no tuning, impedance matching 
devices, pre -amps or other special fit- 
tings. Ideal for all small TV systems 
including garden apartments, motels, 
TV showrooms serving more than 3 
sets. Approved for color.. only $94.50. 

The B -23, the DA8 -B, and a host of 
other B -T quality engineered products 
to improve television receptior_,are avail- 
able at electronic parts distrübutors. 
For further information. use coupon. 

BLONDER- TONGUE LABS., INC. 
9 Ailing Street, Newark 2, New Jersey 

Please send me literature ooeenng: 
B -T 8 -23 B -T TV Accessories 

Name 

Address 

City Zone State 
RE-6 
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Am perex 
6CA7;'EL34 

HIGH -POWER OUTPUT PENTODE 

High -fidelity authorities are not in agreement 
as to which is "best" among the handful of 
genuinely great power amplifier designs 
available today. But one thing they know for 
sure -at least 4 out of 5 of the contenders 
have 6CA7/EL34's in the output stage. 
No other comparable tube combines to 
the same degree the 6CA7's exceptional 
linearity, high power dissipation and low 
drive -voltage requirements. It is a true 
pentode design, with a separate suppressor 
grid that controls the space charge, resulting 
in greater linearity on reactive speaker loads 
than is possible with competitive beam -power 
tetrodes. A single pair of 6CA7's in push -pull 
has been successfully used in power amplifiers 
delivering up to 100 watts undistorted output. 

OTHER Amperex TUBES FOR 

HIGH -FIDELITY AUDIO APPLICATIONS: 

EL84 /6BQ5 9 -pin power pentode; 17 W PP 

EF86/6267 Low -noise high -it pentode 

ECC81 /12AT7 Low -noise medium -it dual triode 

ECC82 /12AUT lownoise low -is dual triode 

ECCB3 /12AX7 Low -noise high -rt dual triode 

GZ34 Cathode -type rectifier; 250 ma. 

EZ80/6V4 9 -pin rectifier; cathode; 90 ma. 

EZ81 /6CA4 9 -pin rectifier; cathode; 150 ma. 

At All Leading Electronic 
Ports Distributors 

230 Duffy Ave., Hicttsviule, Long Island, N.Y. 

t-¡ R TT lt R 
112 

Patents 

(;) 
PASSIVE RESPONDER 

Patent No. 2,812,428 
Karl Rath, New York, N. Y. (Assigned to 

Radio Patents Co., New York, N. Y.) 

A2 L}.J Al 

MIKE 

required. The master station is shown at the 
right of the diagram. It is a simple superre- 
generator, self- quenched at about 50 ke. The car- 
rier may be 50 me which is radiated from Al to 
the remote antenna A2. The output of a superre- 
generator circuit is composed of pulses of rf. 

The receiver tank is tuned to the same carrier 
and is shunted by a resonant quartz crystal. Like 
any vibrating device, the crystal absorbs power 
one instant, returns it the next. Thus, after a 
short delay, the crystal generates rf of the same 
frequency as that received, and power is radi- 
ated from A2. The microphone (when spoken 
into) modulates the rf. Due to time delay by the 
crystal, the pulses received at Al arrive between 
intervals of superregenerator pulses. 

When a modulated signal is picked up by a 
superregenerator, the receiver oscillations are 
similarly modulated. For that reason it is possible 
for an unauthorized listener to tune to Al and re- 
ceive the messages from A2. To avoid this possi- 
bility, a local scrambling oscillator is added as 
shown. The same scrambling process is also ap- 

SCRAMBLING 
OSC 

AF AMPL 

7. 

A conventional radio transmitter needs power 
to operate it. However a remote station can be 
set up to pick up rf from another station, moc'u- 
late it, then retransmit it, no no local rower is 

B+ 
plied to the incoming audio signal to cancel out 
the interference. Therefore the reproduced signal 
is free of interference, yet secrecy is preserved so 
far as other stations are concerned. 

AUTOMATIC TELEPHONE DIALING 
Patent No. 2,813,931 

Lee de Forest, Los Angeles, Calif. 
This invention eliminates dialing errors and 

expedites dialing calls. It is attached to one side 
of a dial telephone and has a hinged drive mech- 
anism that drops down on the dial.The mechanism 
swings up so the dial can be operated manually. 
When the arm is lowered, a large gear locks on 
the dial so that both turn for automatic dialing. 

A punched card is needed for each phone num- 
ber. To make a call, the desired card is moved 
(on its pivot) from the storage to the operating 
position. See diagram. A metal plate over the 
card holds it in, place. 

A switch starts the motor. A set of gears drives 
the rack R together with a crossbar and a set of 
seven metal fingers. The fingers start to move 
from the top of the card, and each can complete a 
circuit upon contacting the metal plate (through 
punch holes in the card). Each finger is synchro- 

FINGE jS 

nized by a rotary switch so it is in the circuit in 
sequence. 

As R moves downward, the first finger moves 
beneath the card until it contacts the metal plate 
through the U perforation in the card (which is 
punched for UL 1- 2345). At this time the dial has 
reached letter U also. The contact releases the 
gear mechanism through solenoid action. R flies 
back to its starting position, and the dial returns 
to its resting place. Then R advances again, this 
time with the second finger connected into the 
circuit. When this metal part reaches the perfora- 
tion in letter L, contact is again made and the 
gear train returns to its starting position. Of 
course, L has now been dialed. In this way the 
five digits are dialed in turn. 

Interested readers are referred to the patent 
specification for complete details. END 

`T 
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radio- electronic 

Circuits 

SPHERICAL TWEETER 
The ideal pulsating sphere of all 

acoustics textbooks is cleverly approx- 
imated by K. H. Becker in an arrange- 
ment which appeared in Funkschau, 
11-.56. 

PING PONG BALL 

VOICE COIL MAGNET 

The high- frequency directivity of the 
ordinary cone loudspeaker is very 
marked, and the usual remedies are 
diffusing contraptions or multiple - 
speaker arrangements. 

The loudspeaker represented in the 
diagram replaces the cone by a spher- 
ical, ellipsoidal or ovoidal body. One 
pole or end is clamped and the other 
pole glued to the moving coil. 

To improve its elasticity, it is rec- 
ommended that slots be cut along the 
meridians between the two poles. 

The displacement of the moving coil 
alternately expands and contracts the 
pulsating sphere. The sound is radiated 
toward the sides and upward. 

The best practical results have been 
obtained using a ping -pong ball, with 
two diametrically opposed axial slots. 
The frequency range then extends from 
2,000 to 15,000 cycles. -A. V. J. Martin 

30 -50 -MC BOOSTER 
Some of the less- expensive FM re- 

ceivers for monitoring fire, police and 
similar radio services in the 30 -50 -me 
band do not have enough gain for good 
quieting when receiving weak mobile 
stations. This low -noise cascode booster 
will improve these receivers. 

L2 and L3 are Cambridge Thermionic 
Corp. (CTC) type LS3 30 -mc inductors. 
L1 and L4 are antenna and output 
coupling coils. Each should be adjasted 
for maximum signal. Use hookup wire 
and start with about six turns around 

all new edition 
VOL. III. NO, t 

up -to -date 
component 

prices 

the quick 
easy way 
to figure 

service charges 

OPe Rie-S 

UM en a Me OM MI M a M O -e 

ISENCORE 
FILAMENT 
CHECKER 

I 
* COMPLETELY NEW 
* MORE VERSATILE 
* LOWER COST 

OFFICIAL PRICING DIGEST I 

1101,10 11/1.a/INT 
IttlIn a Min 0.011 

0.10106( MUM 

Flat rate and hourly service 
charges, based on and show- 
ing regional and national aver- 
ages, plus up -to -date list or 
resale prices on over 63,000 
components. Arranged alpha- 
betically by manufacturers 
and products, numerically by 
part number. Compact, con- 
venient size fits in tube caddy, 
toolbox or pocket. $2.50 per 
copy from your distributor. 

ELECTRONIC PUBLISHING COMPANY, INC. 
180 N. WACKER DRIVE, CHICAGO 6, ILL. 

JUNE, 1958 

MODEL FC -4 

THIS IS THE WAY 
A GREAT 
TAPE 
RECORDER 

IS BUILT.. 

the 
new 
imported 

NORELCO® 
'CONTINENTAL' 

world's 
most advanced 
all -in -one 
portable 

RECORDER 
Engineered by Philips of the Nether- 

lands, world pioneers in electronics 
Precision- crafted by Dutch master 

technicians 
Styled by the Continent's top designers 
Three speeds (71/2, 33/4 and 1' /e ips)... 

twin tracks... pushbutton controlled 
Special narrow -gap (0.0002 in.) head 

for extended frequency response 
BLitt -in wide -range Norelco speaker 
Also plays through external hi -fi set 

For the name 
and address 
of your nearest 
Norelco dealer, 

Quickly finds any open f I- 
oment. Especially handy 
for servicing series fila- 
ment TV sets and radios, 
only checker that checks 
all octals, loctals, 7 and 

I9 pin miniatures auto 
mat ically. 

Continuity and voltage 
tester - no switches, 

merely plug in test leads. 
I 

' 
I 

Only 
$295 

AT LEADING DISTRIBUTORS 
EVERYWHERE 

Mfg by 

SERVICE 
INSTRUMENTS CORP. 

I171 OFFICIAL RD., ADDISON, ILL. -- etr_ MOM tatt - 

POPULAR 
SENCORE 
PRODUCTS 

Transistor 
Tester 
Leakage 
Checker 
Filament 
Tester 

. Voltage 
Regulator 
Bias Supply 

NORTH AMERICAN PHILIPS CO., INO 
High Fidelity Products Division 
230 DUFFY AVENUE, HICKSVILLE, L_I.,N. Y. 
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DYNAKIT 
PREAMPLIFIER 
ACCLAIMED AS THE FINEST AVAILABLE - 
BY LABORATORY TEST OR CRITICAL LIS- 
TENING-IN MONEY -SAVING KIT FORM! 

This handsome new control unit 
gives crystal clear, noise -free re- 
production from any modern pro- 
gram source. Its unique all feed 
back design by David Hafler sets 
a new standard of preamplifier 
performance. The design of the 
Dynakit preamplifier is a synthesis 
of outstanding features which 
produce smoother, more natural 
sound. Compare these features with 
any other units regardless of price. 
* Unequalled performance 
Actually less than .1% distortion under 
all normal operating conditions. Re- 
sponse ±.5 db 6 cps to over 60 kc. 
Distortion and response unaffected by 
settings of volume control. Superlative 
square wave performance, and complete 
damping on any pulse or transient test. 
* Easiest assembly 
All critical parts supplied factory - 
mounted on XXXP printed circuit 
board. Eyeleted construction 
damage to printed wiring. This type of 
construction cuts wiring time by 507 
and eliminates errors of assembly. 
Open simplified layout offers com_..te 
accessibility to all ports. 
* Lowest ns'ce 
Integral dc heater supply plus low 
- isc components and circuitry bring 
nc15e to less than 3 microvolt equiva- 
lc noise input on RIAA phono posi- 
tion. This is better than 70 db below 
level of 10 millivolt magnetic cartridge. 
* Finest parts 
15, components in equilization circuits 
to insure accurate compensation of 
recording characteristics. Long life 
electrolytic capacitors and other pre- 
mium grade components for long trou- 
ble- free service. 
* High flexibility 
Six inputs with option of extra phono, 
tape head, or mike input. Four AC 
outlets. Controls include tape AB 
monitor switch, loudness with disabling 
switch, full range feedback tone con- 
trols. Takes power from Dynakit, 
Heathkit, or any amplifier with octal 
power socket. 
* Outstanding appearance 
Choice of bone white or charcoal brown 
decorator colors to blend with any 
decor. Finished in indestructible vinyl 
coating with solid brass escutcheon. 
* Best buy 
Available from your Hi -Fi dealer at 
only $34.95 net (slightly higher in 
the West), and yet the quality of per- 
formance and parts is unexcelled at 
any price. 

Descriptive brochure available on 
request. Pat. Pending 

The Dynaco Pre -Amplifier has been 
selected for display at the Brussels 
Worlds Fair as representative of 
highest quality American High- Fidel- 
ity equipment! 

DYNACO INC. 
617 N. 41st St.. Philadelphia, Pa. 

Export Division: 
25 Warren St., New York 7, N.Y. 
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RADIO -ELECTRONIC CIRCUITS (Continued) 

the bottom ends of L2 and L3. Neutral- 
izing coil L° should be approximately 
40 turns of No. 24 enameled wire 
wound on a % -inch form. Vary the 
number of turns and the spacing for 
minimum noise. 

The tuned circuits can be aligned 
3Syyf PER SECTION (APPROX) 

6BK7-A r 

Lc 

FROM AN1 

\' ¡L3 

\a, 

,011 
LI L2 470K 

.001 IOOn 

.001 

HTR - .001 

4 5 

RFC 

2.001 

6.3V 

RF 

} L4 

470n 

yH 

TO RC05 
ANT 
POSTS 

225 -250V 

so they track reasonably well by care- 
fully adjusting the slugs in L2 and L3. 
Tracking can be adjusted more pre - 
cisely by connecting a small trimmer 
of around 5 µµf across each section of 
the tuning capacitor and varying their 
settings along with those of the tuning 
slugs for optimum performance. 

TRANSISTOR CODE 
OSCILLATOR 

Two transistors, a resistor, a capaci- 
tor, a loudspeaker, a telegraph key and 
a 1.5 -volt penlight cell are all that a1 e 
required for this simple and reliable 
code -practice oscillator. Volume is suf- 
ficient for classroom use, especially 
with an efficient loudspeaker. A direct - 
coupled positive -feedback circuit is used 

82K 

2N170 
VI 

B 

V2 

.5V 

2N107 

KEY V2 

3.2 
PK.. 

VI 

óó ó 

with one n -p -n trais stor and one 
p -n -p transistor. 

Don't reverse the transistors or the 
voltage source polarity. The oscillator 
frequency can be lowered by using more 
capacitance, more resistance, or both. 
With the circuit constants given, the 
frequency is between 600 and 800 cycles. 
If one of the widely advertised 89c 
surplus telegraph keys and 99c manu- 
facturer's surplus speakers are used, 
total cost will be less than $5. Keying 
is clean and crisp if key contacts are 
not dirty. Total battery drain is less 
than 4 ma, low enough for obtaining 
many ham tickets before the first pen- 
light cell is exhausted! -Harold Balyoz, 
IV6FBP. END 

HEARING RANGE 
By Jeanne DeGood 

Since Hi -Fi gives me any tone 
That any human hears, 

What sounds are there I might have 
known 

If they'd improved my ears? 

OPPORTUNITY ADLETS 
Rates -50e per word (including name, address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount. 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Cops for 
August issue must reach us before June 15, 1958. 

RADIO- ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 

'SIIt'liE -TRAK" Liquid ruhber- conditioner for phono 
helves, recorder belts, idler whorls. (leans, restores, 
saint a ins t ract ion. Vnemrdit tonally guaranteed. $1. 
MR0 \\'N'S. Box 4123, Philadelphia 44. la. 

111111 -FIDELITY SPEAKERS REPAIRED. ADD'RITE 
Speaker Service, 70 Vesey St., New York 7, N.Y. 
BA 7 -2580. 

'ASH PAID! Sell your surplus electronic tubes. want 
lialusI. clean transmitting, special purpose, receiving. 
' \' types, Magnetrons. klystrons. broadcast, etc. Also 
want Military & commet'cial lab test and communications 
oar. We swap too, tor tubes or choice equipment. Send 
peeitc details in first letter. For a fair deal write, wire 

sr telephone: BARRY. 512 Broadway, New York 12, 
N.Y. \VAlker 5- 701)0. 

t E1'OROEl1S, Hi -Fi, Tapes. Free wholesale Catalogue. 
'.\RSTON, 215 -T East 88th St., New York 28, N.Y. 

.AMyex. Concertone, Crown. Ferrograph. Presto, Tand- 
berg, Pent ron, ße11, Sherwoul. Bek- O -Kut, D>naltit. 
Others. Trades. BOYNTON STUDIO, IDRE Pennsyl- 
vania, Yonkers, N. Y. 

START A FAST GROWING. Moray- making business. 
Gperate a ,elf -service tube tester route sp:u'e or Bell time. 
No selling. Stores make money for you every op.'s hour. 
Send for FI1F :E booklet describing this proven business. 
t'ENTI'RY ELECTRONICS. 111 -J Roosevelt Ave., 
Mineola. N. Y. 

LABORATORY QUALITY equipment and Military Sur - 
plus Ebrn'anic. bought. sold. ENGINIIEIIING ASSO- 
CIATES, 4:14 P'uterson Road, Dayton 9, Ohio. 

'DIAGRAMS FOR REPAIRING RADIOS $1. Television 
$2. Give Malte. 310áe1. DIAGRAM SERVICE. Box 672- 
RE. Hartford 1, Conn. 

DISt'Ot'NTS up to 504 on 111 -0 Amplifiers, timers, 
y,eal as. tape recorders: individual quotations only: 
Ni CATALOGS. CLASSIFIED 111 -FI EXCILANUE, 
Ill; 2:177. I:. 65 St., Brooklyn 34, S.Y. 

MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. HAZEETON INSTRU- 
MENT Co., 128 Liberty Street. New York, N.Y. 

TELEVISION Tuner Repairs. DAN'S TELEVISION 
L :AlloR.A'rl tllY, 619A Sunrise Highway, Babylon. N.Y. 

BUILD Y(11'tt OWN printed cinnits. Inatructions. proj- 
ects- $1. ClliCl'IT L-UtOIt-ATItIl1ES. Box 5211I:, Nor- 
walk, t'ontt. 

Dóarrs COLLECTED cveryrrb,re or no charge. (IR-ANT 
:AGENCY. :14 l'arlt litro. ailt ::s, N. Y. 

WORLD ItEN(l\\'Nl:D llarlI, speakers toit ailahl 
to Dealers, Sel vicrMen. cu.toro insntllrrr lowest t1'auchhse 
rego ir:vrents in High Fidelity industry writ, to H.\RT- 
LICY PRODUCTS ('O:AE',ANA- 521 East 1B2n1 St., New 
Yoric N.Y. 

T)1S1'GI'N'rS TO rerM dei., rapes. hi-ti components. 
consol'.. prior pli ernliptrrellt. ltegM.t .pMilie prices 
nnly. I,IINV: ISLAND :V'DIO & CAMERA Ex- 

Ifuy 20th St., lt: 14-11, N.Y. 

DEL.Al'1 :D LIGHT SWITCBES. home or automobile. 
Free Lisera acre. KUILN & CI 1.. 1212 Detroit St., Flint 3, 
Stich. 

5 -inch Th Test Tube. Model 1 ('T. ltranrl -new. using 
rra improved plug-in harness eotverter. See article 
"Economy Test Tube,'. Radio- Electtvnlice, Tlarch, 1958, 
page 57. Essential for vertical chassis -noti -ion. Guar - 
; nueed. 83. postpaid. LION PRODUCTS, Box 205, 
Brsol :lys 15. N. Y. 

I U.\G1LA \IS! Repair Itllurnr: thin 1 Radios-AMpliflers- 
!teeurdcrs $1 Televisions $1.511. I: i,, ntaltr, model, chits- 
.1.. . 'I'A Af 11.'rII:, Bos 1011:.%, (lick- ville, N.Y. 

SELF- SEI1VICE TUBE TESTERS, $25 to $50. t'sed- 
rr,onditi,merl complete with ígt,- and flour 010014 cab - 
in,rs. Cet into a profitable bu.irll_; with a minimum in- 
e.unent. Write, ED MOI':11 ILE, P.O. Box No. 264. 

Zion, Ill. 

II 11:11- AYING JOBS. opportunities: foreign, US.). .-All 

Trash's. companies pay tare. For lilt ormation, write Dept. 
571'. National Employment Intonoat ion, 1112s Broad, 
Nec :nit, N -J. 

l'ITiii ESSIONAL Electronic I'ro,fectn- Orglms, Timers, 
lot: rc0orv, Counter, etc. $1 each. List Free. I'MKS, 
Iton 1665, Lake City Station, Seattle 55, XV,,.),. 

S IIDCET radio kit $1 plus postage. SMITH, Box 98, 
Ft ank, l'a. 

SAVE MONEY! Get our price list on all types Radio and 
TV tubes at Mfrs. prices! 100%. guaranteed, all brand new 
and unused, no mechanical or electrical rejects, not 
washed or rebrandedl 24 hour service! Write -United Radio 
Company, 58 Market St., Newark. N.J. 

RADIO -ELECTRONICS 
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How Many Hours Have You Used 

Your Stylus? (Phono Needle) 

HI -FI EYE -THE RECORD PROTECTOR - 
can answer this honestly, CAN YOU? A 
worn stylus WITH ONLY ONE PLAYING 
can wipe all the highs from your valuable 
records. A simple glance at HI -FI EYE tells 
you the total hours your stylus has been in 
use. Use this simple means to protect your 
valuable records. Easily installed. Operation 
automatic. Designed to sell for $24.95. 
SPECIAL INTRODUCTORY OFFER $14.95. 
Don't delay, order today. Guaranteed. 6 
months warranty. No C.O.D.'s. California 
add 4';. Distributed by. 

Hi -Fi Eye Co. 
Box 44739 Hancock Station 
Los Angeles 44, Calif. 

Please mention 

RADIO- ELECTRON ICS 
when answering advertisements 

30 Watt Hi -Fi Super Lin Kit 
AMP -PREAMP with 
TRANSISTORIZED 

FRONT END 
FREQUnNl'YRESPO \-.I'.: 
= I dh Iii- 111,IIrnl pm.. 
Tutu, s !i e., r I i 

111 I-1 T-. i l s I '_ A I' 4. 
6VI.:; I'. II 3V I -FIL 

III 51L1,ìlrr 
Ills. FL -SO - 
Sale Price $42.00 

Send for Free Catalogue 
CUTICK ELECTRONICS NI -FI RADIO TV PARTS 
171 Was,- ington St.. (Dept. R -E). New York 7. N.V. 

TAPE RECORDERS 
HI FI COMPONENTS 
Tapes- Accessories 
UNUSUAL VALUES 

Send for Free Catalog 

DRESSNER 
69.02 RE: 174 St. 
Flushing 1(5. N.Y. 

MERITAPE 
Low Cost. Hioll .QualityRecord- 

boxes 
rape-in 

or cans. 

TAPE ItECOIIDEItS 
WHOLESALE PRICES 

111 -1 1 COMPONENTS NENTS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 

215 -TD E. 88 ST. 
NEW YORI( 28, N.Y. CARSTON 

July 

RADIO- ELECTRONICS 
on sale 

JUNE 24 

ENGINEERING 
Prepare ter Itn- B. S. DEGREE limited opportu- 
nitle; of the IN 27 MONTHS Electronic Age. 
Earn your ß.S. DEC ItEll IN 27 MONTI'S in Aero- 
((autiral, Chemical, l'Ivi I. Electrical or Mechanical Engi- 
nee I ing ; in ZS MONTHS in Mathematics, Chemistry, 
I '(ir ie;. Intrusive, specialized courses. Comprehensive 
training in electronics, television, advanced radio theory 
amt design. math, nuclear physics and elec. eng. Engi- 
neering Selenee preparatory courses. Low rate. Graduates 
in demand. Spacious campus; 20 bides., dorms, Um, 
Having Soli). Earn part of your expenses in Fort Wayne. 

I. apprm'ed. Enter June, Sept., Dec.. March. Catalog. 
INDIANA TECHNICAL COLLEGE 
1768 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 
r: Civil Mechanical Electrical 
B.S. DEGREE IN 36 MO. in: Math. Chem. Physics 
Name. 

Address 

JUNE, 1958 

lS' 

V one 

SHOP HINTS 
When more sensitive means aren't 

available, use a voltage regulator tube 
as a handy rf indicator. Tubes like the 
0B3/VR90 or 0D3/VR150 serve well. 
For low power, touch terminal 2 or 5 

to the rf source and the gas inside will 
glow. For higher power, hold the glass 
envelope in the rf field and the gas 
inside the tube will glow. The more rf, 
the brighter the glow in the tube, so 
that a resonance point is indicated by 
maximum glow -S. Clark 

SOLDER AIDS DRILLING 
To drill a hole in a metal radio or 

TV chassis, you must usually center - 
punch a pilot hole to give the drill an 
accurate start. The usually deforms the 
metal around the hole and gives the 
chassis and its many vibration- sensitive 
components a severe jolt. 

To prevent this, form a thin layer 
or pool of solder over the spot where 
the hole will be drilled. The drill won't 
have any trouble eating into the soft 
solder and it will enter the chassis sur- 
face accurately without a center - 
punched pilot hole. -J. C. Alexander 

DRINKING -STRAW SPAGHETTI 
It recently occurred to me that wire 

insulating spaghetti is commonly sold 
for another purpose at the grocer and 
five -and -dime stores. Not only is it 
available at these stores, but it comes 
in a variety of colors and sizes! I'm 
referring, of course, to plastic drinking 
straws. They make ideal wire insu- 
lating spaghetti. I often pick up a pack 
of them right along with my weekly 
groceries. They're inexpensive too. - 
John A. Comstock 

FUSE -CLIP BURNISHER 
I clean and brighten the metal clips 

of tubular fuse holders with a 1%-inch 
wide strip of fine abrasive cloth 
wrapped around the 14-inch shank of 
a screwdriver. The abrasive cloth is 

DYNAKIT 
Amplifier Kits 

A great amplifier circuit of superb 
listening quality in money -savirg kit 

form! 

MARK III 6D watts 7995 
net 

The new Mark III includes all the sen- 
sational attributes of the popular Mark 
II plus these outstanding deluxe fea- 
tures 

* 60 watts at less than 1% distortion. In- 
stantaneous peak power of 140 watts. IM 
less than .05 at average listening levels. 

* Choke filtering and low noise circuitry 
reduce hum and noise to 96 db below 
60 watts. 

* New rugged KT -88 tubes and other 
heavy duty parts used conservatively. 

MARK II 5° watts 69'5 
net 

The Mark H is the best buy in high 
power high fidelity kits 

* Ease of assembly due to uniquely simple 
circuitry and printed circuit construction 
with factory- mounted parts. 

* Highest stability using patented stabilizing 
networks with minimum number, of phase 
shifting stages. Suitable for all loud- 
speaker systems including electrostatic. 

* Dyna Biaset (patent pending) for simpli- 
fied adjustment and complete freedom 
from effects of unbalanced components. 
No balancing adjustments required to 
meet published specifications. 

* Dynaco Super -Fidelity output transformer 
with patented para- coupled windings. 
This is the finest available transformer 
of its type for the most critical audio 
uses. 

Available from leading Hi -Fi dealers 
everywhere *Slightly higher in West 

Descriptive brochure available ,s regtmst. 

The Dynaco Amplifier has been selected 
for display at the Brussels Worlds Fair 
as representative of highest quality 
American High -Fidelity equipment! 

DYNACO INC. 
617 N. 41st Street, Philadelphia, Pa. 

Export Div.: 25 Warren St., N.Y. 7, N.Y. 
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for a brilliant career in the 
TECHNOLOGICAL WORLD 
of Today and Tomorrow! 

This is the Technological Age - the 
time when men with Engineering 
Know -how can write their own ticket 
- pick their own field of specializa- 
tion in Electronics and Aeronautics. 
YOU can EARN HIGH SALARY - and 
have an unlimited future - if you 
decide NOW to prepare for an EN- 
GINEERING TECHNOLOGY CAREER. 

AT NORTHROP INSTITUTE 
- one of the country's leading insti- 
tutions of technological education - 
you can complete your training in 
JUST TWO SHORT YEARS. 

Recognized throughout the AVIATION 
and ELECTRONICS INDUSTRIES as an 
"industry" school, and with thou- 
sands of successful graduates now 
employed by Industry - you owe it 
to yourself to get complete informa- 
tion about what Northrop Institute 
can offer you. 

Approved for Veterans 

-1 Northrop 
Aeronautical Institute 

An Accredited Technical Institute 
1189 W. Arbor Vitae Street 

Inglewood 1, California 

Mail Coupon for Complete information 

NORTHROP AERONAUTICAL INSTITUTE 
1189 W. Arbor Vitae Street, Inglewood 1, Calif. 

Please send me immediately the Northrop catalog, 
employment data, and schedule of class starting 
dates. I am interested in: 
ri Electronic Engineering Technology 

Aeronautical Engineering Technology 
LI Aircraft Maintenance Engineering Technology 

Master Aircraft and Engine Mechanic 
Jet Engine Overhaul and Maintenance 

Name Age 

Address 

City Zone.. State 
Veterans: Check here for Special Veteran 
Training Information. 
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TRY THIS ONE (Continued) 

PLASTIC TAPE 

ABRASIVE CLOTH 

held in place with plastic tape. The 
fuse -size shank is an almost perfect 
fit and just a few turns of the handle 
makes fast work of burnishing the 
clip's inner surfaces. Since I came 
across a few really bad cases of high 
contact resistance due to slip corrosion, 
I've macle it a habit to clean fuse -clip 
contacts every time I replace a tubular 
fuse. -Scott Mock 

BATTERY TO SPEAKER 
CONNECTIONS 

When discarding a dead portable 
battery, cut out and save any snap -on 
battery connectors. Many of these can 
be matched to each other. Next time 
you want to put connections onto a 
PM speaker just solder the snap -on 
clips to the speaker leads. -A. Von 
Zook 

TIGHTENING DIAL CORDS 
After considerable use, dial cables 

have a tendency to stretch and to slip 
on the tuning shafts. There are several 
ways to remedy slipping dial cables. 
You can apply nonslip compound to the 
cable where it goes around the shaft 
or, if possible, move the cable spring to 
a place on the drum where it puts more 
pull on the cable or shorten the cable 

or replace the old cable with a new one. 
However. I feel that my method is one 
of the simplest and most effective. 

If the cable is in good condition, but 
simply slips on the tuning shaft, you 
can tighten it easily. Simply remove 
the bottom end of the cable spring from 
the lug of the drum, give the cable a 
few twists at the place pointed out in 
the photo, and hook the spring back on 
the drum lug again. The twists shorten 
the cable so the spring puts more ten- 
sion on it. Experiment with the number 
of twists needed. -A rt Trauffer 

KEEPING THE IRON CLEAN 
I keep the tip of my soldering iron 

clean and free of scale by occasionally 
holding it against a revolving wire 
brush. The stiff wire bristles of the 
brush remove all traces of scale and 
solder. Then the iron can be readily 
tinned. -John A. Comstock END 

MAKE SURE IT FITS! 

XFOR > 
SPEAKERS 

You obtain the finest sound reproduction when you 
select the proper speaker for the specific application. 
Each OXFORD SPEAKER is "tailor- designed" to actually 
"fit the need." 

Specify OXFORD when you next require quality speak- 
ers. Remember: Oxford quality has consistently been 
superior for over thirty years. 

RADIO 8 

TV SPEAKERS 

OXFORD Speak- 
ers are used by 
more original set 
manufacturers - 
find out whyl 

DUAL CONE HI -FI 
SPEAKERS 

Oxford's newest 
development to 
provide maxi- 
mum perform- 
ance. For Hi -Fi 
and rear deck 
applications. 

OUTDOOR SPEAKERS 

For rugged, 
steady perform- 
ance under any 
conditions, OX- 
FORD Weather- 
proof speakers 
will meet the 
need. 

Our new 
catalog is 

available . 

write for yours 

NOW! 

PORTABLE RADIO 
SPEAKERS 

More Oxford 
speakers are used 
in portable sets 
thon ever be- 
fore . . there 
must be reasonsI 

. 
YTM- MT,InTe; 

axL=ßiV. 

OXFORD 
Components 

Inc. 

Subsidiary 
of Oxford Electric Corp. 

Export. 

Chicago 6, 111 

556 West Monroe 
Export. 

Agencies 
MA City 

' tld., 

In Canadp. Allos Radio Cam.. loronto C'V 
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Technotes 

WATERLOGGED AUTO 
ANTENNA 

Sometimes the insulation at the bot- 
tom of an auto antenna wears or 
breaks, allowing water to leak down the 
antenna, grounding it out. A fast, 
temporary remedy is to slip a boot from 
the end of an auto -brake master cylin- 
der over the antenna and down to the 
cowl, forming an effective seal. - 
E. Mayover 

DEFECTIVE BAR GENERATOR 
This complaint concerned a color 

bar generator. When the generator was 
used to drive known good color TV 
receivers, only gray bars were pro- 
duced, with no visible color. 

It was a Telechrome generator, using 
the output circuit shown in the diagram. 
We started checking waveforms and 
found a normal signal at the grid of 
the tube. Evidently, high -frequency 
attenuation was taking place in the 
plate circuit. 

CLIPPER ADDER VIDEO OUTPUT - 
&OUTPUT AMPL + 

8 

3.4 K 20 

B} 
OUTPUT CABLE r,. 

TOEQU,PMEN° 
UNDEP "ES- 

It was apparent from the circuit 
diagram that the plate load (3,400 
ohms) was much too high to obtain 
high- frequency output. However, the 
output cable is a branch of the ac plate 
load. We checked the cable and found 
no terminating resistor (R) -it had 
evidently been removed by someone 
who thought that it didn't make any 
difference or something. We connected 
a 75 -ohm resistor across the cable's 
terminals and presto -we were back in 
the color business. -Robert G. Middle- 
ton 

MOTOROLA TS -339 
Symptom : No agc, picture comes in 

momentarily after channel selection, 
then blanks out. 

Measure the age voltage at the 
tuner's age terminal with no signal 
present. There should be 1 volt at this 
point. If no agc is present and the 
6AU6 agc tube checks good, try re- 
placing the 6DQ6 horizontal output. If 
this tube is shorted (and this has hap- 
pened several times without notice- 
ably affecting brightness or blowing 
the fuse) , no agc will be developed. On 
one particular receiver, the symptoms 

JUNE, 1958 

NEW JUST UFF 

THE PRESS! 

rf 
t'J7/LES 

ELECTRONIC 
GAMS ..34 

seti n v. 

PUZZLES 

AND GAMES Now build, plan and play your own electronic 

More fun than a 

Make your omn fl, 
ELECTRONIC PUZZLES and CAMES 

lï 

You can make 

these games ... 

By Matthew Mandi 

Gernsback Library 

Book No. 70 

128 pages 

Paner -cover edition 
only $1.95 

games. Anyone from Cub Scout to engineer can 

do it and enjoy it. This new Gernsback Library 
book shows you how to make all of them -from 
a simple knife -switch to a complicated space - 

travel game. A wonderful book to start a boy off 
on electronics. All you need is a soldering iron, wire, batteries, flash- 
light bulbs and a few simple tools. Layout drawings outline each 
puzzle or game and there are photographs of each basic type. Kids 
from 8 to 80 will love this book. It's more fun than a circus. Order 
your copy today! 

SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 

Knife swit.a+ puzzle 
Double indicator puzzle 
Street lighr psazle 
River erasing puzzle 
Little !Nolen, 
Twenty erre 
Hide -and -,.k 
Trip to the Share 
Jet plant gone 
Cross- couvy race 
Space- t,a+.el game 
Mystery sate puzzle 
Adding machine puzzle 
Magic numb.r puzzle 
Prospecting puzzle 
Hidden wed puzzle 
Satellite gnaw 
Tri- torgefgane 
Basket- carv.t, game 
Horse an. game 

o complete index 

OTHER NEW GERNSBACK BOOKS 
69- Electronic Hobbyists' Handbook $2.50 

68 -TV and Radio Tube Troubles ..... .. 2.90 

67- Elements of Tape Recorder Circuits. .. 2.90 

65- Servicing Color TV 2.90 

64- Understanding Hi -Fi Circuits 2.90 

63- Transistor Circuits 2.75 

62 -TV -It's a Cinch 2.90 

61- Transistor Techniques. 1.50 

60 -Rapid TV Repair 2.90 

GET INTO ONE OF THESE 

Gernsback Library, Inc. Dept. 68 
154 West 14th St., New York 11, N. Y. 

Flo. 70- Electronic Pc.zles ana{ Genes 
69 68 ] 67 65 64 63 62 E el L -) 

My remittance of S s =_calose:i, 
Pleose send me the boots checked, postpoic. 

Nome 

Street 

City Zone State.... 

TOP OPPORTUNITY FIELDS 

LECTRICITY - Electronics in 
TELEVISION - Radio -Color TV 

TRAIN IN THE GREAT SHOPS OF 

EOLDEST, BEST EOUIPPED 

SCHOOL OF ITS KIND IN U. S. 

Veterans and Non - Veterans- Prepare for a better 
job NOW that offers a real future, too! Get 
practical training in TELEVISION -RADIO - ELECTRICITY- ELECTRONICS- (Re- 
frigeration & Electric Appliance Repair can be 
included). Learn on real equipment -no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 
Finance Plan- enroll now, pay most of tuition 
later. Part time employment help to students. 

FREE BOOK clip coupon for Big Pree Illustrated 
Book. No salesman will call. Act NOW. 

B.W.COOKE,IR. FOUNDED 
Plesitlenl 1899 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. PAULINA St., CHICAGO, Dept. AR -5C 
ELECTRICITY TELEVISION RADIO REFRIGERATION ELECTRONICS 

B. W. COOK E, JR., Pres., COYNE ELECTRICAL School, 
500 S. Paulina St., Chicago 12, III., Dept. AS-5C 

Send FREE BOOK and details on: 
TELEVISION -RADIO 
ELECTRICITY- ELECTRONICS 

NAME 

ADDRESS 

L ITY STATE 

rr,t 

r NEW! IMPROVED! 
SENCORE i 

TRC4 

TRANSISTOR I 
CHECKER ; 

l 

America's 
newest, 

most popular test 

. instruments 

NOW CHECKS: 
* Transistors 

1 for opens, shorts, 
Ileakage and cur- 
rent gain. In- 

Ieludes new 
gain test on 
power. transistors. 

I * Crystal Diodes S''MPtg rC 
checks forward to reverse 'OPEkgITE 

,current ratio on all O ` 
'diodes. 

' :,Deole. y 9cS * Selenium Rectifiers 
'checks forward and re. ,tÿ:. 

Coltot 
be =ome 

'verse currents. A obsolete. .,rayed 

u Controls are accurately 
,ÿ ATamiead¡nçby 

ufacturers. 
r 
{. ' set for each transistor 

by referring to replaceable set-up chart on rear. 
ITest leads or socket provides for 'lost hook -up. I 

See your parts distr- buter. 
1 

lí[NC 
Mbfg SERVICE 

INSTRUMENTS CORP. 
171 OFFICIAL RD., " DISON, ILL. 

Cut out this ad now for fur,her information 
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TRANSISTOR RADIO 

REPAIRS NOW EASY! 

SERVICING 
TRANSISTOR 

RADIOS 

lg... 

"SERVICING 

TRANSISTOR RADIOS" 
COMPLETE ANALYSIS OF 70 POPULAR 

TRANSISTOR RADIO MODELS 

includes new 1 

General Motors '1 

(petto) 
AutoiPorrtab e 
Aut 

Radio 

Also Valuable Section - 
"BASIC POINTERS ON SERVICING 

TRANSISTORIZED RADIOS "... 

COVERS LATEST MAKES AND MODELS1 

This book helps you earn big profits 
on Transistor Radio repairs -gives 
you complete, time -saving informa- 
tion -helps you become an expert on 
transistorized radios! Complete data 
on 70 latest models is based on actual 
lab analysis of each set. You get the 
famous Sama Standard Notation 
schematics- accurate, big, legible; 
full photo views of each chassis, with 
all components identified; complete 
alignment instructions; complete 
parts lists with full replacement data 
-everything you need to be success- 
ful in fast -growing transistorized 
radio servicing. Here's a "must" 
book for your bench. Order it now! 
152 pages; B% x 11' $2" PRICE ONLY 

SEE THIS BOOK AT YOUR SAMS 
DISTRIBUTOR OR MAIL COUPON 

FREE TRIAL COUPON 

Howard W. Sams& Co., Inc., Dept, 2 -r Fa 
2201 E. 46th St., Indianapolis 5, Ind. - -- 
Send me Sams "Servicing Transistor Radios" for 10 days 
FREE examination. In 10 days I will pay for the book, plus 
few cents delivery cost, or return postpaid. 

We pay delivery costs if you remit with this coupon; 
sane return privilege. 

Name 

Address 

City Zone- State- 
liews 

(outside U.S.A. priced slightly higher) J 
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TECHNOTES (Continued) 

did not point to a defective 6DQ6 be- 
cause brightness and width were per- 
fectly normal. -John B. Ledbetter 

PHILCO 49 -1002 
Complaint was a wormy (grainy) 

picture. A clue to the trouble was found 
by moving a grounded metal plate 
around the chassis. The improvised 

TO VIDEO 10K TO VIDEO 

IF GRIDS 
10 

.1-.+ AVC OFF 

L_- 

OUTPUT 
CATH 

551 

CONTRAST 

TO HORIZ OUTPUT GRID 

shielding wand showed feedback from 
the wire connecting the center arm of 
the contrast control (R300, 5,000 ohms) 
to the manual avc switch. 

This video feedback was eliminated 
by running the lead in a shielded cable 
whose outer braid was grounded at 
both ends. A. R. Clawson 

MAGNAVOX CTA440AA 
The set was suffering from critical 

vertical sync. To solve the problem, 
the sync pulse delivered to the PC inte- 
grator was increased by making the 
modification shown in the diagram. 

The vertical takeoff was across the 
220 -ohm portion of the cathode resist- 
ance (R311) . This was changed to 470 
ohms. The horizontal feed from the 
cathode of the phase splitter must be 

SHIELD 

--, 
.00I 6 3.3K Bit 

TO 
PHASE 
DET 

II .001 8 

f )I 

3.22K 

v2 I2AU7 
SYNC SPLITTER 

R310 

3K 
PC-30I INTEGRATOR 

31 

R311 I 

220n I 

ORIGINAL = 

.001 4- )I 

3.235 

2.2K 

560n1 

3! 

T 

TOTAL 2.76K 

PC-301 

21 TO 

I VERT 

I OSC 

T' 

12 

470n 

T 1 

MODIFIED T 

about equal to that from its plate cir- 
cuit. To make the cathode resistance 
nearly the same, R310 (3,000 ohms) 
was replaced with two resistors, 2,200 
and 560 ohms. Total cathode resistance 
of the 12AU7 is now 3,230 ohms in 
place of the original 3,220 ohms. Lock- 
ing and interlace are better. -Eugene 
Rollins. END 

"SERUM ? Heck, we thought 
it was our order of 

JENSEN NEEDLES arriving." 

Seeing Double? 
SURE ... THEY LOOK ALIKE 

BECAUSE 
THEV ARE EXACTLY ALIKE 

Each Merit product of the same type is 
exactly the same as another -both in con- 
struction and appearance. 

COMPARE IT WITH MERIT 
Take a Merit product off the shelf. Compare 
it with any other similar product on the 
market. You'll find Merit is superior! 

A 

COMPARE IT WITH MERIT 
MERIT COIL & TRANSFORMER CORP. 

MERIT PLAZA, HOLLYWOOD, FLORIDA 

RADIO -ELECTRONICS 
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Business 
and 

People 
J. R. Whiteside, 

executive vice pres- 
ident of Simpson 
Electric Co., Chi- 
cago, was named 
president. 

P. R. Mallory where 
and sales promotion 

Helen Staniland 
Quam of Quam 
Nichols Co., was 
elected president of 
the Association of 
Electronic Parts & 
Equipment Manu- 
facturers Inc., the 

George S. Bond, 
joined Howard W. 
Sams & Co., Indian - 
apolis. Ind., as as- 
sistant to the chair - 
man of the board, 
Howard W. Sams. 
Bond comes from 
he was advertising 
manager. 

first woman to head a major electronics 
industry trade group. Gail S. Carter 
(left) Merit Coil & Transformer Corp., 
was elected first vice president, and 
Robert E. Svoboda, Amphenol Elec- 
tronics Corp., was elected second vice 
president. Kenneth Hathaway, Ward 
Leonard, was re- elected treasurer, and 
Kenneth C. Prince, executive secretary. 

Victor Mucher, president of Clarostat 
Manufacturing Co., Dover, N. H., was 
honored on his 49th birthday by the 
Dover Rotary Club of which he is pres- 
ident. Friends, relat`'ves and business 
associates surprised him in a takeoff 
of the TV program "Thi, Is Your Life." 

<10 
Photo shows Vic Mucher, seated, with 
his wife (right) and two sisters. Stand- 
ing (left to right) are his two brothers, 
William and George; Austin C. Lescar- 
boura, head of the agency which has 
handled Clarostat advertising for over 
32 years, and Charles Golenpaul, vice 
president of Aerovor., an old friend. 

JUNE, 1958 

INFRARED 
SNIPERSCOPE 

TELESCOPE & PARTS 
See in the dark- without being 
observed. War surplus Sniper - 
scope M -2. Contains the famous 
IP25A Image Tube. Govt cost 
about $1200. Used for industrial 
plant security ; research lab ex- 
periments; infrared photogra- 
phy; spectroscopy, etc. Instru- 
ment complete, ready to use. 
Includes Power Pack, infrared 
light source. Will operate from 
6 V auto battery. Battery or 
transformer available. 
Stock No. 85,053 -EK 
weight approx. 12 lbs 

the4tt Ujw 
SENCORE 

74 /44" 6-7,44 
TV 

BIAS SUPPLY 
4ri/t fS:y_... b i - / 

ar w. .... 4t,y. 

Shipping $150.00 
f.o.b. Barrinsrton, N. J. 

Send check or M.O. -money -back guarantee! 
Save still more money I Build your own Sniper- 
scope ! We will furnish instructions -parts, in- 
cluding: Power Packs, 1P25A image tubes, light 
units, filters, etc. For details -request FREE 
Catalog "EK." 

SPECIAL! SPECIAL! 
INFRARED 1P25A IMAGE TUBE 

Stock No. 70,127 -EK 99.95 pstpd. 
Send check or money order. money -hack guarantee 

COLOR TV TUBESCOPE 
Saves time. effort is alignment of color dot 
pattern. 
Stock No. 50,139 -EK 22 power S I.50 pstpd. 
Send check or money order. money -hack guarantee 

GET FREE CATALOG "EK" 
111.II \ 1 . I I 11 VI : I '.1 uter,9. 

I I I IPL tI items. 
Bargain, l.un, tlor Sul phi, Dome:- 

I if,. Atuul < r, I.. coloi TV 
lnlesenU>. nunllyd ulp.r-ropl and l'art,. lhtaa., 

ltoaóI-, Arirrol< ;uul dozens nt nther ha ill-to-get 
ttptieal Ilru.-. 

WRITE FOR FREE CATALOG EK 

EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY - 

SELF -SERVICE TUBE TESTER 
$25 to $50 

Used-reconditioned complete with signs 
and floor model cabinets. Get into a 
profitable business with a minimum 
investment. Write, Ed Moerke, P. O. 
Box No. 264, Zion, Ill. 

I For 

I BLACK and WHITE 
and COLOR 

Just Dial any DC Voltage from 0 to 18 +olts 
positive or negative -For AGC trouble shoot- 
ing and alignment -Do away with messy 
bias batteries. 
Completely isolated. Recommended by TV 
manufacturers. Wire wound control for cali- 
bration accuracy. For AGC trouble shocting, 
connect to AGC buss and vary voltage from 
0 to 18 volts negative. If picture stabilizes 
at any voltage, AGC is defective. Complete 
with test leads. MODEL BD 

I 
I 
1 

1 
1 
I 

SERVICE 
'INSTRUMENTS 

CORP. 
171 OFFICIAL RD. ADDISON, ILL. ` --R191 11Mí- RIt1RIfRi91 --ll 

Mfg by 

$785 
Dealer Net 

Leather 'Carrying 
Case...$2.95 

POPULAR StitaRE 
PROD0OTS 

Test 
Trans 

Leaka1e 
Checker 
Filament 
Tester 
Hang 36 
Vibra- Dapter 

100 pare fast -rued itlusi rs 
_ 

in. ruction 
book tells all. now to do it. .:hat tit Gusts 
...results obtained...plus hund,eds of time- 
saving hints. Price 52.00. Satistactton 
guaranteed. Steep- Learning Research Ass'n. 
Boo 24 -11, Olympia. Washington. 

EVISION 

AT HEALDS YOU LEARN 
BY DOING IN MODERN 

ELECTRONICS LABORATORIES 

HEALD 
ENGINEERING COLLEGE 

Established 1863 

Van Ness at Post, RE 

San Francisco, Calif. 

Never before in American history has the 
need been so great for Trained Engineers 
and Technicians. No other type of training 
can compare with actual shop practice you 
get at Heards under expert instruc +ors. 

Bachelor of Science Degree, 27 Months 
Radio -TV Technician including Color TV (12 Months) 
Electronics Technician (12 Months) 
Industrial Electronics Technician (12 Months) 
Electronics Engineering (B.S. Degree) 
Electrical Engineering (B.S. Degree) 
Mechanical Engineering (B.S. Degree) 
Civil Engineering (B.S. Degree) 
Architecture (B.S. Degree) 

Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved for Veterans 
DA1 AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name 

Address 

City 

State 
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CHRISTMAS IN JUNE! 

SEMI -ANNUAL 
f DOUBLE 

BONUS 
OFFER! 

BONUS =1 
Your Choice 

of any 

POLY- PAK''i 
Listed Below 

BONUS =2 
Our Choice 

$5 WORTH 
Assorted 

RADIO PARTS 

BOTH FREE WITH $10 ORDER! 

UNTIL JUNE 30 

Our Usual $1 
POLY- PAKS'' 

300 CERAMIC CON- 
DENSERS. 2 lbs. 

ERS 
DISC CONDENS- 

40 PRECISION RE- I-1 
SISTORS. 1 Ib. 

ANISMIS.I 
TIMING Ib M °_CH- 

WIRE STRIPPER- 
CUTTER. 

8 EACH 

7 SCREWDRIVERS 
w /RACK. 
60 HI -Q RESISTORS. 
1 Ib. 

ENERTU 
IGHT- 

paral BR 

20 TE TUNED 
COILS. 

FER 
2 
RI 

lbs. 5 _ Ib 
BALLPOINT PENS. 

1 

50 -FT. "ZIP" CORD. 
2 Ibs. 
5 25' ROLLS "MI- 
CRO" WIRE. 

250 -FT. HOOKUP 
WIRE. 3 lbs. 
115 /1.60 FAN MO- 
TOR. 
SIGMA 

. 

10,000 ohm 

MEN'S 
LIGHTER. 

CIGARETTE 

40 MOLDED CON- 
DENSERS. 

Ib 
RESISTORS. 2 

2FM R 
SRANSISTOR 

CUITSRINTED 
CIR- 

4 G -E 1N69 DIODES. 

6 AC -DC Cord sets 
5 DIAL -LITE ASSEM- 
BLIES. 
VEEDER -ROOT COUN- 
TER. 0 -9999. 
40 TUBE SOCKETS. 
2 Ibs. 

MIKEET 
CRYSTAL 

CHOK SE 2 lbs. 
TER 

'3'M I `R C' MOTOR, 

20 RAYTHEON 
111 KNOBS. 1 

6 TRANSISTOR 
SOCKETS. plate 
1000 PCS. HARD- 
WARE. 2 lbs. 
6 SILICON DIODES. 
8 GERMANIUM 
DIODES. 
10 POWER SWITCH- 
ES. a td. 115 VAC 
40 PRINTED CIR- 
CUIT PARTS. 
60 COILS 6 CHOKES. 
2 lbs. 
2 SUB -MINI SOL- 
ENOIDS. 2 oz. 
20 VOLUME CON- 
TROLS. 2 lbs. 
15 ROTARY SWITCH- 
ES. 3 lbs 
50 PLUGS. RECEP- 
TACLES. 2 lbs. 
6 FERRI- LOOPSTICK 
CORES. 11.'z lbs. 
SUN BATTERY. hun- 
dreds uses. 
40 POWER RESIS- 
TORS. 2 lbs. 
60 TUBULAR CON - 
ENSERS. 2 lbs. 
60 TERMINAL 
STRIPS. BOARDS. 
1 MINI- METER. 134 
rd. 0 -6 Amp. AC 
40 H1 -Q CONDEN- 
SERS. 

NUTDRIVER 
SET. 1 Ib. 
TV MIRROR. 1 lb. 
50 A S S O R T E D 
KNOBS. 2 lbs. 
10 "POLY" BOXES. 
100 RADIO PARTS. 3 
lbs. 
75 -PC. RESISTOR 
SPECIAL. 1 lb. 

T 
2 

OPNP RS. 
TRANSIS- 

65 -PC. CONDENSER 
SPCL. 2 lbs. 
70 MICA CONDEN- 
SERS. 1 lb. 
15 -PC. TWIST DRILL 
SET. 
40 SUB -MINI RESIS- 
TORS. 
10 ELECTROLYTICS. 
3 lbs. 

AUTO SPEAKER 

7 

KIT 
Rear 

d spkr. ockit5h, s3.98 
S grive. hardware. 

KIT 9, 
SPEAK ly S4.44 

12" COAX HI -FI SPKR. 
40 to 15,000 cycles 
range. 12' woofer, 

built-in extended range 
tweeter & 

s 
ro sover. r 6 -8 

ohm. .C. Hvy Alnico mag- 
i. Wt. 5 lbs. Reg. $8 .88 

$19.95 
3 -SPEED PICKUP 
With tu cart- 
ridge, 2 srnoveapphir e r 

e$ 

Go 
dies. High output 
hi -fi type. Reg. $8 L 77 

WORLD'S SMALLEST 
RADIO 

KIT. 212 13.4 X 3,4" 
permeability tuner, 

diode, all parts, directions. 
Reg. $1.19 $3.50 

3 -TUBE AC -DC AMPLIFIER 
Fully wired, 

r 

eady for 
Reg. SS. Separate 

volume e and tone con- 
trols. Lowest pr¢, $2.99 
ever! 

TUBES, $1.91 EXTRA 

"MICRO" METER SALE! 
50 -70ó.b OFF! 
In 

EACH ONLY 915 /g SQUARE 

0 -15 VDC $4.44 
0 -30 VDC 4.44 
0-200 VDC 4.44 
0-500 VDC 4.44 
0-15 VAC _ 4.44 
0-150 VAC 4.44 
0 -1 ma 4.44 

D 0-100 ma 4.44 
0 -200 ma 4.44 
0 -500 ma 4.44 
0 -50 microamps 6.88 
0 -100 microamps 6.50 
0 -200 microamps 5.99 
0 -500 microamps 4.99 

POCKET 
MULTI- TESTER I t 1/2 1. -i" Bake- 

lite case. 100 ohms/ 
volt. Zero adj. 0.15 150 
1000 AC & DC V; O 150 

a' 0/100,000 ohms. W 
test leads 6 battery. 

$Ó 
99 

$12 value 'V 

HOW TO ORDER Check terns wanted. Return entire 
ad w /check o M.O. including suffi- 

docient 
postage; retu fed. C.O.D. orders, 25 

wn; rated. net 30 days. Print n address, amount 
fey enclosed. in margin (Canada postage. 

INVITED. Ib., 28c ca. addl. Ib.) EXPORT ORDERS INVITED. 

LEKTRON 
131 Everett Ave. 

CHELSEA 50, MASS. 
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BUSINESS AND PEOPLE (Continued) 

Joseph R. Owen 
was appointed 
manager of adver- 
tising and sales 
promotion for the 
General Electric 
Specialty Electron- 
ic Components 
Dept., Auburn, N. Y. He will be re- 
sponsible for promotion activities on 
the department's high -fidelity audio 
components and specialized electronic 
materials and devices. He had been in 
charge of sales promotion in the G -E 
Television Receiver Dept. 

Bob Mueller (left) and Leon Ungar 
(right), partners in Ungar -Mueller 
Sales Co., Southern California repre- 

sentatives for General Cement Manu- 
facturing Co., Rockford, Ill., were pre- 
sented with the Salesman of the Year 
Award by W. H. Dean (center), West- 
ern Sales Manager for General Cement, 
for outstanding achievement in total 
volume and largest percentage increase 
in distributor sales in the Western 
division. 

Business 
Raytheon Manufacturing Co. Receiv- 

ing Tube and Semiconductor Operations, 
Newton, Mass., was honored with the 
NATESA Friends of Service Manage- 
ment Award. In the photo, Frank Moch, 
executive director of NATESA, is shown 

presenting the award to Norman B. 
Krim, vice president and general man- 
ager of Raytheon's receiving tube and 
semiconductor operations, while (left to 
right) F. B. Simmons, E. I. Montague, 
F. E. Anderson and J. A. Hickey, Ray- 
theon executives look on. 

Cornell -Dubilier, South Plainfield, 
N. J., is promoting the sale of its Mylar 
tubular capacitors by merchandising 
them in a clear plastic dispenser which 
holds 80 of the most popular units. 

In the April issue this column re- 
ported that Lewis J. Shioleno had been 
named vice president and general man- 
ager of Erie Resistor Corp., Erie, Pa. 
Actually Mr. Shioleno was promoted to 
general manager of the Electronics 
Division. Byron B. Minnium is vice 
president and general manager of Erie 
Resistor Corp. 

WILL YOUR REPLACEMENT STEREO LAYS 

¡BURN OUT AGAIN?' AN EGG 
Not it you use - 
The NEW SENCORE' 

'FUSE -SAFE" 1 

CIRCUIT TESTERI' 

1 

1 

Save costly call backs 
by testing the circuit 

Ibefore replacing 
fuse, fuse resistor or 

circuit breaker. 

1 

1 
_ 

I 

I 

I 

I 
I 
I 
I 
I 

Individual scale for 
each value fuse re. 
sister - no inter- 
pretation, just read 
in red or green area * Measures line crrent 
and up to 1100 watts of 

u 

power at 115 volts using 
8DEALER' line cord and socket. NET * Two convenient current.. MODEL F5 -3 

ranges - 0 to 2 amps and AC -DC or both as 
0 to 10 amps. Test leads ^ceded for Fuse 
clip in place of fuse or fuse ? 

Resistor Circuits 
resistor. - * 5 ohm, 10 watt resistor prevents TV circuit' 
damage and simulates operating conditions. ' 
As Recommended by Leading Manufacturers 

I 
I 
l' 

I 

b SERVICE ' "well INS , 
171 OFFICIAL RD., ADDISON, ILL. 

CORP. I 
LCuf out this ad now for further information I 

Stereo can be wonderful but it just 
doesn't come naturally by the use of two 
of everything in sound. Unfortunately, 
this is what too many are realizing after 
substantial investments in this glamour 
child of high fidelity. 

Stereo actually requires still higher 
fidelity than single channel systems due 
to the highly critical timing sequences 
which must be maintained until the sepa- 
rate signals reach each of the listeners' 
ears. Probably the most difficult problem 
in this regard is in the speaker system 
which now must reproduce and radiate 
these signals in the exact sequence re- 
quired. 

If this requirement is not met, and we 
have a virtual dissection of the input 
signals combined with random phasing 
and haphazard blending topped off by 
highly directive radiation, "stereo will 
most surely lay an egg," regardless of the 
cost involved. 

With the use of a pair of the patented 
Karlson Enclosures and a couple of good 
wide range speakers, all these complicated 
requirements are automatically realized 
and you can have the very best in stereo 
at the most modest prices. 

These enclosures are designed for 8, 
12, 15 inch speakers and are available in 
kit, unfinished, and finished form at prices 
you can afford ranging from $18.60 to 
$174.00. Special models are also available 
for obtaining more optimum phasing with 
large multiple speaker systems. 
Write to Karlson Associates, Inc., Dept. 
RE8X, 433 Hempstead Ave., West Hemp- 
stead, L. I., N. Y. for free catalog. 
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BUSINESS AND PEOPLE (Continued) 

Rek -O -Kut Co., Corona, N. Y., is of- 
fering a trip for two to the Brussels 
World's Fair and to Paris as the grand 
prize in a new dealer consumer contest. 
In the photo, Cliff Shearer, marketing 
director of Rek- O -Kut, is being greeted 

by Al Gross of Sabena Belgium Airlines 
and by Avery Yudin, Rek -O -Kut sales 
manager, on returning from Brussels 
where he arranged the trip. 

Clark Gibb (right), president of The 
Paul Bunyan Chapter is welcomed back 
to The Representatives by Jules Bress- 

ler, national president. The application 
of the Minnesota group was approved 
by the board of governors. 

General Cement Manufacturing Co. 
purchased Microphone Division of Elgin 

Eliminate Battery Troubles 
with the all new 

BATTERY INSURANCE COMPUTER 

The revolutionary new 
electronic discovery - 
the BATTERY IN- 
SURANCE COM- 
PUTER- attaches to' 
the generator of your 
present car, controls 
your regulator and 
generator to give a 
quick charge or 
trickle charge to your 
present automotive 
battery automatically. 
Your present battery should serve you indefinitely with the aid of this all new concept of maintaining an ade- quate charge - 

Computer controlled model $7.50 
Specify make and year of car -12 or 6 volt 
system 

MacFARLANE INDUSTRIES 
P.O. Eox 33 Redondo Beach, Calif. 

COLOR 
from your positive transparencies 

Direct from laboratory to you -by mail 
Cusrnm quality- money hark ,guarantee 

COLOR ELM PROCESSING COLOR PAINTS t DUPES 

Anscochrome, Ektachrome, 
or Super Anscochrome- 
35mm20exp,2'/..mtd $1.25 

Kodachrome-20 exp . 1.50 

3' /xr5 $.45 
8x10 200 
35mm duplicates .25 

Sorry we do not ship COD 

Write today for free mailer and complete price list! 

CiOLO'LIfU[/ laboratories inc 
1160- F Bonifant Street Silver Spring, Maryland 

JUNE, 1958 

National Watch Co. and will move the 
operation to Rockford, Ill., where it 
will function as American Microphone 
Manufacturing Co., a division of GC- 

Textron Inc. The present sales organi- 
zation remains intact. Photo shows 
Stanley B. Valiulis (seated right), pres- 
ident of General Cement, signing the 
contract as Elgin and General Cement 
executives look on. END 

CORRECTIONS 
In our New Records on page 129 

of our February, 1958 issue, the line 
"Vox L -3 (16% rpm)" was misplaced; 
it should have appeared between 
"Borodin: Polovetsian Dances" and 
"Round the World, Round the Clock" 
and not at the top of the listing. 

In the April issue (page 42) we an- 
nounced a number of articles planned 
as features in the May Special Transis- 
tor Issue. Unfortunately, last- minute 
publishing difficulties and technical 
bugs prevented publication of all the 
articles. We deeply regret this and 
assure you these interesting articles on 
transistors will appear in early issues. 

A 66 -inch Slide -rule 
for your pocket 

Slide Rule Open 

The GENIAC® Calculator 
carries 66 -inch spiral scales 
yet measures only ten inches 
frilly extended and six inches 
when closed. Four to five fig- 
ure accuracy can be relied 
on. It is indispensable to the 
scientist, research worker and 
student. Administrative staff 
and business men will find it 
of tremendous value for a 
host of estimating and check- 
ing calculations. 

The GENIA('® Slide Rule 
solves ni ultiplicat ion, division, 
percentage calculation and 
gives 5 place logarithms. 

You may use it for 30 days and if you 
are not satisfied repack and mail it back. 

What our users say; 
"It does all you claim -four 
or five figure accuracy with- 
out eyestrain or magnifiers. 
Half an hour's study is am- 
ple for its use." A.E.R. . 

"I use the GEN7.AC Cal- 
culator for all my slide rule 
work and need the extra digit 
which normal slide rules can- 
not give. I liad to get one of 
Illy customers a GENIAC 
Slide Ihde last month, after 
using mine in his office." E. & G.II. Textile Manufacturers. 
Send for yours now -Only 

Oliver Garfield Co., 
108 East 16th Street 

Slide Rule Closed 

$19.95 postpaid. 

Inc., RE -68 

New York 3 N.Y 

COMPLETE 
TRAINING 
FOR BETTER RADIO -TV 

SERVICE JOBS 

3 MONTHS PAY 

Let these two world -famous Ghirardi train- 
ing books teach you to handle all types of 
AM FM and TV service jobs by approved 
professional methods -and watch your effi- 
ciency and earnings soar! 

1 'ompletely modern, profusely ills orated and written so 
loll can ea div- understand every word, these books pave 
the tray to last, accurate service on any Me of horse radio- TV-- electrunir equipment ever made. Earii hook con- tains the latest data on the latest methods anal equipment 

NOT a rehash of old, out-of -date material. h:aeh is aothnre,I by A. A. (Ihirardi whose famous RADIO Sir's ril111sE and MODERN 1tAUI0 SERVII'r. 
,a, Inure widely used (or military, :churl uwis l hoh,s study training than any Other books of their 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1500 pages and over Soo clear illus- trations show step -by -step how to handle every 
phase of modern trouble- shooting and servicing. 

1 -Radio and Television Receiver 
TROUBLESHOOTING & REPAIR 
A e(anph:e guide to profitabL: pair,_ .al method.. For the novice, it is a ennlprehensive na,:... - ul Vol the esprruneed servicenlau. it is a urge, c n, "1011,11 up" on specific inks. to develop ilupiun.,I ' nl,'- or to 

find tait answers to puzzling service pro'ID , mdia iuvahwbh- "step -by -step" service chiots- a..i paee-, 417 illus., prier :!7.50 separately. v,',. ,,Tell hinati]n utYrrt 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 

'I 

1111, 

h - 

.or v icemen 
:, Ia modern 

complete 
t 1 -;1ria ti,n5; 
to eliminate 

h 11. 417 illus. 

New low price ... You Save $1.25! 
It h,,,k., iato lesson ha, pnlr as a 

coin cuna r''e;ard chi's.. ' , Its as a Intl r aix it S. ;u or mote! elnt ti,t11 a complete 
mndcru ,.,.,vicine library to , sou work taster, more eltici,.rtle and 100re P 01110h1, 

Il01 -1 ehi- ,,u hn. ' tenth Io,- only 41 :1.u0. 
1'011 - p 

I - two 11111-:uuI Inlvc 
stn 01 ira, -!, - t _. I n.r.,l h,0.r Is while vox use them. 

R 
10 -DAY FREE TRIAL 

Dept. RE -68, RINEHART & CO.. Inc. 
232 Madison Ave.. New York 16. N.Y. 

Send hookis) below for tii.dav FREE EXAMINA - TION. ]n ],i days. i will tither lemi, prie, fn. cria. ,teal 'plus postagel or return hooks pc-slpai 1 and 00,, y u twitting. 
"'adio s A 'f \' lierrivcr TROUBLESHOOTING fi ^ AEPAf R. ,f,iic 37.50 s.i i 

12adio ,\ T\ !receiver CIRCUITRY A CPERATION 

j- Check here for MONEY -SAVING COM- 
L !BINATION OFFER . . . Save $1.25. 

od noi,, of above big hooks at special p'Irn mf only X13.1, on the Irvo Irregular p,'lie $14.2:.) $1.25. Payable at rate of $4 ,plms posts, aft, i 1 ii day -a if 'v u ,ieiide to keep hooks and month theiraRut until $13 has mec'n posd. 

Naine 

City. Zone. Slate 
Outside I.'.S.9. -$8 for TROL71LL.:5HOOT1.YG & 
REP Ill(: - 2.5 - for CIRCUITRF Y OPERA - 
710 \; O/ for Gods. Cas/, trff, osier only, but 
,ono l0 daa mur p,i,ibp,. 

limmi=immmwa ======== f f 

121 

www.americanradiohistory.com

www.americanradiohistory.com


-"TAB" Tubes Tested, Inspected, Boxed - 
New and used Gov't & Mfrs. 

6 Mos. Guarantee! Surplus! No Rejects 
Bf.crim"J t yip, ord.rs$ 10 or .nore., ppd. ;'slides 

0A2 .80 613.16 .72 12AT6 .59'11723 .69 
OB2 .72 6867 .99 12AT7 .89 '11726 1.10 
0C3 .84 6BL7 1.95 12AÚ6 .63 434A 2.00 
OD3 .80 66N6 1.08 12AU7 .69 2C51 2.65 
0Z4 .50 6806 1.19' 12AX7 .79 2021 .68 
167 1.00 6BZ7 1.25 12BA6 .65 3023 5.00 
183 .78 6C4 .49 128A7 .99 717A 5/$1 
165 .78 6C5 .69 12806 .59 4 -125 29.00 
154 .78 6C66 .8.) 128E6 .59 4 -250 35.00 
1T4 .78 6CD6 1.49 126F6 .59 4E27 7.00 
1U4 .68 6146 .59 12BH7 .99 4PR60 29.50 
1Ú5 .89 6.15 .59 1213Y7 1.004X150 19.00 
IX2A .68 6J6 .59 12627 .99 4X250 35.00 
3Q4 .68 666 .59'12CU6 1.45 4X500 38.00 
3Q5 .86 667 .79 12567 .69 561,1 3.98 
354 .68 6L6 1.19 125G7 .89 58P4 1.98 
3V4 .99 654 .59 125147 .891 35T 4.00 
5R4 1.25 658 .99 125J7 .75 IOOT 7.00 
5U4 .59 65A7 .69 125157 .75 250T 20.00 
5V4 .89 6567 1.19,12507 .69 388A 1.00 
5Y3 .59 65C7 .89 19BG6 2.15 418A 14.00 
6A134 .59 6567 .79 19T8 1.16 450T 43.00 
6AC7 .79 65H7 .69'25Bß6 1.39,807 1.10 
6AG7 .89 6517 .69 25L6 .72 808 1.00 
6AH6 .99 6567 .72,25W4 .77 809 3.00 
6465 .69 651_7 .89 2525 .72'810 10.00 
6AL5 .59 65N7 2'51.2526 .75 811 3.00 
6Aß5 .66 6507 .74 EL34 3.49 812 3.00 
6A57 3.00 65R7 .79 EL37 2.49 813 9.00 
66T6 .49 6T8 .98'35L6 .59,814 2.45 
6AU4 1.29 6U8 .98 35W4 .52 815 2.50 
6A1J5 1.19 6V6 1.39 35Y4 .69 8296 8.00 
64U6 .79,6W4 .79 3525 .89 832A 7.00 
66X4 .79 6W6 .89 5045 .69 866A 1.60 
6BA6 .59 6X4 .39 5085 .69 6146 4.00 
613A7 1.00 6X5 .49,5005 .69 5879 1.20 
6Á06 .69 6Y6 .89 50L6 .69 5881 2.70 
613E6 .59 7N7 .89 KT66 3.29 6550 3.90 
68G6 1.50 12AL5 .59 75 .89 5842 11.00 
66316 .79 12405 .75 80 .59 5654 1.00 

II'.,h r,- ('I r,,d,/, Tube I.z..t! Disc-wont. t., (Ill'. Hu yrrs 

TUBES WANTED! WE BUY! SELL & TRADE! 

FINEST HI -FI RECORDING TAPE 
1200 Ft. -7" Reel 1 45 Lofs 
Money Back Gtd. of 3 

Highest quality controlled plastic hase 
alpe made by n ' 11 Erin" process. Pre- 
cision coated .\` 

r 
Slit. Gtd. Constant 

output. Splice Free. Freq. 71/2 IPS 
'1l -l5KC Oxide \Vnd In. 
New 1st Quality "Mylar" 2400 Ft. -7" Reel Ferro E:rlut' (loss Process Recording tape.. -- $4.49, S fer 
512 

NEW VRII "GE" PHONO CARTRIDGES 
d .8 

l LI' or 4(;f163/78 D1.4Mlt\lo_ $16 
1.1'.C78 TRE-PLAY SAPPHIItIì.. $8.59 II,.-,! I.PN78 TRI-PLAY DIAMOND & SAP $18 

l,.n.,n I.P.'1-78 TRI-l'LAY ni:AMl1NOS $26 

DIAMOND PHONO -NEEDLES! Pnatm,id 48 St,ln.'! 
REGISTERED ONE YR. GUARANTEED BY THE MFGR! 
ALL MAKES LI'A67s -ONE DIAMOND $7; TWO DIA- 
MONDS 514; DI A\IOND & SAPPHIRE $8. 
l'I.t :.lsr' :..'J: // I'.1I?TIII)G'E NA & Nu47HEH 
INFRARED RECEIVER ASSEMBLY USN/ /r! 
US AM.R1400. IllllI:1 "r VIEWING TEL- _ I's. oop'II' l"N IT. I Il /SEES INVISIBLE \ 
1NI li, \- I:E :II ENEI1t;1 INTO A VISIBLE 
I NI,\I,L ON AN 1\HII.T SCREEN INCLUDES INFRA - 
NEI, FILTER Á 11.\0 ILIACTIVE CHARGING SYSTEM. 
NAVY COST $216 INCLUDES INST. CASE & DATA. 
SPECIAL $21. 

W rile for BONUS C.'A1 ALI)G 

NEW GTD RADIO & T.V. RECTIFIERS 
35MA 40e iI 6 for $2: 65MA 450 D . 5 for $2, 
75MA 49c C'. 5 for $2; 100MA 59C C 6 tor 53; 
15ohlA 70C E. 8 for $5; 25OMA 79C b7' , 6 for 54; 
300MA 8BC E. 5 for 54; 350MA $1.00 a 8 for 57; 
400MA $1.10 G . S for 55; 500MA $1.35 C' , 4 for $5; 
65MA 260V $1.10 E. 5 for $5; 100MA /260V $1.25 
O. 9 510; 100MA /156V 95c E; 300MA /156V 
$1.75, 3 95. Order $10, Postpaid 48 ,Stuc, l! 
1IFOH. & A,STHH TICS. WHITE FOI? QTY. PRICES 
NEW SILICON 500MA /100 °C /140 V /400 PIV Recti- 
fier Hmt Sealed with clip $1.45, B for $11.00, 25 for 
$30.00. 

NEW "TEKSEL" 
RECTIFIERS. 

FULL WAVE BRIDGE 
CURR. 18VAC 36VAC 
CONT. 14VDC 28VDC 

LAMP S 1.30 S 2.00 
2AMP 2.15 3.00 
3AMP 2.90 4.00 
6AMP 4.15 8.00 

1OAMP 6.10 12.15 
15AMP 9.90 19.00 
24AMP 15.00 29.45 

SELENIUM BRIDGE 
ONE YEAR GTD! 

WRITE for CATALOG 
72VAC 144VAC 
56VDC 118VDC 
$ 4.00 5 9.45 

6.25 12.30 
8.60 16.75 

18.75 36.15 
26.30 48.90 
40.00 66.60 
57.50 108.45 

HAMS NEW TRANSISTORIZED "TABPAK" 
D.C. Power Supply!!! Kit or Assembled. Filtered. 
Small in 

s 
e! Quiet! Light Wgt.! Input 12 to 14VDC. 

(Low Idle Current.) Output 450 6Ltap @ 250 VDC at 
ue to 150 ma '65 watts. 
"TABPAK" Assembled TR39CB $35 
"TABPAK" Kit TR39CK $30 

DC POWER for TRANSISTORS! 
Transistors! Filtered Power Supply Kit 
used to power transistor r tt eus, mlltiers 

tc. Delivers 12VDC. at 2AMPS fìilered less 
Wan O - - ripple or 28VDC. al IA TI'SK2 
Kit 518. TI'S22W assembled A w $24. 
l I5VAt' Intl Transformer E Dail Wave 
Bridge Rectifier for 12VDC (l 2A MPS. or 
ItEI'TRAN KIT RTIR $4.50 
RT1W Assembled x Wired .58.50 
RT_K Kit 13 or IBVDC et 6 AMI, .59.00 
Iii2 /I' Assembled 6 Wired........ ...$14.75 

KITS! "TAB" THE BEST KITS! 
All Kits Contain Most Popular Values 6 Sises 

Kit 35 Precision Resistors Kit 35 Power Resistors 
Kit 75 Mica Cord's 
Kit 8 Crystal Diodes 
Kit 4050 ft. Hookup Wire 
Kit 100 Fuses 
Kit 100 Ceramic Coed 
Kit 18 Rotary Switches 
Kit 6 Crystals & Holders 
Kit 65 Inductors & Coils 
Kit 5 Microswitches 
Kit 10 Wheat Lamps 
Kit 40 Insulators 
Kit 85 Insulated Resist. 
Kit TV Knobs 
Kit GE Glypt & Varn. 

Kit 18 Switches 
Kit 3 Transistor Transf. 
Kit 150 Carbon Resistors 
Kit 33 Panel Lamps 
Kit 12 Electrolytic Cord's 
Kit 15 Volume Controls 
Kit 36 Tube Sockets 
Kit 50 Tubular Cord's 
Kit 500 Lugs 6 Eyelets 
Kit 10 Xmit Mica Cord's 
Kit 5 Lbs. Suprise Kit 
Kit 10 Xmit Mica Cord's 
Kit Encapsulation Fluid 
Kit Volume Control Fluid 99C 111. I. L O K I r.' GET FRET! EACH KIT 

TERMS: Money Back Guarantee! 
Our 14th year. S2 min order 
F.O.B. N V.C. Add shpg charges 
or for S.O.D. 25% Dep. Prices 
shown subject to change. 

113JG LIBERTY ST., N. Y. 6. N. Y. 
PHONE: RECTOR 2 -6245 
Write for Bonus Gatadoo 

"TAB" 
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technical 

Literature 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

TELEVISION PICTURE TUBES. with com- 
plete physical and electrical specifica- 
tions, are listed in this handy booklet. 
Monochrome, color and aluminized types 
are included.- Raytheon Manufacturing 
Receiving & Cathode -Ray Tube Opera- 
tions, 55 Chapel St., Newton 58, Mass. 

SILICON RECTIFIER HANDBOOK, catalog 
No. ti , deals exclusively with this man- 
ufacturer's line of silicon rectifiers. 
Theory of operation, manufacturing 
processes, characteristics and uses are 
shown. -Sarkes Tarzian Inc., Rectifier 
Div., 415 N. College Ave. $1. Free to 
RADIO- ELECTRONICS readers. 

ELECTRONIC COMPONENTS. 1958 cata- 
log. 16-page 2 -color booklet describes this 

manufacturer's complete line of elec- 
tronic test instruments and high- fidelity 
equipment in both kit and wired forms. 
Vtvm's, voln's, oscilloscopes, Geiger 
counter, preamplifier, amplifiers and 
speaker systems are included. -Elec- 
tronic Instrument Co. Inc., EICO, 33 -00 
Northern Blvd., Long Island City, N.Y. 

TEST INSTRUMENTS bulletin AP12 de- 
scribes and illustrates the TV analyst, 
tube checkers and test instruments for 
in- the -home service and shop use. - 
B & K Manufacturing Co., 3726 N. 
Southport Ave., Chicago 13, Ill. 

VARIABLE TRANSFORMER CATALOG, 
bulletin P258G. This 100 -page book is 
filled with product information, engi- 
neering data, outline drawings, con- 
nections, ratings, and charts and 
illustrations of all standard 50/60 -cycle 
Powerstats as well as some special -use 
types.- Superior Electric Co., Dept. 
P258G, Bristol, Conn. 

HIGH -FIDELITY COMPONENTS are of- 
fered in an illustrated 12 -page catalog. 
Tuners, amplifiers, speakers and speak- 
er systems are presented. -Altec Lan- 
sing Corp., 1515 S. Manchester Ave., 
Anaheim, Calif. 

REACTANCE SLIDE RULE solves prob- 
lems such as resonant frequency, ca- 
pacitative reactance, inductive react- 
ance and coil Q, and dissipation factor. 
Useful for solving problems of filter 
design, oscillator tank circuits, trans- 

What articles would you like to see published in RADIO -ELECTRONICS? 

Maybe you're the man to write them. Ask for an author's guide. 

RADIO -ELECTRONICS 
154 West 14th Street New York 11, N. Y. 

SPECIAL INTRODUCTORY OFFER! 
VACO 

"At Your Service" 

Screw Drivers 
Here's your chance to get a beautiful 5 -piece screw driver set at a 

true bargain price! All the most popular sizes ( including 
No. 2 genuine Phillips) plus -a FREE tool hanger board 

complete with patented, adjustable hanger hooks for 
holding your most frequently used tools. Here's how: 

Regular. 

price...$3.69 
Introductory 

Special... 

!tt A $5.50 
VALUE! 

FREE Tool Hanger Board 
and Patented Hanger Hooks 
Just mail in the coupon enclosed 
in the RC 15 Boxed Set and VACO 
will send you this 12" x 24" per- 
forated masonite panel and set of 
hanger hooks at no charge. 

See Your Jobber, Today! 

VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, III. 
In Canada: Atlas Radio Corp., Toronto 19, Ontario 

RADIO -ELECTRONICS 
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TECHNICAL LITERATURE (Continued) 

former and amplifier design. -Shure 
Brothers Inc., 222 Hartrey Ave., Evan- 
ston, Ill. 75c. 

TERMINALS AND CONNECTORS for 
high- temperature applications are de- 
tailed in catalog section HT. Compre- 
hensive specifications are presented for 
each type. -AMi' Inc., Harrisburg, Pa. 

SILICON RECTIFIER HANDBOOK, tells 
how they are made, gives theory of 
operation, engineering design notes, 
and basic rectifier circuits in the 
first section of an illustrated 64 -page 
catalog 111. In the second section 
numerous types of these units with 
specifications and circuits are described. 
-Audio Devices Inc., Rectifier Div., 620 
E. Dyer Rd., Santa Ana, Calif. $1. 

RECORDING TAPE. An illustrated folder 
"Which Tape Type are You ? ", offers 
general information on magnetic re- 
cording tape and helps you select the 
type tape that best suits your needs. - 
Minnesota Mining & Manufacturing Co., 
900 Bush St., St. Paul 6, Minn. 

CRYSTAL FILTERS, bulletin XT -455, is a 
2 -color 4 -page brochure outlining a line 
of stock and special miniaturized quartz 
crystal filters. Technical data, typical 
and representative curves of the filters 
are shown. Symmetrical bandpass, 
wide -band, narrow -band, and asymmet- 
rical or single -sideband filters are de- 
scribed.- Burnell & Co. Inc., 10 Pelham 
Parkway, Pelham Manor, N. Y. 

RADIO -ELECTRONICS pays $3.00 
for good cartoon ideas and $15 
and up for finished work. 

RADIO- ELECTRONICS 
154 West 14th St., New York 11, N.Y. 

DIGITAL COMPUTER KIT 

Build 100 transistor computer circuits and work with 
them! Basic units can be built within hours. Assemble 
them into computers and operate. The language of 
computers is explained and prbiects included. You 
will receive 22 transistors and 200 electrical parts. 
$59.50 plus postage. Twelve other ki +s available. 
Partial list of courses: 

CI Elementary relay brains $12.50 
C2 Elementary digital computers $24.50 
C3 Elementary analog computers $19.50 
C14 Computer Master 50 lessons and projects 
(digital voltmeter, digital ohmmeter) 
C15 Electronics, 40 lessons and 3 text books. 
$22.50 down and $10 for 5 months. 
Complete catalog. 

EBE Inc., 1015 Atkin Ave. 
Salt Lake City 6, Utah 

Send one transistor computer kit 
Enroll me in course 
Enclosed $ 

Name and address attached 

JUNE, 1958 

HI -FI TRANSFORMERS made by Part- 
ridge are presented in a 4 -page leaflet. 
20- and 30 -watt models are offered. 
Complete specifications are included. - 
M. Swedgal, 259 Broadway, New York 
7, N. Y. 

APPLICATION NOTES for using silicon 
junction rectifiers to protect sensitive 
current devices are presented in Vol. 1, 
No. 1 of Semi -conductor Application 
Notes. This issue illustrates how the 
nonlinear characteristics of silicon di- 
odes, in both the forward and Zener 
operating regions, make them ideally 
suited to protecting ac and do measur- 
ing instruments.- Hoffman Electronics 
Corp., Semiconductor Div., 930 Pitner 
Ave., Evanston, Ill. 

TRANSFORMERS AND COILS, catalog 
640, lists the entire line of trans - 
formers, coils and components for radio 
TV, industry, amateur, transistor and 
military applications produced by this 
firm. Fully illustrated, 24 pages. - 
Thordarson - Meissner Manufacturing 
Co., 7th and Belmont, Mt. Carmel, Ill. 

VHF UHF EQUIPMENT including instru- 
ments and accessories for signal and 
pulse generation, impedance measure- 
ment, detection, modulation, attenuation 
and transmission through shielded co- 
axial lines detailed in this illustrated 
booklet. -General Radio Co., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. END 

SENCORE 

{{and136', 
R-C 

Substitution Unit 

,6 3 
Most 
Often 
Needed 

Components ..:'4-4t4";' 
At YOUR 4' 

Fingertips! 

4Je.,4y ?6 

3 pole, 12 position switch individually 
selects one of the "36" components 
for direct substitution. 
Contains: 
* 12 -1 wan 10% resi,tar. 

front lO ohms to 5600 ohms 
* 17 -Vs watt 10% resistors 

from 10K ohms to 5.6 
megohms 

* 10 -600 volt t Ito.. Completely isolated 
from 100 -mm1d. to Smfd, * 1- 1Omfd., 430V Electrolytic 

* 1- 4Omld., 450V Electrolytic 
* For Shop, Lob, or outside service 

AVAILABLE AT ALL PARTS 

DISTRIBUTORS! 

INSTRUMENTS CORP. 
171 OFFICIAI RD., ADDISON, Ill. 

POPULAR 
SENCORE 
PRODUCTS 

Tronsùlor 
Tesler 
leakage 
Checker 
Filament 
Totter 
Voltog 
Regulator 
Bias Supply 

Cut out this ad now for further information. J 

Examine FREE 

Edited by 

W. L. EVERITT 

5 VOLUMES 1662 ILLUSTRATIONS 
Pay Easy Installments If You Keep tae Sef 

Turn tc this new, up -to -date Librarz with com- 
plete confidence, for dependable facts on any 
phase of modern electronic theory and practice. 
'these volumes, by outstanding aisthorities, 
give you thorough guidance -cl, a.ly written, 
logically arranged, profusely illustralcd. 

Electronic Fundamentals and Applications 
By Prof. John D. Ryder, 

Dean. College of Engineering, Michigan State University 
Complete. logical, easy -tee- follow i iannen. ref (a) phy- 
sical principles underlying ,leeuiat nth -. 7e charaeter- 
dstiev nt vacuum tnbe.a, lei all bn <ie the «ilrnfth. 
Include.,: Election Ball istic,. ('atbu,le -llar lois.. f:ntds- 
sinu nr t :lertrm ,. Spare Charge in A'aman T Diode 
lteciitiei . Trinrt ̂ s. Multi-Element Tub-, :nall -`;i mal 
. \niplilir - Circuits, Andin- Frrgmaicy Amp n as. Ra dio- 
Ftrgnenev Amplifiers. Oscillator l item' -- Mudulardnn 

R'avr- shaping Circuits. Ca,. Oil- 'ooJnetlml, 
(ins Diodes, (:as Control Tubes and Chem's. Photoelec- 
tric Cel1.;. Solid -State Electronics. 

Electromagnetic Waves and Radiating Systems 
By Prof. Edward C. Jordan. 

Head, Dept, Electrical Engineering, Uni. of Illinois 
Coow's entire field of electromagnetic en¢im -*i ii. lurindes 
propa_atimt a. well as radiation and trap- n!<.'inu. Full 
tie:I ment of 1 -IIF transmission line,. wit -' guides. an- ennas. slot antennas. radiation and dittr:riton. ground - 
u.ne and sky -wave propagation. 

Ultra High Frequency Engineering 
By Thomas L. Martin 

Head. Dept. of Electrical Engineering. Unie. of Arizona 
'l'henry and technique of ALL the ni.W dc11-, of electronic erivineering Radar, Trlennteriug. Eluctrrzric computing, 
Par- iurile. Television, Blind landing systoir.vs. Pulse -rime 
modulation. Ionosphere mea.urentents . .. and the others. 

Networks, Lines and Fields 
By Prof. John D. Ryder, 

Dean, College of Engineering, Michigan Sta-e University 
Net imrk Ranstnrmatians and theorem,. 'v-- nnalirr. !nt- 
pedanew Ilansfmatlatirin and coupled et 'r its. Filters. 
General transmission line. Iligh-fresuency Ins', Equations 
n.t 

5t'he i 

e ]n r 

1 

I 

1 

t 

i n 
n tic field Radiation. lca,missi u cur 

tiareo at boundaries. Guided waves b4mes parallel planes, wive guides. 

Elements of Television Systems 
By George E. Anner, University of Illinois 

rmpleh, basic t1lr0r3. plus current )tori'¢. covering: 
e ie.id TV systems, commercial Telecz ring Systems. 

-odor 7'V Si si eues. Gives clear rsl,o -jr 
r f all phases el riuniiu r r an- miss!on, ine.huling 'le II '- trrhnigne of 

dent into (Una.. 

SEND NO MONEY-EXAMINE FREE 
.lust ail coupon below to get V-011nlie Set en 1n DAYS' FILET ')'RIAL. It not cool_. "ris satisfac- ten,. It non in ten (lays and owe nothist Or keep the 

t and par only )G.511 down and OS a month fer five month. until run prier of 947.50 is paid. Dewitt.) for yonr- .er-itithont risk or obligation --ìu,: tin I coupon to examine Library ten days free. 

Prentice -Hall, Inc., Dept. 5744 -H1 
Englewood Cliffs, N.J. 
Send me the Prentice -Hall ELECTRONICS & UHF LIBRARY (5 Volumes) for ten days' fr.c i sruoiva- tion if fully satisfied in ien days I otL- send IOU 
$7.50 phis laic tenu postage and tier $'1 a month 
for five months until fall price of $47..50 Is pair). 
tn. 1 will return the Library in ten Pegs and owe 
nothing. 

Name--- ................_...._...._...._....-......---..._-- 

Address 

City and State 
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NOWH. A. Hartley offers 

you a complete practical guide to 

audio design. . . 

H. A. Hartley's new book -- AUDIO DESIGN HANDBOOK 

saves you the time of wading through masses of 
technical data to ferret out the core of practical 
design information you're searching for. He steers you away from the 
shoals of tricky common mistakes and misconceptions. Hartley shows you 
how audio design can be done easily and simply! He tells you how to avoid 
blind alleys by first determining WHAT YOU WANT -and then building 
within the limits of your own goal. The book covers amplifiers, feedback, 
power supplies, speakers and enclosures, dividing networks, measurements 
and testing, plus a few salty personal observations on the wrong directions 
hi -fi has taken. Easily the most stimulating and helpful book on audio 
designing ever written! 

You can get this deluxe, beautifully -bound $5 book -the latest addition 
to the G/L Audio Hi -Fi Book Club -for only $3.75! Read how you can join 
the club, get this book and save money. 

HOW THE G/L AUDIO HI -FI BOOK CLUB CAN HELP YOU-- 

Rooky 

H. A. Hartley 

Popular author of articles 
in RADIO- ELECTRONICS 
and RADIO & TV NEWS. 

Hailed on both sides of 

the Atlantic as a brilliant 
audio engineer. 

Shows you the way to more pleasure in hi -fi 
if it's your hobby -more profits if it's your 
profession. 

Offers you the benefits of the knowledge and 
experience of top writers like Crowhurst, 
Hartley, Dorf, Marshall and others. 

You can build a complete hi -fi library in easy 
stages -on the NO -RISK INSPECTION 
PLAN. 

You SAVE $1.25- 25 5-ON EACH BOOK 
YOU BUY! 

HOW TO ENROLL 
Select the book you want on the coupon 
below. 
SEND NO MONEY NOW -we send you 
the book on a NO -RISK inspection plan. 
If you like the book you keep it and 
pay -not the $5.00 retail price -but the 
SPECIAL MEMBER'S RATE OF 
ONLY $3.75 -and we pay postage. 
If you don't want the book, simply send 
it back -no fuss, no obligation, no high 

Each book handsomely bound with a 

pressure -AND NO SALESMAN WILL 
CALL. 
You receive a new book on the same 
NO -RISK INSPECTION PLAN every 
four months. 
You need take a minimum of only four 
books during the whole membership 
period. No time limit -no long term 
contract. You may cancel anytime after 
that. 

deluxe gold -leaf stamped cloth cover. 

OTHER BOOKS ALREADY PUBLISHED 
Order Audio Design Handbook or any other book. 
ELEMENTS OF TAPE RECORDER CIRCUITS 
R, Herman Burstein and Henry C. Pollak 
_v timers all the questions a Ili -fl fan would ask about 

reenrder circuits. Includes a chapter on design 
our 11111110i II., your own equipment. 

UNDERSTANDING HI -FI CIRCUITS 
I:y Norman II. Croe :burst 
Tu . Iii -Fi himself tells you how to get hi -fl tailored 

your own needs. Tells you which type of compo- 
nents to choose for the system you want and can 
ad'mxl. 

Other books 

BASIC AUDIO COURSE -By Donald Carl rloefler. 
Complete coverage of theory and fundamentals from the 
physics of sound to advanced techniques, including 
amplifiers, feedback, power supplies, distortion, atten- 
uators. speaker systems, and so much more it 1s impos- 
sible to list all here. 

MAINTAINING HI -F1 EQUIPMENT -By Joseph 
Marshall. Now for the first time--learn the techniques 
necessary to recognize and repair h1 -fl troubles. Covers 
acoustic as well as electronic, electrical and mechanical 
faults. A must for the professional hi-fl man-or any 
audiophile who really cares about his hl -fl system. 

are in preparation 
NO -RISK COUPON 
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GERNSBACK LIBRARY, Inc., Dept. 68C 
154 West 14th St., New York 11, N.Y. 
Enroll ne In the G/t. Audio HI -FI Book Club. Begin my 

1embe,.hip 
with the book checked below. 

AUDIO DESIGN HANDBOOK 
UNDERSTANDING HI -FI CIRCUITS 
BASIC AUDIO COURSE 
MAINTAINING HI -FI EQUIPMENT 
ELEMENTS OF TAPE RECORDER CIRCUITS 

Name 

Street 

City Zone State J 

ALL ABOUT ELECTRICITY, by Ira 
M. Freeman. Random House, Inc., 457 
Madison Ave., New York 22, N.Y. 
7 x 9Y4 inches, 141 pages. $1.95. 

This is one of an "all- about" series 
that includes birds, flowers, stars, etc. 
It is intended for "readers of 10 to 15" 
but perhaps not for youngsters who 
already happen to experiment with 
transistors, build portable radios or 
operate ham stations. 

With helpful illustrations, the book 
is simple, effective and as clear as pos- 
sible for such a topic. Principles of the 
telephone, battery, electromagnetism, 
power transmission and radio are skill- 
fully treated in a way to attract the 
interest of future scientists. Color TV 
appears briefly, and transistors are also 
mentioned. 

For the benefit of young minds, the 
author has dramatized the basic dis- 
coveries of Franklin, Galvani, Oersted, 
Bell, Marconi and others. These stories 
introduce the reader to the principles 
and applications that follow. IQ 
SYLVANIA SERVICE INFORMA- 
TION, Vol. 2. Sylvania Electric Prod- 
ucts Inc., Radio & Television Div., 
Service Dept., Batavia, N.Y. 11 x 17 
inches, 138 pages. $3.50. 

A comprehensive manual of service 
information, schematic diagrams, pro- 
duction changes, test and alignment 
points and parts lists for Sylvania 
radio, TV and audio equipment pro- 
duced between May, 1954, and Decem- 
ber, 1957.-RFS 

UNDERSTANDING ELECTRONICS, 
by John Lewellen. Thomas Y. Crowell 
Co., 432 4th Ave., New York, N. Y. 
51/2 x 81/4 inches. 213 pages. $2.75. 

This most recent of a series of books 
intended to give the nontechnical be- 
ginner an insight into some of the in- 
volved mechanics of the modern world 
presents a fascinating picture of elec- 
tronics. Starting off with "Can you 
imagine anything changing its direc- 
tion 500,000 times a second ?" the 
author takes the reader through a tour 
of basic electricity, magnetic fields, how 
electrons behave, how the parts of radio 
work and even describes transistors. 
For the layman who wants to know 
what makes things tick. -LS 
MOST -OFTEN- NEEDED 1958 TELE- 
VISION SERVICING INFORMATION. 
Compiled by M. N. Beitman. Supreme 
Publications, 1760 Balsam Rd., High- 
land Park, Ill. 81/2 x 101/2 inches, 192 
pages. Price $3. 

RADIO -ELECTRONICS 
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SCHOOL 
DIRECTORY 

ENGINEERING DEGREES 
E.E. 

PACIFIC 
INTERNATIONAL 

UNIVERSITY 

Option Electronics 
or Power 

Earned through 
HOME STUDY 
Residence Classes Also 

Available 
PACIFIC INTERNATIONAL 

UNIVERSITY 
IOperating as a college of 

Engineering only .11 present, 
5719 -M, Santa Monica Blvd., 

Hollywood 38, Calif. 

Be a "key' man. Learn how to send 
and receive messages In International 
Morse code. Communicate with opera- tors around the globe. Learn at home quickly through famous Candler System. 
Used by best operators. Qualify for Amateu1 or Commercial License. Write for FREE BOOK. 

CANDLER SYSTEM CO. Dpt. 3 -G, Box 9226, Denver 20, Colo. USA_ 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as 
technicians, field ngineers, special- 
ists in communications, guided mis- 
siles, computers, radar and automation. 
Basic and advanced courses in theory 

n t laboratory. Assoc. degree In elec. 
Ironies in 229 mos. B.S. In electronic 
engineering obtainable. ECPD ac- 
credited. G.I. improved. Graduates in 
a 

p 
'' all ctll branches of with major 

mpanies. Start September. February. 
Dorms. campus. High School graduate 
or equivalent. Oatalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Dept. C Valparaiso, Indiana 

l1 
ELECTRONICS 

ENGINEERING DEGREE for unlit,. 
Bed 

IN 27 MONTHS eier11011 In 
elert'oulrsi 
B.S. degree In ov mont,.. mathematics, electrical engi- 

Elneering. TV. advanced radio rtheory and design. Modern 
b.. Lott' tuition, earn Iman . Also Aero.. Chemical, Civil, 

Flleetical Mech. Engineering. B.S. degree in 39 7710. n, 
Math.. [.heu,.. Physics. Also peen c G t. apMa 
blAgs., borin., gain. Enter .lune. Sept., Dec., March. 
Catalog. xeepino Pace With Progress. 

INDIANA TECHNICAL COLLEGE 
1568 E. Washington Blvd., Fort Wayne 2, Ind. 

college grads get 
ahead faster! 

hare higher income; . . advance more rapidly. 
I:rasp your chance for a 1111111 lite. Share 1e101(15 atlait- 
ing college men. Important firms visit campus regularly 
to employ Tri -State College graduates. Start any (loaner. 
Approved for Vets. 

Bachelor of Science Degree in 27 months 

Complete Radio Engineering courses (TV. 1.í1F. FM, 
Electronics). Also Mechanical. Civil, Electrical, Chemi- 
cal, Aeronautical Engineering in 36 months a R.S. in 
Business Administration (General Business. Accounting, 
Motor Transport Management Majors). Superior stu- 
dents faster. More professional class hours. Small 
classes. Enrollment limited. Beautiful campus. Well - 
equipped labs. Prep courses. Enter June, Sept., Jan., 
Mar. Earnest, capable students (whose time and budget 
require accelerated courses and modest costs) are in- 

vited to write Lean McCarthy, Director of 
Admissions for Catalog and "Your Career 
in Enginr,rinc and Conlm,vl-, .,, 

4 

II II 

Tr 

2468 College Avenue, Angola, Indiana 

JUNE, 1958 

- ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17. MD. 

ái ENGINEERING TECHNICIAN 
EARN HIGH SALARY Big demand for trained men in 

ELECTRONICS ... RADIO -TV! 
A. S. Degree in just 24 months at resident school: or com- 
plete first year by home study. Also radio -TV servic- 
ing. broadcasting, airline training. Nation -wide place - 
Resident ment service. G.1. approved. Low tuition. 

Home Study I Write NOW for FREE illustrated catalog. 
CENTRAL TECHNICAL INSTITUTE (Est. 1931) 
Dept. Y -68, 1644 Wyandotte Street. R tiers, Mlrveud 

ENGINEERING 
Home Study Courses 

COURSES written by world authorities 
in all branches of engineering. Step - 

by -step instructions using methods 
proved successful by thousands of our 
graduates. One hour each day in your 
spare time will start you off to higher 
pay, security, prestige. Check the course 
you are interested in and we will send 
you a complete outline of the course 
with a booklet describing the Institute 
and our advanced methods of teaching. 
Send to: Canadian Institute of Science 
and Technology Ltd., 683 Century Bldg., 
412, 5th St. N.W., Wash., D.C. 

Civil Eng. 
Surveying 
Architecture 
Forestry 
Mining 
Structural 
Mechanical Eng. 
Industrial Eng. & Man- 

agement 
Refrigeration 
Heating 
Drafting 
Plastics 

Electrical Eng. 
Radio 
Electronics 
Television 
Aeronautical Eng. 
Aircraft Engineer 
Navigation 
General Education 
Chemical 
Mathematics 
Journalism 
Accounting 

NAME 

ADDRESS 

CITY STATE 

Course Interested In 

Canadians: Send to Canadian Institute of 
Science & Technology Limited, 683 Garden 
Bldg., 263 Adelaide St. West, Toronto, Ont. 

Your choice of schoo,' 
is highly important 
to your career in 

INDUSTRIAL 
ELECTRONICS 

~' RADIO - 
.Y>K _ Tv TELEVISION '0 

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 of Electrical 
Power. 

ENGINEERING TECHNOLOGY 
Associate in Applied Science 
degree in 18 months - 
Electronics Communications. 
Electrical Power, or Computers 
MSOE - located in Milwaukee, 
one of America's largest industrial 
centers -is a national leader in 
electronics instruotion -with com- 
plete facilities, including the latest 
laboratory equipment, visual aid 
theater, amateur radio transmitter 
-offers 93 subjects in electrical en- 
gineering, electronics, radio. :ele- 
vision, electrical power, and lec- 
trieity. 

Advisory committee of leading 
industrialists. Courses approved 
for veterans. Over 50,000 for-nter 
students. Excellent placement rec- 
ord. Previous educational, mil' :ary, 
and practical experience is e^-alu- 
ated for advanced credit. 

QUARTERS BEGIN SEP EMBER, 
JANUARY, MARCH, JULY 

Choose wisely - your future 
may depend on it Maid cou- 
pon today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RE -658. 1057 N. Milwaukee St. 
Milwaukee, Wis. 

Please send free illustrated career brnklet 
(please print/ 

I'ns interested in 
Naine Are. - 

Address 

City State 
D Ì ani D I am not eligible for veterans benefits 

(discharge date) 
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STAN-BURN 
CATHODE RAY TUBE SPECIALS 

ONE YEAR GUARANTEE 
STAN STAN 

G.E. Type BURN G.E. Type BURN 
515.80 liltl'1 510.00 24.75 771.1'! 518.00 

19.10 21.1'1.1 13.95 37.00 I" \l'1\ 24.00 
2./1'1 11.50 28.35 1i l' 1 \ 18.95 

20.35 21'1'1 15.00 33.60 2ia POT- 21.95 
20.75 Ii 1'1 13.75 36.00 2I AP I 25.00 

11,1'1 14.50 29.75 21 L1' 1.\ 20.15 
33.75 \l.1 18.50 34.85 2111.111 23.25 
32.20 x.111' I.\ 15.25 30.90 211'1'1 21.15 
33.75 1,11 18.75' 37.00. 21311.1 26 25 
23 50 61:1.1 15.75 29.75 2 11 1' 1 22.00 
28.40 116l1 \ 18.75 34.85 2111'1I 25.00 
31.50 01.1'11 16.25 28.30 21 /I`1 21.00 
31.50 1:11 I'I 16.25 33.60 21 /1'11I 24.00 
23.50 7111' I 15. 75 100.00 2 1 11 I 58.00 
28.40 'RI. Ill. 18.75 18 . guar.) 
30.76 ' '1,I 20.50! 48.40 ^_ 0 I' I 38.00 
33.90 ' I1' 1 21.50' 50.00 2 11111 I. 39.00 

ALUMINIZED - I\11f'IRE FIIR 1 \l' TI -RF. Ts 1,'F: \OT 
I Is'rF.e, ' .1 \III'ItN I RT TI'IIE, R1 A 1.11 I: \sF:lt- 
`.II'O. Rl' LINCOLN. All order. of 1 ST 1N. 

I It\ CRT suhleet to . 1,11110n:1l 10r, ti,llsec/tint. 
:II l-: '0 1111'' T T1t f'II \ \CI' w !TOOT r \1trI 'r. 

W H Y 0 1 RECORD PLAYERS TAPE 

PA Y RECORDERS 
PLLIFIERS SPEAKERS 

MORE? TUBES 
R. 

Etc, 
PARTS & 

T.. o brand nationally adv merchandise in this ar1,1 
r Radio 6 TV mans. is yours at low. low c 

s. rid us your list. Give M's n and Model No 
l !boil. Write for 58 catalogs to Dept. RE.6 today 

l GENERAL ELECTRIC RECEIVING TUBES t 

Brand New -1 Year Guarantee -Boxed 
024 .83 606GT 1 13 12567 1.45 
1830T 1.38 6SN7GT 1.25 12567 1.33 
51.14GA .95 6V6GT 1.03 125Q7 1.18 
GAGS .. .x.1.25 6W4G7 1.15 35W4 .68 
6AU6 1.00 12AÚ7 1.18 3525GT .90 
6BQ6GA 2.08 12BA6 95 SOCS 1.03 
68G6GA 3.10 128E6 . 1.03 5OL6GT ..1.15 

ADDITIONAL 10 °'o DISCOUNT 
IN LOTS OF 10 ASSORTED! 

WRITE FOR COMPLETE PRICE LIST 
SAVE UP TO 5100 A YEAR ON TV REPAIRS 

Am:rr.:11g Here I,,II. '1100 To Rena, lour shall TV Set" g11., you ery11.1ng you have to know 11 spot 
TS' trouble. Shot's to 1ìx II p eslo. Everything 
In easy -In- understand language and step.ItVstep dl a 
grams. I.mest up-to-late Information on tulle ehnng,., 
antennas. tube location charts. trouble shooting gu1,1. 
ete.. plus Ilsl of tube Is3'es and prim+. Only 51.00 plus 11,. In 1.. ,.i.. . 

HI -FI DIAMOND NEEDLES -1 Yr, Guar. 
l 

' III .IIt 

". put si io niilitlime 6111.11- 
, 1 period p1, nun. I 

SINGLE DIAMOND needle, S7.95 
DIAMOND SAPP dud needle. ....,_ 8.95 sh.00,,t PPD. picily cartridge make) 

RECORD CHANGERS 
COLLARO TC -340 4 speed changer... 536.75 
COLLARO RC -440 4 speed changer... 40.67 
COLLARD TC -540 4 speed changer... 45.57 
GARRARD RC -88 4 speed changer.... 53.41 
GARRARD RC -98 4 speed changer.... 66.15 

FREE ,.-7°. m pnbn9 base- r ord wiping cloth 
5 ORPM spindle with all der. for 

ortaro and Garrard changers- with this ad. 

VM 4 SPEED HI-FI CHANGER -Model 1210 
with Ronette or Astatic flip -over 
cartridge 522.95 
MONARCH Model UA8U 4 SPEED AUTO. 
INTERMIX CHANGER 1--- ,,.'..1-, .l -" ,519.95 
WEBCOR 4 SPEED CHANGER with 
turn -over cartridge 523.95 
RONETTE (phono fluid) cartridge flip -over 
type 52.98 
SONOTONE cartridge, flip -over 52.98 
45 RPM SPINDLE for V.M. or Monarch 51.98 
WOOD MOUNTING BASE for V.M. or 
Monarch 53.95 
MOUNTING BOARD unfinished for V.M 
or Monarch 51.50 
NEW GENERAL ELECTRIC HI -FI VARIABLE 
RELUCTANCE CARTRIDGE. Replaces discon- 
tinued RPX050 type. Full range reproduction 
20. 20,000 cycles. Four gram tracking force 
for minimum record and stylus wear. 
4G050 -Dual Sapphire needles 58.77 
46052- Diamond, Sapphire needles...518.99 

erstock the following anul. KITS' We .0 
Cur complete line of kits -see 
reference pages. 

DYRACO see Pages 114 -115 
EICO - 201 ARRAY 
QUALITY page 1211 ELECTRO -VOICE 
PRECISE Inside Back Cover 
BOGEN CABINART 
GROMMES TECHMASTER 
All domestic orders will be shipped prepaid. Send us 
Your list. Order by Mfr. and Model No. of item. 

520 WORTH OF ELECTRONIC PARTS IN GRAB -BAG 
consisting of: Porcelain sockets, coils. speaker. transl. 
resin. Bond. ONLY $1.98 (Plus 50c postage) 

YOU NAME IT -WE HAVE IT 
Complete lint of T.V. Radio receiving tubes, coils. 
trans,.. controls, antennas 6 accessories -No Mini- 

ism Order -DEALER DISCOUNTS! Thousands of sat - 
fied Hi -Fi enthusiasts and dealers will vouch that 

STAN -BURN GIVES THE BEST DEAL POSSIBLE! 
EXPORT INQUIRIES AND OFFERS INVITED. 

Terms: 2006 with order. Balance C.O.D. All prices 
F.O.B. NEW YORK Warehouse. 

Write for our latest price list and Hi -Fi Catalog 
RE.6. All Priers Subject to Change Without Notice. 

s RADIO: and 

558 (ONEY ISLAND AVE. B'KLYN 18, N. Y. 
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BOOKS (Continued) 

A compilation of original manufac- 
turers' service information covering 
nearly 520 models of television receivers 
produced by 11 firms. 

TRANSISTOR ELECTRONICS. by Da- 
rid DeWitt and Arthur L. Rossoff. Mc- 
Craw -Hill Book Co.. Inc., 330 W. 42 St., 
New York 36. N. Y. 6 x 9 inches, 381 
pages. $8. 

According to these authors, the pur- 
pose of this book is to teach. This it 
should do very well, for there is a good 
balance between basic theory and prac- 
tical circuit design. The text is the re- 
sult of a successful technical course, 
and it is written at the level of the 
senior student or graduate engineer. 

The first chapters touch on crystal 
structure and junction theory. Follow- 
ing are discussions of transistors for 
low frequency, audio power, high fre- 
quency, switching, mixing, radio recep- 
tion, etc. Chapters are divided into 
small sections with suitable subhead- 
ings for convenience in locating' a de- 
sired topic. 

The text is easy to follow if the 
reader knows his college math. Equiva- 
lent circuits and useful diagrams show 
how gain, power and impedance may be 
be controlled and varied. The circuits 
are basic, leaving specific component 
values unlisted. Final chapters cover 
special transistor types, some not yet 
in wide commercial use, and the im- 
portant subject of transistor noise. -IQ 
COMMERCIAL RADIO OPERATOR'S 
LICENSE GUIDE, by Martin Schwartz. 
American Electronics Co.. 12113 -DI Bry- 
ant Ace., New York 59. N.Y. 6 x 9 
inches. Elements I and 2. 1$ pages. 7:5c. 
Element 3, 122 pages, $1.7:5. 

Study guides to prepare candidates 
for commercial radiotelephone first- and 
second -class licenses and radiotelephone 
third -class permits to pass Elements 1 

(Basic Law) , 2 (Basic Operating 
Practice) and 3 (Basic Radiotelephone) 
of the FCC examination. The guides 
contain study questions with clear 
simple answers to each. They present 
all diagrams and types of problems 
likely to be required on the exam. Each 
element concludes with a sample FCC 
type test with answers. 

RADIO AMATEUR'S HANDBOOK. 
American Radio Relay League. Inc., 
W. Hartford, Conn. 35th Edition, 6t/2 
x 9V2 inches, 7.46 pages. $3.51) in US, 
$4 in possessions, $4.50 elsewhere. 

The radio bible has been brought up 
to date with new information on tran- 
sistors, antennas, receivers and auxili- 
ary equipment. Whatever your need - 
Conelrad device, optimum spacing for 
beam elements, help in learning the 
code, or review of theory -simply con- 
sult the index and turn to the indicated 
page. 

As always, emphasis is on build -it- 
yourself apparatus. Photos, schematics, 
charts and detailed instructions all help 
to make it easier. A must for the 
engineer, technician and ham. -IQ END 

HI -FI AMP. KIT 
Complete 6 tube -10 watt 
amplifier Push -pull 
beam power output, 
built -in pre-amp. 5 posi- 
tion sel3ctor 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. A workable units 

Add 10 percent for new federal tax 

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 uy 
for 30 db quieting on 
FM. 25 uy AM. Armstrong 
FM Circuit with limiter. 
Foster -Seeley Discrimi- 
nator. 20-20,000 cps re- 
sponse. Full AFC control - no drift. Easy assem- 
bly. S28.95* 
Write for FREE catalog 
and name of nearest 
dealer carrying these re- 

QUALITY -ELECTRONICS 
319 Church St Dept.RE -6 New York 13, N. Y. 

ORDER by MAIL and SAVE! 

TV PICTURE TUBES 
10BP4 S 7.95 7BP4 510.95 21AMP1 519.95 
12LP4 8.95 7CP4 17.00 21ATP4 20.95 
I1BiCP4 9.95 7GP4 17.60 21AUP4 20.95 
16DP4 14.95 7HP4 13.60 21EP4 . 14.95 
16EP4 15.90 7LP4 13.60 21F 1.4 .. 15.95 
I6GP4 15.90 7QP4 11.95 21 W P4 . 17.30 
I6KP4 10.95 7TP4 19.30 21YP4 15.95 
I6LP4 .... 10.95 9AP4 19.30 21ZP1 14.95 
I6RP4 ... 10.95 20CP4 13.90 24CP4 .... 23.95 
16WP4 .... 15.20 20HP4 17.95 210P4 .... 26.95 
I67P4 10.95 2IAP4 22.10 27EP4 . 39.95 
17AVP4 15.20 21ALP4 20.95 2781.1 .. 39.95 

27"--11 ttlt' ' tllh guarantee- -all Whets 1 s Aluhu ll 
reed Tubes 93. no more than above prices. These prlr,. 

delerntlneil 10 Ì111'1u118 the return of an acceptable 
1.111111111. Inh.- \ ud m 11 

Ali. l'lllt'ES FOIL CHICAGO. ILLINOIS. De 
push rls mired. khen old ruhe Iss not re. 
turned. I'fumlable al time of return. 2305. 
L,slulntI 101 COP shlptnent... Old Iuhes 11000 

, ,.11li11111 no.p.dd. 0.. ship am role. 
WRITE FOR COMPLETE LIST. 

-PICTURE TUBE OUTLET -- 
3032 Milwaukee Ave., Chicago 18, III. 

Dickens 2 -2048 

CRYSTAL CONTROLLED 
CONVERTERS 

POLICE FIRE COMMERCIAL 

Precision -Stability 
Sensitivity 

Easy Installation 

$32.50 
A compact converter supplied with commercial tol- 

erance crystals. self contained automatic noise lim- 
iter. Also models with sallelch. Ideal for mobile or 
h ume use. 

TUNERS 
Enjoy FM Programs 
While You Drive. 

FM BROADCAST 
30-50 MC 

108 -176 MC 

from $22.50 
WRITE FOR LITERATURE 

KUHN ELECTRONICS 
20 GLENWOOD CINCINNATI 17, OHIO 
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TUBES 
AT SENSIBLE PRICES! 

Individually boxed. First quality only. Braid New 
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2 -COLOR TUBE CARTONS 

Keeps your tube stock neat. New 
safety partition prevents 

lithotube breakage. Distinctivel. 
and graphed in glossy red blank. 

The ust distinctive tube carton 
linable today. Minimum quan- tity: 100 of any o 

ne 
. Write for case lot prices. Packed 1000 

to case. F.O.B. N.Y.C. 
Size For Tube Per 100 
Miniature - -.. 6AU6. etc. S1.00 
GT 65N7. e' 1.25 
Large GT . etc( 1.50 
Large G 5U4G. , tc. 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or 
color. Otherwise s above. 
Same high quality. low orices. Specify "WHITE" or 

not stated, 
when ordering. When color is not staled, 

2 color cartons will be shipped. 
Write for latest ''Green Sheet.' listing -undreds of 
equipment and component specials. 

Write for complete tube list. All shipments F.O.B. 
Our Warehouse. Rated firms I Dun & Brad. current 
F.3 or better) Net IO Days. lu day guar. price , 
lulls only. .Al] merchandise :_wahine., +L 

HOW TO ORDER: Send full rrni clot, - and 
C.O.D. collection ire:-- Inelnrle sulfa r i -nt tinny In, 
Postage.-We reiund unused animal- -I: you tie -, 
shipment C.O.D.. include 25% deposit.--Send t.. 
by rc'gi,terad mail. Subject to pli, 

] 

a iation 
stock depletion. No C.O.D.'s on tub. rsron 

2.Iln 
Irl7(;T 

!.1111 
17Z3 55 

. 

17L41iT 
I 1.011 1.21) 

.1726G'r 
1.4o 

i:UV 5642 1.05 

OPEN MONDAY TO SATURDAY 
We are near Prince St. BMT Stac.o 

Spring St. /IRT Station 

ELE CCT0FRONICS 

512 Broadway, Dept. RE-4, N.Y. .2, N.Y. 
Phone: WAlker 5-700C 
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FREE 
okf AYErate Every 

Enthusiast 
CATALOG 

1446/ ea/t4 Mead/ 

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 miniaturized components for 
transistor circuitry, Ham Equipment, Builders 
Kits, Tools, Books, Microscopes, Binoculars, Tele- 
scopes, 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. 

ONLY 7.4: DOWN 

7.00 MONTHLY 

ONLY 6.95 
DOWN - 

7.00 MONTHLY 

NEW! LAFAYETTE SCOOP! 
DUAL 

WIDE -ANGLE 
TWEETER 

Modernize Your Vii -Fi System 
Modernize your high fidelity listening by adding this wide -angla dual - 
tweeter to extend treble range in a 2 -way or 3 -way speaker system. 
Mounts directly on any 12" speaker and converts it to a coaxial type. 
Response 2500 to 16,000 cos. Recommended 'rossover 2500 to 4000 
cps. Heavy magnet.. for high efficiency. Dispersion angle approx.. 125' 
horizontally. Impedance 16 ohms 12 -8 ohm units in series). Will handle 
up to 20 watts program in 2 or 3 -way systems. Incorporates specially 
designed chrome -plated steel brc-cket of rigid construction to prevent 
resonances. Measures 12" L x 2" 0 x 2' /e" H overall. Shpg. wt. 2 lbs. 

SK -100 Dual Tweeter Net 5.95 

128 

THE MOST FLEXIBLE TUNER EVER DESIGNED 

Multifex Output for New Stereo FM 11 Tubes (including 4 dual -purpose) -r- Tuning Eye--I- 
Selenium rectifier Provide 17 Tube Performance 10KC Whistle Filter Pre -aligned IF's Tuned 

Cascode FM Separately Tuned FM and AM Sections Armstrong Circuit with FM /AFC and AFC 

Defeat 12 Tuned Circuits Dual Cathode Follower Output Dual Double -Tuned Transformer 
Coupled Limiters. 

More than a year of research, planning and engineering went into the making of the Lafayette 

Stereo Tuner. Its unique flexibility permits the reception of binaural broadcasting (simultaneous 

transmission on both FM and AM), the independent operation of both the FM and AM sections 

at the some time, and the ordinary reception of either FM or AM. The AM and FM sections are 

separately tuned, each with a separate 3 -gang tuning condenser, separate flywheel tuning and 

separate volume control for proper balancing when used for binaural programs. Simplified 
accurate knife -edge tuning is provided by magic eye which operates independently on FM and 

AM. Automatic frequency control "locks in" FM signal permanently. Aside from its unique 
flexibility, this is, above all else, a quality high- fidelity tuner incorporating features found 

exclusively in the highest priced tuners. 

FM specifications include grounded -grid triode low noise front end with triode mixer, double - 
tuned dual limiters with Foster -Seeley discriminator, less than 1% harmonic distortion, fre- 
quency response 20-20,000 cps + 1/3 db, full 200 kc bandwidth and sensitivity of 2 microvolts 
for 30 db quieting with full limiting at one microvolt. AM specifications include 3 stages of 
AVC, 10 kc whistle filter, built -in ferrite loop antenna, less than 1% harmonic distortion, sen. 

sltivity of 5 microvolts, 8 kc bandwidth and frequency response 20 -5000 cps ± 3 db. 

The 5 controls of the KT -500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5- position 
Function Selector Switch. Tastefully styled with gold -brass escutcheon having dark maroon 
background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was 

designed with the builder in mind. Two separate printed circuit boards make construction and 
wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover, 
a step -by -step instruction manual, schematic and pictorial diagrams. Size is 133/4" W x 103 /e" D 

x 4t /2" H. Shpg. wt., 18 lbs. 

The new Lafayette Model KT -500 Stereo FM -AM Tuner is a companion piece to the Models 

KT -300 Audio Control Center Kit and KT -400 70 -watt Bask Amplifier Kit and the "Triumvirate'' 
of these 3 units form the heart of a top quality stereo hi -fi system. 

KT -500 Net 74.50 

LAFAYETTE MASTER AUDIO CONTROL CENTER 
with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 

Self -Powered DC On All Filaments 24 Positions of Equalization 
Tape Head input, High impedance Dual Cathode Follower Output Stages 

This is not only the finest hi -fi preamp characterized by unmatched features, but it has been 
functionally designed to keep pace with the conversion of your present hi -fi system to binaural 
(Stereophonic) sound. Incorporates an extra channel and dual volume control for binaural 
reproduction. Features include DC on oll tube filaments, negative. feedback in every stage, 
dual cathode follower output stages and latest printed circuit construction. Less thon 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 lape. Tasteful styling, brilliantly executed. Size 123/4 x 91/e x 

33/4 ". Shpg. wt., 101/3 lbs. 
KT- 300 -Lafayette Master Audio Control Kit Complete with cage and detailed assembly in- 

structions. Net 39.50 
LT -30 -Same as above completely wired and tested with cage and instruction manual. 

Net 59.50 

DELUXE 70 WATT BASIC AMPLIFIER 
Conservatively Rated At 70 Watts Inverse Feedback Variable Damping 

Metered Balance And Blas 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 
wire range linear Chicago output transformer, variable damping control, meter for bias and 
balance and gold finish chassis. Frequency response 10- 100,000 cps ± 1db. Hum and noise 
90 db below full output. IM distortion less than 11/3% at 70 watts, less than 0.3% below 30 
watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps ± 1 db. Output 
impedance 4, 8 and 16 ohms. Handsome decorative cage perforated for proper ventilation. 
Size 141/2 x 10 x 73/e" including coge 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 -Same as above completely wired and tested with cage and instruction manual. 

Nef 94.50 

_Ptte Radio DEPT 
JF 

P. O. BOX 511 

JAMAICA 31, N. Y. 

Send FREE LAFAYETTE Catalog 305 

Name 

Address 

City Zone.... State 

CUT OUT 

AND MAIL 

TODAY 
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LAFAYETTE PROFESSIONAL TURNTABLE 
with AUTHENTIC HYSTERESIS SYNCHRONOUS MOTOR 

PROFESSIONAL TURNTABLE WITH HYSTERESIS- SYNCHRONOUS MOTOR 
The Lafayette Model PK -225 is a true hysteresis- synchronous motor and is free from speed variations due to fluctua- 
tions in line voltage, load and fempeature. It k the smoothest type known, completely free from "togging" (the 
minute variations of speed which show up as wow and flutter)! 
ONLY LAFAYETTE'S HYSTERESIS -SYNCHRONOUS MOTOR, in its price class, Is made to extremely fine toler- 
ances (on the order of .00001 inches)! Only Lafayette's motor has 16 cores; a high permeability rotor magnet, ball 
thrust bearings, oilite sleeve bearings plus felt oil reservoir, cooling fins as an integral part of the rotor and a hollow 
rotor core for maximum efficiency and minimum heat. Only Lafayette's motor can be oiled from above, without disas- 
sembly, through a unique oil feed system. Only Lafayette's motor has a self -aligning armature, 
Here's THE turntable -the last word in professional high -fidelity performance! A fine precision instrument in every 
sense. Just look at some of these OUTSTANDING FEATURES:- WOW AND FLUTTER: Less than 0.2% TURN- 
TABLE: Heavy, diecast aluminum. Lathe -turned for perfect balance and concentricity. 12" diameter -weighs approx. 
4 lbs. and provides amazingly constant speed; the extra -heavy rim acts lust like a flywheel to prevent speed variations 

TRUE -HYSTERESIS- SYNCHRONOUS MOTOR:For smooth, low- noise, wow- and flutter -free operation RUM- 
BLE: AND NOISE: 50db below average recorded level INTEGRATED SPEED CONTROL: For all 3 speeds - 
78, 45 and 331/3 rpm 2 OVERSIZE. HEAVY DUTY IDLERS: Precision -ground; provide positive constant -speed 
rim drive SINGLE BALL THRUST BEARING: Turntable rides smoothly over ball bearing floating on thin film of 
oil FREE FLOATING. SHOCK -MOUNTED MOTOR RUBBER CUSHION SHOCKMOUNTS AUTO- 
MATIC IDLER DISENGAGEMENT CORK AND RUBBER MAT STAINLESS STEEL PRECISION SPINDLE 

POWER REQUIREMENTS: For 105-130 volts, 60 cps AC; draws 16 V.A. ACCESSORIES SUPPLIED: 45 RPM 
adapter, Sirope disc SIZE: 2' /e" above and 4" below motor board; 143/4" deep x 121/4" wide SHIPPING WEIGHT: 16 lbs. 
LAFAYETTE MODEL PK -225 Net 64.50 
Deluxe Woodbase for PK -225 and 12" Tone Arm (Specify Finish). Shpg. wt., 13 lbs Net 14.95 
Deluxe Woodbase for PK -225 and 16" Tone Arm (Specify Finish). Shpg. wt., 15 lbs Net 15.95 

VISCOUS DAMPED TRANSCRIPTION TONE ARMS 

VISCOUS 
DAMPED 

PK-90- 11.95 ARM 

1 

LICENSED 
UNDER CBS 

U. S. PATENT 
NO. 2676806 

1 I 

. , viscous 
P.3 DAMPED 

PK-170-- 1 7.95 ARM 

LAFAYETTE 

MODEL 
PK -225 

SPECIAL MONEY -SAVER 
COMBINATION 

PK -225 Turntable, PK -90 12" Tone Arm, New 
GE VRI1 Series Triple -Play Cartridge Model 
4G -052 with Genuine GE Diamond and Sap- 
phire Styli. SPECIAL! Net 81.50 

TINY 6 TRANSISTOR RADIO 
LIGHT SMALL SENSITIVE 
LOW PRICE HIGH PERFORMANCE 

PUSH -PULL AUDIO OUTPUT FOR 

FAITHFUL TONE QUALITY 
FULL TONE DYNAMIC SPEAKER 

BUILT -IN FERRITE BAR ANTENNA 
TROUBLE -FREE PRINTED CIRCUIT 
6 ULTRA -MODERN TRANSISTORS 

PLUS GERMANIUM DIODE 

SUPERHETERODYNE CIRCUIT 
HIGHLY STYLED PLASTIC CASE 

EARPHONE JACK -BUILT IN- 
FOR PRIVATE LISTENING 
ECONOMICAL -USES ONLY ONE 

BATTERY 

SIZE: 13/8" X 23/4 " x45/8 " WEIGHT: 12 OUNCES 

FS -110 - LAFAYETTE "TINY" TRANSISTOR RADIO COMPLETE 
eitlt Batter, 29.95 Battery, Ca.e and Earphone Net 

REGULARLY 

4-8-&e 

29.95 
Including Earphone. 

Battery and 
Carrying Case 

(?) 

NEW! POWER MEGAPHONE ... Portable Sound Broadcaster 
Uses 8 Flashlight Cells Completely Self- Contained 
Weighs only 61/2 lbs. with Batteries High Efficiency 

Horn Projects Sound 1000 Ft. Shoulder Strap for 
Portability and Ease of Use Microphone Detachable 
On 10 -Foot Cord For Construction, Auctions, Carni- 
vals, Fire & Police Use Also Ideal for Marne, Rail- 
road, Civil Defense, Sporting Events 
A power megaphone with many unusual features and many applications. 
Basically a highly efficient sound projector horn with a built -in microphone, 
capable of amplifying and projecting the voice with a range of 1000 feet. 
The microphone is a telephone -type element, easily replaceable, and may 
be detached and extended up to 10 feet from the horn. The reflex -type 
horn is extremely light- weight, rubber -rimmed, of strong, sturdy spun 
aluminum construction with 23/4' air column and is supplied with a strap 
for carrying or placing on the shoulder. A press -to -talk switch on the micro- 
phone provides for economy of power use -power is used only when ac- 
tually talking. No warm-up time required -amplification is instantaneous. 
A patented non -linear current limiting device restricts current flow to safe 
levels for longest battery life. Uses 8 size "D" flashlight cells in series 
with an approximate life of about 10 hrs. of use. Battery housing serves 
as base for entire assembly. Battery compartment opens easily by means of 
2 thumbscrews for battery replacement. Size 17" long overall; horn mouth 
is 12" diem. Shpg, wt., 8 lbs. less batteries. 

PA -13 -Power Megaphone, Less batteries Net 29.50 
BATTERIES FOR ABOVE- Burgess No. 2 or RCA 

V5036 -8 Required Net each .13 

SHOULDER 
STRAP & 

DETACHABLE 
MIKE 

JUST AIM 
8 TALK 

Self- Contained- 
Only 6'/2 lbs. 

THROWS VOICE 
1000 FT. 

Sify 
165.08 liberty Ave. 

JAMAICA 33; N. Y. 
INCLUDE POSTAGE WITH ORDER 

NEW YORK, N.Y. 

100 6th Ave. 

REctor 2 -8600 

BOSTON, Mass. 

110 Federal St. 

HUbbard 2.1850 

BRONX , N.Y. 

542 E.Fordham Rd. 

FOrdham 1.8813 

NEWARK, Ni. 
24 Central Ave. 

MArket 2.1661 

PLAINRIELD, N.J. 

131 W. 2nd St. 

PLarfjeld 64118 
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LEARN SEMICONDUCTOR 
ELECTRONICS AT HOME 

prepare now for advancement in this growing, new technology! 

GAIN VALUABLE KNOWLEDGE FOR A PROFITABLE 

CAREER IN ELECTRONICS WITH THIS SPECIALIZED 

CORRESPONDENCE COURSE ON TRANSISTORS 

THAT HAS BEEN SPECIALLY DEVELOPED 

BY THE PHILCO TECHNOLOGICAL CENTER 

Learn by doing 
with complete 
training kit 

Learn theory, construction and all important applications of all major 
types of transistors Junction, Point Contact, Surface Barrier ar d many 
other related types -with this advanced Correspondence Course specially 
developed for engineers and experienced technicians now engaged in 
Design, Installation, Maintenance or Manufacture of electronic: equip- 
ment or systems. 

ELECTRONICS SPECIALISTS ARE URGENTLY NEEDED. Even during hard 
times and periods of high unemployment such as we are going :hrough 
now, the newspapers are full of help- wanted ads for electronics technicians 
and engineers. And the pay is good, too ! Of course, the more you know 
the better your chances for better jobs and bigger pay. 

GET INTO THE SEMICONDUCTOR FIELD NOW. This field is growing fast. 
Industry can't find enough experienced technicians and engineers. Career 
opportunities are unlimited. Now's the time to get in on the ground floor. 

THE PHILCO TECHNOLOGICAL CENTER IS A DEPARTMENT OF FHILCO 
TECHREP DIVISION, THE WORLD'S LEADING ELECTRONICS FIELD ENGI- 

NEERING ORGANIZATION. Lou benefit from Philco's 17 years 
of experience in providing electronics training and thnical 
assistance to the Armed Forces and industry all over the world 

. and from advanced training methods developed through 
these many years. You learn from proven courses that haw been 
developed by experienced electronics training specialists so give 
you a complete and practical knowledge of semicondictors. 

Get practical experience, 
learn faster and easier. 
Conduct 18 experiments 
with training kit in- 
cluded. Build Amplifiers, 
Oscillators, Multivibra- 
tors, Pulse Circuits, AM 
Receivers, as well as 
Computer Circuits such 
as "AND," "OR" and 
"CARRY." 

Prepare for a Career in Field Engineering 
with these Philco Correspondence Courses 
BASIC RADAR -on introductory course. 

ADVANCED RADAR -Comprehensive course on radar 
equipment and systems. 

BASIC ANALOG COMPUTERS - an introductory course. 

ADVANCED ANALOG COMPUTERS -Comprehensive 
coverage of systems and equipment. 

PHILCO 
4 TECHNOLOGICAL 

CENTER 
22nd and Lehigh Ave. 
Philadelphia 32, Pa. 

130 

Mail Coúpon Today for 
Detailed Information of Course 

Level and Materials! 
(NO OBLIGATION) 

PHILCO TECHNOLOGICAL CANTER 
22nd and Lehigh Ave., Philacaliphia 32, Pa. 

Please send free booklet anal course information on subjects checked below: 

Y 

TC-I4 

SEMICONDUCTORS 
Transistor Principles 
and Practices 
BASIC RADAR 

ADVANCED RADAR 
BASIC ANALOG COMPUTERS 
ADVANCED ANALOG 

COMPUTERS 

NAME 

ADDRESS 

CITY STATE 
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gieeZ3VOICL DYNAMIC MICROPHONES 

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

M 
IEEE 

4 

Your tape will have a new 
depth of rearm, when you re- 

,rd with Eler tro- \'nice High - 
Fidelity Dynamic Zit icr opho,nes! 

''111 j 

See your E-V hi -fi dealer today. Write for 
The ABC's of Microphones," BookletW -86 

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

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

et E -V MODEL 636 
This model brings style and quality to the recording 
and public address fields. Slim and trim -only 1t /x" in 
diameter x 101 /4" long - it greatly reduces recording 
staging problems. Frequency response: 60 to 15,000 
cps, essentially flat. Adjustable impedance. Gold or 
satin chrome finish. On -off switch standard equipment. 
Net weight: 15 oz. List price Chrome Finish: $72.50 
(less stand). 

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

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

ELECTRO -VOICE, INC. 
BUCHANAN, MICHIGAN 
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How RCA builds special 
prescription grids...extends 6AF4 -A life! 

RCA's redesign of the 6AF4 -A has resulted in minimized slump, product uniformity, 
and projected average life of 4,000 hours or more! 

Here are some of the materials RCA "prescribes" in manufacturing the new 6AF4 -A. The 

grid is plated with Palladium, a rare metal capable of withstanding high temperatures. 
The use of this grid structure minimizes interelectrode leakage, prevents grid 
loading, and as a result, provides stable tube performance. The cathode, 
a nickel alloy, is specially selected to reduce interface resistance 
and thus minimizes slump. The use of pins which are silver -plated 
reduces skin effect at ultra high frequencies and improves 
tuner performance. 

All these features, in addition to dynamic life tests, help to assure 
long and dependable performance. No wonder RCA's 6AF4 -A is tops! 

So, here's the #1 lesson in radio, phonograph, and TV service - 
when ordering tubes for replacement, specify "RCA Tubes only." 

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