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Have 310 Will Tray 
Hand size, but with the features of a full -size V -O -M. 

III 20,000 ohms per volt DC; 5,000 AC. 

III EXCLUSIVE SELECTOR SWITCH speeds circuit and range 
settings. The first miniature V -O -M with this exclusive 
feature for quick, fool -proof selection of all ranges. 

SELF -SHIELDED Bar -Ring Instrument; permits checking 
in Strong Magnetic Fields. 

Fitting interchangeable test prod tip into top of tester 
makes it the common probe, thereby freeing one hand. 

Unbreakable plastic meter window. 

BANANA -TYPE JACKS -positive connection 
and long life. 

Actual Size 

$3450 
Net 

rehensive test set in the Triplett line is Model 
100 V -O -M Clamp -On- Ammeter Kit, now available at distributor 
The world's most versatile instrument -a complete accurate 
V -O -M plus a clamp -on- ammeter with which you can take 
measurements without stripping the wires. Handsome, triple - 
purpose carton holds and displays all the components: Model 
310 miniaturized V -O -M, Model 10 Clamp -On- Ammeter, Model 
101 Line Separator, No. 311 extension leads and a Leather 
Carrying -Case. which neatly accommodates all the components. 
Model 101 literally makes it possible to separate the two sides 
of the line when using Model 10. Extension leads permit use of 
Model 10 at a distance from the V -O -M. Complete Model 100 
is only $59.50. 

For full information see your Triplett distributor \ 7n Li) or write 

TRIPLETT ELECTRICAL INSTRUMENT C' 

AND A VOM FOR EVERY 
PANEL METERS PURPOSE AND EVERY PURSE 



Learn to be a PROFESSIONAL 

TV Technician AT HOME 

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

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

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

NRI Is Oldest and Largest 
Home Study Radio -TV School 

Forty years experience, and the record 
and reputation of NRI, back up this 
learn -by -doing Professional TV Serv- 
icing course. Instead of reading about 
TV problems, you build and conduct 
experiments on circuits in a TV re- 
ceiver. Because you learn methods, 
"tricks of the trade" used and proved 
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by top TV Servicemen, you recognize 
and repair defects quickly and accu- 
rately. Learn to fix any set . any 
make, any model . . with confidence. 
Earn a Diploma that ' 'rtifies to your 
training. 

Television is Forging Ahead 
with More Sets, More Color, Hi -Fi 
TV Servicing has only started to grow in 
importance. New sets, portables, color TV, 
constant changes, improvements make this 
a genuine "gold rush" for the man who is 
trained and ready. Know . so you can 
get ahead. Learning how to build and use 
a professional -type 5" Oscilloscope is part 

Ho% JO Ri THE 
TOP 

IN TV 
SERVICING 

I 

Send for 
FREE i 

BOOK City Zone State 
ACCREDITED MEMBER NATIONAL HOME Si UDY COUNCIL 

of the practice you get in this NRI All - 
Practice Training. Installing front -end 
channel selector strips, distinguishing be- 
tween faulty blocking oscillator or a de- 
fect in the sync circuit, etc., are just a few 
of the important TV Servicing facts you 
learn through practice. 

Not for beginners 
Here is a cuur.e for Inen who know basic 
theory, either from Radio or TV Servicing 
experience or planned training, but realize 
the need for more knowledge to be able to 
forge ahead. Get details of this course 
now. Mail coupon today. Address: Na- 
tional Radio Institute, Dept. 8NFT, Wash- 
ington 16, D.C. 

ENATIONAL RADIO INSTITUTE 
Dept. 8NFT, Washington 16, D. C. 

Please send FREE copy of "How to Reach the 
Servicing." I understand no salesman will call. 
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earn ALL 8 PHASES in ONE MODERN HOME -STUDY COURSE 
At Home - In Spare Time 

YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 

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

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

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

A Valuable Professional Multitester 

I 

I 

1! BUG KITS 
TORS TO RCMP 

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 
1. TELEVISION, INCLUDING COLOR TV 
2 RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 
8. COMMUNICAT ONS 

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS -RADIO INDUSTRY! 
Yuu can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop -Method trained 
technicians are in constant and growing demand for high -pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 

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

SON 
SAMO,cv15[,,,0.l 
R.,,. ;tn:' 

11 

course. l'ou can handle sales, servic- 
ing. manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 
YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop -tested manuals, modern circuit 
diagrams. practical job projects - all 
the valuable equipment shown above 

Hß, MEMBER 

- 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 train ng in 

our Resident School at Los Angeles, 

the world's TV capital, statt NOW in 

our big, modern Shops, Labs and 

Radic-TV Studios. Here you 
WO;k 

with 

latest Electronic equipment -p 

sionatty installed- ftnest, most com- 

plete facilities offered by any school. 

Expert, friendly instructors. 
Personal' 

rsonal' 

attention. 
elpr in finding home near 

scr part time lob while you 

teen. 

P 
in coup. for lull 

le2rn. Check box_ 
information. 

st 
LIP 

NATIONAL SCHOOLS 

11..1*" 
...ÿ. 

Fully illustrated "Career" Book in 
TV- Radio-Electronics. PLUS actual sample 
lesson -yours at no cost, no obligation. 

CLIP COUPON NOW ... MAIL IT TODAY, 

APPROVE FOR G. I. TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST , LOS ANGELES 37, CALIF. 
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TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 

IGET FAST SERVICE -MAIL NOW TO 

NATIONAL SCHOOLS. DEPT. RG -128 
4000 S. FIGUEROA ST 

LOS ANGELES 37, CALIF. 
Rush free TV -Radio "Opportunity' Book and sample 
lesson. No salesman will call. 
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Tung -Sol audio tubes 
now twin -packed 
in matched pairs 

by the manufacturer 

tp 
5881 For service in 

amplifiers of up to 50 

wotts. 

6 

6550 For service in 

an fiers and commer- 
cial audio equipment of 
up to 100 watts. 

Now you can come as close to 
faultless sound reproduction 

as the design and circuitry of 
your hi -fi equipment will permit. 
Tung -Sol 5881 and 6550 beam - 
power amplifier tubes are factory - 
matched to very tight perform- 
ance limits and twin- packed to 
help you achieve lowest distor- 
tion levels at all volume levels. 

Use of Tung -Sol 5881 and 6550 
tubes has long been associated 
with amplifiers of the very finest 
design. These tubes have always 
been produced to closest possible 
tolerances with cathode current 
ranges held to an absolute mini- 
mum. 

Now, in twin- packed pairs, they 
assure the hi -fi enthusiast and 
the commercial sound engineer 
of replacement tubes that will 
provide new standards of per - 
formance-a feature of special 
importance with the newest am- 
plifiers and loudspeakers, particu- 
larly binaural sound equipment. 
See your parts supplier. 

Tung -Sol Electric Inc., Newark 
4, New Jersey. 

TUNG-S01' 

HI -FI FM NETWORKS in the more popu- 
lated areas may be a byproduct of the 
increasing public interest in good sound 
reproduction. New York's WQXR has 
leased a 15,000 -cycle telephone line from 
Boston to New York for its weekly 
live broadcasts of the Boston Symphony 
Orchestra -the only intercity high - 
fidelity line now in use for radio broad- 
casting. 

Radio networks traditionally use the 
much less expensive 5,000 -cycle lines, 
adequate for AM but incapable of 
carrying the full band of frequencies 
which can be passed by FM. 

WQXR now is the originating point 
for a network of 12 FM stations in 
upstate New York. These stations are 
linked, not by network lines, but by 
off -the -air pickup, being strategically 
located in a "chain" arrangement. 

Maj. Edwin Armstrong had a leased 
15,000 -cycle line for networking high - 
fidelity FM broadcasts between his 
experimental W2XMN in Alpine, N. J., 
and Washington, D. C. A 15,000 -cycle 
line is still in use between Washington 
and the New York area. It's leased by 
the US Information Agency for the 
Voice of America, and isn't used direct- 
ly for broadcast purposes, but rather 
for making 15 -ips tape recordings in 
Washington from live concert perform- 
ances in New York for distribution to 
radio stations overseas by US embassies 
in foreign countries. 
GENERATION OF ELECTRICITY in usable 
amounts directly from heat may be 
possible within the next 5 years as the 
result of the discovery of a new class 
of thermoelectric materials, according 
to Dr. Clarence Zener, director of 
Westinghouse Research Laboratories. 

The new materials are ceramics 
(shown here in powder and pellet form) 
and are essentially nonconductors of 
electricity. While the thermoelectric 
effect has been noted in metals for 
many years, their maximum thermo- 
electric efficiency (about 1' /, ), is far 

too low for power purposes. Semicon- 
ductors have relatively good efficiency, 
but not at the high temperatures at 
which power is usually generated. 

Dr. Zener says the new ceramics, 
which are cheap and plentiful, offer 
promise of power generation at tem- 
peratures around 2,000- 3,000 °F at 
efficiencies which may reach 20 -30e;. 
ATOMIC SUBMARINE Nautilus used a 
supersensitive closed -circuit TV system 
which could virtually "see" in the dark 
during its recent trip under the polar 
ice pack. Among the few details about 
the Nautilus' TV equipment which have 
been released are these: 

The camera was mounted vertically 
in a pressurized 1 -ton steel capsule 
in the sail (conning tower) of the ship, 
its lens aimed through a glass porthole. 
A cable was strung through two water- 
tight seals into the periscope room, 
where a 21 -inch monitor showed a clear 
picture of the ice overhead. No artificial 
light was required. The TV system was 
built by General Electric. 
ELECTRONIC EARS have been built di- 
rcctly into (leaf human beings, restoring 
their hearing, in the first reported 
cases of "artificial senses." 

The first successful experiment with 
a human was carried out by Prof. 
Andre Djourno and his associates in 
the Faculty of Medicine, Paris, after 
tests on animals. 

The first human installation was made 
last year on a patient who was totally 
deaf as a result of the removal of cysts 
from both ears. Using a binocular 
microscope, surgeons placed a tiny 
plastic -covered induction coil behind 
the temporal bone. The coil was an 
inch long, with fine silver wire wound 
on an iron core. One of the coil wires 
was connected to a tiny sliver of the 
auditory nerve which was found to be 
intact. 

Three clays after the operation, the 
(Continued on ',age 10) 
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In Spare Time at Home - Prepare for a Better Job -or 
Your Own Business in One of the Many Branches of 

ELECTRONICS 
You build and 
keep this valuable 
Vacuum Tube 

VOLTMETER 

I l ltst I I I 

5INCH 
COLOR 

"SCOPE" 

You build and keep this 5- 
inch COLOR OSCILLOSCOPE - almost a "must" for TV 
servicing. 

RADIO - TELEVISION - RADAR 
If you are seeking a better job or a business of your own, 
the appealing field of Television -Radio- Electronics offers 
REAL PROMISE! 

In this fast -growing field, trained Electronic technicians find 
many good -paying, interesting jobs in manufacturing, in- 
stalling, operating, servicing. Equally important is the fact 
that these are GOOD JOBS - offering the kind of a future 
that an untrained man often dreams about. 

COLOR 

TV 
DeVry Tech's 
program also 
includes training 
in Color Television 

' HOME MOVIES .. . 

... make important points crystal 
clear. Speeds your learning. It's 

almost like having an instructor 
at your side! 

MILITARY SERVICE 
If you are subject to military 
service, the information we 

have should prove very 
helpful. Mail coupon to- 

day. 

Build and keep this BIG 
DeVry Engineered TV set - 
easily converted to U.H.F. 
' DeVry offers another home 

training, but without 
the TV set.) 

No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 

EARN WHILE YOU LEARN 
After you get part of DeVry Tech's 
training with equipment at home, 
you may then in your spare time, 
begin to earn real money servicing 
Radio and Television sets. 

Your GUIDE 

o Profitable Job Opportunities 
TV -Radio Broadcast Technician 

Color Television Specialist 
Radar Operator Laboratory Technician 
Airline Radio Man Computer Specialist 

Quality Control Manager 
Your Own Sales & Service Shop 

. PLUS MANY OTHERS 

YOU 
SAM 

GET 
E EMPLOYMENT SERVICE THE 

that has helped thousands of our graduates 
toward fine careers in Electronics. 

I Send for FREE BOOKLET TODAY! 
Accredited Member of Notional Home Study Council 

"One of North America's I 

Foremost Electronics I 

Training Centers" 

DeVRY TECHNICAL INSTITUTE 
Formerly DeForest's Training, Inc. 

CHICAGO 41, ILLINOIS 

DECEMBER, 1958 

Build over 300 practical projects from many shipments of 
Radio -Electronic parts. You build and operate TV -Radio 
circuits ... wireless microphone ... and many other major 
projects -all designed to provide outstanding practical 
experience at home. 

ACT NOW! 
Get information- pocked 
publication FREE! 
Mail coupon today. 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. RE 12 -0 
Please give me your FREE booklet, "Electronics and YOU," and 
tell me how I may prepare to enter one or more bronches of 
Electronics. 

Name Age 
PLEASE PRINT 

Street Apt. 

City Zone State 
Canadian residents address DeVry Tech of Canada, Ltd. 

2044 626 Roselawn Ave., Toronto 12, Ontario 
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Mr. TV -Radio Service Dealer: MEET THE CHALLENGE 

with this REVOLUTIONARY, 

RAYTHEON 

TUBE 

MART 

YTNEow 
EMERGENCY 

TUBE MART 
TV AND RADIO SETS 

CA 

CHECK YOUR TUBES HERE FREE! 

m* 
RADIO -ELECTRONICS 

e 

r 



oo-r-vougscR 
rvae Tesr¢q 

of the Corner Store Tube Tester 

NEW, PROFIT- MAKING 

The new RAYTHEON TUBE MART puts the profits where they 
belong - in the pockets of Service Dealers like yourself.... 
As a RAYTHEON TUBE MART AGENT /Ou gain: 

TOP PROFITS FROM TUBE SALES CREDIT FOR HELPING SET OWNERS 

ti.j EXTRA SERVICE BUSINESS Cy* NEIGHBORHOOD ADVERTISING 

Here's all you do. Place these hand- 
some Raytheon Tube Marts in your 
neighborhood stores. Keep them stocked 
and earn a continuous flow of profits. 
You'll increase your servicing business, 

too, because each Tube Mart holds 

your imprinted leaflets - that direct 
customers to you for TV -Radio 
service. 

RAYTHEON 

It's easy to place Raytheon Tube 
Marts in profitable locations because 

you offer the shop owners a new source 

of extra profit. 

For the complete story on how to 
become the money- making Raytheon 
Tube Mart Agent in your neighbor- 

hood, call your Raytheon Tube Dis- 

tributor today. 

DISTRIBUTOR PRODUCTS DIVISION 
® RAYTHEON MANUFACTURING COMPANY 

era/knee iio &eclweeiov 

DECEMBER, 1958 

Newton 58, Mass., 55 Chapel Street Chicago, III., 9501 Grand Ave. (Franklin Park) 
Atlanta 6, Ga., 1202 Zonolite Rd. N.E. Los Angeles 16, Calif., 5057 W. Washington Blvd. 
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the incomparable 
SHURE 

FFtOFEBSIO INA L 

C A R T R I D G E 

The Shure Stereo Dynctic Moving- Magnet 
Cartridge is designed and made specifically 
for the listener who appreciates accuracy and 
honesty of sound. It separates disc stereo 
sound channels with incisive clarity. It is 
singularly smooth throughout the normally 
audible spectrum...and is without equal in 
the re- creation of clean lows, brilliant highs, 
and true -to- performance mid- range. 

M O D E L M 3 D 
Fits 3 and 4 -lead transcription type and 
record changer stereo arms. Completely 
compatible, plays monaural or stereo. 
l o- second stylus replacement. 
Individually tested to meet or exceed 
these specifications: Frequency response, 
20 to 15.000 cps. Output level. 5 my at 
1,000 cps. Compliance, 4.0 x 10.6cm per 
dyne. Channel separation, more than 
20db throughout the critical stereo fre- 
quency range. Recommended tracking, 
3 to 6 grams. 

.Vote to Service Technieiuns: Share Stereo- llynetic 
cartridges are checked electrically, mechanically and 
acoustically to insure trouble-free performance that 
puts an end to profitless service call -backs. 

Lihrature available: Deportment 12 -L 

SHURE BROTHERS, INC. 
222 Hartrey Avenue, Evanston, Illinois 
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NEWS BRIEFS (Continued from p. 6) 

patient's new hearing was tested. Words 
were spoken into a microphone con- 
nected to an amplifier and primary 
coil held close to the patient's skull. He 
was able to recognize a few simple 
words, although he said they were 
blurred by whistling sounds. After 
months of practice with a tape recorder, 
he is now able to understand about 
75% of what is said to him, although 
what he hears is different from normal 
speech. He can also hear sounds above 
and below the normal hearing range. 

Since the initial experiment, other 
patients have been operated on suc- 
cessfully. One prerequisite for a suc- 
cessful operation is that the auditory 
nerve of the inner ear be at least 
partially functional. 
GOVERNMENT RESEARCH program on 
teleducation -use of television in edu- 
cation -and other audio- visual aids is 
expected to begin soon on a large scale. 
Almost unnoticed as the last session 
of Congress rushed to adjourn was the 
earmarking of $18,000,000 to the US 
Office of Education for this purpose. It 
was part of the $887,000,000 national 
defense education bill, whose primary 
objective is to encourage the study of 
science through loans to students. 

A far bigger teleducation bill died 
with the Congress. Passed by the Senate 
but not by the House was a measure 
which would have provided a $1,000,000 
Federal grant for educational TV equip- 
ment to every state and territory which 
puts up an equal amount for the same 
purpose. Sponsored by influential Sen- 
ator Warren G. Magnuson (D Wash.), 
it is certain to be reintroduced in the 
next Congress. 

Calendar of Events 
Electronic Computer Exhibition, Nov. 
28 -Dec. 4, Olympia, London, England. 
EIA Conference on Reliable Electrical 
Connections, Dec. 2 -4, Statler- Hilton 
Hotel, Dallas, Tex. 
Eastern Joint Computer Conference, 
Dec. 3 -5, Bellevue- Stratford Hotel, 
Philadelphia, Pa. 
Second National Symposium on Global 
Communications, Dec. 3 -5, Colonial 
Inn, St. Petersburg, Fla. 
1958 Mid - America Electronics Conven- 
tion, Dec. 9 -11, Municipal Auditorium, 
Kansas City, Mo. 
Hi -Fi Music Show, Jan 9 -11, Dyckman 
Hotel, Minneapolis, Minn. 
Symposium on Reliability and Quality 
Control, Jan. 12 -14, Bellevue -Stratford 
Hotel, Philadelphia, Pa. 
Hi -Fi Music Show, Jan. 30 -Feb. 1, Hotel 
Antlers, Indianapolis, Ind. 

MOON -PROBE rocket Pioneer gave sci- 
entists the first direct confirmation 
that the earth's magnetic field resembles 
that of a bar magnet, an analysis of 
preliminary data appeared to indicate. 

Magnetic measuring equipment in the 
vehicle gave support to the theory that 
the effective range of the lines of force 
field extends to 20,000 -25,000 miles 
from the earth. The fact that the radia- 
tion measured by Pioneer dropped to a 
small figure beyond 20,000 miles tends 
to confirm the theory that most of the 
radiation in space around the earth is 

NEW BOOKS JUST OUT! 

"101 Ways to Use Your 
Sweep Generator" 

Robert G. Middleton's 
fine new book shows 
you the multiple 
applications possible 
with a sweep generator 

A complete and practical guide to the fullest 
use of your sweep generator. Each application 
is covered concisely, with full data on connec- 
tions required, additional equipment needed, 
proper teat procedure and evaluation of resulta. 
Specific sections cover use of the sweep gen- 
erator for checking and calibrating test equip- 
ment, antenna measurements, RF and IF 
alignment and measurements, special uses in 
color receiver teats, etc. Over 250 illustrations, 
waveforms and diagrams. Invaluable for tech- 
nicians, engineers and students. 148 pages; 
5yß x 8W. Only... $2.00 

"Servicing Transistor 
Radios "... Vol. 2 

Complete analysis of 
60 popular transistor 
rodio models -helps 
you become an expert 
on transistorized radios 

You'll save time, you'll earn more on Transis- 
tor Radio repairs with this complete data on 
60 late models. Based on actual lab analysis 
of each set. You get the famous Sams Stand- 
ard Notation schematics; full photo views of 
each chassis; complete alignment data; full 
parts replacement information -everything 
you need to be successful in fast-growing tran- 
sistorized radio servicing. Includes valuable 
section on transistor circuits in general, along 
with useful troubleshooting chart. Here's a 
"must" for your bench. 160 pages, 8Aj z 11 ". 
Order now! Only $2.95 

"Television Tube 

Location Guide "...Vol. 8 

Latest volume in this 
invaluable series, 
covering tube location 
data in TV sets 
produced in 1957 -1958 

Only publication of its kind -shows position 
and function of tubes in each model; just find 
the trouble and replace defective tubes with- 
out removing chassis! Has all these "extras": 
shows major component placement; signal 
path; pin orientation on socket; series string 
filaments; fuse location; includes tube failure 
check charts; cumulative index from Vol. 4 
(1952) on. 196 pages; 5y4 z 83 e; comb bind- 
ing. Only $2.00 

HOWARD W. SAMS & CO., INC. 
Order from your Soma Distributor today, 
or mail to Howard W. Sams L Co., Inc., Dept. 2 -M8 
2201 E. 46th St., Indianapolis 6, Ind. 
Send me the following books: 

"1 01 Ways to Use Your Sweep Generator "(TEM -1). 

"Servicing Transistor Radios." Vol. 2 (TSM -2). 

"Television Tube Location Guide." Vol. B (TGL -8). 

f enclosed. Send Free Book List 

Name 

Address 

City Zone... . Stete 

L (outside U.S.A. priced slightly higher) 
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HOW TO PASS 

Your FCC Commercial 

LICENSE EXAMS* 

We guarantee 
to train you until you receive 

Your FCC license 
-or your money back 

The Master Course in Electronics will provide you with the mental 
tools of the electronics technician and prepare you for a First 

Class FCC License (Commercial) with a radar endorsement. 
When you successfully complete the Master Course, if you fail 
to pass the FCC examination, you will receive a full refund of 
ali tuition payments. 

"License and Good Job ... Thanks 
"After finishing your Master Course, I passed the 
FCC exam for the 1st class license. I had my ticket 
for only one week and I got a job at WOC -TV, 
AM -FM. Incidentally, WOC is the oldest radio sta- 
tion west of the Mississippi. I sincerely feel that if 
it weren't for taking your Master Course, I would 
not have received my 1st class ticket. So I want to 
take this occasion to again thank you for such a 
fine, complete and composite study for electronics 
work." Francis J. McManus 

Davenport, Iowa 

Cleveland Institute training results in job offers like these: 

Service Technician: 
Man needed in Cleveland, Ohio 
to service and maintain electronic 
medical instruments and equip- 
ment. Must have a solid knowledge 
of electronic fundamentals. A car 
is required. Company benefits in- 
clude retirement plan. 

Radio Operators & Technicians 
American Airlines - Chicago, De- 
troit, St. Louis, Cincinnati and 
Cleveland -has openings for radio 
operators and radio mechanics. 
Operators must have a 2nd class 
FCC license and ability to type 
40 wpm. Many company benefits. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE.24 4900 Euclid Avenue Cleveland 3, Ohio 

Mail Coupon Now 
and get all three FREE 

\1e All you 
to ice .` your I.t 
.ncse 

Exams If 
ouvc had any 

practical experience 
amateur. mill 

cary. radio servie 
Ing, or other. Our 
proven plan can 
help put You on the 
road to suees.. 

Your FCC ticket 
Will be rec ognised 
by employers as 
proof of your 
technical ability 

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

Accredited by the Notional Home Study Council 

Cleveland Institute of Radio Electronics 
Desk RE -24, 4900 Euclid Ave. Cleveland 3, Ohio r - - - e. ======== - - - 

Please send Free Booklets prepared to 
help me get ahead in Electronics. I 

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 

Add:-eis 

City 

.- 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what branch of Elec- 
tronics are you interested? 

_Zone__ State 

Age 

Nt.24 

DECEMBER, 1958 11 



 

Records and Plays Back Stereo 
4 -track head handles both 
2- channel and 4- channel stereo 
tapes, as well as dual -track 
monaural tapes. 

Pushbutton Controls 
Unique, easy to operate ...the 
complete facilities of a 
recorder ...at your fingertips. 

3 -Speed Versatility 
lie ips, 33 ips, and 71 ips 
to meet any speed requirement 
..including the new, 

low -speed 4 -track stereo tapes. 

Mounts Easily Anywhere 
Vertically or horizontally the 
Telectro Series 900 is as easy to 
install as a record changer. 
Handsomely styled it blends 
perfectly into any home decor. 

Add a Telectro Series 900 
Tape Deck and make your Hi -Fi 
system complete. Flexible 
enough to fit into any system, 
the 900 is the design answer for 
the audiophile who has 
wanted to add tape facilities 
without duplicating his 
electronic components. It is the 
best of what you want, yet 
sensibly priced. 

There are five models to choose from including a 
three -head unit with provision for simultaneous 
monitoring while recording. (Matched Record Play 
preamplifier 

ar t 

With 
VU 

meter and a play preampli- 
fier 

FUNCTION 
900.1 Monaural Record. Stereo Play 
900-2 Monaural Record, Stereo Play. 

900-3 
Monitor 

Stereo Record. Stereo Play 
900-4 Stereo Play 
900 -5 Stereo Record, Stereo Play, Monitor 

All prices and specifications 
Subject to change without notice. 

FOR FURTHER 
INFORMATION WRITE 

Make 
Your 

Hi -Fi System 
Complete 

..,with 
stereo 

Check these extra Features: 

Solenoitl operated automatic shutoff 

Digital Tape Counter 

Rotary design speed selector for 
easy speed choice 

Unique Brake Design permits easy 
reel rotation 

Fast Wind -Fast Rewind without tape 
spill or breaking 

Pushbutton Interlocks fullfill 
professional requirements 

tape deck 
by TELECTRO WiSzt 

A PRODUCT OF TELECTRO5ONIC CORPORATION, 35-18 371h STREET, LONG ISLAND CITY, NEW YOR 
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NEWS BRIEFS (Continued) 

the result of particles trapped in the 
magnetic field. ( See photo, What's New, 
page 52.) 

The space vehicle's signals were the 
most powerful ever received at Brit- 
ain's Jodrell Bank radio telescope 
(described in RADIO -ELECTRONICS, Feb- 
ruary, 1958, page 32). Prof. A. C. B. 
Lovell, director of the telescope instal- 
lation, said the information gained was 
"priceless." He reported 112 "fixes" of 
the rocket's position were received, as 
well as clear telemetered information 
on temperatures, meteorite impacts and 
ion cllntent in V i1li i'. 

THREE NEW TV STATIONS are operat- 
ing: 

WJRT, Flint, Mich 12 
KCMT, Alexandria, Minn 7 
KTES, Nacogdoches, Tex 19 
The only station to quit was WHCT, 

Hartford, Conn., channel 18. 
In Birmingham, Ala., channel 13's 

WABT changed its call letters to 
WAPI -TV. 

These changes bring the roster of 
US operating stations up to 540, 453 
vhf and 87 uhf. The total of non- 
commercial stations, 32, is unchanged. 
TAKE A GOOD LOOK at that "live" TV 
commercial. If it's on a network show, 
chances are it's not live at all, but taped. 
This season, Videotape commercials are 
replacing live ones on most network 
programs. And within the next year, 
you'll begin to see taped TV shows 
replace filmed ones -but the process 
will be slow because most TV stations 
don't yet have Videotape recorders, 
although all networks do. 

In the 2 years it has been producing 
Videotape recorders, Ampex Corp. has 
delivered nearly 200 of the $45,000 
machines. Not all of them have gone to 
TV stations, either. Among the novel 
uses: Yonkers Raceway, in New York 
State, records all races on tape, which 
can he played back for the judges 
before the photo -finish still pictures 
can be developed. It has paid off at the 
betting windows, too. Race results are 
posted more quickly, and spectators 
have a longer time to place their bets 
on the next race. 
AS 1958 ENDS, the number of television 
sets in use throughout the world totals 
more than 75,000,000, of which nearly 
two -thirds -about 49,000,000 -are in 
the United States. Somewhat more than 
5,000,000 new TV receivers were sold 
in the US during 1958, compared with 
more than 6,500,000 last year. 

The year will close with more than 
165,000,000 radios in use in this coun- 
try, or the equivalent of one for nearly 
every man, woman and child. About 
10,000,000 radio receivers were pro- 
duced during the year. This is 5,000,000 
less than last year. 

About 100 new AM stations went on 
the air during the year, bringing the 
total close to 3,300. FM outlets showed 
an increase, too, 15 new ones beginning 
broadcasts for a total of more than 
550 -and 100 more which have been 
authorized by the FCC are expected 
to start in 1959. 

RADIO -ELECTRONICS 



ALLIED'S 1959 
value- packed 452 -page 

O ELECTRONIC SUPPLY CATALOG 

the only COMPLETE guide 

to everything in electronics 

WORLD'S LARGEST STOCKS 

Latest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money -Saving, Build- Your -Own 
KNIGHT -KITS -Latest Models 
Values in Recorders and Supplies 
Latest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 

Test & Laboratory Instruments 
Specialized Electronic Equipment 
for Industrial Application 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

-; 
cA1hLeF 1110 

10? Ile 6oI,t,tA,O OFt CHICA-7,0 
.41:11610.310 100 N V.E'TERN PYE t t1N,.a1-6.00 

1t1tIM0 

Ou ..tM t. s 
featuring: 
MONEY- SAVING knight -kits: Finest electronic 
equipment in money- saving kit form. Complete selection of 
latest Hi -Fi amplifier, tuner and speaker kits (new Stereo 
units); Hobbyist kits; Test Instruments and Amateur kits. 
KNIGHT-KITS are an exclusive ALLIED product. 
HI -FI! STEREO! See the world's largest selection of quality 
Hi -Fi music systems and famous name components. First 
with the latest in STEREO! Save on ALLIED- recommended 
complete systems. Own the best in Hi -Fi for less! 

EASY PAY TERMS: Only 10% down; available on 
orders of $20 or more. Fast handling -no red tape. 

Send for ALLIED'S 1959 Catalog -it's the 
leading supply guide -452 pages packed with the 

world's largest selection of quality electronic 
equipment at lowest, money- saving prices. 

Get every buying advantage at ALLIED: fastest 
shipment, expert personal help, lowest prices, 

guaranteed satisfaction... 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 2 -ME 

100 N. Western Ave., Chicago B0, III. 

Send FREE 452 -Page 1959 ALLIED Catalog 

Name ALLIED RADIO 
our 38t1í year ! !t j! Address 

World's Largest Electronic Supply House City Zone State 
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"FELLAS- THERE'S GOLD IN THESE 

C -D TWIN 
TREASURE CHESTS" 

FILLED WITH C -D CAPACITORS 
the finest you can use to establish 
customer confidence. 

FASTER CAPACITOR TURNOVER 
because you'll always have the 
fast movers on hand. 

SPEEDS UP YOUR WORK 
because replacements are easy 
to identify, always handy. 

HANDSOME METAL CABINETS 

make shop neater, prevent 
misplaced pieces. 

i 

A01>0 
XA0163 XA0411 

A0460 .00480 110;10 

C0990 

80400 

CORNELL - DUBILIER 

See C -D's "Treasure Chests" at your Cornell -Dubilier 
distributor or write to Cornell -Dubilier Electric Corpo- 
ration, South Plainfield, N. J., Department RE -12. 

8 
onsi..Iet(y epeldable 

SUGGESTED CONTENTS: 

TWIST -PRONG SECTION CON- 

TAINS 1 2 popular C- D "Pre- 
ferred Type" Twist -Prongs 
(and room for 6 more) 

TUBULAR SECTION CONTAINS 
16 popular C -D "Blue Bea- 
ver" Tubular Electrolytics 

73 PM Mylar Tubulars 

BOTH CABINETS ARE 
FREE. YOU PAY ONLY 

FOR THE PREFERRED 
C -D CAPACITORS. 

YOUR COST: 549.95 

ORNELL- UBILIER 
SERVICE CAPACITORS 

NEWS BRIEFS (Continued) 

RADIO- CONTROLLED lawnmowers are 
being designed by at least one manu- 
facturer. The Western Tool & Stamp- 
ing Co., Des Moines, revealed at the 
recent Hardware Show in New York 
that it is now working on a remote - 
controlled wireless mower, which can 
be operated from porch or hammock. 

Other manufacturers say they have 
wire -controlled remote mowers in the 
works, with motor- driven steering gear 
and solenoid speed control, connected 
to a control box by 125 feet of cable. 

TRANSOCEANIC TV will be both eco- 
n nnically and scientifically feasible 
soon, through use of earth satellites as 
passive reflectors, according to Dr. 
John R. Pierce, Bell Telephone Lab- 
oratories director of electrical com- 
munications research. 

He told an IRE symposium in Wash- 
ington that the best site for the relay 
system would be over the Atlantic 
between Newfoundland and Scotland. 
He proposed a series of 100 -pound 
satellites 100 feet in diameter, with 
reflective metallized coating, revolving 
in a transpolar orbit 3,000 miles in 
space. 

The satellites need have no electronic 
equipment in them. The signals would 
be bounced off them from 250 -foot 
parabolic antennas on the ground, fed 
by 100 -kw transmitters. He suggested 
frequencies of 1,500 -2,000 or 8,000- 
10,000 mc. A total of 24 such spheres 
would be sufficient for 99% continuity 
of contact, he added. He stressed the 
advantaee of such passive reflectors: 
All of the electronic equipment is on 
the ground. 

The first practical proof of the 
feasibility of satellite radio relay sta- 
tions was demonstrated by moon -probe 
rocket Pioneer. CW signals in the 108 - 
mc band were transmitted by the Air 
Force to the space vehicle, automati- 
cally repeated and picked up at track- 
ing stations almost halfway around the 
world. Stations communicating via 
space relay were in Cape Canaveral, 
Fla.; Manchester, England, and Hawaii. 

HURRICANE -BORNE radio transmitters 
are now helping the US Weather 
Bureau keep track of violent storms. 
The bureau and the Air Force have 
placed a balloon -borne radio beacon in 
the eye of a tropical storm which later 
developed into a hurricane. 

The balloon, deflated, with a vhf 
transmitter in a 20 -pound 11 -inch cyl- 
inder was dropped from the bomb bay 
of a B -50 bomber into the storm's eye. 
The balloon automatically inflated to 
about 20 feet in diameter. The whirling 
winds kept the balloon in the eye of the 
storm, while coastal tracking stations 
followed the progress of the storm by 
means of the radio signals. 

Each balloon -beacon is designed to 
float in the eye of a storm for as long 
as 24 hours at 4,000- 15,000 feet. The 
eventual goal of the program is devel- 
opment of a telemetering system which 
can report other information about the 
storm, besides its position. END 
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TAKE A LOOK AT YOUR FUTURE 

IN RADIO -TV- ELECTRONICS -FREE! 
I.C.S. Career Kit tells you where 

the big -pay jobs are ...who are 

the industry's most wanted men 

... how you can "cash in" in a 

big way on your own future. 

Here's your chalice to find out where you're going -fast! 
And it won't cost you a thing except the time it takes 
to clip and mail the coupon at the bottom of this page. 

Radio -TV- Electronics is the fastest growing industry 
of all time. Opportunity for men in this field is almost un- 
limited. The rewards are great. 

But to "cash in" you must be properly trained. You must know 
more than simply wires and tubes. You must be able to understand and 
apply the principles of Radio -TV- Electronics. 

That's where I. C. S. comes in ... the world's oldest and largest 
technical training school. Here are the people who know -who can tell 
you -what you need to go places in Radio -TV- Electronics. 

You get the full story with your free I. C. S. Career Kit. 
So take a minute now to get a look at your future in Radio -TV- 

Electronics. Send for your free I. C. S. Career Kit. You have nothing 
to lose. You can gain an exciting, well -paid career in a vital industry. 

How to Succeed 

How to 
' 

ELECTRONICS 
RADIO and TV 

For Real Job Security -Get an I.C.S. Diploma! I.C.S., Scranton 

Send the coupon below for your 

free I.C.S. Career Kit ! 

"How to Succeed," 36 -page guide 
to advancement 

Electronics, Radio and TV hand- 
book or the field of your choice 

Sample lesson (Math) to 
demonstrate I. C. S. Method 

15, Penna. 
Accredited Member, 

National Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 'Cs 
BOX 91225L, SCRANTON 15, PENNA. (Partial list of 259 courses) 

Without cost or obligation, send me "How to Succeed" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

RADIO 
TELEVISION 
ELECTRONICS 

General Electronics Tech. 
Industrial Electronics 
Practical Radio -TV Eng'r'g 
Practical Telephony 
Radio -TV Servicing 

Name 

City 

Occupation 

BUSINESS 
Li Cost Accounting 

Managing a Small Business 
Purchasing Agent 

DRAFTING 
LI Electrical Drafting 

HIGH SCHOOL 
High School Diploma 
Good English 
High School Mathematics 

ELECTRICAL 
Electrical Engineering 
Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Professional Engineer (Elec.) 

LEADERSHIP 
¡- Industrial Foremanship 

Industrial Supervision 
Personnel -Labor Relations 
Supervision 

Age Home Address 

Zone __State Working Hours A.M. to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 
Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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Specify 

PZ rim lark 

CEDDI Lr-412 

SILICON RECTIFIERS 
for simplified, ecoiwlnical 
replacement of all existing 
radio and TV rectifiers. 
Only two types to stock. 

WRITE FOR DATA SHEETS 

SARKES TARZIAN, INC., Rectifier Division 
DEPT. R -6, 415 N. COLLEGE AVE., BLOOMINGTON, IND. 

IN CANADA: 
700 WESTON RD., TORONTO 9, TEL. ROGERS 27533 

EXPORT: AO AURIEMA, INC., NEW YORK CITY 
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Correspondence ñdénce 

TECHNICIAN'S CHRISTMAS 
LIST 

Dear Editor: 
Seems like I got my letter out to 

Santa too late? I have already run into 
the '59 receivers -particularly the port- 
able TV sets. Here's my list of require- 
ments that would not impede progress 
and make a TV set easier to repair: 

1. Outlaw printed circuits except for 
missile work where they are blown to 
bits anyway. 

2. Don't separate controls or tuner 
from the main chassis. 

3. Put a socket connection for the 
yoke on all chassis with a separate pic- 
ture- tube mounting. 

4. Get rid of series circuits. These are 
real time wasters. 

5. Make selenium rectifiers plug -in 
types that can be replaced without pull- 
ing the chassis. 

6. Use only snap -in diodes also re- 
placeable without pulling chassis. 

7. Put tubes and pilot lights where 
they can be gotten at without moving 
the chassis or running into the high - 
voltage supply. 

8. End indiscriminate use of tube 
types. There are too many different 
types in use and each year sees new 
ones added to the list. 

9. Mark all chassis with model and 
chassis number. 

My other gripes would be directed at 
engineering since some of the '58 gems 
don't even let you make voltage checks 
without special adapters. 

Each year has seen the manufacturer 
strangling the service technician with 
bad engineering by turning out a prod- 
uct which is increasingly unprofitable 
to service. ELAIER WOODS 

Los Angeles, Calif. 

THERMOELECTRIC RADIO 
Dear Editor: 

Your picture of a kerosene lamp -ener- 
gized thermoelectric generator (What's 
New ?, RADIO- ELECTRONICS, October, 
1958, page 52) looks almost like several 
I built in 1922 and still have. 

Several hundred series -connected 
iron -constantan junctions were used, 
each element being 1 inch long, % inch 
wide and .01 inch thick. These were 
welded together at their ends, forming 
a zig -zag series, the iron and con - 
stantan strips alternating. Porcelain 
tubes with narrow longitudinal outside 
slots provided a mounting, the alternate 
welded couples being pressed and 
cemented into them, forming a spiral 
around this tube. Asbestos cord and 
cement enclosures of the inner junc- 
tions served as further heat insulation, 
leaving about a 1 inch of the outer 
junctions extending radially outward. 

By Design... 

COLUMBIA CD 

Most Linear 

STEREO 

CARTRIDGE 

RESPONSE OF COTUMIIA CO CARTRIDGE 

r. 

NiNIyuI.Ar i1 A.AIN N IIONR 

.1 

In the Columbia Constant Displace- 
ment cartridge, motion of the stylus is 
transmitted directly to the two wafers 
that generate the output voltages. This 
is accomplished by a simple lever, 
frictionless and featherweight. The 
precise mechanical design assures that, 
regardless of frequency, the output 
voltage is essentially constant for a 
given displacement of the stylus. 

Discover for yourself that the 
Columbia Constant Displacement car- 
tridge is designed to reproduce all the 
exciting breadth, depth and realism of 
stereo records. Remember, this car- 
tridge was designed by Columbia 
Records drawing on its over 60 years 
of recording experience. Get the best. 
Insist on the Columbia Constant Dis- 
placement cartridge. 

(RI 
Columbia 

Model SC -1... 
Cost $24.25 

SPECIFICATIONS 
Diamond stylus 0 0008 inch radius 

Recommended needle force 5 to 7 grams 

High compliance .. superior tracking, reproduction 

Open- circuit voltage 0 5 volts 

Extended stereo range, X2.5 db..20 to 61,000 cps 

Channel separation in excess of 20 db 

Complete compatibility stereo and monaural 

4 speeds 335f, 45, 78 and 16't 

CBS -HYTRON, Danvers, Massachusetts 

A Division of Columbia Broadcasting System. Inc-,- 

RADIO -ELECTRONICS 



WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 

RADIO -TELEVISION SERVICE TECHNICIAN 

HOW - ús ,i Starts You Training in 

SPRAYBERR 

ELE 1510 
"Learn -by- Doing" Way . 

5 BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To I-.e:p you learn faor the practical aide 
of ßsrio - Television, we 
seed you expertly engi- 

neered training kits to 
tee' and assemble for r) interesting 

valuable 
shop -bench 

practice! 

The new Sprayberry 
Training Television Re- 
ceiver, built and tested 
in b sec ions. 

Now offered ...this fine 
modern oscilloscope. 

You l:uild this powerful 
two -band superhetero- 
dyne radio receiver. 

This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio -Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands ... trained Radio - Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now -just $6 enrolls you for America's finest, most up to 
date home study training in Radio -Television! Unbelievable? No, 
the explanation is simple! We believe Radio - Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio -Television Service Business. 

Complete Facts Free -Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson -all free. No obligation ...no salesman will bother you. 

HOME STUDY TRAINING IN SPARE TIME 
Under world -famous 27 -year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop -bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE HOW EASILY YOU CAN LEARN! 
Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today ... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that's in store for you! 

SPRAYBERRY Academy of Radio- Television 
1512 Jarvis Avenue, Dept. 20 -P, Chicago 26, Illinois 

Mail This Coupon Now -No Salesman Will Call 

\\ You build the 
\\ new Spray - 

berry tester -a complete 
18 -range 
Volt -Ohm- r Milliam- 

meter test 
meter. 

Bori 10 MAKI MONry IN 

Radio.Televisio 
- ". 

TRAINING X;, 

DECEMBER, 1958 

Sprayberry Academy of Radio -Television 
Dept. 20 -P, 1512 W. Jarvis Ave., Chicago 26, III. 
Please rush all information on your ALL -NEW Radio -Tele- 
visionTraining Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cat- 
alog and Sample Lesson FREE. 

NAME Age. 

ADDRESS 

CITY ....__... ZONE STATE --------------- - - - --1 
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STEREO 

FOR CHRISTMAS 

For your family, 
yourself, your closest 

friends, best customers 
nothing could be more 

immediately thrilling, more 
lastingly satisfying 

than a stereo system 
built around JBL 

loudspeakers. 

Growth in popularity of the JBL 
Bel -Aire has paralleled the grow- 
ing enthusiasm for stereo. It is 
compact, exquisitely styled, and 
derives its clean, full range 
sound from JBL precision trans- 
ducers. A pair with mirror -image 
arrangement of components make 
an excellent stereo installation. 

The connoisseur of precision will 
be delighted with a JBL 075 High 
Frequency Unit. This gratifying 
example of the finest audio 
craftsmanship is also available 
with its own cabinet, Model C41, 
the Angelus. 

Now inL enclosures are matched for stereo. If you 
own a JBL system such as the C34, C37, C39, or C40, 
you can get a matching enclosure with speaker units 
in an arrangement that is a mirror image of your 
present system. 

The new JBL Ranger -Metregon will brighten many a hearth - 
side this Christmas. This is the first system to use radial 
refraction in an enclosure of acceptable size for the average 
living room. Built on principles 
perfected in the fabulous JBL 
RangerParagon, a curved refract- 
ing surface is used to integrate 
two sound sources and fill an 
extremely wide area with true 
stereo. No hole in the middle, 
no split soloists, but sound re- 
production spatially proportional 
to its original source. It accepts 
seven different speaker system 
combinations; can be upgraded 
progressively. 

Mal 
-- 

fi T' 

Write for complete catalog, 
descriptive bulletins of 

the products in which you 
are particularly interested 
and the name of the Auth- 

orized JBL Audio Specialist 
in your community. 
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JAMES B. LANSING SOUND, INC. 
3249 Casitas Avenue, Los Angeles 39, California 

CORRESPONDENCE (Continued) 

For some of these units I used gas 
or oil lamp heat, as shown in your 
photo of the device made by the Philips 
Research Laboratories, and as the 
Russians also are reportedly doing. 
For others, I used an internal coil of 
nichrome resistance wire for ac heat- 
ing. These were intended for A- current 
supply for the earliest home radios. 

They developed about 8 volts do on 
open circuit and about 6 volts with a 
6 -ohm 1- ampere load, but the input 
power was about 500 watts! The out- 
put could be considerably increased by 
fan cooling. Outside dimensions were 
6 inches long by 3-4 inches diameter. 

Another form, utilizing punched, 
spoked -wheellike discs with central 
holes, was devised as more suitable for 
production. Insulating mica inner and 
outer rings and similar copper rings 
were used with the alternate iron and 
constantan discs to form a stacked 
coaxial series of junctions under pres- 
sure, the heat being applied inside the 
central axial hole. Air convection, circu- 
lation and radiation through the spaces 
between the aligned spokes, and from 
the outer ring, provided a good tem- 
perature difference between the outer 
and inner ring junctions -the radial 
spokes between them providing connec- 
tions between the outer cool ones and 
the inner hot ones. 

While such thermoelectric devices 
were not practical in the old, 201 -A 
tube days, they may be with transistors. 

In far outlying regions, without elec- 
tric power or handy battery suppliers, 
oil -heated direct- current generators of 
this type can meet a real need. Here 
the oil lamp will supply illumination 
as well as heat for the thermogenerator. 

Also, where much thermal power is 
thrown away -as in aircraft, auto- 
mobiles, etc.- such devices can even 
now perform very useful service. 
Modern solid -state physics can no 
doubt also provide higher-efficiency 
junctions. 

More attention should be given such 
devices as they just might be the 
answer for future electric power gen- 
eration. B. F. MIESSNER 
Meissner Inventions, Inc. 
Morristown, N. J. 

FOREIGN TV DYING 
Dear Editor: 

Hartland B. Smith's "Looking In on 
London" (RADIO- ELECTRONICS, Septem- 
ber 1958, page 52) is excellent but I 

feel a few additions would be valuable. 
First, the photo of the BBC test 

pattern was printed upside -down. 
TV dxing is indeed an avocation for 

the beginner, but conversion of the TV 
set may have to be done with the help 
of a technician. Except for Britain, 
European TV stations operate with 
standards so close to ours that little, 
if any, modification is required to re- 
ceive them. European channel 3 is on 
the same frequency as our channel 2 

except that the sound is 1 mc higher 
(60.75 mc). And if you add a converter 
to make your TV tune to 48.25 mc, 

RADIO -ELECTRONICS 



CORRESPONDENCE (Continued) 

there's a better chance of receiving 
European dx, as this is their channel 2. 

Speaking of converters, Mr. Smith's 
unit might be difficult to tune. Modifi- 
cation of a continuous tuning device 
is more satisfactory, as a separate 
tuner isn't required to hear the sound. 
Also, some old TV's (pre -1948) have 
continuous tuners which include the old 
US channel 1. These are easily made 
to tune the whole TV band in use. 

The simplest antenna is a vertical 
dipole cut to the desired frequency. 
There is no problem of directivity and 
the radiation angle is more suited to 
this type of dx. GORDON E. SIMKIN 
International Dx Editor 
Amer. Ionospheric Propagation Assoc. 
Loma Linda, Calif. 

NO GRAVY TRAIN 
Dear Editor: 

Where are YOUR ethics? 
RADIO -ELECTRONICS has been con- 

verted to a garbage collection agency 
and has joined the ranks of the scandal 
rags who must slander the independent 
TV service industry and other minor- 
ities, in order to sell their trash! 

E. H. Leftwich's article in the 
November issue, "The TV Man Rides 
the Gravy Train," (page 98) is an 
affront to many of your readers. It is 
malicious and the figures you quote are 
not realistic. 

Take for instance the daily parts 
sales, which are listed as $300. Using 
an average for the net of 40' off, net 
parts expenditures per day would 
average $180. Even in a well -run shop, 
there will be losses, such as breakage, 
obsolete stock and plain forgetfulness 
in filling out bills. Adding these losses 
would bring the net closer to $200. 
Yearly this would amount to about 
$60,000. Yet you enter the annual out- 
lay for parts as only $13,500. Any 
third -grader can see that boner at once. 
No expense is entered for the telephone 
service, which for a store with 15 em- 
ployees will amount to quite a yearly 
figure, certainly too large to be in- 
cluded in the $900 you list for utilities. 
Accusing two California accountants 
of such oversights is close to slander. 

RADIO -ELECTRONICS could better serve 
the needs of its subscribers by publish- 
ing facts instead of fiction. Articles on 
sound business management for TV 
service shops, written by authorities in 
the field would be a better choice than 
the clumsy home -brew of some dis- 
gruntled stranger to our problems. 
Springfield, Ohio PAUL BOLLER 

(Mr. Leftwich is not exactly a 
"stranger to our problems," but a 
veteran of the radio service field and 
author of the article "The Customer 
Will Gyp You if You Don't Watch 
Out," written in answer to the histori- 
cal Readers Digest "expose." And there 
are outfits like Trustworthy TV -a 
technician would have to be quite inno- 
cent to believe these practices do not 
exist. A copy of the letter has been for- 
warded to Mr. Leftwich for comment 
on the points raised. Editor) END 
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Save Time and Effort with these handy 

TUBE 
SERVICING 

AIDS 
WALSC O TEST SOCKET ADAPTERS 

Now you can make measurements of voltage, 
resistance, audio and video from the top of the 
chassis. Save time and work by testing tube 
circuits while in full operation. Made of low - 
loss phenolic, these tube socket adapters have 
an insulation resistance of 500,000 megohms 
(40% RH -24° C). High voltage breakdown be- 
tween elements exceeds 1700 volts AC -DC. 
Test tabs on adapters are extended for easy 
use with prods or alligator clips. 
Cat. No. Description Dealer Net 
1949 -07 7 -pin miniature $1.65 
1949 -08 8 -pin octal 1.55 
1949 -09 9 -pin miniature 1.85 
1949 -01 Duo -Decal for CRT 1.95 

WALSCO SOCKET PROTECTORS 

Prevent excess wear and tear of sockets on 
tube checkers and other electronic equipment. 
Walsco socket protectors eliminate the neces- 
sity of checking and replacing original sockets. 
Time -saving and easy to use. With silver - 
plated phosphor bronze contacts and pins for 
lasting service. 
Cat. No. Description 
1946 7 -Pin Miniature 
1947 8 -Pin Octal 
1948 9 -Pin Miniature 

110° BASE 
ADAPTERS 

Convert 110° CRT type 
base to Duo -Decal base 
for rejuvenators, test 
equipment, tube 
checkers, etc. 

Cat. No. 1944 (RCA ) 

Dealer Net $1.50 
Cat. No.1945 (Sylvania) 

Dealer Net $1.50 

Dealer Net 
$1.95 

1.95 
1.95 

110° TUBE PIN 
STRAIGHTENER 

For RCA type 110° 
picture tubes. They 
straighten bent pins 
quickly and easily. May 
also be used as base 
protector. A handy 
time -saving piece of 
equipment. 

Cat. No. 1941 

Dealer Net $ .51 

Eliminates fumbling 
when inserting 9 and 7 
pin tubes. Center pin of 
tube guide aligns tube 
with center hole of 
socket and guides tube 
in easily and quickly. 
Cat. No. 1942 (7 pin) 

Dealer Net $ .42 

Cat. No. 1943 (9 pin) 
Dealer Net $ .42 

FREE.The latest Walsco cata listing these and 
thousands of other tools, clog hemicals, and service 

aids that you can use every day. Get your copy free from 
your Walsco distributor or write direct to Walsco. 

ELECTRON ICS MFG. CO. 

A Division of Textron Inc. 
West Coast Plant: Los Angeles 18, California 

MAIN PLANT: 110 W. GREEN ST., ROCKFORD, ILL., U.S.A. 
In Canada: Atlas Radio Corporation, Toronto 10, Ontario 
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You can service the Predicta 

Chassis while the set is on... 

saves time, trouble and temper! 

Chassis slides out like a drawer...tube swivels, lets you 
check picture while you work...without mirrors! 

22 

Here's a new TV chassis that's right 
down your alley - so totally different 
it's easier, more profitable to service 
than any chassis ever designed! 

After you remove the screws from 
the back of the cabinet, the Predicta 
chassis slides out on runners, and pro- 
vides instant access to every compo- 
nent. And Philco's exclusive new 
separate -tube design makes it possible 
to service the chassis while the set is 
operating. Now, typical service jobs 

like changing condensers take 50% less 

time and effort! 
That's not all, Philco's swivel screen 

eliminates back -breaking contortions 
and dangling mirrors. With Predicta 
you can see the picture and check the 
results of your work as you do it. Yes, 
this is the chassis it pays you to service 
... just one of the many reasons why 
most dealers are selling Philco Predicta, 
truly TV today from the world of 
tomorrow! 

LOOK AHEAD... / eg'ok9.1 P H I L C O 
RADIO -ELECTRONICS 



ownership of a complete and currently maintained 

PHOTOFACT SERVICE DATA LIBRARY 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 

here's actual proof from the men who know! 

"PHOTOFACT more than doubles the amount 
of work a shop can turn out. The time saved by 
their use is inestimable...cuts labor costs, too..." 

-Warren G. Kunkle, Denver, Colorado 
(Operator of Warren G. Kunkle 8 Co.- 
in business for over 27 years) 

HERE'S MORE PROOF.. 

VIRGINIA 
"I have been using PHOTOFACT 
since it started, I believe that was in 
1946. I don't see how I could do with- 
out it..." 

-Glen Edwards 
Norton, Va. 

PENNSYLVANIA 
"PHOTOFACT cuts servicing time 
in half..." 

-Norman E. Rick 
Reading, Pa. 

NEW YORK 
"It's the only complete circuit data 
service available to the industry..." 

-Herbert Cook 
Rochester, N. Y. 

KANSAS 
"I find I can save 50% of my time by 
using PHOTOFACT for everything - 
alignment, replacement parts, sche- 
matics, etc. In fact, if anything hap- 
pened to my PHOTOFACT and I 

couldn't replace them, I think I'd just 
close my shop." 

-Charles F. Burket 
Elkhart, Kansas 

.FROM COAST -TO -COAST 

CALIFORNIA 
"We use PHOTOFACT da ly. I don't 
believe we could conduct a first -class 
service shop without them. They are 
a time saver. With them, you can get 
to the base of your troubles in a 
hurry." 

-P. W. Earls 
Fallbrook, Cali /. 

OHIO 
"I consider PHOTOFACT indispen- 
sable in. daily use on practically every 
set which comes to the shop.." 

-Dwight L. Benson 
Ealson, Ohlo 

TEXAS 
"Sams PHOTOFACT is the easiest 
and fastest method I have found..." 

-Leroy Holloman 
Odessa, Texas 

IOWA 
"I would find it impossible to give 
consistently reliable service without a 

complete PHOTOFACT file of serv- 
ice information." 

-Ralph L. Reints 
Ottumwa, Iowa 

(These are just a few of the hundreds of "Success with PHOTOFACT" letters in our files) 

NEW! EASY -BUY PLAN 
-the money -saving way to build your complete 
profit- making PHOTOFACT Lib-ary! 
NO INTEREST -NU CIRRI MG CHARGE -A. LI "TLE AS$1O DOWN 

VALUABLE STEEL FILE 

CABINE -S FOR REGULAR 

PHOTOFACT SUISCRIBERS AND 

FHOTOFACT LIBRARY PURCHASERS 

J GET THE FULL 
DETAILS 

SEE YOUR SAMS DISTRIBUTOR TODAY, 
or write to Howard W. Sams for details 

HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 6, Ind. 

Send details on PHOTOFACT Easy -Buy Plan and FREE File Cabinet offer. 

E I'm a Service Technician: 13 full -time; D part time 

My Distributor is: 

Shop name 

Attn 

Address 

City Zone State 



MECHANIZED ORACLE EXPLORES 

BELL SYSTEM COMMUNICATIONS 

\t monitoring console, designer H. D. Irvin watches performance of "Sibyl " during test of user -reaction to experi- 
mental telephones. A computer -like machine, Sibyl simulates the functions of future communications devices 
and records interplay between phones and users. Sibyl is named after the women oracles of ancient Greece. 

A mechanized "oracle" is helping Bell Telephone Lab- 
oratories predict the future in communications devices and 
systems. 

The oracle is "Sibyl," a computer -like machine de- 
veloped by Bell Laboratories engineers and psychologists. 
It can simulate the action of many kinds of communications 
devices. Through Sibs I, new kinds of telephone service can 
be evaluated without the considerable expense of building 
actual equipment. Observing and recording users' reac- 
tions to the simulated equipment, Sibyl provides indica- 
tions of how users would react to proposed new systems 
features and equipment. 

Sibyl, for example, is used to test the reaction of Bell 
Laboratories people to experimental push- button tele- 
phones. Each test subject has a push- button telephone in 
his office and he uses it in the ordinary course of his busi- 

ness. But the set is not connected directly to the local PBX: 
it is connected through Sibyl, which performs the special 
signaling functions required by such a push- button tele- 
phone. In this way, push- button telephone service is given 
to a group of people without modifying the PBX, or pro- 
viding completely instrumented push- button telephones. 

At the same time, Sibyl gathers information on how 
the call was placed -date, time, originator, speed of opera- 
tion. errors, whether the line was busy or the call com- 
pleted. Sibyl does all this without violating the privacy of 
telephone conversations. 

Bell engineers expect that Sibyl will provide a better 
understanding of the relationship between telephone equip- 
ment and the people who use it. Sibyl's rapid and eco- 
nomical technique for evaluating new types of telephone 
sets is an important contribution to the art of telephony. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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The data that 
Launched Thousands 

of Careers 
is yours FREE 

tells how 
you can be 
successful in 
RADIO -TV 
ELECTRONICS 

Seri Omechanisms ... Computers ... Radar ... Automation . . . 

:Aeronautical Electronics . . . Broadcasting . . . Communications 
and Manufacturing, and the Electronic Principles Associated kith 
Guided Missiles, Telenie tering, Astronautics, and Instrumentation. 

Send for your Free Copy today! 

This is a brand new edition of the book 
which has launched thousands of men 
on good- paying careers in radio -TV -elec- 
tronics. 
It brings you completely up to date - 
answers important questions on newest 
career developptents in electronics, in- 
cluding Radar, Guided Missiles, Servo- 
mechanisms, Computers, as well as Aero- 
nautical Electronics, Broadcasting (AM, 
FM, TV), Military, Navy and CAA Elec- 
tronics, Communications and Electronics 
Manufacturing. 
This book, "Your Future in the New 
World of Electronics," also shows you 
how CREI Home Study leads the way 
to greater earnings in the booming elec- 
tronics world. 
However, CREI does not promise you a 
"snap." With accredited technical school 
curricula such as CREI offers, you must 
study to convert your ambition into tech- 
nical knowledge which you can sell in 
the fabulous held of Electronics. Since 
its founding in 1927, CREI has provided 
thousands of professional electronics 
men with technical education. During 
World War II, CREI trained thousands 
for the Armed Services. Leading firms 
recommend CREI training for their own 
personnel. Among them: United Air 
Lines, Canadian Broadcasting Corpora- 
tion, Trans -Canada Airlines, Douglas 
Aircraft Co., The Martin Co.. Columbia 
Broadcasting System, All- American Ca- 
bles and Radio, Inc., Gates Radio Co., 
Canadair, Ltd., Federal Electric Corp., 
and U.S. Information Agency (Voice of 
America) . 

CREI courses are prepared by recog- 
nized experts, in a practical, easily un- 
derstood manner, and constantly revised 
to meet the new electronic challenges 
of our time. You get the benefit of 
time -tested study assignments under the 
personal supervision of a CREI staff in- 
structor. Your studies are accompli -lied 
on your own time, during hours selected 
by you, and controlled by your own will- 
power. This complete training is the 
reason that graduates find their CREI 
diplomas keys -to- success in even the 
most advanced of electronic applica- 
tions. CREI alumni hold top positions 
in America's leading firms. At your 
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senicc i- the CREI Placement Bureau, which 
maintain, constant contact tsith electronic 
industry, and cooperates with employers and 
graduates in making satisfactory placements. 
This free service is available to students, as 
well as graduates. Fill out the coupon below 
completely and mail it now Well promptly 
send you your free copy of "lour Future in 
the New World of Electronics." The rest - 
you future -is up to you! 

ENGINEERIN1 
AIDES 

A \D 

TECH \TIA ICNN 

ELECTRONIC ONIC 

TECHNICIANS 

owing Peninsula Co. has 
enings for 1st class elec- 
tric technicians to work 
wetly witja engineering m 

velopertt ft of new products. 
tip those with t'Ri 1 or 
lual training and :3 years 
inimum commercial esperi- 
teMLwill be considered. Top 
.1arfelt =10.:, Ia+lifnirt appli- 
nts. ('all Mr. McQueeney, 

A. 4-1733 7:33 for appointment. 
L'FO SCIENTIFIC Co.. Inc. 
855 COMMERCIAL ST. 

PALO ALTO 

Immediate Positions 
Available' 

= CRE.I. 
Y electronic 

able. 

or o;he, 
tramiug 

forni 
desu 

EXPesienced in readinc sclteutatica. breadboard construction of electronic circuits and chassis prepa- ration. 

EMERSON 
RESEARCH 

LABORATORIES i 

CREI ALSO OFFERS residence training 
in Washington, D. C.... at the same high 
technical level. Day and evening classes 
start at regular intervals. Qualified resi- 
dence school graduates earn degree as 
"Associate in Applied Science." If you 
have had a high school education, and 
experience in electronics -you can qualify 
for CREI home study training. ( Electronics 
experience is not required for admission to 
CREI Residence School.) Check coupon if 
you prefer residence or home study infor- 
mation . or write Capitol Radio Engi- 
neering Institute, Dept. 1412 -E 3221 - 16th 
St., N.W., Wash. 10, D. C. 
INDUSTRY CALLS FOR CREI TRAINING BY 
NAME . . . SO SHOULD YOUI 
Here you see actual help wanted ads -one 
from a San Francisco newspaper, another 
seen in Washington. They are just two of 
many which specify, "CREI or equal" edu- 
cation. This shows that industry approves 
CREI training, even insists on it. Experi- 
ence has taught many, many companies that 
CREI students are taught what industry 
needs and wants them to know. Let this 
be your cue when you choose your edu- 
cational program. 

BRAND -NEW COURSE ADDED . . . AUTO- 
MATION AND INDUSTRIAL ELECTRONICS 
ENGINEERING TECHNOLOGY. Complete 
course, rovers all phases of automation. 
Special emphasis on theory, functioning, 
and applications of servomechanisms and 
computers. Also noteworthy: Lessons on 
machine control, instrumentation, data - 
processing. and telemetry. 

MAIL TODAY FOR YOUR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula- Founded 1922 

Dept. 1412 -E, 3224 Sixteenth St., N.W., Washington 10, D. C. 
1 Please send me your course outline and FREE illustrated Booklet. 

Your Future in the New World of Electronics" . describing 
opportunities and CREI Home Study courses in Practical E'ectronic 
Engineering Technology. 

CHECK Radar, Servo and Computer Engineering Technology 

FIELD OF Electronic Engineering Technology 

GREATEST 
Broadcast (AM, FM, TV) Engineering Technology 

INTEREST 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 

Automation and Industrial Electronics Engineering Technology 

B1 

Name Age 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 

To help us answer your re- 

quest intelligently, please 
give the following informa- 
tion: 

Employed By 

Type of Present Work 

Education: 
Yrs. High School 

Other 

Electronics Experience 
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the Gold Rush is on to Pyramid's new "Gold Standard" ±10% Mylar" Capacitors 
you don't need a shovel or geiger counter to strike PAY DIRT in the radio and ' q.) service and 
replacement field. Pyramid offers you, the Service technician for your everyday use, a new HIGH 
RELIABILITY capacitor with critical tolerance of f taro, featuring non - hygroscopic a21ylar dielec- 
tric. this construction also provides high resistance to moisture plus high insulation resistance. 

the `Pyramid "GOLD STANDARD" entylar capacitor "absolutely guarantees" the reliability that 
makes other types of by -pass and coupling capacitors obsolete. 

gfow sold at a price competitive with common paper capacitors, `Pyramid's "GOLD STANDARD" 
e ilylar capacitor is available in: (z) standard capacity values (2) standard voltage ratings (3) 
standard capacity tolerance of * zo ó, previously available only on special order at premium prices. 

the GOLD RUSH to Pyramid "GOLD STANDARD" *to% c9i ylar capacitors is sweeping the 
radio and ce`U replacement field. See your 'Pyramid distributor today for all your capacitor require- 
ments or for new catalog sheet, write to: "GOLD STANDARD "eAssayers Office, Pyramid Electric 
eompany, North Bergen, N. 7. Sou.o.r RECOSIERCU ,aoEM,a, PYRAMID 



Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 

F.C.C. License - the Key to Better Jobs 

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

Which License for Which Jobs 

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 radiotele- 
phone equipment except commercial broadcast station 
equipment. 

The FIRST CLASS radiotelephone license qualifies 
you to install, maintain, and operate every type of radio- 
telephone equipment (except amateur, of course) includ- 
ing all radio and television stations in the United States, 
its Territories and Possessions. This is the highest class 
of radiotelephone license available. 

The Grantham 
Communications Electronics Course 

prepares you for a FIRST CLASS FCC 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. 

OUR GUARANTEE 

If you should fail the FCC exam 
after finishing our course, we 

guarantee to give you addi- 
tional training at NO ADDITION- 

AL COST. Read details in our 
free booklet. 

FCC -TYPE EXAMS 

FCC -type tests are used 
throughout the Grantham 
course. Constant practice with 
these FCC -type tests helps you 

prepare for the actual FCC 

examination. 

THREE COMPLETE SCHOOLS: To better serve our many 
students throughout the entire country, Grantham School of 
Electronics maintains three complete schools -one in Wash - 
nigton, D. C., one in Hollywood, Calif., and one in Seattle, 
Wash. All schools offer the same rapid courses in FCC license 
preparation, either home study or resident classes. 

Grantham 

Hollywood Division 

Get 
Your First Class Commercial 

F.C.C. LICENSE 
in 

12 Weeks! 
Learn by Correspondence or in Resident Classes 

Grantham School of Electronics .specializes in F.C.C. license 
preparation. Correspondence training is conducted from Washington. 
Hollywood. and Seattle: also. resident DAY and EVENING classes 
are held in all three cities. Either way. by correspondence or in resi- 
dent classes. we train you quickly and well. A beginner may qualify 
for his first class F.C.C. license in as little as 12 weeks! 

` This booklet 
FREE! 

\\\\\ \\\ 
This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do for 
your future. Send for 
your copy today. 

that Grantham Students prepare for FCC examinations in a minimum of 
time. Here is a list of a few of our recent graduates, the class of 
license they got, and how long it took them: 

License Weeks 

Henry M. Best, 1003 Vermont St., Fremont. N.C. 1st 11 

Harold V. Jones. P.O. Box 105, Alamogordo, N. Mex. 1st 13 

Michael F. Aperio, 916 Townsend St., Chester, Pa. 1st 12 

Norman R. Cook, 130 Olive St., Neodeska, Kan. 1st 12 

Antone Mello, 68 Union Street, Nantucket, Mass. 1st 10 

John Ward, 401 E. Cowden Ave., Midland. Texas 1st 10 

F. T. Verga, 538 . 7th Street, Buffalo, N.Y. 1st 12 

Philip J. Hooks, 4825 N. Capitol. N.W., Washington, D.C. 1st 12 

Anthony Giaquinta, 404 Dale Dr., Silver Springs, Md. 1st 12 

J. Milton Condit, 1312 N. 78th Street, Seattle, Wash. 1st 8 

James W. Reichard, 707 Arlington Street, Tamaqua, Pa. 1st 8 

G. Carl Patschke, 3220 Conn. Ave., NW, Washington, D.0 1st 12 

School of Electronics 
1505 N. Western Ave. 

Hollywood 27, Calif. 

(Phone: HO 7 -7727) 

821 -19th Street, N.W. 

Washington 6, D.C. j (Phone: ST 3- 3614)' / 
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408 Marion Street 

Seattle 4, Wash. 

(Phone. MA 2 -7227 

MAIL COUPON TO SCHOOL NEAREST YOU 

r 
(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
4 9 'far. - n 

Washington Hollywood Seattle 
Gentlemen: 

Please send me your free booklet telling how I can get my com- 
mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name 

Address 

City State 

Age 

I am interested in: D Home Study, Resident Classes 84 T j 
27 



THIS IS IT! 
a NEW stereo speaker system that combines... 

Unprecedented compactness- only 30"wide,25"high,121/2"deep 

A third dimension to stereo sound ... DEPTH 

Placement anywhere in a room 

Use for both monophonic and stereophonic reproduction 

Uncompromised quality at an attractive price 

"Now, I must tell you, 
I liare heard a speaker 
system that approaches 
the authenticity of 
concert hall performance." 

MISCHA ELMAN 

Now celebrating the 50th anni- 
versary of his American debut, 
acclaimed throughout the world 
for his supreme virtuosity...in - 
ternationally celebrated violinist 
Mischa Elman is an artist whose 
preference for concert hall per- 
formance over recorded music is a 
matter of public record. His en- 
thusiasm after hearing the TMS -2 
in his home is shared by many 
other leading artists, musical au- 
thorities and audio experts who 
also subjected the TMS -2 to criti- 
cal listening tests under at -home 
conditions. 

PATENT 
APPLIED FOR 

The TMS -2 with deflector doors 
opened for full stereo reproduction. 

Here the TMS -2 is shown with deflector doors closed for monophonic use. 

University's NEW `trimensional' stereo speaker TMS -2 

Here is the most significant 1 lspeaker 
achievement since the advent of popular 
stereo ... a University development which, 
at last, actually eliminates all the problems 
of placement, space limit: ' s. decor and 
cost ... but most important of all, produces 
a new kind of stereo sound the authen- 
ticity of concert hall depth. 

COMPACT By utilizing the exclusive dual voice 
coil feature of the C -12HC woofer, only one bass 
enclosure and woofer are required to handle the 
entire low frequency range of both stereo chan- 
nels. Extended, undistorted bass is superbly re- 
produced by making use of the RRL enclosure 
design so successfully employed in University's 
Ultra Linear Response systems. See fig. 1. 

FIG. I 
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REALISTIC STEREO The breadth, depth and 
clarity of stereophonic sound is accomplished by 
utilizing the walls of a room, just as the sym- 
phony orchestra uses the acoustical properties of 
the concert hall. The woofer sound emanates at 
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the rear of the enclosure; one mid -range and one 
high frequency speaker for each channel project 
sound from each side of the cabinet. By thus de- 
flecting all frequencies, in proper relationship, to 
the rear and side walls of the room, multiple 
stereo sound sources are created that not only 
provide the otherwise missing dimension of depth, 
but also preserve the stereo effect virtually 
throughout the room. See Jig. 2. 

FIG. 3 

USE ANYWHERE The unique design of the 
TMS -2 provides you with two distinct advan- 
tages: place it in a corner or anywhere along a 
wall, by merely positioning the deflectors as 
shown in fig. 3, and since there are no particularly 
critical listening positions, you, your family, 
your friends -any number of listeners -can enjoy 
the TNIS-2 from most anywhere in the room. 
MONOPHONIC OR STEREOPHONIC With de- 
flectors closed. the TMS -2 is an outstanding, wide - 
range monophonic speaker system. "Presence' 
and "brilliance' controls are provided for both 
sets of mid and high frequency speakers. In addi- 
tion to being used for balancing the system to 

room acoustics and personal taste, these controls 
and the deflectors may be adjusted to produce a 
pseudo- stereo effect with monophonic program 
material as well. Whether you start your high 
fidelity system with monophonic equipment, or 
go right into stereo, the TMS -2 is the best invest- 
ment you can make... it is equally at home" 
with any kind of program material, and no further 
additions to the speaker system are ever required. 

DESIGNED RIGHT- PRICED RIGHT Flawlessly 
designed along simple, classical lines, beautifully 
proportioned to compliment the most exacting 
taste, the TMS -2 will enhance any decor. In fact, 
it looks more like a piece of fine furniture than 
a typical speaker cabinet. Breathtaking in its per- 
formance ... beyond the scope of conventional 
monophonic or stereophonic reproduction, the 
engineering concept of the TMS -2 eliminates re- 
dundant components; makes use of the latest, 
most advanced acoustic principles. RESULT: the 
ultimate in uncompromised value. In Mahogany 
-$2 58, Blonde or It'alnut -$263, User Net. 

See and hear the TMS -2 at your dealer ... NOW! 

You too, will agree with musical and audio ex- 
perts that it marks one of the most extraordinary 
advances in high fidelity and stereo history! 

UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N.Y. 

RADIO -ELECTRONICS 



STEREO 
the 

AND experts 
say... 

in HI -FI 

the best buys are 

MONAURAL 

World- famous 
EICO advantages 
guarantee your complete satisfaction: 

Advanced engineering Finest gL3lity components 
"Beginner- Tested," easy step -by -step instructiors 
LIFETIME servi:e & calibration gua-antee 
IN STOCK - Comoare, then taKe home any EICO 

equipment -right "off the shelf " -fro T1 1900 neighoor- 
hood EICO dealers. 

Stereo Preamplifier HF85 

FM Tuner HFT90 

Stereo 
Amplifier -Preamp 

HF81 

Monaural Integrated Amplifiers: 
50, 30, 20, and 12 -Watt 

(use 2 for Stereo) 

r_- 
Bookshelf 

Speaker System 
HFS1 

Monaural Preamplifiers: 
HF65, HF61 

(stack 2 for Stereo) 

Speaker System HFS2 
36" H x 1544" W x 111/2" 0 

Monaural Power Amplifiers: 
60. 50, 35, 30, 22 and 14 -Wa:t 

(use 2 for Stereo) 

Over 1 MILLION EICO instruments in ise throughout the world. 

DECEMBER, 1958 

NEW STEREOPHONIC EQUIPMENT 
HF85: Stereo Dual Preamplifer is a complete stereo 
control system in "low silhouette" design adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source -tape, discs, broadcasts. Superb vari- 
able crossover, feedback tone controls driven by feed- 
back amplifier pairs in each channel. Distortion borders 
on unmeasurable even at high output levels. Separate 
lo-level input in each channel for mag. phono, tape head, 
mike. Separate hi -level inputs for AM & FM tuners & 
FM Multiplex. One each auxiliary A & B input in each 
channel. Independent level, bass & treble controls in 
each channel may be operated together with built-in 
clutch. Switched -in loudness compensator. Function 
Selector permits hearing each stereo channel individu- 
ally, and reversing them; also use of unit for stereo or 
monophonic play. Full -wave rectifier tube power supply. 
5- 12AX7 /ECC83, 1.6X4. Works with any 2 high -quality 
power amplifiers such as EICO, HF14, HF22, HF30, HF35, 
H150, HF60. Kit $39.95. Wired $64.95. Includes cover. 
HF81: Stereo Dual Amplifier -Preamplifier selects, 
amplifies & controls any stereo source - tape, discs, 
broadcasts -& feeds it thru self-contained dual 14W am- 
plifiers to a pair of speakers. Monophonically: 28 watts 
for your speakers; complete stereo preamp. Ganged level 
controls, separate focus (balance) control, independent 
full -range bass & treble controls for each channel. 
Identical Williamson -type, push -pull EL84 power ampli- 
fiers, excellent output transformers. "Service Selector" 
switch permits one preamp -control section to drive the 
internal power amplifiers while other preamp -control 
section is left free to drive your existing external ampli- 
fier. Kit $69.95. Wired $109.95. Incl. cover. 
MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW HF65: superb new design, Inputs for tape head, 
microphone, mag -phono cartridge & hi -level sources. IM 
distortion 0.04% t«' 2V out. Attractive "low silhouette" 
design. HF65A Kit $29.95, Wired $44.95. HF65 (with power 
supply) Kit $33.95. Wired $49.95. 
1-IF61: "Rivals the most expensive preamps" - Marshall, 
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply( Kit $29.95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 

HF60: 60 -Watt Ultra Linear Power Amplifier with 
Acro TO -330 Output Xfmr.; "One of the best -performing 
amplifiers extant; an excellent buy." AUDIOCRAFT Kit 
Report. Kit $72.95. Wired $99.95. Cover E -2 $4.50. 
HF50: 50 -Watt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Output Trans- 
former. Identical in every other respect to HF60, same 
specs at 50W. Kit $57.95. Wired $87.95. Cover E -2 $4.50. 
NEW HF35: 35 -Watt Ultra -Linear Power Amplifier. 
Kit $47.95. Wired $72.95. Cover E -2 $4.50. 
HF30: 30 -Watt Power Amplifier. Kit $39.95. Wired 
$62.95. Cover E -3 $3.95. 
NEW HF22: 22 -Watt Power Amplifier. Kit $38.95. 
Wired $61.95. Cover E -2 $4.50. 
NEW HF14: 14 -Watt Power Amplifier. Kit $23.50. 
Wired $41.50. Cover E -6 $4.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 

HF52: 50 -Watt Integrated Amplifier with complete 
"front end" facilities & Chicago Standard Output Trans. 
former. "Excellent value"-Hirsch-Houck Labs. Kit $69.95. 
Wired $109.95. Cover E -1 $4.50. 
HF32: 30 -Watt Integrated Amplifier. Kit $57.95. 
Wired $89.95. Both include cover. 
HF20: 20 -Watt Integrated Amplifier. "Well -engi- 
neered" - Stocklin, RADIO TV NEWS. Kit $49.95. Wired 
$79.95. Cover E -1 $4.50. 
HF12: 12 -Watt Integrated Amplifier. "Packs a 
wallop " -POP. ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural bass 30 -200 cps via slot loaded 12 -ft. 
split conical bass horn. Middles & lower highs: front radi- 
ation from 81,4" edge -damped cone. Distortionless spike - 
shaped super -tweeter radiates omnidirectionally. Flat 
45- 20,000 cps, useful 30.40,000 cps. 16 ohms. HWD 
36 ", 151/2", 111/2". "Eminently musical; would suggest 
unusual suitability for stereo. " -Holt, HIGH FIDELITY. 
Completely factory-built: Walnut or Mahogany. $139.95; 
Blonde, $144.95. 
HFS1: Bookshelf Speaker System, complete with fac- 
tory-built cabinet. Jensen 8" woofer, matching Jensen 
compression- driver exponential horn tweeter. Smooth 
clean bass: crisp extended highs. 70-12.000 cps range. 
Capacity 25 w. 8 ohms. HWD: 11" o 23" x 9 ". Wiring 
time 15 min. Price $39.95 - 

FM TUNER 
HFT90: surpasses wired tuners up to 3X its cost. Pre - 
wired. pre -aligned, temperature -compensated "front end" - drift-free. Precision "eye -tronic" tuning. Sensitivity 
I 5 uy for 20 db quieting - 61 that of other kit tuners. y 
Response 20- 20,000 cps 1 db. K- follower & multiplex E 
outputs. "One of the best buys you can get in high 
fidelity kits." - AUDIOCRAFT KIT REPORT. Kit $39.95'. 
Wired $65.95'. Cover $3.95. 

BEFORE YOU BUY, COMPARE: 

You may examine the complete EICO line 
at any of 1900 neigborhood EICO dis 
tributors coast to coast. Compare critically 
with equipment several times the EICO 
cost - then you judge. You'll see why the 
experts recommend EICO, kit or wired, as 
your best buy. 

EICO. 33 -00 NORTHERN BLVD., L.I.C. 1, N.Y. 
Fill out coupon on other side for FREE CATALOG 
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the specs prove it . B 

your BEST BUY is n frooe'0 

for COLOR & Monochrome TV servicing 

FREE CATALOG' 
shows you HOW TO SAVE 50% 

on 50 models of top quality 

professional test equipment. 

AWL COUPON NOW! 

NEW! DYNAMIC! 

CONDUCTANCE 

... al. TUBE & TRANSISTOR 

TESTER = 666 
KIT WIRED 
:6995 $109`5 

`tttttttttlt 
L I 

_ _ 

COMPLETE with steel cover and handle. 
SPEED, case, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any '1 of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series -string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1% shunts & 5% pot). 
IO SIX- position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi -section tubes in 
merit tests. Direct.rcading of inter -element leakage 
in ohms. New gear- driven rollchart. Checks n.p.n & 
p.n -p transistors: separate meter readings of col- 
lector leakage t & Beta using internal dc 
power supply. Deep -etched satin aluminum panel; 
rugged grey wrinkle steel cabi net. CRA Adopter 84.50 
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NEW! 
TV -FM SWEEP 

; GENERATOR & 

MARKER ,=368 

ti lr 
KIT WIRED 

1/0 11110-: 
:' :6995 :11995 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately -biased inereductor for 
excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts ose. for max. 
output on each band with min. amp!. variations. 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate parallax. Swept Ose. Range 3.216 mc in 
S fund. bands. Variable Marker Range 2.75 mc in 
3 fund. bandit 60-225 mc on harmonic band. 4.5 
me Xtal Marker Osc., :tat supplied. Ext. Marker 
provision. Sweep Width 0.3 mc lowest max. devia. 
Linn to 0.30 nue highest max. dev. 2 -way blanking. 
Narrow range phasing. Attenuators: Marker Size, 
RF Fine, RF Coarse (4.step decade). Cables: out- 
put, 'scope boric., 'scope vertical. Deep- etched 
satin aluminum panel; rugged grey wrinkle steel 
cabinet. 

NEW! RF - 
SIGNAL GENERATOR 1g 
#324 ç 
KIT - 

$269: $3995 S V Q q, 

150 ke to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing & 
trouble -shooting of TV, FM, AM sets; marker 
gen.; 900 cps audio testing; lab. work. 6 fund. 
ranges: 150 -400 ke, 400.1200 ke, 1.2 -3.5 me, 
3.5.11 me, 11 -37 mc, 37 -145 me; 1 harmonic 
band 111 -435 me. Freq. accurate to ±1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment frogs. Etched tuning dial, plexi 
glass windows, edge -lit hairlines. Colpitts RF osc. 
directly plate -modulated by K- follower for 
improved mod. Variable depth of int. mod. 0.50% 
by 400 cps Colpitts ow. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret. 
mounted coils slug -tuned for max. accuracy. Fine 

Si: Coarse (3 -step) RF attenuators. RF output 
100,000 us.; AF sine wave output to 10 v. 50 -ohm 
output Z. 5 -way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
I2AU7, 12ÁV7, selenium rectifier; xmfroperated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 

COLOR 
and Monochrome 

DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 

#460 
. KIT WIRED 

$7995 
s129so 

Features DC Amplifiers! 

Flat from DC -4.5 Inc, usable to 10 mc. VERT. 
AMPL.: setts. 25 rms my /in: input Z 3 megs; 
direct -coupled & push -pall thraout; K- follower 
coupling bet. stages; 4 -step freq- compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext. cap. for range to 1 cps); pre- 
set TV V & H positions; auto. sync. amp!. & Lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs: edge -lit engraved Lucite screen; dimmer; 
filter; bevel fits std photo equipt. High intensity 
trace CRT. 0.06 uses rise time. Push -pull hor. 
amp!., flat to 400 kc, stns. 0.6 rms my /in. Built -in 
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs. 
Astig. control. Retrace blanking. Phasing control. 
5- PUSH -pun Osclllescops =425: kit $44.95, wine $79.95. 
1- PUSH -PULL Oscilloscope =470: Nit $79.95, Wired $129.50. 

NEW! PEAK -to -PEAK 

VTVM =232 & UNI - 

PROBE (pat. pend.) 
KIT WIRED 
s299s 54995 

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

Uni Probo - exclusive with 
FICO - only 1 probe performs 
oll functions! 

Latest circuitry, high sensitivity & precision, wide 
ranges & rcrsatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 91" meter, can't 
burn -out circuit. 7 non -skip ranges on every 
function. 4 functions: +DC Volts, -DC Volts, AC 
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme 
wide -range accuracy. Zero center. One zero-adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak volt- 
age of complex & sine waves: 0.9, 14, 42, 140, 420. 
1400, 4200. DC /RMS sine volts: 0.13, 5, 15, 50, 
150. 500, 1500 (up to 30,000 v. with HVP probe 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. I2AU7, 6ÁL5, selenium rectifier; xfmr- 
operated. Deep -etched satin aluminum panel, 
rugged grey wrinkle steel cabinet. 

TURN PAGE 
/ 

% O Send for 
FOR MORE FREE CATALOG 
EICO VALUES nnw 

33-00 Northern Blvd., Loua Island City 1, N.Y. 

New! 
Series /Parallel 

RC COMBINATION 
BOX :1140 
KIT $13.95 

WIRED $19.95 

TUBE TESTER 
.#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 

string type 
tubes 

illuminated 
roll -chart 

Piz Tube Test Adapter $4.50 

6V & 12V BATTERY 
ELIMINATOR 

& CHARGER =1050 
KIT $29.95 

WIRED $38.95 
Extra-filtered for 

transistor equipt. 
=1060 KIT $38.95 

WIRED $47.95 

New! 
Miniaturized 

MULTISIGNAL 
TRACER :145A 

KIT $19.95 
WIRED $28.95 

20,000 Ohms /Volt 
V0M #586 
KIT 24.95 

Wired $29.95 e 1000 Ohms /Volt 
V -O M 

#536 
KIT $12.90 

Wired $14.90 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor 

s 
KIT 

$19.95 
* *I I1 Wired 

$29.95 

R -C BRIDGE & R -CL COMPARATOR 
St950B 

VTVM PROBES KIT Wired 
Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe -1 $6.95 
High Voltage Probe -2 $4.95 

SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

_ICO. 33 -00 Northern Blvd. 
Long Island City 1. N. Y. C -12 

Show me HOW TO SAVE 50% on Test rnstru- 
mr-nts ( ) Hi -Fi Ham Gear. Send me FREE 
Catalog and name of neighborhood dealer. 

Noma 

Address 

City Zone State 
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Radio -Electronics 
Hugo Gernsback, Editor 

TELEDUCATION PROGRESS 
... An _Astonishing Growth in a Short Time 

WIIEN we first started our mass -teleducation 
drive in 1945, educators were aghast at our 
idea of Teleview Teaching. We had stated: 
"Outstanding educators [can] now lecture via 

. If Ittirw from central teletoriums.... Thus one teacher 
can lecture and instruct hundreds of classes.... Super- 
visors keep order in classrooms, collect notes, supervise 
tests. . . ." This, in 1945, was arrant heresy to most 
orthodox pedagogues and we were roundly denounced 
for our vapid "dreams." Even as late as 1951 and 
1955 -56,* most educators still could not see MASS 
teaching via television. However, several far- seeing men 
in a few isolated locations in this country started a 
number of modest teleducation projects, all of which 
succeeded rapidly. 

What probably convinced most die -hard educators 
that teleducation was "the most significant thing going 
un in America today," in the words of authoritative Dr. 
Alexander Stoddard,t was the pioneer development in- 
augurated in September, 1956, in Hagerstown, Md. 
Here, at the time, 6,000 children in 6 elementary and 2 
high schools were being educated via a local TV closed - 
circuit network. 

Last year, in our editorial "The U.S.A. at Bay, " ** we 
alerted every member of Congress and all key educators 
throughout the country to our national danger of con- 
tinuously falling behind Russian mass science education. 
We once more emphasized that MASS NATION -WIDE 
TELEDUCATION was the answer. 

Let us publicly voice our sincere appreciation here 
for the hundreds of enthusiastic and constructive let- 
ters we received at that time from US Senators and 
Congressmen as well as prominent educators from every 
part of the country. 

Whatever small part we played in the present phe- 
nomenal teleducation development now mushrooming 
all over the country, we feel more than well repaid, 
although the achievement is still far from the goal we 
visualized in 1945 -but more of this anon. 

As this is written in early October, these are the 
present teleducation statistics: 

Closed Circuit: Between 60,000 and 75,000 students of all 
ages obtain part of their educat by closed -circuit TV in 
al t 500 individual schools of all types. Fors students, 
it may he 1 hour or less a week; for others, as much as 1 or 
2 hour, a day. 

These figures are based on the annual survey by the J t 
Council on Educational Television (July. 1958). It found 
that at least 13:3 closed- circuit systems are used by 119 
institutions, Some of these are public -school systems. Tel - 
educational Closed- Circuit Instruction -let us call it TECCi 
for short -is also used by The Armed Forces. It is not 
included in the JCET total. 

*Tame, December, 1945; Ncrespeck, December, 1950; RADIO- ELECTRONICS, 
September, 1951. Also "Tee- Teleducation," Forecast, December, 1954; 
RADIO -ELECTRONICS, February, 1955, and May, 1956. (Tame. Newapeek 
and Forecast were the editor's Christmas brochures.) 

tFor 10 years chairman of the Educational Policies Commission of the 
National Education Association. 

"RADIO-ELECTRONICS, December, 1957. 

DECEMBER, 1958 

Open Circuit: Between 8,000 and 10,000 schools now snake 
use of on- the -air 7'V instruct' . Some 10,000,000 students 
in all grades and educational institutions -1 in every 4 
enrolled students in the US -view TV at some time in school. 
Perhaps half of these view academic or technical subjects 
regularly. The latter figures are our estimates, confirmed 
as "reasonable" by the US office of Education. 

There are 37 TV stations owned by educational institu- 
tions and at least 75% of the more than 500 commercial TV 
stab s that now have sauied educational programs, many 
aimed at schools and colleges. NBC recently began the first 
nation-wide college- credit telecasts with an ambitious physics 
course. In addition, an estimated 500 New York City and 
vicinity schools. with 2,000,000 pupils, are already partici- 
pating in teleducation. 

An astonishing and impressive beginning in a mini- 
mum of time which deserves country -wide acclaim. 

Nevertheless, it seems certain to us that in the fore- 
seeable future all TV teaching will be via teleducational 
closed -circuit instruction. There are far too many ad- 
vantages for TECCI against present -day open circuit 
systems to enumerate all of them here. True, open cir- 
cuit is the logical stopgap in the interim, because it 
takes much longer to install a nation -wide comprehen- 
sive closed- circuit network, such as we have foreseen 
over a decade ago. Yet we know that it must prevail in 
the end. Our broadcast stations simply cannot carry an 
all- day -long teleducation load, 5 days a week. 

We have also continuously advocated in these articles 
that the present makeshift of using a number of TV 
sets scattered through the classroom is archaic and 
cumbersome. We require up -to -date, large wall pro- 
jection TV, just as dozens of theatres and hotels all over 
the country are now using for sports events and business 
meetings via closed- circuit networks. 

We cannot comprehend the short -sighted handful of our 
TV projection manufacturers lo have not seen fit to mass- 
produce classroom TV production equipment that schools 
could bur at it reasonable price. .4 large market is certainly 
wailing now. And once more we should emphatically repeat 
our past ad ition that teleducation must be in color to 
be successful -you cannot hope to teach, particularly such 
technical subjects as chemistry, electricity, electronics, 
engineering. etc., in black and white. Color is essential here 
-u NI U S'l'. 

We also pointed out many times in the past that we 
have sufficient good teachers right now to instruct the 
millions via teleducation in the US. All we require is 
a nation -wide technically integrated closed -circuit net- 
work accessible at all times to the greatest teaching 
talent in our country. 

We are now living in THE most crucial period, when 
mass education is going through its greatest revolution 
in history. We in electronics have the consecrated duty 
to guide this new and vital educational development 
into its rightful path to success, always keeping in 
mind technical flexibility for future. improvements that 
are bound to come. -H.G. 
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TEST INSTRUMENTS 

experimenters economy TUBE 

CHECKER 

COMMERCIAL tube checkers have 
been getting bigger, better and 
more expensive. The experi- 
menter who checks only a few 

tubes a month yet wants to know all 
he can about them is justifiably hesitant 
about investing over $100 in an instru- 
ment he uses so rarely. 

To test for emission, transconduct- 
ance, shorts and opens, noise, amplifica- 
tion, microphonics, gas, power output, 
rectification and maybe even interelec- 
trode capacitances would certainly re- 
quire a high -priced tube checker. On the 
other hand, to set up on the bench, each 
time, a complete experimental layout to 
test one tube would be a nuisance. 

With minimum investment and maxi- 
mum flexibility, the instrument de- 
scribed here circumvents both alterna- 
tives. It is not a complete tube checker, 
but neither is it a group of disconnected 
parts which have to be set up each 
time. Rather we should call it a basic 
tube -checking assembly, which can be 
swiftly adapted to just about any test 
you can think of. 

Fig. 1 is the complete circuit dia- 
gram. The parts, purchased new, cost 
about $20 but, with some scratching and 
rummaging in the junkbox, you can 
probably reduce that by quite a bit. 

Essentially, the unit consists of fila- 
ment transformer T and its 20 -point 
selector switch S4. To boost plate power 
for higher voltages, transformer T1 is 
included. If you end up with unusually 
low voltages, reverse the connections to 
one transformer primary. From the two 
transformers, two switches S3 and 55, 
single -pole 10- position switches tap off 
for appropriate plate and screen sup- 
ply voltages. These are rectified by 
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selenium rectifiers RECT 1 and RECT 2 
and filtered by capacitors Cl and C2. 
Switch S2 adjusts for line voltage, but 
is optional. With the amount of control 
you have here, you might just as well 
hook up the transformer for 115 volts. 
There is the usual line switch, and a 
meter switch. The meter switch gives 
the choice of inserting a meter in either 
an ac or a do plate supply. You will see 
the reason for this presently. 

Connections to the tube- socket pins 
are made by inserting the phone tip on 
one end of a short length of flexible lead 
into the appropriate numbered jack. 
The other end of the lead is inserted in 
the desired circuit jack. There are six 
ground jacks, three plate jacks, two 
filament jacks (for center -tapped fila- 
ments) a grid and a screen jack. A 
pilot -lamp socket is connected to the 
filament -voltage switch and provides 
for testing pilot lamps. Two sets of 
binding posts are inserted in the plate 
circuit and connected with test links. 
In the grid circuit there is another test 
link on binding posts. The reason for 
these links is discussed later. A resistor 
and NE -16 neon lamp, also terminated 
in a phone tip jack, is the last item. The 
entire assembly is enclosed in a box 
measuring 2% x 51/2 x 13 inches. 

The voltages tapped off for the plate 
and screen supply are somewhat op- 
tional. I picked those which seemed most 
useful but, if you have other ideas, you 
can apply them here. 

What will you need besides the 
checker to test tubes? That depends on 
the tests you want to make. Most tests 
require only a multimeter and a few 
resistors. For some you will need an 
ac milliammeter. For one a headphone 

Test for shorts and 
opens, emission, ampli- 
fication, power output, 
noise and microphonics, 
transconductance and 
other important tube 
characteristics with an 
instrument you can 
build for about $20 

By TOM JASKI 

is needed. But the nice part of the deal 
is that you are not tying up expensive 
instruments permanently. For all tests 
you will need a tube manual and some 
knowledge of how to test tubes. As we 
describe the various setups, you will 
soon learn what you need to know. 

Heater continuity 
Let's check foi heater continuity of 

a 12AU7 for an example. First find the 
tube base in the manual. The heater 
pins are 4, 5 and 9 (center tap). Insert 
the tube in the nine -pin socket. Turn on 
the checker, and insert one lead in tip 
jack 4 with its other end in one of the 
grounded tip jacks. Now insert one end 
of the second lead in tip jack 5 and the 
other end in the one labeled SHORT. 
If the heater is good, both sides of the 
neon lamp will light. 

To check for an intermittent heater 
or filament, take the pin out of the 
SHORT jack, set the filament switch for 
the proper voltage (12 in this case) 
and insert the same pin in the FIL jack. 
Then you can watch the filament light 
up, and keep it on as long as you choose. 

Heater current 
For this you will need an ac am- 

meter, preferably one that reads up to 
1 ampere, or a shunted milliammeter 
which reads 1 ampere full scale. Insert 
one lead end into tip jack 4 (for the 
12AU7) and the other end into one of 
the GROUND jacks. Set the filament 
switch to the proper voltage (12) and 
insert one of the meter's test prods into 
jack 5 and one into the FIL jack, and 
you'll read heater current at once. 

Shorts and opens 
Short and open tests are best made 
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with the tube warm and the heater on, 
because some shorts do not show up 
until the tube has warmed up. So, set 
up the filament voltage and connect the 
heater pins to GROUND and FIL jacks 
with two leads. Now insert a third lead 
into the SHORT jack, and test unoc- 
cupied tip jacks 1 to 9. If you encounter 
a short, the neon lamp will light up on 
both sides. When an element is normal, 
only one side of the neon lamp lights. 
If an element is open, the neon lamp 
will not glow at all. The setup for short 
testing is shown in Fig. 2 -a. A test 
is being made for a cathode -to- screen 
grid short. For other shorts tests, you 

AC ON 

SWITCH 

117 V 
AC 

f-0 

SI 

t 

117 V 

TI 

1250 V CT 

can start with all elements grounded 
except the heater. Then, remove the 
grounding jumpers in turn and plug 
into the SHORT jack. This detects shorts 
between the element being tested and 
all others. 

Whenever the cathode tests shorted, 
you should determine the exact amount 

RI- -4,700 ohms, y watt 
R2 -3,300 ohms, 1/= watt 
R3-470 ohms, V2 watt 
Cu, 2 -40 0, 250 volts, electrolytic 
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Fig. 1 - Circuit 
of the eco y 
tube checker. 

Inside the chassis. 
The author used 
two types of rec- 
tifiers which he 
happened to have. 
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52- single -pole 3- position rotary, nonshorting 
S3, 5- single -pole 10- position rotary, nonshorting 
54- single -pole 20- position rotary, nonshorting 
S6 -spdt slide 
TI -power transformer: primary, 117 volts; secondary, 

250 volts et, 25 ma; 6.3 volts, 1 ampere (Sfancor 
PS -8416 or equivalent) 

T2 -tube- checker transformer: primary, 125/115/105 
volts; secondary, 1.1/1.4/1.5/2.0 /2.5 /3.0/3.3/5.0/ 
6.3/7.0/7 .5/12/25/30/35/50 /70/85/110/117 volts 
(Stancor P- 1834 -3 or equivalent) 

Chassis, 2% s 51/s x 13 inches 
Socket, octal 
Socket, novel 
Socket, 7 -pin miniature 
Socket, !octal 
NE -16 neon lamp and mounting assembly 
Pilot -lamp socket 
Binding posts (6) 
Tip jacks (24) 
Phone -tip plugs (19) 
Grid or plate cap 
Knobs 
Miscellaneous hardware 
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AC 
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AC VOLTS NE-16 
R2 SHORT 

X 

a 
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LOAD X 

PLATE 

HTR 

e 
DC MA 

O + 
GROUND o FIL 

x 

AC -o 
S6 

DC METER LOAD 

CH 

GRID 

AC MA 

C 

BIAS 
+PBATT 

1.I V 

TFROM GRID 

_ GROUND 

HTR 

GROUND 0 0 FIL 

.L X 

AC 

-056 
DC METE TEST 
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D 

TEST 
LINK LOAD 

f 

GROUND 

GROUND 

RA 

GROUND 

PLATE 

X 

HTR o 
FIL SELF BIAS RES OR 

+ BIAS ON CATHODE 

GROUND 

of cathode heater leakage. To do this 
disconnect the SHORT testing lead, select 
a do plate voltage of about 100 (70 is 
enough in most cases) and connect a 
microammeter to the meter terminals 
(test link open). Make sure the meter 
switch is on dc. Now connect the cathode 
to the PLATE jack. You will read some 
leakage current. For most tubes, this 
should not exceed 20 µa for 100 volts. 
In other words, with 70 volts you should 
not read over 15 µa. If you read more 
than 50 pa, definitely reject the tube. 

A milliammeter with a 1 -ma full - 
scale range can be used. On its scale 
20 microamps will be only two scale 
divisions, but you will certainly be able 
to tell whether the tube should be re- 
jected. 

Testing rectifiers and diodes 
Setups for testing rectifiers are 
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GRID 
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®, TIP JACKS 

O= BINDING POSTS 

Fig. 2- Circuits used in testing tubes: a -short 
and open test; h --IìI. .nt rectifier test; e- 

GROUND cathode rectifier cheek; d- emission; e -am- 
plifieation; f - potier output; g - 'se and 

rophonics; le - transe luet:utlec; i - gas; j- intereleetrode capacitance. 

shown in Figs. 2 -b and 2 -c. Here the 
meter switch is set for ac, but you use 
a do meter. In series with the tube is 
inserted a resistor capacitor combina- 
tion. The capacitor should be at least 
0.5 µf. The meter is connected across 
the METER binding posts with the link 
open for filament type rectifiers. For 
cathode type rectifiers (Fig. 2 -c) the 
meter is connected between the tube's 
cathode and ground. The resistor will 
have to be a heavy -duty one, its value 
depending on the tube you are testing. 
For a 5Y3 -GT which should deliver 
125 ma per plate at 60 volts dc, the 
resistor can be a 400 -ohm 10 -watt unit. 
If you want to know the voltage, con- 
nect a voltmeter in parallel with the 
resistor. 

For smaller diodes the voltages will 
have to be lower and the resistance 
higher. You can test selenium, ger- 

manium and silicon rectifiers and di- 
odes with the setup in Fig. 2 -c. If you 
have diodes with pigtails, you can insert 
these in the miniature or subminiature 
tube sockets. 

Forward and backward diode current 
can also be measured. Simply switch the 
METER SWITCH to DC and for reverse 
current reverse the connections of the 
diode in the tube socket by swapping 
leads. 

Emission checks 
Similar to rectifier tests is the emis- 

sion test. The setup is shown in Fig. 
2 -d. The METER SWITCH will be on AC, 

but again use a dc milliammeter. The 
plate and screen (if any) should be 
tested, but the emission contribution 
from grid or suppressor is so small you 
may as well ignore them, unless you 
have a very large tube. Most tubes are 
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tested with about 20 volts ac applied 
to the plate, except high -gain tubes 
such as the 6AC7, 6AG5, etc. These get 
only 10 volts. Output tubes are gener- 
ally tested with about 50 volts ac and 
rectifiers such as the 5Y3 -GT and 5Z31 

with 75 volts. 
A simple way to determine whether 

there is sufficient emission is to com- 
pare the tube you are testing with a 
tube you know is good. I have one good 
specimen of a number of tubes which I 
test periodically on hand, marked with 
all its values on a sticker, to use as 
references for tests. 

However you can figure approxi- 
mately. With the grid (and suppressor, 
if any) grounded you should read about 
one -third of the rated plate current 
with 20 volts on the plate. With the 
grid tied to the plate, you should read 
close to the peak rated cathode cur- 
rent. In other words, for the 12AU7 
you should read 3 ma and 60 ma, re- 
spectively. The method you use depends 
on what meter you have available. But 
remember, a tube with a grid -to -plate 
short in the method in which the plate 
and grid are tied together will show 
normal emission, as will a tube with a 
cathode -to -grid short in the other 
method. So don't forget to check for 
shorts. 

If you often check the same or simi- 
lar type tubes, you can easily make 
yourself a chart showing emission 
values which are acceptable, doubtful 
and bad. 

Amplification test 
This test, shown in Fig. 2 -e, is often 

called a transconductance test. It is 
really not so. What is measured is the 
ac amplification of the tube. It simply 
tests the amplification of a tube at 
rated voltages and zero bias. However 
it is a useful test, because R can be 
changed to any contemplated value and 
the performance of the tube determined. 
Also you could use a resistor for self - 
bias and determine performance in a 
duplication of anticipated design values. 

Checking power output 
This test is one that strains even the 

multiple connections available in this 
box. Fortunately it is not made fre- 
quently. Resistor RI. (see Fig. 2 -f) is 
the normal load resistance for the tube, 
the capacitor (C) should be at least 
0.5 µf and the choke (CH) must have 
about four times the impedance of the 
load resistor. Reading the alternating 
current, you can then calculate the 
power output from the formula W 
I-R. If you have a power output meter, 
the load resistor is sometimes built in. 
Multimeters which have a power out- 
put scale do not, as a rule, have a load 
resistor built in; they are designed to 
match a 500 -ohm load. In effect, they 
measure an ac voltage. The voltage ap- 
plied to the grid is 1.1 volts and the 
bias battery should have the same volt- 
age. If you do not need a screen voltage, 
you can use the PLATE VOLTAGE selector 
with the METER SWITCH on AC, and a 
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Fig. 3- Suggested panel layout for convenient operation. 

bias battery connected to the LOAD ter- 
minals to get a higher test voltage for 
the grid. To do this, use the SCREEN jack 
and rectifier for the plate voltage. 

If you don't have an ac milliam- 
meter but do have an ac voltmeter 
(preferably a vtvm), you can read 
alternating current by using a precision 
shunt resistor of 1, 10 or 100 ohms, de- 
pending on the current to be read and 
the scales on your meter. 

Noise and microphonics 
This test is shown in Fig. 2 -g and is 

self -explanatory. The object is to apply 
approximately normal voltages to the 
tube and to listen for noise. To test for 
microphonics, tap the tube lightly while 
listening. If it rings and the ringing 
persists, even a little, after a tap, you 
have a microphonic tube. 

Measuring transconductance 
This is probably the most used test, 

after emission and shorts. It (see Fig. 
2 -h) requires an ac milliammeter (or 
as before, an ac voltmeter across a 
precision resistor. The meter must he 
isolated from the dc so it does not 
deflect on direct current as some multi - 
meters do. This is done by placing a 
large paper capacitor in series with the 
meter. Its impedance will be negligible 
for the small meter current, if you use 
at least 2 pf.). The bias voltage is that 
specified by the manufacturer. 

With a 1 -volt input (plus the bias) 
a 1 -ma ac meter would read 1 /1,000 of 
the transconductance in micromhos. In 
other words, full -scale reading on a 
1 -ma meter would indicate 1,000 mi- 
cromhos. With the 1.1 volts available 
from the transformer, you make a cor- 
rection, the transconductance is 909 
times the reading on a 1 -ma meter 
scale, in micromhos. For rough work 
the 1,000 times is close enough. 

If you have an ac voltmeter which 
has a 1 -volt scale, and you use a 100 - 
ohm shunt, the value you read must 
by multiplied by 9,090, because your 
meter in effect reads 10 ma full scale. 

In most tests, when you are checking 
one section of a dual tube, it will be 
best to ground all elements of the un- 

used section. But if you cannot ground 
them all, do not ground any of them. 

A check for a gassy tube (Fig. 2 -i) 
is made with the specified plate voltage 
and the grid at the cutoff bias listed by 
the manufacturer. You can use self -bias, 
but it is better to use an external bias in 
the grid circuit (use the binding posts 
marked GRID). 

If the meter in the grid circuit shows 
any current at the specified bias volt- 
age, try a slightly higher voltage, be- 
cause tubes are not all exactly as speci- 
fied. However, if you fail to get the 
tube cut off at 20! over cutoff bias, it 
is certain to be gassy. Even between the 
specified value and the 20;', higher 
point there is some doubt. The meter 
will have to be a microammeter, with a 
50 -pa or lower scale. Many late -model 
multimeters measure these low currents. 

Other tests 
You will seldom measure inter 

capacitances. It requires a sensi- 
tive capacitance bridge. However, the 
setup is shown in Fig. 2 -j. 

The experimenter who has read this 
far can now easily see how still more 
tests can be made. For example, you can 
make a coil with two windings and at- 
tach leads with phone tips to both coils, 
and use them to test a tube's ability to 
oscillate. Some tubes which check out 
fine refuse to oscillate well. This some- 
times happens in pentagrid converters. 

You can use the box as a base for 
external connections, with supply volt- 
ages obtained from the box. Thus, you 
can connect outside oscillators to the 
grids for tests such as phase - reversal 
mixer transconductance. Few experi- 
menters will get into this and, for those 
who must, data are available in refer- 
ences such as the RCA Radiotron De- 
signers Handbook. 

As it stands, I find this checker to be 
a most useful tool, for it does not limit 
me to any one type of test and it is 
easily set up in seconds for any test I 
would want to make. Once you have 
used it a few times, I think you'll agree 
it is the "most" tube checker you can 
get for the least money, unless you 
spend all day checking tubes. END 
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Pulse Sync for your 

SCP1E 
Add a Schmitt trigger and stop scope -trace 
wandering when you switch from point to 
point in a circuit 

By DANIEL MEYER 

HOW many times have you seen 
an oscilloscope trace go wild 
when you moved the scope's 

R4 probe from one point to another 
in a circuit? Almost always, is probably 
the answer unless you own a relatively 
expensive oscilloscope. 

RS This difficulty can be traced to the 
sweep and sync circuits used in most 
scopes in the under -$200 class. The 

R6 sweep circuit in most of these is a 
simple cathode -coupled multivibrator. 
This multivibrator is very similar to 

111 R5 the one used as a horizontal oscillator 
in TV sets. The main difference is that 

2 
the frequency of the scope's multi- 
vibrator can be varied over a wide 
range by changing the R -C time con - 

R 7 stant between the two tubes. 
Sync signals, consisting of a portion 

of the signal being viewed, are applied 
to the grid of the first tube section. 
These signals are tapped off the 
scope's vertical amplifier and fed to a 
sync amplitude control which controls 
the amount of sync signal reaching the 
sweep multivibrator. This is all well 
and good, but a multivibrator is criti- 

R4 cal when it comes to both the voltage 
and waveshape of the sync signal. 

R5 Sync signals reaching it must have the 
following characteristics to give reli- 

R2 
able triggering (see Fig. 1) : 

Rise time 0.1 microsecond 
R 3 Decay time 1.0 microsecond 

Shape Peaked 
Amplitude Constant 

0 If the pulse has a slow rise time, 
like a simple sine wave, the multi- 
vibrator needs considerably more sync 
voltage to lock in at the same fre- 
quency as the signal being viewed 
than it would if rise time were fast. 
The variation in signal level and wave- 
form being applied to the sweep circuit 
is what causes the scope to lose sync 
when the probe is moved from one point 
to another in a circuit. For example, 
if the scope is adjusted to check hum 

C 

Nlp 

pact assemhL malo the modification eats, to install. 

Another view of the pulser installed in the scope. 

RFC 
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Fig. 1- Characteristics of 
signal. 

a good sync 

Fig. 2-The pulse developed by a 
Schmitt trigger circuit. 

at 60 cycles and the probe is moved to 
a vertical oscillator circuit, the scope 
will probably lose sync because of the 
difference in waveforms, even if volt- 
age levels are approximately the same. 

Try a Schmitt trigger 
We can supply the sweep multi - 

vibrator with an almost ideal synchro- 
nizing pulse with a simple one -tube 
circuit known as a Schmitt trigger. A 

RI, 2- 100,000 ohms 
R3 -47,000 ohms 
R4 -pot, 50,000 ohms, 2 watts 
R5 -3,900 ohms, 5% 
R6 -6,800 ohms 
R7- 10,000 ohms 
R8- 18,000 ohms 
R9 -pot, 100,000 ohms, 2 watts 
R10-470,000 ohms 
All resistors 1 -watt 10% unless noted 
CI -0.25 pf, 400 volts 
C2 -15 ppf, disc ceramic 
C3 -100 ppf, disc ceramic 
D- I N 56 -A 
RFC -I mh 
V I -6U8 -A 
Vector socket, 9 -pin 
Miscellaneous hardware 

*These ports are in your scope. However, their val- 
ues may differ. Il so, replace them with the values 
shown. 

VERT 
OUTPUT 

i 

CRT PLA_LE 

R} 

CRT PLATE 

Fig. 4 -This is the circuit you add to 
your scope to pulse -sync the instrument. 
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typical pulse produced by this type 
circuit is shown in Fig. 2. Fig. 3 is a 
basic Schmitt trigger circuit and helps 
explain the action of the circuit. A 
Schmitt trigger consists of two ampli- 
fiers having direct plate -to -grid and 
cathode -to- cathode coupling. The circuit 
has two stable states -V1 conducting, 
V2 cut off; V2 conducting V1 cut off. 
The changeover from one state to the 
other is very rapid, producing fast 
rise and decay times from each side of 
the circuit. Either one can be used for 
triggering. The do voltage applied to 
V1's grid determines which state the 
circuit is in. If the grid voltage is 
above a certain value, V1 conducts and 
V2 does not. If VI's grid voltage is 
below this value, V2 conducts and V1 
does not. Each time Vl crosses this 
threshold, the circuit changes state. In 
practice, the voltage is higher when 
moving the grid in a positive direction 
and lower when moving it in a negative 
direction. The two voltage levels are 
called the upper and lower hysteresis 
limits of the circuit. 

To trigger the circuit, Vl's grid 
voltage must cross the particular 
hysteresis limit which will change the 
state of the circuit. If V1 is already 
conducting, driving the grid voltage 
more positive through its upper 
hysteresis limit has no effect, but 
driving the grid voltage more negative 
through its lower hysteresis limit cuts 
off V1 and starts V2. V1 is normally 
off in this circuit, and the symmetry. 
control is adjusted to turn it on at the 
proper time after the circuit is triggered 
by a positive -going signal. The sym- 
metry control is adjusted to place V1 
halfway between its upper and lower 
hysteresis limits. This is the most 
sensitive possible setting for the 
trigger circuit. 

Now, let's go to Fig. 4, which shows 
the circuit that gets added to your 
scope. When a signal of sufficient ampli- 
tude reaches Vl -a's grid, the circuit 
switches states and produces a fast - 
rising pulse at V1 -b's plate. This pulse 
is differentiated by C3 and R9. The 
waveform now closely resembles the 
pulse shown in Fig. 1. When the grid 
voltage falls, the circuit again switches 
states and the diode shunting the choke 
in V1 -b's plate circuit conducts, clip- 
ping the negative -going pulse. 

This signal is fed to the input grid 
of the multivibrator. The sync ampli- 

TEST INSTRUMENTS 

Fig. 3 -Basic Schmitt trigger uses two 
triodes with direct plate -to -grid and cath- 

ode-to- cathode coupling. 
tude control R9 is also connected to 
this grid. It controls the size of the 
pulse by changing the time constant 
of the differentiating circuit of which 
it is a part. If this is not done, the 
impulse will be strong enough to hold 
one cycle of the waveform being viewed 
over most of the fine -frequency range. 

R9 and RIO are original scope com- 
ponents, but if these parts in your 
scope do not have the values shown in 
the schematic (Fig. 4) they must be 
replaced with the specified values. 

Adding the pulser 
The original pulser was built on a 

Vector socket. This makes it easy to 
find room for the parts, and the unit 
can be completed before it is installed 
in the scope. The pulser should be 
mounted as close to the sweep multi - 
vibrator as possible. The output pulse 
will be steeper if it is not loaded by 
any unnecessary wiring capacitance. 
The lead to the sync amplitude control 
should be as short and direct as possible 
for the same reason. B -plus for the 
pulser can be obtained from a 120 -volt 
line if your scope happens to have 
one. If not, a dropping resistor and 
bypass filter capacitor must he used 
to reduce the voltage applied to the 
tube. The pulser draws 13 ma so the 
required resistor can be found with the 
following formula. 

_X -110 
R .013 

where X equals the available voltage. 
Nota that the circuit, with. the values 

shown, will not work at voltages nmuch. 

over 130. However, it will work with 
reduced pulse output -down to 70 or 
80 volts. So use a laeger rather than 
a smaller resistor if the value cal- 
culated is not a standard size. 

To adjust the symmetry control, 
connect the B -plus voltage but leave 

SWEEP 
MULTIVIS 

SYNC 
-I J 

AMPL I-I 
c RIO L _1 

R 9I 470K 
IW 

zOK 

1 

I 

1 I I 
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the input and output temporarily free. 
p Then connect the input to an audio 

oscillator set at about 15,000 cycles. 
Connect the pulser's output to the 
scope's vertical input. Turn the sym- 
metry control until an output is ob- 
served on the scope. Adjust for equal 
spacing between the positive pulses 
and the clipped negative pulses. (See 
Fig. 5.) 

Make this adjustment with the least A. 
AUl , Assam's= 

111111111111 I I 
'RUMEN/ 

ADJUST R4 FOR EQUAL SPACING BETWEEN PULSES 

Fig. 5 -n hen y-ou get this pattern on 
your scope screen, the symmetry control 

is adjusted properly. 
possible signal that will cause the 
circuit to switch. If an audio oscillator 
is not available, this adjustment can 
be made with a 100 -ohm potentiometer 
across the heater line with its tap 
connected to the pulser's input. Adjust 
as before for triggering with the least 
possible signal. Now lock the setting 
with a drop of paint or glue on the 
shaft of the symmetry control potenti- 
ometer. No further adjustment is 
needed unless the trigger tube is 
changed. 

It takes about 5 volts to make this 
circuit switch states. This is equivalent 
to a trace about % inch high, and 
the scope will not synchronize on a 
signal smaller than this. If desired, 
bypass the pulser with a spst switch so' 
you can observe signals too small to 
trigger the pulse circuit. A sync ampli- 
fier can be used ahead of the trigger- 
generator if pulsed sync is desired 
at extremely low levels. Such small 
signals are generally of no value in 
service work, so this feature was not 
incorporated in my unit. 

Operating the scope with the pulser- 
installed is almost the same as using 
standard sync. Turn the sync ampli 
tude control all the way down. With a 
signal applied to the scope's vertical 
input, adjust the fine -frequency con- 
trol until the signal is reasonably close 
to the point where it should lock in.= 
Now slowly advance the sync ampli- 
tude control until the picture jumps= 
into sync. Advancing the control beyond 
this point will cause the number of 
cycles of the signal on the screen to 
decrease until only one is left as the 
control approaches full output. 

Using the scope should be much 
easier with pulse sync installed. The 
stable trace produced should make= 
service work less troublesome and much É 
more pleasant. END 3 
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Flyback and 
Yoke Tester 

By W. G. ESLICK 

AT one time or another every service technician has wanted to know if the 
flyback or yoke was actually bad before 
removing the old unit. I have repaired 
many sets for other shops and dealers 
whose verdict was "a bad transformer" 
which turned out to be damper circuit 
troubles or "a bad yoke" which turned 
out to be a shorted capacitor in the 
yoke. To solve the problem I designed 
a flyback and yoke tester. 

The unit is a blocking oscillator 
keyed by raw ac on the 6V6's plate and 
screen. The oscillator is keyed 60 times 
a second and operates at a low audio 
rate. A 6.3 -volt heater transformer 
(Ti) is used here, the heater winding 
being the plate winding. 

The power transformer was salvaged 
from an old uhf converter and has a 
6.3 -volt heater winding as well as a 
high- voltage winding rated at 120 volts 
at 20 ma. The meter I used comes from 
an old vtvm. No special layout is fol- 
lowed; that is left to you. 

To check a flyback, disconnect all 
yoke, width and afc coil leads, leaving 
nothing but the high -voltage rectifier's 
filament. (To clear up a point, all leads 
won't have to be removed, just open 
leads so that the transformer isn't 
loaded by any windings. In a majority 
of recent sets without any width coils, 
just open one yoke lead.) When testing 
yokes, one end of any internal resistors 
or capacitors must be disconnected. 

The meter scale is colored red to 45 
on its 100 -volt scale (or 457 of scale) 
and green from 55-100 (full scale). 
At 67 (on the 100 -volt scale, or 67% 
of scale) a calibrating mark was made. 
Most good transformers read higher 
than this calibrating mark. 

The black lead from the tester is 
connected to the flyback lead going to 
the plate of the high -voltage rectifier 
and the red lead from the tester goes 

to the horizontal plate lead. After 
warmup, calibrate the unit and Pest 
the transformer. 

As stated, most flybacks read higher 
than the calibrating point. However, 
testing yokes is something else. For 
example, on Crosley 17- or 21 -inch 
models using a vertical chassis with a 
capacitor between the yoke and fly- 
back, a good yoke (horizontal section) 

-t--o ' 

117 V AC 

(SEE TEXT) 

SECTI PRI 

II 
T2 

RED BLACK 

O 

4 MI' 
20 MA 

HTR 

a 7 

120 V 

6V6 -GT 

69K 

5011A 

3 MEG 2 

reads OK at the calibrating point 
or very nearly so, while a bad yoke 
makes the meter fall back to 5 (on the 
100 -volt scale). On an Admiral 22A3 
chassis, a good yoke reads approx- 
imately 40 (horizontal section). Of 
course, this test only detects shorted 
flybacks. To check for opens, you 
naturally return to your ohmmeter. 

You can see that a good -bad scale is 
really useless unless scales for low- and 
high -impedance yokes and air- and iron - 
core transformers are used. To make 
this instrument more valuable and to 
insure 100' accuracy, I made a chart 
showing what every good transformer 
and yoke reads. Then it's simple to find 
a bad one. On every set that you work 
on (and have the time) find the reading 
of the flyback and yoke. This pays off 
in time and labor saved. END 

ELECTRONIC BRAIN 
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If you plan to repair mobile trans- 
mitters you will need some addi- 
tional test instruments. This one 
i /ou can build for yourself 

WATTMETER 

SERVICING 

By R. A. THOMASON 

NA()BILE two -way radio sys- 
tems are springing up all over 
the world. They are used by 
municipalities, utilities and 

pailieulady private industry. Repair- 
ing this equipment can turn into a 
major source of income for the well - 
equipped shop, an income which gen- 
erally is not seasonal. 

The high dependability and long 
equipment life demanded by these cus- 
tomers require quality maintenance. To 
do this work, the technician has to make 
a sizable investment in test equipment. 
One instrument he will need is an rf 
wattmeter. This article shows how to 
build such a unit at a moderate cost. 

52fCT 
(SEE TEXT) 

RI 

D 

IN2I-B 

R2 
IK R4 

680K 

APPROX 
SE E TEXT 

120K 
R3 

HIGH 

F I/200A 

M 

C2 .002 (,50µA 
2.4K 

RI -470 -ohm 2 -watt carbon resistors (36) (see text) 
R2 -I,000 ohms, V2 watt 
R3- 120,000 ohms, 1/= watt (see text) 
R4-680,000 ohms, 1/2 watt (see text) CI- .01 -0 disc ceramic 
C2 -.002 µf mica 
D -I N21 -B 
F-I /200 -ampere fuse with holder J- coaxial connector 
M -50 -pa meter, 2,400 ohms, Simpson model 29 

or equivalent 
S-dpdt toggle 
Case, 5 x 6 x 8 inches 
Miscellaneous hardware 

Fig. 1- Circuit of dual -range wattmeter. 
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It has high and low ranges -0-80 and 
0-4, respectively. 

Construction is straightforward and 
circuitry (see Fig. 1) simple. All com- 
ponents are mounted in a 5 x 6 x fl- 
inch aluminum case. The only critical 
portion is resistor bank R1. It is com- 
posed of thirty -six 470 -ohm 2 -watt re- 
sistors. They are in two groups of 18 
connected in parallel, with the groups in 
Series. This forms a 52 -ohm termination 
rated at 72 watts. Carbon resistors 
must be used for the termination to be a 
pure resistance. Resistor R2 is con- 
nected at the junction of the two groups. 

To snake the resistor bank, cut out 
four 2 x 5 -inch pieces of brass shim 
stock or copper sheet. Drill 18 1 /16 -inch 
holes in 3 rows, 6 holes to a row, all 
spaced 1 inch apart. Trim all the 470 - 
ohm resistor leads to % inch. Thread 

The one control 
on the meter 
switches the in- 
strument to either 
its high or low 

range. 

The resistor bank 
(R1) is fastened 
to one side of the 
case. Note its con- 

struction. 

one lead of 18 resistors through the 
shim stock so the resistor is flush with 
the metal strip, bend the lead over 
and solder. Repeat this procedure on the 
other end. Make another bank in the 
same manner, using the remaining 18 
resistors. Trim excess shim stock and 
solder the two banks together. Leave 
enough shim stock at one end for 
mounting the bank to the chassis (see 
photo) . 

The coax connector and resistor bank 
are mounted so that they can be directly 
connected (see photo). This keeps the 
inductance low and improves the fre- 
quency response. A dpdt switch is used 
to insure a good contact. 

I used a 41 -inch, 0 -50 -µa meter 
as an indicator. Fig. 2 is a scale, cali- 
brated in watts, which may be cut out 
and cemented over the existing scale. 
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Capacitor C2 is connected directly 
across the meter terminals. This keeps 
rf out of the meter movement and pre- 
vents possible damage to the meter. 

VICE JAWS AS 

HEAT SHUNT 
By J. C. ALEXANDER 

When a wire extwisiun must be 
soldered onto a short component lead 
(a technique used by many technicians 

and experimenters to salvage used parts 
from an old radio or amplifier), heat 
conduction down the wire lead often 
ruins the component (resistors change 
value and the wax melts out of the 
paper capacitors). 

There are many ways to shunt the 
heat away from the components, but 
the most effective method I have ever 
used is shown in the photo. By using 
the vise jaws as a heat shunt, there is 
practically no danger of injuring a 
component regardless of the amount of 
heat needed to make the connection. 
And since you can use more heat with 
complete safety you run less of a chance 
of getting a cold solder joint. 
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A 1N21 -B is used as the meter recti- 
fier because of its superior frequency - 
response characteristics. A cheaper 
general- purpose diode (1N48) may be 

Fig. 2 -Paste this new meter 
face over the existing 50 -µa 

scale. 

substituted if a wide frequency range 
is not needed. Of course, correction 
charts could be made. 

The meter is calibrated with a com- 
mercial wattmeter, changing calibra- 
tion resistors R3 and R4 for the low 
and high ranges, respectively, as neces- 
sary. It is best to calibrate for points 
above center scale. You will probably 
have to parallel resistors to get the 
exact value. Potentiometers could be 
used; however, once this resistance is 
correct no further adjustment is ever 
likely to be needed. 

If a wattmeter of known accuracy is 
not available for calibration, measure 
the power output of several transmit- 
ters and average this power against the 
manufacturer's rating. This, of course, 
will not calibrate your meter exactly, 
perhaps within 15e,; . However, this will 
reduce its usefulness very little. Once 
an average output level is determined, 
individual performance can be readily 
checked. END 

DON'T LET 

THE WHISKERS 

FOOL YOU .. . 

not every "guy with a 
beard" is Santa Claus -and 
not everybody who adver- 
tises "tubes cheap" is giving 
you a bargain. You can be 
sure you're getting a fair 
shake though when you 
buy from RADIO- ELECTRON- 
tcs mail order tube adver- 
tisers. It's been our policy 
since January 1956 to insist 
that all mail order tube ad- 
vertisers tell you that their 
tubes are new and unused - 
or seconds, rejects, or other - 
wise imperfect as the case 
may be. This has cost us 
advertising revenue -but it 
protects our readers -so it's 
worth it. 

RADIO -ELECTRONICS 



tereo amplifier 

AUDIO -HIGH FIDELITY 

handles both channels 
th rough the saine tubes - 
cuts cost and space 
requirements, 

By B. B. BAUER, WILLIAM C. BACHMAN and J. M. HOLLYWOOD* 

THIS new amplifier was designed 
to solve two of the most trouble- ' some problems of stereophonic 
reproduction -those of cost and 

space. It is called a two -way amplifier 
because it uses single push -pull stages 
to amplify two independent signals, 
and can thus handle both channels of a 
stereophonic recording. And it does so 
with quality and power output roughly 
equivalent to that of a single push -pull 
amplifier with the same tubes. Separa- 
tion between channels is greater than 
25 db, and cost and bulk are only a 
little greater than that of a single 
amplifier and certainly a great deal 
less than that of the two push -pull 
amplifiers that would be needed to do 
the same job. 

But how is this remarkable feat of 
amplifying two signals with the same 
amplifier accomplished? We are all 
familiar with the reflex circuit in which 
the tubes are used to amplify once at 
radio frequencies and again at audio 
frequencies. Here we have to amplify 
not only two audio frequency signals, 
but two of almost identical program 
content. 

The basic principle is well known 
and has been used in telephone work 
to supply additional lines and for 

CBS Laboratories, Stamford. Conn. 

TI 

INPUT II 

> 

T2 

II 

T3 

T4 

II 

OUTPUT 

B+ 

Fig. 1 -The same push -pull stage ampli- 
fies two sets of signals or programs. 

OUTPUT 

P j V..707(L -R) 

H =.707(L +R) 

Fig. 2 - The relationship between 
45 -45° and vertical- horizontal record- 

ing. 
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other purposes. It is best illustrated by 
the circuit of Fig. 1, a push -pull audio 
output stage. It will be seen that the 
circuit containing T1 and T3 is a con- 
ventional stage with input and output 
transformers. A signal applied to the in- 
put winding of T1 drives the grids in 
opposition, so that the tubes work in 
push -pull and supply a signal to the 
output of T3, which may be a voice -coil 
winding. Since the plate currents are 
opposite and equal, no signal voltage 
will appear in T4 (if the tubes are 
properly balanced). 

A signal applied to T2 drives both 
grids in phase, and the tubes operate 
in parallel. The plate currents are now 
in phase and equal, and therefore will 
produce no signal in the output 
winding of T3, but will produce out- 
put from T4. Since the circuit can 
handle two independent signals with 
little interaction it could conceivably 
be used to amplify the left and right 
stereo channels independently of each 
other. 

With such an apparently simple and 
easy solution, one may ask why it has 
not already been tried. The answer is 
that this circuit cannot give excellent 
results. To cite the most obvious point, 
the push -pull channel has more power - 
handling ability than the parallel one, 
for equal distortion and frequency re- 
sponse. To make an entirely satisfac- 
tory amplifier it was necessary to mod- 
ify this simple circuit drastically. 

To understand how such a modifi- 
cation can take place, it is necessary to 
know a little more about the corre- 
spondence between vertical- lateral and 
45 -45° recording. Fig. 2 is a section of 
a record groove. Now think of the 

OUTPUTS 

i?!/77-/- H -V PICKUP B+ 
45 -45° DISC 

Fig. 3 - A vertical -horizontal pickup 
illustrates the two -way principle. 

cutter or pickup stylus moving from 
point P to point Q. This movement is 
the resultant of two motions at an angle 
of 45° from the vertical or horizontal 
axis. The lateral motion from left to 
right is the result of motions L and R 
aiding, and may be expressed as their 
sum (L + R). The vertical movement 
results from L and R opposing, and 
is expressed by their difference (L -R). 
Note well that exactly the same motion 
can be expressed as a horizontal motion 
H of 0.707 (L + R) and a vertical 
motion V of 0.707 (L -R). By using 
the factor 0.707 (the sine of a 45° 
angle) a 45 -455 modulation can be 
expressed as a horizontal -vertical 
modulation in which the sum signal 
(L + R) is recorded horizontally and 
the difference signal (L -R) verti- 
cally. The two systems are identical; 
they are merely expressed by a differ- 
ent set of equations. Generally, it may 
be observed that the bulk of the power 
is in the sum signal, while the differ- 
ence signal carries the stereophonic 
information. 

These principles may be combined 
to reproduce both channels of a 
45 -45° recording equally. Fig. 3 shows 
how this could be done with a horizon- 
tal- vertical pickup. The horizontal sec- 
tion feeds the sum signal (L + R) to 
the input of a push -pull stage through 
transformer Ti. The vertical section 
picks up the difference signal (L - R) 
and feeds it to the two grids of the 
stage in parallel through transformer 
T2 and the center tap of Ti. Output 
transformers T3 and T4 are similarly 
arranged, with the secondary of T4 
connected to T3's center tap so that 
the difference voltage D aids half the 

8+ 

Fig. 4-IIow a 45 -45° disc is played 
through a two -way amplifier with a 

45 -45° pickup. 

41 



AUDIO -HIGH FIDELITY 
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sum voltage ( +S) and opposes the 
half of the sum voltage ( S) gener- 
ated in the other half of the trans- 
former. The voltages between the open 
end of T4 and the two ends of T3's 
secondary are: 
A= D +S= (L R) +(L +R) 

= 2L 
B = D S = (L R) (L + R) 

= 2R 
Thus we can produce two independent 

L and R signals from a 45 -45° disc 
with a horizontal vertical pickup, the 
special push -pull stage and matrixed 
output transformers. The right -chan- 
nel signal appears with a minus sign 
ahead of it, which in practice means 
simply that the leads of the right - 
channel loudspeaker must be reversed 
to put it in phase. The output will 
sound exactly like the product of two 
independent amplifiers. 

Now, how can we adapt this stage 
to the output of a 45 -45° pickup? Let 
us look again at Fig. 3. The difference 
signal (L R) is applied to both in- 
put grids in parallel from the secondary 
of T2 through the two halves of Ti's 
secondary winding. Added to this sig- 
nal, at the upper grid is the sum signal 
(L + R) and the same signal is sub- 
tracted from it (applied out of phase) 
at the lower grid. Thus the upper grid's 
voltage is: 

(L R) + (L + R) = 2L 
and that of the lower grid: 
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124X7 6V6 -GT (2) 
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(L R) (L + R) _ 2R 
The voltages at the two grids are 

equal but opposite to those supplied by 
a 45 -45° cartridge. 

By reversing the phase of one of the 
pickup coils and connecting as indicated 
in Fig. 4, a virtual sum signal in push - 
pull and a virtual difference signal in 
parallel is still supplied to the single 
stage. A four -terminal stereophonic 
pickup can readily be connected to 
supply this type of signal, and three - 
terminal pickups can be manufactured 
with proper polarity for this use. 

It may be pointed out that two 
single -ended amplifiers might be used 
instead of this all- push -pull arrange- 
ment. Such an arrangement would 
have the same advantages of compact- 
ness and economy as the two -way 
amplifier, but would not have the same 
quality or output power. The push -pull 
transformer which carries the sum 
signal that determines largely the 
quality and bulk of both stereophonic 
channels is not subject to saturation, 
and has the advantages of low distor- 
tion inherent in the push -pull arrange- 
ment. Saturation in the parallel trans- 
former can be prevented by a suitable 
air gap. This will reduce the primary 
inductance, but that can be permitted 
because its effect (attenuation of the 
difference signal at low frequencies) 
will not cause noticeable loss of stereo- 
phonic effect. Rumble and mechanical 
feedback will also be attenuated, and 
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Fig. 5 - Complete schematic of the 
prototype two -way amplifier. The com- 
mercial kit is expected to follow this 

circuit rather closely. 

thus may result in an actual net advan- 
tage. Symmetry of the system is pre- 
served over a greater tolerance of tube 
and component variations than would 
be possible with two separate amplifiers. 

A practical circuit- substantially in 
the form in which the amplifier will 
be manufactured -is shown in Fig. 5. 
It is intended for use with a ceramic 
pickup, properly phased to produce the 
L and R signals. Two inverse feed- 
back loops not only provide the usual 
benefits of negative feedback, but also 
increase the channel separation. Power 
output is 10 watts (20 watts peak) at 
0.8'; for both channels com- 
bined. The amplifier will be available 
as a kit from the Heath Co. soon. 

As a guide to those wishing to 
experiment with the arrangement, the 
push -pull output transformer should be 
a typical unit for the quality and power 
desired, having usual voice coil imped- 
ance. The center tap should be accu- 
rate, but negative feedback allows some 
unbalance to be tolerated. The trans- 
former for the parallel component need 
not pass frequencies much below 250 
cycles, and should have an output 
impedance one -quarter that of the voice 
coil, i.e., the same as half of the push - 
pull output transformer winding. 

The authors wish to express their 
thanks to Dr. Peter Goldmark for his 
encouragement and suggestions, and 
to G. P. Maerkle for his part in de- 
veloping the laboratory prototype. END 
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AUDIO -HIGH FIDELITY 

By GEORGE L. AUGSPURGER 

A new development in WI-frequency speakers, 
this high -efficiency unit responds smoothly from 
2,500 cycles to well beyond the limit of hearing 

The Jauue, R. Lansing 073 
high -frequency Ring Radiator. 

EVER since the magic numbers "20 
to 20,000" were trumpeted from 
the sales departments of ampli- 
fier manufacturers, conscientious 

audiophiles have sought a speaker sys- 
tem which would match the full fre- 
quency range of modern electronic 
equipment. The acceptance of tweeters 
and super -tweeters dates back several 
years, but only recently has the buyer 
become aware of the importance of 
smoothness and negligible distortion in 
these components and their effect on the 
listeners. 

At the moment, of course, the elec- 
trostatic tweeter holds the spotlight. 
While several well- designed electrostatic 
units are available to the buyer, it is a 
little unfortunate that the great interest 
in the revival of such designs has ob- 
scured corresponding refinements in 
electrodynamic units. Although most of 
the latter are still compression driver 
and horn assemblies, a great deal of 
work has been done in refining the de- 
sign of diaphragms and coupling cham- 
bers to extend the range of these units 
beyond the upper limit of human hear- 
ing. 

One of the more interesting of such 
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recent designs is the James B. Lansing 
Sound Inc. model 075 Ring Radiator. 
This unit is unique in that its dia- 
phragm is annular rather than circular, 
and drives an exponential horn whose 
throat is a circular slit rather than a 
round opening. The general configura- 
tion of the assembly can be understood 
by comparing the photo of the speaker 
with Fig. 1. The advantages of this 
departure from conventional design will 
be explained in the paragraphs to fol- 
low. 

Conventional designs 
An ordinary cone type tweeter be- 

¡OUTERHORN 
II SECTION 

INNER HORN 
SECTION 

BINDING POST 

TOP PLATE 

CAST IRON POT 

MAGNET 

=OLE PIECE 
d010E COIL 

RING 
DIAPHRAGM 

Fig. 1- Cross- section of Ring Radiator. 

Complete 075 (upper left) and 
unassembled e ponent parts. 

comes highly unpredictable in the upper 
range of audio frequencies. The main 
reason for ragged response is that even 
the stiffest cone material tends to break 
up and to vibrate in nodal patterns at 
wavelengths much less than the diam- 
eter of the cone. A 3 -inch cone tweeter, 
therefore, would be expected to develop 
nodal breakup above about 6,000 cycles. 
In practice such breakup is all too evi- 
dent. Since different portions of the 
cone are vibrating independently and in 
varying phase relationships with other 
portions, the acoustic output of the sys- 
tem rises and falls, depending on the 
combined effect of the various vibrating 
areas. These nodal patterns shift ab- 
ruptly with changes in frequency, and 
the response curve of such a unit is 
quite ragged. 

An equally serious difficulty is that 
cone breakup introduces harmonically 
unrelated "buzzes" and "sizzles" as well 
as a tendency to ring wher excited by 
transient waveforms. The reasonably 
smooth range of cone tweeters is con- 
sequently limited to frequencies below 
6,000 or 7,000 cycles. 

Unfortunately, the design of a horn - 
loaded system is a rather delicate mat- 
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ter if response beyond 5,000 cycles is 
required. Since the area of the horn 
throat is considerably smaller than that 
of the diaphragm (to maintain a high 
degree of acoustic loading), some por- 
tions of the vibrating surface will be 
farther away from the throat than 
others. If this difference in path length 
approaches a half wavelength, cancel- 
lation of energy results. The only way 
to prevent this while maintaining a 
favorable acoustic load on the dia- 
phragm is to include a carefully ma- 
chined phasing plug to couple the dia- 
phragm to the horn throat. Such a 
device (see Fig. 2) provides a number 
of exponentially expanding concentric 
paths, all of equal length, so that energy 
from various points on the diaphragm 
is combined in precise phase relation- 
ship. 

A properly designed phasing plug 
solves the problem, but it is naturally 
expensive to fabricate. Several manu- 
facturers have marketed substitutes of 
one kind or another but, so long as the 
sound -generating element is a circular 
diaphragm, these are effective only to 
the degree that they approach a true 
multiple, concentric -path phasing plug. 

The electrostatic tweeter approaches 
the problem differently. By using a 
very large diaphragm, the acoustic load 
on the vibrating surface is kept high 
without the necessity of horn loading. 
Moreover, since the diaphragm is driven 
at a great many points on its surface, 
all portions of the moving assembly are 
kept in phase. However, the electro- 
static unit in its present degree of de- 
velopment is not only costly and rela- 
tively inefficient, but some listeners have 
noticed a peculiar type of distortion 
which may be related to the overload 
characteristics of the unit. 

This distortion takes the form of a 
disagreeable "crackle" on certain per- 
cussive sounds. In honesty it must be 
admitted that this extraneous noise may 
be a function of some other portion of 
the system which merely happens to be 
accentuated by the characteristics of the 
electrostatic design. The fact remains 
that it has been noticed by a sufficient 
number of critical listeners to make its 
existence reasonably well established. 
And it must be noted that most of those 
who object to this effect in electrostatic 
tweeters state that it is absent in cer- 
tain other units of horn- loaded design. 
Whether any credence should be given 
to these reports or not, at least they 
establish that the favor enjoyed by elec- 
trostatic units at present is not unani- 
mous. 

Composition of the 075 
Having briefly reviewed the problems 

encountered in various tweeter designs, 
let us go back to the JBL 075 and see 
how this unit meets the difficulties of 
reproducing the range above 3,000 
cycles. 

The diaphragm assembly used in the 
075 consists of a shallow annular dural- 
uminum trough, with a very light 1%- 
inch voice coil attached to the apex of 
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PHASING PLUG 

Fig. 2 - Cross- section of high -quality 
compression driver showing phasing 

plug. 

the trough (see photo). The voice coil 
is edgewound aluminum ribbon. The 
V- shaped ring is driven at all points 
on its apex and the only major nodes of 
diaphragm breakup which can occur are 
those having a transverse relationship 
to the ribbon- shaped diaphragm. Since 
the distance from the apex to either 
clamping ring is much less than 1/A inch, 
it follows that diaphragm resonance or 
breakup cannot exist at frequencies less 
than 26,000 cycles. 

Note that the problem of maintaining 
proper phase relationship at the horn 
throat also disappears. The maximum 
difference in path length to the horn 
throat from any two points on the dia- 
phragm is on the order of 3/16 inch. 
This equals a half wavelength at about 
34,000 cycles. For all practical pur- 
poses then, it is correct to say that 
energy from all points of the diaphragm 
arrives at the horn throat in exact phase 
relationship. 

The horn itself consists of two con- 
centric flared sections having a taper 
rate of about 2,500 cycles. The horn 
mouth is 3 inches in diameter, slightly 
greater than a wavelength at 2,500 
cycles, resulting in a good acoustic 
match to free air above this frequency. 

It should be emphasized that the 
rounded -off figures used in the preced- 
ing rough calculations are not those em- 
ployed in the manufacture of the 075. 
Dimensions on the machined parts of 
the assembly are held to tolerances of 

.001 inch. Critical dimensions, such 
as the diameter of the horn sections at 
the throat, are held to tolerances of plus 
0. minus .0005 inch. 

High- frequency performance 
JBL has requested that no frequency 

response graphs be published. The engi- 
neers point out that it is possible to plot 
significantly different curves on the 
same piece of equipment without deviat- 
ing from accepted test procedure and 
that such published data can only con- 
fuse rather than assist the prospective 
buyer. 

This may seem a noncompetitive at- 
titude, but it has been respected in the 
preparation of this manuscript. It can 
be stated that the acoustic output of the 
075 is smooth from about 2,500 cycles 
upward, with no abrupt peaks or dips. 
My own tests indicate that the unit is 
down less than 4 db at 15,000 cycles and, 
since no microphone can be trusted be- 
yond this point, no effort was made to 
go higher in frequency. The published 
specifications for the transducer state, 

"Smooth response from 2,500 cycles to 
beyond audibility." Listening tests in- 
dicate that the 075 exceeds the limits of 
my own ears at any rate; a small 
amount of electrical power produces 
painful intensity at frequencies in the 
neighborhood of 18,000 cycles. 

The rated impedance of the 075 is 16 
ohms, and it may be used with any 
standard crossover network of this im- 
pedance. Crossover frequencies of 2,500 
cycles or higher are recommended. The 
magnetic circuit of the 075 is extremely 
efficient and quite insensitive to changes 
in source impedance or in the damping 
factor. 

Since the efficiency of the Ring 
Radiator is high, it will match the per- 
formance of even the most efficient bass 
and mid -range units. As a matter of 
fact, it is very easy to succumb to the 
temptation to "crank the control just 
a little wider" and accentuate extreme 
highs beyond the point of proper bal- 
ance. When adjusted properly, how- 
ever, it extends the upper frequency 
range smoothly and unobtrusively, with 
no audible trace of the shrillness or 

Fig. 3- Distribution pattern of 075 at 
7,000 cycles. 

buzzy characteristics of "bargain -coun- 
ter" units. 

In one respect the 075 may he con- 
sidered too good, if such a thing is pos- 
sible. Since its range extends beyond 
the limits of human hearing, it responds 
to ultrasonic oscillations such as those 
produced by some amplifiers under con- 
ditions of overloading or output tube 
unbalance. These ultrasonic bursts are 
inaudible themselves, but they cross - 
modulate other frequencies in the treble 
range and cause extremely annoying 
high -frequency distortion. Fortunately, 
such problems are seldom encountered 
when high -quality modern power ampli- 
fiers are used. 

The ability of the 075 to respond ac- 
curately to frequencies at the upper 
limit of human hearing enables it to be 
used as a super- tweeter for existing 
two -way loudspeaker systems. JBL 
recommends that in this application the 
crossover be set at 7,000 cycles. By set- 
ting the upper crossover above any 
musical fundamental tone, the usual 
multiple- source problems of three -way 
systems are avoided. The 075, operat- 
ing above 7 kc, reproduces only the 
range of overtones smoothly and un- 
obtrusively. Its distribution pattern at 
7,000 cycles is shown in Fig. 3. END 
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Checking 

Using an oscilloscope. audio generator 
make potter output, distortion and 
checks on any high-fidelity amplifier 

HIFI 
Amplifiers 

By NORMAN H. CROWHURST * 

CII ECKING the performance of the 
amplifiers in a hi -fi system can 
be quite a problem. If a radio 
goes out of action, the local serv- 

ice dealer is equipped to troubleshoot, 
repair and, if necessary, realign the 
set. The same applies to TV receivers. 
Any service dealer has the necessary 
rf signal generator, oscilloscope and 
various other equipment needed to re- 
pair radio and television sets. But when 
a high- fidelity amplifier is brought in, 
there are problems. 

To test a high -fidelity amplifier, you 
need an extremely high -quality audio 
oscillator, as well as a considerable 
amount of additional measuring equip- 
ment- distortion meter, IM meter, 
audio vtvm and millivoltmeter. Few 
service dealers (let alone individual 
hi -fi owners) have this kind of gear. 
In fact, there are few audio oscillators 
with distortion low enough to check the 
performance of a good amplifier against 
its specification. The harmonic content 
of the input signal from the oscillator 
is often larger than the maximum dis- 
tortion the output signal should have. 
The usual professional procedure is to 
use filters to remove the harmonics 
from the input signal and use a distor- 
tion meter to find what the amplifier 
produces. This involves quite a lot of 

Author of High-Fidelity Circuit Design, U,- 
drrstaodinp iii -Fi Circuits, studio Meassremen 
(Gernsback Library Nos. 56, 64, î3). 
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V=VERT 
H = HORIZ 
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Fig. 1 -Basic circuit used for snaking 
the tests described in this article. 
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and vtrnt, you can 
frequency- response 

A pic:d ....nip for making hi -li amplifier tests. 

expensive and accurate equipment. 
There is a simpler and cheaper ap- 

proach to the problem. The essential 
components are some kind of audio 
oscillator that produces what looks like 
a sine wave (the waveform does not 
have to he perfect) and an oscilloscope. 
Some reasonably priced kits are avail- 
able for both these units. 

Measuring output power 
To start, let's see how to measure 

the power output of an amplifier. We 
apply the oscillator's output to the 
amplifier through a resistive attenuator 
that provides about the right voltage 
for the amplifier input. The amplifier's 
output is connected to an appropriate 
resistance load -4, 8 or 16 ohms. If you 
are going to test it on the 16-ohm tap, 
you need a 16 -ohm resistor large enough 
(wattage) to handle the full output of 
the amplifier. For example, six 100 -ohm 
10 -watt resistors connected in parallel 
will produce a combined resistance of 
16% ohms with a dissipation of 60 
watts, which is enough for almost any 
amplifiers. 

Assume the amplifier is rated at 50 
watts. The voltage across 16 ohms can 
be calculated from the formula V = 
\/ WR, which works out to about 28 
volts rms output. If the amplifier re- 
quires a 1 -volt input and the oscillator 
gives 10 volts, an attenuator consisting 
of a 1,000 -ohm resistor in series with 
one of 8,200 ohms will allow a little 
margin to insure that the oscillator 
can he turned up far enough to produce 
full output from the amplifier. The 
hookup for this test is shown in Fig. 1. 

By connecting the oscillator output 
to the scope's horizontal input and the 
amplifier output to the vertical input 
and the dummy load we have made, we 
should produce a straight -line trace on 
the screen when the oscillator is at a 
frequency of, say, 1,000 cycles (assum- 

ing there is no phase shift). Any 
departure from the straight line is an 
indication of distortion. Adjust the 
oscilloscope controls for horizontal and 
vertical deflection so a convenient line 
at about 45° and 2 or 3 inches long 
appears on the screen. 

Turn up the oscillator's output con- 
trol until distortion begins to show. 
If you have a reliable output meter or 
ac voltmeter, you can measure the 
voltage across the 16-ohm load and 
calculate the power at which distortion 
begins to show. 

If you do not have an ac voltmeter 
handy, many modern scopes have a 
calibration provision which is quite 
reliable. The calibrator lets you adjust 
the scope so that a certain number of 
squares on the graphical transparency 
in front of the screen represents a cer- 
tain voltage. Having calibrated the 
scope in this way, it is possible to 
measure the voltage accurately by 
counting the squares occupied vertically 
by the sloping line. If you have diffi- 
culty with this, you can always turn 
the horizontal control down so the slop- 
ing line becomes vertical. Then all you 
have to do is measure the length of the 
line against the graph markings. 

How much distortion 
If the voltage proves to be a little 

more than that required for the rated 
maximum output, say 30 volts for the 
nominal 50 -watt amplifier, you can he 
satisfied that the amplifier is delivering 
its full rated output. The next question 
is how much harmonic distortion is in 
the output. You now set the voltage - 
measuring arrangement so you can tell 
when the voltage is exactly right for 
full output. For 50 watts this is 28 
volts across 16 ohms. Adjust the oscil- 
lator until this voltage appears at the 
amplifier output. Then you can examine 
the trace more closely to determine ex- 
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Fig. 2- Variations of the basic circuit 
used to balance out the fundamental 
when measuring harmonic distortion. 

actly how much distortion there is. 
If the amplifier is rated to produce 

full output with say 0.1'% or even 0.5% 
distortion, this will probably be barely 
visible on the oscilloscope screen, using 
the simple direct trace like this. You 
have to amplify the distortion compo- 
nent without amplifying the funda- 
mental. This can be done by balancing 
out the fundamental by some voltage 
taken from the input. The circuit 
arrangement is shown in Fig. 2. Use the 
arm of the potentiometer to find the 
point at which the fundamental balances 
out and produces a horizontal line. As 
you get nearer horizontal, turn up the 
scope's vertical gain control to get 
greater sensitivity. 

The connection necessary to get a 
balance will vary according to whether 
or not the amplifier has a phase reversal 
-whether the output across the 16 -ohm 
resistor is in or out of phase with the 
1 -volt input. Most modern amplifiers 
have one side of both input and output 
connected to ground, because of the 
feedback arrangement. Consequently we 
have to accept the amplifier as is and 
cannot alter the ground connection (at 
any rate not without serious risk of 
altering its performance). 

If the amplifier has a phase reversal, 
the direct connection of Fig. 2 -a can 
produce a satisfactory balance. If the 
amplifier has no phase reversal, we have 
to provide one, as shown in Fig. 2 -b, 
before a balance can be achieved. 

Having obtained a pretty close bal- 
ance in this way, we need to go back 
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and recalibrate for the output voltage 
with this new connection, so that we 
can determine how much distortion we 
have. To do this, transfer the pickoff 
point from the input end to the vertical 
deflection to ground. This is shown in 
Fig. 2 -c. Check back to the full voltage 
output and readjust the scope so that 
this gives a certain specified vertical 
deflection with the connection of Fig. 
2 -c. Now go back to the balance condi- 
tion of Fig. 2 -a or -b and turn the gain, 
using the attenuator switch on the 
oscilloscope, 10 or 100 times. This will 
now mean that a vertical deflection of 
the same amount represents a peak 
distortion component of 10',", or 1' /. , 

which is easily readable. The trace 
should appear, when correctly adjusted, 
as shown in Fig. 3 -a. The peak -to -peak 
voltage can be calculated by the neces- 
sary adjustment to the oscilloscope. It 
can then be referred to as a fraction 
of the vertical deflection produced by 
the fundamental or main output. 

This will show a peak reading of the 
distortion component which is quite 
different from that usually given by 
distortion -measuring equipment. I f the 
distortion is core to clipping, as it is in 
most feedback amplifiers at a maximum 
power, the table will give the relation- 
ship between the percentage distortion 
normally measured and the figures 
obtained by this method of measure- 
ment. 

Column A gives the peak -to -peak 
voltage obtained with the trace of Fig. 
3 -a as percentage of peak -to -peak out- 
put voltage; column B gives correspond- 
ing harmonic content as measured by 
the standard distortion- meter method. 

A B A B A B 

20 23.6 3 1.32 0.5 .09 
15 15 2.5 1.0 0.4 .0645 
10 8 2 0.72 0.3 .0417 
8 5.9 1.5 0.47 0.25 .032 
6 3.75 I 0.255 0.2 .0228 
5 2.87 0.8 0.182 0.15 .015 
4 2.035 0.6 0.1185 0.1 .008 

This method of measurement is actu- 
ally much more sensitive than the usual 
way of measuring distortion, because 
distortion normally measured as 0.1' , 

gives a reading of about 0.53% by this 
method. 

If you are concerned only with making 
the distortion measurement at one fre- 
quency, adjust the frequency of the 

Fig. 3- Oscilloscope 
traces you are likely 
to run into when 
making distortion 

measurements. 

MEASURE THIS HEIGHT 

oscillator until the pattern shown in 
Fig. 3 -a is obtained, by eliminating 
phase shift. This will occur somewhere 
in the middle of the frequency band, 
probably between 600 and 2,000 cycles. 
In fact, variation over this frequency 
range will not cause serious departure 
from the pattern. It will just make the 
trace separate as shown in Fig. 3 -b, 
because of a slight phase shift. 

But if you want to measure power 
at low or high frequencies, the phase 
shifts will be too great for the pattern 
to mean anything at all. Then the only 
way is to insert a phase -shift network 
in the input, so the phase of the input 
signal can he adjusted to compensate 
for the phase in the amplifier. This can 
be done with the network shown in 
Fig. 4. The values of the capacitors in 
this network depend on the frequency 
at which this measurement is made. It 
is simplest to make up the little network 
for some particular frequency, say 50 
or 10,000 cycles, and just make the 
measurement at this frequency, rather 
than try to make continuous measure- 
ments at various frequencies. However, 
the phase -shift network will allow a 
slight variation of frequency and still 
give the possibility of obtaining a 
satisfactory pattern. 

Fig. 3 -c shows the kind of pattern 
displayed when the phase shift is seri- 
ously off and the balance is adjusted 
for the nearest elimination of the funda- 
mental. The pattern is extremely diffi- 
cult to interpret, so the only way to 
proceed now is to use the phase -shifting 
network to get back to the pattern of 
Fig. 3 -a or almost to it. Then go back 
over the arrangement and check the 
voltages at different points. Readjust 
the input resistance values, if necessary, 
to get sufficient output to drive the 
amplifier to the full output level and 
recalibrate the scope with the circuit 
used. Then a certain vertical deflection, 
with the potentiometer for vertical 
deflection connected as in Fig. 2 -c, 
represents a known voltage. Go through 
the procedure just mentioned to find out 
how much the harmonic vertical deflec- 
tion represents. 

Frequency response 
Another thing you will want to meas- 

ure is the amplifier's frequency re- 
sponse. This method is particularly 
convenient for measuring frequency 
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FROM OSC 

8.2K TO SCOPE CONNECTIONS 

C 
10K TO AMPL INPUT 

2.2 K 

Fig. 4-To overcome phase -shift prob- 
lems when making measurements at low 
and high frequencies, interpose this cir- 
cuit at the amplifier's input. Capacitors 
C should be chosen to have a reactance 
of about 2,000 ohms at the frequency 

used for the check. 

response because it can be determined 
by the angle of the sloping line. Adjust 
the vertical and horizontal gain control 
at 1,000 cycles, using the circuit of 
Fig. 1, so that the sloping line appears 
at 45 ° -easly determined by seeing 
that it cuts diagonally across the 
squared pattern on the transparency. 

Now you can sweep the oscillator up 
and down in frequency and watch the 
slope of the line. If the length. of the 
line alters, the output from the oscil- 
lator is not constant. This does not 
matter, because you are not concerned 
with having the oscillator output equal 
to the same overall length of line, but 
the slope of the line represents the 
amount of gain in the amplifier. 

If you want to measure frequency 
response to within say 0.1 db, the direct 
method of Fig. 1 will be very difficult 
to read. But sensitivity can be increased 
by the method used for harmonic meas- 
urement. If you step up the vertical 
gain by 10 to 1 and readjust, using the 
circuit of Fig. 2 -a or -b, to get a 45° 
line, variation in the vertical deflection 
of 10'i,, or one -tenth of the deflection 
each way, is easy to see and measure 
and represents a change of gain of 
l' %, or 0.8 db. Stepping up the gain by 
100 to 1 (if the line remains reason- 
ably straight when readjusted to 45 °) 
gives even greater sensitivity. A 10!: 
change in height over width will repre- 
sent an .08 -db change in gain at that 
frequency. 

Measuring this way, you must not 
use any phase -shifting components, be- 
cause these will produce their own 
frequency response. At the end fre- 
quencies, the 45° line will open out into 
an ellipse even more rapidly when the 
sensitivity is stepped up. But the thing 
to measure is the ratio of the height 
to width. If necessary, horizontal deflec- 
tion can be momentarily deactivated 
by turning the function switch to meas- 
ure height on a vertical straight line. 

Before making measurements with 
an oscilloscope at extreme frequencies, 
make sure that the scope amplifiers 
have a satisfactory frequency response, 
or at least that the vertical and hori- 
zontal amplifiers are consistent. Con- 
nect both vertical and horizontal termi- 
nals of the oscilloscope to the oscillator 
output and sweep the oscillator up and 
down in frequency to see that the slope 
of the line on the oscilloscope stays 
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constant and that it does not open into 
an ellipse. If this condition is satisfied, 
it does not necessarily mean that the 
amplifiers do not produce any phase 
shift or attenuation with the different 
frequencies used. It does mean that 
both produce identical characteristics. 
Many modern scopes, even the low -price 
variety, achieve this because they use 
identical deflection amplifiers for ver- 
tical and horizontal amplifiers. If both 
produce the same phase shift and 
attenuation at higher or lower fre- 
quencies, the actual amount will not 
matter because the results obtained 
will be the same. 

This is one advantage of this method 
of measurement. We do not have to have 
perfect oscilloscope amplifiers, merely 
consistent ones. Nor do we have to have 
a perfect oscillator. If the oscillator 
has as much as 5(, distortion, it is still 
possible to use it to check and deter- 
mine that an amplifier has no more 
than, say 0.1',: distortion. We are not 
measuring the absolute amount of 
harmonic in the output but comparing 
the output against the input. 

Low -level distortion 
Another important thing to measure 

is distortion at lower levels. The same 
method can he used, but the pattern 
obtained is different. This can serve as 
a useful clue to the kind of distortion 
present. Most distortion in modern 
amplifiers is due to the curvature in 
the output tubes. Feedback, of course, 
reduces distortion but, whatever there 
is, the feedback will reduce just that 
particular distortion. This method of 
measurement enables the amplifier to 
be adjusted, if necessary, to achieve 
optimum performance. 

Figs. 3 -d, -e and -f show the kinds 
of displays that appear on the balanced 
condition at lower levels with different 
kinds of curvature in the amplifier. The 
best kind with a push -pull amplifier is 
that which indicates only thi rd- harmonic 
distortion, shown by Fig. 3 -d. Figs. 3 -e 
and -f indicate components of higher 
order distortion which can he due to 
incorrect loading of the output stage 
(which should not occur if you have 
the right loading resistance) or to in- 
correct biasing. 

If the two output tubes are not 
properly matched, second- and even - 
order distortion will appear, as shown 
by Fig. 3 -g. If there is a way to adjust 

Fig. 5-Some typical 
traces associated with 
hum detection. The 
scope's horizontal de- 
flection circuit is oper- 
ated at power -line fre- 

quency. 
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the bias of each output tube separately, 
this may be rectified by adjusting the 
bias of the individual tubes. Otherwise 
the best remedy is to use a matched pair 
of output tubes. If the higher -order odd 
harmonics appear, as in Figs. 3 -e and 
-f, the best plan is to adjust the bias of 
both tubes so that these disappear, 
producing a pattern more like Fig. 3 -d. 

After adjusting the bias, always 
check the do voltages on the tubes to 
make sure that you do not have exces- 
sive dissipation that may shorten their 
life. For example, if the bias should be, 
say, 35 volts, and you find you have 
dropped this to 25 volts to get rid of the 
distortion, the tubes will draw excessive 
current. 

The foregoing test will show whether 
the amplifier performs to specification, 
which means a resistance output load 
is used. This is what an engineer will 
usually check (but with more elaborate 
equipment). It is a good idea to make 
similar performance checks with the 
speaker connected in place of the resist- 
ance load. (Occasionally, even an engi- 
neer will listen to the amplifier on a 
speaker as well!) The results obtained 
have no definite meaning in watts out- 
put and frequency response (which is 
why engineers seldom bother to make 
such a check) hut it can give a good 
idea as to whether the amplifier still 
behaves itself with a speaker load con- 
nected. You will be able to see whether 
something drastically different takes 
place. 

Hum problems 
The oscilloscope can also be a useful 

tool in tracking down other undesirable 
features such as hum in an amplifier. 
If hum is present, you will find that the 
patterns, when fundamental is balanced 
and you turn the gain up to look at the 
harmonics, will be dancing vertically 
or they will be a multiple trace, as 
shown by Fig. 3 -h. 

In this case the best plan is to re- 
move the oscillator input and switch 
the scope's horizontal deflection to the 
position which feeds it 50 cycles, usually 
marked line. Then, with the vertical 
gain turned well up, you can examine 
the amplifier output against this hori- 
zontal 60 cycles to find out what kind 
of hum is present. If it is 60 -cycle hum, 
the trace will either be a sloping line 
or an ellipse, as shown by Fig". 5 -a 
or -b. If it is 120 -cycle hum, usually 
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from an inadequately smoothed high 
voltage supply, the trace will be a di- 
totted figure -8 or a curved line as ii. 

Fig. 5 -c or -d. 
Occasionally a pattern similar to that 

of Fig. 5 -e or -f will appear, indicating 
that the frequency of the hum output 
is 180 cycles or a third harmonic of the 
line frequency. This is usually due to 
electromagnetic hum radiated from a 
power transformer. Maybe the input 
circuits pass too close to the power 
transformer or perhaps you have an 
input connection that is carried too 
close around the power transformer. 

Sometimes you will find that the hum 
appears to be just a nick on the trace, 
as in Fig. 5 -g. This indicates that the 
hum in the output is clue to a sharp 
pulse that occurs just once (or maybe 
twice) every cycle of the 60 -cycle wave- 
form. This is usually clue to the high - 
current pulse that passes through the 
rectifier in a capacitor input high - 
voltage system. It often gets into the 
amplifier audio circuit through the 
heater supply, because the high -voltage 
and heater windings are both on the 
same transformer. Check that the heater 
winding is properly grounded. If not, 
provide a satisfactory ground, if neces- 
sary through a center- tapped resistance. 

The same checks described for a 
power amplifier can also be applied to 
a preamp. As well as checking that the 
frequency response is flat in the flat 
position, an approximate check of the 
frequency response through equaliza- 
tion and tone -control sections can he 
carried out, watching the vertical deflec- 
tion on the scope to see whether it 
varies as it should. 

However, slight deterioration in the 
performance of a preamp is much less 
common than in a power amplifier. The 
usual things that happen in a preamp 
cause more serious and obvious deterior- 
ation ; the low -level signals which it 
handles are so much more easily upset. 
If a component in these low -level cir- 
cuits becomes defective, the result is 
usually very noticeable and tracing the 
fault is much easier than in the higher - 
level stages of a power amplifier. END 
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"And I want a color bar generator, 
field -strength meter ...." 

48 

1 

Feedback Tone Control 
By A. V. J. MARTIN 

High-fidelity tone controls 
through feedback 

T HIS elaborate tone control using a 
separate feedback chain is found in 

some Marquett French receivers. The 
theoretical circuit is shown in Fig. 1. 
The af voltage from the anode of the 
preamp is applied to the grid of the 
power amplifier through a divider made 
of two 470,000 -ohm resistors. The grid 
thus receives only half of the af volt- 
age. However, a low -value capacitor is 
connected in parallel with the first 
470,000 -ohm resistor, effectively short - 
circuiting it at high frequencies and 
producing an important treble boost. 

This arrangement is completed by a 
feedback chain around the power stage. 
A four- position switch modifies the 
effect of feedback. To make things 
clearer, the simplified diagrams Figs. 
2 -a, -b, -c, -d, show what is the actual 
circuit for positions 1 to 4 of the 
switch. 

In position 1 (Fig. 2 -a), the feed- 
back chain is a simple 2.2- megohm re- 
sistor, giving an overall feedback ratio 
of the order of 10';,. The high frequen- 
cies are boosted by the coupling cidcuit 
so that this is a treble -boost circuit. 

In position 2 (Fig. 2 -b), a series R C 
combination appears in the feedback 
path. It reduces by approximately 50'íS 
the feedback at low frequencies, which 
becomes 5!S. At medium frequencies, 
you obtain the full 10', feedback. At 
high frequencies, there is the boost due 
to the coupling circuit. This is then a 
bass- and treble -boost circuit. 

In position 3 (Fig. 2 -c), the circuit 
is identical with Fig. 2 -b, except for the 
fact that the shunt capacitor in the 
coupling circuit now has the lower 
value of 250 µµf. The treble boost ap- 
pears at higher frequencies. The bass 
and medium frequencies behave as in 
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a i Fig. 1- Circuit of the 4- position feed- 
` back tone -control circuit. 
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Fig. 2 - Feedback circuits for each 
switch position of Fig. 1 and their effect 
on frequency response: a- treble boost; 
b -bass and treble boost; c -same as b, 
but treble boo -t starts at higher fre- 
quency; d -bass boost and treble cut. 

250 50 

6 

C 
3 

Fig. 2 -b. This then is again a bass -and- 
treble -boost position, the treble boost 
coming into play for the higher fre- 
quencies. 

In position 4 (Fig. 2 -d), the circuit 
differs from Fig. 2 -c by the connection 
of a 50 -µµf capacitor between plate and 
grid of the power stage. This causes a 
strong feedback at high frequencies, 
but does not modify the behavior of the 
circuit for bass and medium frequen- 
cies. This is then a bass- boost treble -cut 
circuit. 

The simplified response curves in- 
cluded in the diagrams give a rough 
idea of the effects of this clever cir- 
cuitry. END 
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Reviewed by 

Chester Santon 
Station WQXR 
New York City STEREO and MONO 

REVIEWERS tcrco records, in pa ny 
with audiophiles in all walks of life, found 

improved stereo pickups at the 1958 New York 
High Fidelity Music Show. Critics now have less 
excuse to complain about variable: in cartridges 
when evaluating stereo discs. Before the show, 
one could encounter drastic differences in the 
sound of a given record by switching pickups. 
For example, RCA stereo discs sounded dull 
and thin using cartridge A but sparkling and 
full on cartridge li. London FFSS discs, on the 
other hand. exhibited peaked treble with car- 
tridge It and reasonably linear response with A. 
At present not all stereo records conform to 
the RIAA characteristic. The cartridge half of 
the problem has been reduced with the in- 
troduction of stereo pickups of more uniform 
response. 

Also unveiled at the show were 3.75-ins four - 
track stereo tapes on open reels that approached 
for the first time the performance of 7.5 -ips 
tapes. I noticed that top -notch playback equip- 
ment was used to achieve this, and that material 
played was pop stuff. narrow in dynamic range. 

HOLST: The Planets 
Leopold Stokowski conducting Los Angeles Phil- 

harmonic Orchestra 
Capitol Stereo Tape ZF -75 

(7 -inch; playing time, 46 min. $14.95) 
One of the very few firms still releasing 

classical music on stereo tapes at 7.5 ips, Capitol 
sweeps the field as well as the skies with this 
one. A good single -channel record. this tape 
offers sound impossible to find on today's stereo 
records. The movement describing the planet 
Mars drives home the point. Percussion of 
tremendous weight underlines the snarl of the 
brass section. A particularly useful application 
of stereo is found in the depiction of the final 
planet, Neptune the Mystic. The wordless melody 
of the women's chorus is now set off in space 
as originally called for by the composer. A new 
experience. 

Virtuoso 
Roger Wagner Chorale 

Capitol Stereo Tape ZF -84 
(7 -inch; playing time, 37 min. S14.951 

A recent Capitol bestseller on monophonic 
disc, this highly varied collection for mixed 
chorus really hits its stride in stereo. The seven 
selections range from the Hallelujah Chorus of 
Handel's Messiah to Polly ((oily noodle. I)i 
Lasso's Echo Song is ideal stereo material with 
its solo quartet echoing off mike the phrases of 
the main group. This tape, which includes 
some use of an echo chamber, reaches a stunning 
climax in the excerpt from Catulli Carina. 
In this work Carl Orff, perhaps the most famous 
German composer today, hacks up the chorus 
with five pianos and a huge percussion battery. 
A fine time is had by all. 

Sweet Moods of Jazz in Stereo 
Soundcraft Bonus Tape 

(7 -inch; playing time, 28 min.) 
Purchasers of the new Soundcraft Premium 

Pack pay a dollar more than the price of two 
reels of tape. The tape on one reel in this pack 
is blank. The other reel contains this recording 
in intimate stereo that features such famous 
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j:,zz nwsicians us Coleman n Hawkins, Earl 
Warren, Henry "Red" Allen, "Chubby" Jackson 
and George Wettling. Excellent low bass re- 
sponse mellows a highly professional handling 
of seven staple songs. Larry Clinton, in his 
supervision of the recording session. achieved 
maximum separation in the stereo placement 
with ultra -close miking. 

The Trembling of a Leaf 
Pianist Ray Hartley with David Terry Orchestra 

RCA -Victor Stereo Tape APS -186 
(7 -inch; playing time, 16 min. 54.95) 

Although quiet On the classical tape front, 
RCA continues to release pop material on two - 
track stereo tape. Five tasteful background 
tunes receive above average performance here. 
in the title tune and the Sound of the Sea, the 
young Australian pianist offers sensitive tonal 
impressions at a carefully centered piano. The 
sound more than meets the requirements of 
the music. 

PROKOFIEFF: Symphony No. 5 in B Flat 
Eugene Ormandy conducting Philadelphia Orches- 

tra 
Columbia Stereo Record MS -6004 

Columbia's first stereo discs display cleaner- 
than-average sound and a recording level 
somewhat lower in intensity than that found on 
on other labels. The Philadelphians' recent 
monophonic version of the Prokofieff Fifth 
contains exciting sound but is no match for 
this stereophonic release. Now each famed choir 
of the orchestra can be distinguished as it 
lends its special skills to l'rokotietf's most 
ebullient symphony. Stereo discs call for top 
instrumentalists whose work can withstand 
detailed analysis in two- channel sound. The 
Philadelphia orchestra. as always, brilliantly 
meets the teal. 

RIMSKY- KORSAKOV: Scheherazade 
Mario Rossi conducting Orchestra of Vienna State 

Opera 
Vanguard Stereo Record SRV -103 SD 

if i review this work a few more times. I 

may learn to spell it without looking at the 
album jacket. Vanguard again makes this 
music newsworthy on a special demonstration 
stereo record priced at $2.98. As in the case of 
monophonic records in their demonstration 
series, the sound matches that of their full - 
price stereo discs. The stereo separation and 
directionality hold their own with other labels' 
versions of this tonal tapestry. 

BARBER: Vanessa 
Dimifri Mitropoulos conducting Metropolitan 

Opera Cast, Orchestra and Chorus 
RCA Victor Stereo Record LSC -6138 

Fullusving its world première in January, 
Samuel Barber's first operatic work was hailed 
as the best American opera ever presented at 
the Met. RCA Victor has selected this Metro- 
politan production as its first opera on stereo 
disc. Having heard samples of operetta record- 
ings in stereo on other labels. I opened the 
dual channels of this three -record album with 
considerable anticipation. I was surprised to 
discover that, instead of moving about on an 
imaginary stage, the Vanessa cast remained 
stationary throughout most of the performance. 
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The singers have been recorded in the center 
of the stereo area with the sound of the 
orchestra surrounding them on all sides. Miking 
is closer than that used during the Met broad- 
casts. The voice levels do not vary as they 
often do on the air. The sound is crisp and 
fresh, befitting a new and important venture 
in American opera. 

Let's Dance 
David Carroll and His Orchestra 

Mercury Stereo Disc SR -60001 
This recording represents some ut the efforts 

being made to satisfy both schools of thought 
on the question of separation of sound sources 
in stereo. David Carroll, who also serves as 
Mercury's A and R director, strives for the 
solid wall of sound between speakers during the 
ensemble work of the orchestra. Then, to 
placate those who look for placement of in- 
dividual instruments in one loudspeaker at a 
time, he mikes the soloists at the outer edges 
of the so- called wall of sound, Such liberties, 
undesirable in stereo recording of classical 
music, point the way to a solution of the 
separation controversy. 

Note: Records below are 12 -inch LP and ploy 
back with RIAA curve unless otherwse indicated. 

The Organ 
E. Power Biggs 

Columbia DL -5288 
A lavish yet highly informative gift item 

sure to please any organ fan. Enclosed in a 
39 -page volume with comprehensive essays and 
illustrations, this record sums up in sound the 
recording efforts of organist E. Power Biggs 
during 5 years of touring Europe. Dozens of 
famous classical organs of Holland, England, 
Germany, France, Austria. Spain. Portugal. 
Iceland and the Scandinavian countries are 
described and played by Mr. Biggs. The sound 
is magnificient. A first -rate system will reveal 
fascinating differences during the tonal com- 
parisons of organs recorded with the same 
microphone and tape recorder. Substantially the 
same mike placement was used in all instances. 
By a wide margin the finest release of its type. 

SCHUBERT: Octet in F Major 
Berlin Philharmonic Chamber Music Ensemble 

Capitol -EMI G -7112 
With the introduction of this new label 

featuring artists of its parent company, Electric 
and Musical Industries of England. Capitol now 
offers three classical catalogs. A sampling of 
several discs in the first release reveals a re- 
cording characteristic unlike that of the Capitol 
and Angel curves. I get best results at a turn- 
over higher than that called for in the RIAA 
setting. With the bass filled out, this is a 
beautiful record of Schubert's ingratiating 
chamber work for woodwinds, strings and horn. 

The Virtuoso Oboe 
Andre Lordrot, Oboist 
Felix Prohaska conducting Chamber Orchestra of 

Vienna State Opera 
Vanguard VRS -1025 

The four oboe concertos on this record reflect 
the easygoing atmosphere of 18th- century music 
making. Exceptional presence in the pickup of 
the smoothly played solo instrument. 

TCHAIKOVSKY: Capriccio Italien 
George Szell Conducting Cleveland Orchestra 

Epic LC -3483 
Normally assigned heavier classical fare by 

Columbia and Epic, Szell demonstrates here the 
value of disciplined, straightforward musician- 
ship. He sets in a new light the Capriccio 
Italien, Rimsky- Korsakov's Capriccio Kapapnol 
and Dances of the Polootsi from Borodin's 
Prince Igor. There is a natural richness in the 
sound. 

Music of Leroy Anderson, Vol. 2 
Frederick Fennell Conducting Eastman -Rochester 

Pops Orchestra 
Mercury MG -50043 

With this second album, Mercury now has on 
the market its own version of Leroy Anderson's 
most sought -after tunes. Luckily, his trans- 
parent scoring permits placement of six selec- 
tions on each side of the record without undue 
sacrifice of dynamic range or frequency re- 
sponse. A good buy. END 

,Fame and address of any manufacturer of 
records mentioned in this column may be ob- 
tained by writing Records. RADIO- ELECTRONICS, 
154 Wcet 14 St., New York 11, N.Y. 
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Part III -The concluding section of this 
series deals with stereo discs, cartridges 
and the problems they present 

THE commercial stereo disc is 
scarcely a year old, yet this bawl- 
ing youngster has thrown the hi -fi 
industry into a state of consterna- 

tion and the audiophile into a state of 
confusion. 

The trouble began with an initial 
misconception which still is not com- 
pletely dispelled. Originally this new 
record was thought perfectly compat- 
ible -that it could be played mono- 
phonically on existing equipment as 
well as stereophonically with an addi- 
tional channel. 

But this is true only if you use a 
stereo cartridge. While a standard pick- 
up will track a stereo groove and repro- 
duce sound, it will also damage that 
groove severely. To understand just 
why this is so, we must consider the 
differences between stereo and mon- 
aural record grooves. 

Stylus movement 
A phono pickup generates an electri- 

cal signal because of displacement of 
the groove from a center path. This 
reproducing stylus moves to follow the 
groove and this movement is trans- 
mitted to the cartridge's element pro- 
ducing a voltage output. 

In the conventional monophonic rec- 
ord the displacement is lateral, as 
shown in Fig. 1 -a. The groove moves 
from side to side about the center 
point. Groove depth remains constant. 

Another monophonic system, some- 
times used for broadcast transcriptions, 
is vertical (see Fig. 1 -b). Now the 
groove moves up and down about a cen- 
ter point, and its depth varies. 

In Fig. 1 -c the displacement force 
comes from an angle of 45° with respect 
to the record face. This time, the left 
wall of the groove is displaced diag- 
onally about its rest point, but the 
right wall is unaffected, except for 
having its length varied. 

Similarly, if the displacement is 
driven from 45° in the other direction, 
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as in Fig. 1 -d, the right wall is dis- 
placed while the left wall remains in 
line. The modern stereo disc uses a 
combination of the movements shown in 
Figs. 1 -c and 1 -d, and has been dubbed 
the 45/45 system. 

In practice, the left -channel signal 
is applied as in Fig. 1 -c and the right 
as in Fig. 1 -d. Two motors are used 
in the cutter and two transducing ele- 
ments in the cartridge. 

It is interesting to note that when 
the two signals are equally intense and 
in phase, the resultant groove motion 
is vertical. When the signals are ex- 
actly out of phase, the groove is dis- 
placed laterally. 

As a practical matter, the stereo re- 
producing stylus must be able to follow 
any of the four types of motion shown 
in Fig 1. The groove bottom may then 
fall anywhere within the shaded square 
shown in Fig. 1 -e. But for the standard 
monophonic pickup, this is too much. 

The monaural cartridge is purposely 
designed to be unresponsive to vertical 
motion. With a minimum of output re- 
sulting from such motion, it effectively 
filters out vertical turntable rumble and 
other such spurious signals. 

The monaural cartridge's system is 

a d 

e 
Fig. 1 -Some of the possible groove 
displacements in phonograph records: a- lateral; b - vertical; c, d & e - 

45/45 stereo. 

By DONALD C. HOEFLER 

also made much stiffer in the vertical 
direction than in the horizontal plane. 
This makes for better tracking of a 
lateral groove, but it only makes for 
destruction of the 45/45 stereo groove. 

The moving elements in the stereo 
cartridge must be free to respond to 
displacement anywhere in the shaded 
area of Fig. 1 -e. This is possible only 
if the mechanical linkages between 
stylus and generators are equally com- 
pliant in both directions. 

The generating elements may be 
either piezo or magnetic. Both crystal 
and ceramic pickups are available in 
the piezo types, and in the magnetic 
group are moving -coil, moving- magnet 
and variable -reluctance types. 

Last month we advised that one of 
the first steps in a stereo conversion 
should be replacement of the cartridge. 
This is true only if you are definitely 
committed to the idea of going stereo, 
and should not be taken to mean that 
a stero cartridge is superior to the 
lateral types for monophonic records. 
The stereo cartridge will play both 
types of records, while the mono car- 
tridge cannot track stereo records with- 
out damaging them. But on the other 
hand, the standard cartridge is still 
better for standard records. Of course, 
for best results, two arms and pickups, 
one for mono and one for stereo, can't 
be beat. 

Not only must the stylus in a stereo 
groove be able to move to more places, 
it also has to move more hardware 
around with it. Stereo cartridges have 
two elements instead of one, and the 
increased mechanical mass lowers the 
resonance, perhaps even into the audio 
region. While the listener may not be 
concerned with the heartbreaking 
struggles of the pickup designers over 
the past year and a half, it is important 
to realize that there is no need to place 
an additional strain on your pocket- 
book by replacing a perfectly good 
pickup, unless you are definitely corn- 
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Fig. 2 - Method of dividing signals 
f pickup -arm cable before connect- 
ing to stereo preamps. Jumper permits 
combining signals for monophonic re- 

production. 
mitted to following through with a 
complete stereo system. 

Turntable rumble 
Another problem which has caused 

many sleepless nights is turntable 
rumble. Many otherwise excellent tables 
have exhibited excessive vertical rumble 
when used with a stereo cartridge. The 
standard lateral pickup effectively 
damps out the effect of these vibrations, 
but the stereo units show it up for all 
it's worth. 

Usually, the motorboard must be 
more carefully isolated from the floor 
and from the speaker cabinets, using 
additional soft springs or foam- rubber 
pads. This problem may also be the 
explanation for the increased number 
of belt -driven turntables on the market, 
a type which until recently had not 
been very popular. 

Stereo in monaural system 
The outputs from each of the two 

stereo- cartridge elements are usually 
unbalanced. Each signal is ac, and one 
output lead is grounded. In some units 
the two ground leads are tied together 
internally and come out to a common 
terminal. In others, they come out to 
separate terminals, although they may 
be connected internally anyway. This is 
the reason why some cartridges have 
four terminals while others have only 
three. 

When using a stereo cartridge in a 
monophonic system to play a stere, 
disc, the existing phono cable in th, 
pickup arm may be used. The ground 
terminal (s) of the cartridge are con- 
nected to the ground or braid of the 
cable, while the two remaining pickup 
terminals are paralleled and connected 
to the cable's hot lead. 

While this puts the two generator 
signals in phase electrically, there may 
still be some audio phase distortion. 
Nearly any sound produced in the studio 
will be recorded in varying degrees on 
both channels. This is right and proper, 
if you intend to avoid "pingpong" and 
other extreme effects used by overzeal- 
ous recordists. 

But there is a difference in arrival 
times of the sounds reaching the two 
microphone recording channels. And 
the phase relationship between the two 
resulting signals depends on the fre- 
quency of the sounds and the relative 
distance of the microphones from the 
source. 
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TURNTABLE CENTER 

Fig. 3 -The left pickup element han- 
dles the right channel. Nhile the right 

element handle, the left channel. 
As explained in Part I of this series, 

when this phenomenon occurs in life, 
your ears allow for it. In fact, this is 
one of the ways we determine the direc- 
tion of a sound source. But an electronic 
amplifier is not as clever as the human 
brain, so it simply combines all com- 
ponents of the complex signal fed into 
it. 

If the signals should happen to be 
out of phase at a given instant, the 
sound will be unnaturally attenuated; 
if they should add together, there may 
be some unexpected peaks. This is one 
more reason for using a stereo pickup 
with a monophonic system only as a 
stop -gap at best. 

All present stereo cartridges are de- 
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signed for standard mountings and may 
be installed in most existing pickup 
arms. When both outputs are used for 
stereo, simply install a second length 
of shielded or twisted phono cable in 
the arm or even better, replace the ex- 
isting wiring with a new length of two - 
conductor cable. Then the two channels 
are split up, using a jack -plug arrange- 
ment mounted on the turntable chassis, 
as shown in Fig. 2. 

Which channel is which 
Designating the channels as left and 

right is done with respect to the ob- 
server. The left side of the orchestra 
as you face it is recorded on the left 
channel and reproduced from the left 
speaker. 

As for the disc, left- channel informa- 
tion is engraved on the left or inside 
groove wall. The right channel is on the 
right or outside wall. Since each pickup 
element is diagonally opposite the 
groove wall affecting it, the left element 
responds to the right channel, while the 
right element picks up the left channel. 
Although confusing when put into 
words, Fig. 3 makes this idea quite 
clear. END 

NEXT MONTH 
SIGNAL -LEVEL COMPARATOR 

BUILD AN AUDIO EAR 

A quick way to check your amplifier's gain and 
frequency response. Also operates as an attenuator 
or voltage divider. 

By J. E. Pugh, Jr. 

A simple and ingenious induction phone unit per- 
mits the children to listen to TV with the volume all 
the way down, may be used as a paging unit or as a 
mystifier for home entertainment. 

By Edwin Bohr 

PORTABLE EQUIPMENT IN COLOR TV SERVICING 
Red and Fuzzball come back with penetrating corn - 
ment and valuable information on some of the 
less -publicized aspects of color TV service. 

SIMPLE SUPER TIME BASE 

By Robert Middleton 

Promised for this issue, this article was delayed 
by an unfortunate fire in our draftsman's studio. 
Copies of the drawings have been received, and 
we hope to print it next month. 

By Tom Jaski 
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what's 
new 

RADIO TELESCOPE at the Mullard Radio 
Astronomy Observatory of England's Cambridge 
University will use galvanized -iron wires stretched 
across tubular steel frames in place of the usual 
paraboloid reflectors. Shown here during construc- 
tion before the installation of the 320 reflector 
wires, the reflectors can move along 1,000 feet of 
railroad tracks, and can rotate about the east -west 
axis. Two small antennas can be positioned along 
the giant reflector to cover the required area. 
Resolution is equivalent to that of two antennas 
each 800 x 500 feet. 

ELECTRONIC PAYLOAD of Pioneer space vehicle, 
which climbed more than 79,000 miles. Among the electronic 
devices were instruments to measure magnetic fields of the 
earth and moon, the number of micrometeorites encountered in 
flight, radiation intensity, internal temperature, and an infra- 
red scanner to view the far side of the moon, plus telemeter 
transmitting equipment to convey the data to receiving sta- 
tions. The complete instrument package weighed only 25 
pounds. Smaller photo shows position of electronic package 
as technicians adjust small vernier rockets. 

ELECTROCARDIOGRAMS BY PHONE are possible 
with this 5 -pound transistor device developed by Dr. E. Grey 
Dimond of the University of Kansas Medical Center. Standard 
electrocardiograph leads are attached to the patient. At the 
receiving end of the telephone line, a modified unit is attached 
to any standard electrocardiograph machine. No attachment 
to the telephone is necessary. The transmitter uses a fre- 
quency modulated tone and a push -pull dc amplifier. Using 
a more complex system, two Kansas City, Mo., physicians 
recently diagnosed heart conditions of three patients in 
Bethesda, Md., through a long- distance circuit which relayed 
not only electrocardiograms and heart sounds, but electronically 
coded signals for pulse respiratory rates and volume. 

SAFETY GLASS becomes an integral part of 

the picture tube in a new process developed by 
Corning Glass 1Vorks, manufacturer of glass en- 
velopes for picture tubes. The new tube has a 
second contoured glass panel laminated perma- 
nently to the original bulb. A clear liquid plastic 
is cast between the permanent safety glass and 
the picture -tube face. Insert shows the "twin - 
panel" tube after curing, Finger indicates how the 
glass skirt fits completely around the faceplate. 
A different version of the bonded safety glass 
was introduced recently by Pittsburgh Plate Glass 
Co. (RADIO- ELECTRONICS, October, 1958, 
page 6). 



 

electronics brings 

Experiments show that 
electronics may one day 

restore sight to the blind 

THE problem of restoring sight 
by artificial means has intrigued 
mankind since the dawn of time. 
But although literature abounds 

with examples of achieving this ob- 
jective by miraculous processes, it took 
modern electronics actually to turn 
night into day for the sightless. 

The dramatic event first occurred in 
a Los Angeles, Calif., hospital's operat- 
ing room on the morning of Oct. 29, 
1957. Tiny holes were drilled in the 
skull of a volunteer patient. Wires finer 
than human hairs were placed in the 
holes. Then came the real heroes -two 
home -made square -wave generators and 
a pair of cadmium -sulfide photocells. 
The result brought jubilation to a tiny 
knot of doctors and nurses gathered 
in the room. For a totally blind person 
saw light- through the magic of elec- 
tronics -for the first time in medical 
history. 

Problems to overcome 
It sounds simple, but this simplicity 

is deceptive. Actually, the process of 
duplicating vision electronically is so 
staggeringly complex that few scien- 
tists, even after my initial experiments, 
thought it possible. Many are still 
skeptical. "Yes, you have obtained 
light," they protest, "but you will never 
get true vision." 

Consider the most obvious difficulty. 
Each retina, in back of the eyeball, 
contains over one million individual 
light- sensitive nerve cells. Each cell 
is connected to its own nerve fiber. Col- 
lectively, these nerve fibers traverse the 
brain from front to back in two bundles 
known as optic nerves." In recesses 
deep within the brain the optic nerves 
pass through "relay stations" where 
they are joined by other nerves pro- 
viding interpretative functions. Here, 
indeed, are point- for -point mosaics of 
such intricacy that scientists have yet 
to explore them fully. These visual 
"cables" terminate in the very back of 
the brain, in an area half the size of a 
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LIGHT to the 

BLIND 
By JOHN C. BUTTON, JR., M.D. 

lemon, known as the visual cortex. It 
is here that consciousness of vision 
actually occurs, and it is this area 
that was "tapped" by the author and 
his associate, Dr. Tracy J. Putnam (a 
famed brain surgeon, now chief of 
neurosurgery, Cedars of Lebanon Hos- 
pital, Los Angeles, Calif.). 

The logic behind selecting this spot 
is simple. First, the area is readily 
accessible from a surgical standpoint. 
More important, it is usually intact in 
blind persons. Nearly all blindness is 
caused by disease or accidents affect- 
ing either the eyes themselves or the 
sight pathways forward of the visual 
cortex. By "plugging" directly into the 
visual cortex, all such parts are by- 
passed. Vision could then be possible - 
at least theoretically -even in a person 
without eyes. 

The first step was to find a willing 
volunteer patient. Fortunately I had 
under my care a woman of 36, who 
had been totally blind for eighteen 
years and who was willing to undergo 
the tests. 

Two major problems now arose. 
First, would electrical stimulation of 
the visual cortex actually produce 
flashes of light in our patient? It was 
common knowledge that it would in per- 
sons with normal sight. The phenome- 
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non had been demonstrated on numer- 
ous occasions during brain- mapping 
studies at research centers in the 
United States and Canada. But no 
such tests had been performed on 
truly blind individuals, who conceiv- 
ably might not react in so- called normal 
fashion. 

Furthermore, most scientists felt 
that sight cells in the brain of a person 
who had been blind for any length of 
time had probably atrophied or dried 
up from extended lack of use. This 
happens with most bodily functions if 
they remain unused. Why, asked the 
scientists, should the sight cells be the 
only major exception to the rule? 

A second basic problem faced us. If 
electrical stimulation of the brain pro- 
duced flashes of light, what then? How 
could such flashes be correlated with 
outside illumination to provide a prac- 
tical measure of sight? 

We answered the second question 
first. The flashes of light (if they 
occurred) would be induced by elec- 
tricity of a certain frequency and 
strength. To pick up evidence of outside 
light rays we needed only a way to 
convert light rays into electrical cur- 
rent of the previously determined speci- 
fication. This, we believed, could be done 
using.. cadmium -sulfide photocells con- 
nected to the brain through a simple 
vibrator power supply. 

The answer to the first question 
would have to await the results of our 
first operation, which we scheduled for 
Oct. 29, 1957. 

Time to operate 
The night before the operation a 

small patch of hair was removed from 
the back of the patient's head and the 
skin was prepared with antiseptics. In 
the operating room the following morn- 
ing, Novocaine was injected into the 
skin of the area, but otherwise no anes- 
thetic was used. A sleeping patient 
could not tell us anything. 

Four tiny holes were drilled through 
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Testing to determine 
optimum current - 
620 pa was the re- 

sult. 

the back of the skull and four needles, 
each four inches long, were inserted 
through the holes directly into the sub- 
stance of the brain. (This area of the 
brain does not have nerves of sensation, 
hence the patient experienced no pain.) 
Four stainless steel insulated wires, 
each 6 inches long and .003 inch in 
diameter, were inserted through the 
needles. To insure contact with the 
sight cells 1 millimeter of insulation had 
been scraped from the tip of each wire. 
The needles were then carefully with- 
drawn, leaving the wires approximately 
2 inches deep within the brain and held 
fast by tissue elasticity. 

The first crucial moment had arrived. 
Would we get flashes of light, or would 
our courageous patient remain locked 
in her closet of darkness? 

We signaled, and a nurse quietly 
trundled a surgical tray up to the 
patient lying on the operating table. 
On the tray were the two small, make- 
shift supply units we had fabricated 
only the day before out of second -hand 
parts at a nearby electronics store. 
Total cost, including a brace of cad- 
mium- sulfide photocells attached to one 
unit -$9.45. The vibrator's simple cir- 
cuit, with the photocells connected, is 
shown in the diagram. 

Here, perhaps, an explanation is 
needed. This was medical history in 
the making. We were about to embark 
upon a sea that had been charted by 
miracle- workers but never by scientists. 
We were about to attempt to demon- 
strate somethinng that most of our 
colleagues had, by scientific logic, 
"proved" impossible. Yet we were using 
makeshift, home -made, second -hand 
equipment of so primitive a nature that 
grade- school students would have 
laughed at it. Why? 

There were two good reasons. First, 
we couldn't be sure what precise cur- 
rent specifications would be required, 
hence we didn't have any way of know- 
ing what type equipment (in simple, 
available form) would best serve our 
purpose. So we chose the most elemen- 
tary-a primitive vibrator supply, 
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Betty, holding the 
photocell, locates the 
candles on her birth- 
day cake. Dr. Button 

is at the right. 

which we hoped would put out a square 
wave of the proper strength and fre- 
quency. 

There was another good reason. We 
lacked funds. Nobody had come along 
to underwrite our tests. We had to do 
things the cheapest way. Perhaps this 
sounds "undignified" for research scien- 
tists. Nonetheless, it is true. 

The patient was lying quietly, ex- 
pectantly, face down on a special 
headrest. The four tiny wires dangled 
from the back of her skull, their free 
ends barely discernible in the reflected 
glare of the operating -room light. 

One of the vibrator supply units was 
plugged into an outlet. Its two alligator 
clips were clamped onto the free ends 
of two of the wires. 

"Betty," I said, "tell us if you see 
anything." 

A hush fell over the operating room. 
Nurses, doctors, attendants -all paused 
like statues. The current was applied. 

"I see a flash! I see more! I'm seeing 
flashes of light!" 

A silent cheer seemed to emanate 
from the white -garbed figures en- 
circling the patient. 

"It's . . . it's gone! The flashes are 
gone!" There was a throb of disap- 
pointment in Betty's throat. 

My colleague and I looked at each 
other, smiling beneath our surgical 
mask s. 

"That's as it should be, Betty," I said, 
trying to suppress some of the jubi- 
lance I felt. "We've turned off the cur- 
rent. Now -watch again." 

Another pause. Then . . . "There it 
is ! There they are ! The flashes again!" 

Again and again we manipulated our 
single little dial. Again and again our 
patient's responses indicated without 
question that she perceived flashes of 
light. 

It was time now to forget the drama 
of the experience, at least for the 
moment, and record our findings. After 
multiple trials we determined that the 
current giving our patient the keenest 
flashes of light measured 25 volts and 
620 pa at 75 pulses per second. The 

dc impedance between electrodes meas- 
ured 40,000 ohms. 

Surely this was far in excess of any 
voltages encountered in the physiologi- 
cal process of vision as provided by 
nature! To be sure it was, but nature 
does not have to contend with such 
hindrances as electrode resistance, 
which in our opinion was principally 
responsible for our relatively high volt- 
age. Normally, vision is produced when 
light falls on the retinal cells in the 
back of the eyeball. These light rays 
first initiate a chemical response, which 
is instantly converted into an electrical 
current of almost infinitesimal propor- 
tions and then transmitted to the very 
center we had tapped -the visual cortex 
in the back of the brain. But what na- 
ture does, and what man must do to 
duplicate her wonderful processes, are 
sometimes vastly divergent. 

Did the patient feel any discomfort 
during the electrical trials? Beyond a 
certain voltage point she became aware 
of sensations of mild electric current 
in her head, which she described as a 
sort of vibration. But when the current 
was kept at the previously determined 
optimum level, 620 pa, she felt no dis- 
comfort. 

Phase two 
Now, we were ready for the second 

phase of our experiment. We had pro- 
duced the flashes of light, proving, 
among other things, that after 18 
years of total blindness, our patient's 
brain cells, for reasons we have yet 
to determine, had not followed nature's 
usual rule and dried up. 

But the flashes of light, dramatic as 
they were to one accustomed to total, 
permanent darkness, actually were of 
no practical value. We still had to prove 
that outside sources of light could be 
picked up and fed to our patient's brain. 

I breathed a prayer and picked up 
a double cadmium -sulfide photocell 
which we had previously attached in 
series with one vibrator supply. Theo- 
retically, when the dial was set to ap- 
proximate the current specifications we 
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With vibrator hooked up, patient 
can detect light. 

had already determined, the patient 
should receive light impressions if she 
pointed the cell at a light. 

"Betty, hold this little gadget. It's 
like a tiny flashlight. Tell us if you see 
anything." 

The massive operating -room lights 
were turned off, and a gooseneck lamp 
containing a 40 -watt bulb was brought 
up to the patient. Its switch was noise- 
less -Betty couldn't fool us or herself. 

"There! There's a light! It's not a 
flash. It stays on!" 

Betty's hand, holding the photoelec- 
tric cells, had been guided to within a 
few inches of a burning 40 -watt bulb. 

"Now it's off. I don't see anything." 
My colleague silently gave the well - 

known Churchillian victory sign. The 
light, sure enough, was off. 

"Now, Betty, tell us when it conies on 
again. Tell us whether it's weak or 
strong." 

There was a pause. Then ... "There 
it is! But it's faint. Very faint." 

I was, in fact, holding the light 
several feet from the photoelectric cells. 
Gradually I brought it closer. 

"Now it's getting stronger! Now it's 
much stronger! Oh ... it's dazzling!" 

The final test, in the operating room 
that day, provided what was almost 
a foregone conclusion. Betty would 
have to find the light unaided. 

She was placed in a sitting position, 
given the photoelectric cell and told 
to probe for the light. 

"There it is! It's there on my right 
. . over there. Right there!" she 

finished with an emphatic shake of the 
photocell as she pointed it squarely at 
the lamp. 

"Now it's on my left. Now it's there ... right straight ahead!" 
The drama was not yet over. Betty 

was given a day of rest, after which 
the apparatus was suspended in a 
shoulder -bag, still attached, of course, 
to the tiny wires protruding from the 
bandage in the back of her head. She 
was on her own! Her task now was to 
walk through an obstacle course con- 
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the photo at 

right. 
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sisting of lamps strategically placed 
about a large room. Betty was also to 
find the windows by perceiving day- 
light. 

It is almost an anticlimax to report 
that Betty succeeded magnificently in 
accomplishing these objectives. Her 
final triumph came, perhaps, when she 
perceived the candlelight on her birth- 
day cake and accurately blew the 
candles out. 

Plans for the future 
But we realized that our experiment, 

though representing a milestone in 
medical history, was only a primitive 
beginning. To be sure, the initial experi- 
ment has been improved upon. Re- 
cently, new and smaller wires have been 
implanted in Betty's brain. By attach- 
ing two square -wave generators simul- 
taneously to two pairs of wires, Betty 
could perceive, through two sets of 
photocells, varying patterns of light. 
These patterns were altered in ways 
that we have yet to explain when the 
square waves were rapidly changed to 
sine waves and back again. Such pat- 
terns constitute a step toward per- 
ception of images and shapes, which 
we believe we shall eventually obtain 
as we refine our surgical techniques, 
improve our electronic scanners and, 
above all, learn a great deal more about 
the physiology of vision. 

In the immediate future, for instance, 
we plan to insert not two wires, not 
four, but several hundred. Their size 
will be almost microscopic, hence there 
will be no irritation of the brain. 
Furthermore no wound will remain, as 
we shall bury the wires permanently, 
allow the skull and skin to heal, and 
transmit the required current by in- 
duction through a solenoid hidden in the 
shafts of eye glasses. We are now de- 
signing various miniaturized devices to 
pick up visual currents, ranging from 
tiny photosensitive image screens to 
modified sonar units. The visual impres- 
sions obtained by the blind, in the not 
too distant future, will in our opinion 

lot 
approximate true vision -all through an 
apparatus as simple and inconspicuous 
as a hearing aid. 

There are those who say our proj- 
ect cannot be successfully completed. 
Unfortunately, many with sight have 
no vision. But many with vision have 
no sight, and it is from these -from 
among the brave Bettys who will con- 
tinue to volunteer for our experiments 
-that our faith, our hope and their 
help will spring. END 

Transistor Destructors 
When working with transistors, I 

have experienced a number of near - 
crises because of blunders. Here are a 
baker's dozen of the most common trou- 
blemakers, which I call "transistor de- 
structors": 

1. Vtvm -improperly grounded or 
switched to ohmmeter position. 

2. Ohmmeter -set for lower ranges 
where current is too high. 

3. Transistor checker -improperly 
set up to provide too much current 
or voltage, or wrong parameters. 

4. Wrong polarity -of one or more 
leads. 

5. Leads -that are easily moved into 
shorting position on a breadboard. 

6. Alligator clips -that short or pop 
off, leaving high voltages between 
transistor elements. 

7. Oscillator -with too much feed- 
back, causing junction punch - 
through. 

8. Soldering iron -with too much 
wattage, too close to transistor. 

9. Failure to check voltage -before 
plugging transistor into socket. 

10. Bias bleeder -that heats up and 
burns into a short or open. 

11. Heat sink -not large enough or 
not fastened firmly to transistor. 

12. Overdriving -when using signal 
generator. 

13. Reading this -while your tran- 
sistor gets hot and your emitter 
current avalanches. E. G. Homer 
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Electronic computers, gyroscopes and accelerometers, when properly combined, 
form a sensitize guidance system that leads a guided vehicle to any spot on earth 

Accelerometer used 
in 5,000 -mile range 
ballistic missiles. 

Gyroscope used in 5,000 -mile 
range missiles has extremely 

low drift rate. 

ANEW technique called "inertial 
guidance enables man to 
match the ability of birds to 
navigate unerringly over dis- 

tances of thousands of miles without 
using radio or radar. Furthermore, 
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Fig. 1- Cutaway view of a simple ac- 
celerometer. Any acceleration of the ve- 
hicle in which the device is mounted 
causes the mass to be displaced from 
the center, producing a signal which is 

proportional to the acceleration. 
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Inertial Guidance 

Directs Planes 

and Missiles....,..,, ... 

ROLL AXIS GIMBAL 

_-ACCELEROMETERS 

STABLE ELEMENT 

ROLL GIMBAL 
SERVO MOTOR 

AIRFRAME 

AZIMUTH GIMBAL SERVO MOTOR' 

PITCH GIMBAL 
SERVO MOTOR 

Courtrxt/ of Aviation flrek 
Fig. 2 -The stable platform consists of two or three gyroscopes, plus two or three 
accelerometers mounted in a gimbal arrangement which allows gyros to keep 

the accelerometers fixed in .puce, no matter how the vehicle moves. 

the inertial- guidance system can op- 
erate in weather so bad that the birds 
are grounded. 

Inertial guidance will direct our 
new intercontinental ballistic missiles 
(ICBM's) to targets 5,000 miles away 
and will also direct our newest bombers, 
the supersonic B -58 and hypersonic 
B -70, to their targets. It recently was 
used to guide the submarine Nautilus 
on its polar mission. 

An inertial- guidance system is com- 
pletely self -contained in the missile or 
airplane. It does not require ground - 
based radio or radar stations for assist- 
ance, nor does it radiate any electro- 
magnetic energy itself. Inertial sys- 
tems do, however, make extensive use 
of electronics. 

There are a variety of possible iner- 
tial system configurations, depending 
upon the intended mission. However, all 
operate on the same basic principle- 
measuring accelerations of the missile 
or airplane throughout the guided por- 
tion of its flight. From these measured 
accelerations an airborne computer sys- 
tem can calculate how far the vehicle 

has traveled and in what direction. 
The only data the inertial system 

computer needs is the position of the 
target relative to the takeoff point. The 
computer then continuously calculates 
the vehicle's position, compares it with 
the desired course -to- target, and gen- 
erates signals which automatically steer 
the vehicle onto the correct course. 

Because inertial systems are com- 
pletely self- contained, do not themselves 
radiate any electromagnetic energy and 
do not need ground -based radio -radar 
stations, they offer several important 
military advantages: 

Jam- proofness: There is no known 
way to jam or confuse an inertial sys- 
tem. By contrast, guidance systems 
which use radio or radar can he jammed 
or disrupted by enemy electronic coun- 
termeasures equipment. 

Security: Unlike radio -radar guid- 
ance whose electromagnetic radiation 
tips off enemy that the vehicle is corn- 
ing, making it possible to launch inter- 
cepting aircraft or missiles, inertial 
guidance gives no advance warning to 
the enemy. 
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Mobility: Since inertially guided 
missiles require no large ground -based 
guidance system installations, they can 
be launched from hidden sites or 
quickly moved to other locations. 

Certain limitations or disadvantages 
are, however, inherent in inertial sys- 
tems. For example, an inertial system 
is extremely costly because of the ex- 
treme precision required to fabricate 
its components. Also, errors build up 
with time, so accuracy is reduced on 
long missions. However, there are 
ingenious ways for getting around this 
problem. 

How does it work? 
To understand how an inertial sys- 

tem operates, we must first examine the 
basic fundamentals. These are quite 
simple. If you were told that an auto- 
mobile had started from rest and was 
accelerating uniformly at the rate of 
10 feet per second every second, you 
could calculate its distance at any given 
instant. The formula is: 

Distance = 1 at' 
where a is acceleration and t is time. 

For example, after 1 second the car 
will have covered a total distance of 5 
feet (',2 x 10 x 1). At end of 2 sec- 
onds the auto will have moved a total of 
20 feet, and after 3 seconds a total of 
45 feet. 

If the car were equipped with a de- 
vice which could measure and indicate 
the acceleration, and if we had a stop 
watch, scratch pad and pencil, we could 
always calculate how far we had 
traveled. 

Naturally, in a car equipped with an 
odometer speedometer, there is no point 
in going to such trouble to determine 
how far we have traveled. But in an 
airplane or missile there is no such easy 
way of measuring distance covered 
and hence we turn to inertial guidance. 
An inertial system continuously runs 
through the mathematical calculation 
of the D 12 at equation. 
Measuring acceleration 

To perform this computation, the 
inertial system must continuously meas- 
ure vehicle acceleration relative to the 
earth. To do this, the system employs 
devices known as "accelerometers." One 
of them is installed in the aircraft or 
missile to measure accelerations along 
its fore aft axis. Another is installed 
so as to measure accelerations at right 
angles to the fore aft axis- correspond- 
ing to a line drawn through the 
vehicle's wings (or where its wings 
would he if it had them). In certain 
applications, primarily ballistic mis- 
siles, a third accelerometer is installed 
to sense accelerations at right angles to 
the other two, essentially up down ac- 
celerations relative to the earth. 

In principle, these accelerometers are 
very simple devices, but in practice they 
become very complex to achieve the ex- 
tremely high sensitivity and accuracy 
required. The simplest type of ac- 
celerometer consists of a weight (mass) 
which is suspended in an enclosure by 
two springs (see Fig. 1). 

ELECTRONICS 

The stable platform on the right is 
undergoing a final series of tests to 

check its accuracy. 

Inertial guidance gyros, accelerome- 
ters and other critical components are 
assembled, inspected and tested in air - 
conditioned dust -free rooms to pre- 
vent contamination and resultant 

inaccuracies. 
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When the accelerometer is at rest 
(zero acceleration), the mass is cen- 
tered relative to its enclosure by the 
supporting springs. If the enclosure is 
suddenly moved along its sensitive axis 
(line running through springs and 
weight) , the weight will try to "sit 
tight," until it is forced to come along 
with the enclosure by the forces exerted 
by the springs. This follows Newton's 
laws of motion which say that a body 
at rest tends to remain at rest unless 
acted upon by outside forces. 

The amount that the weight is dis- 
placed from its center (zero- accelera- 
tion) position inside its enclosure is in 
direct proportion to the magnitude of 
the acceleration applied to the en- 
closure. If a small electrical pickoff 
(potentiometer, synchro, etc.) is added 
to measure displacement of the weight 
from its center position, the signal gen- 
erated by the pickoff will be propor- 
tional to acceleration, and the complete 
device will function as an accelerom- 
eter. 

Because the accuracy of the inertial 
guidance system can be no better than 
the accuracy of its accelerometers, more 
elaborate and more complex acceler- 
ometers than the one described must be 
used. The problem is made more diffi- 
cult because of the wide range of ac- 
celerations the device must measure - 
from perhaps 100 G (100 times the 
acceleration of gravity) to a few thou- 
sandths or millionths of a G. 

Some inertial systems employ what 
are called "integrating accelerometers," 
which sense acceleration and simul- 
taneously perform the operation of 
"integration" so that their output 
signal is directly proportional to the 
vehicle's velocity or distance traveled. 
The integrating accelerometer is more 
complex than the elementary acceler- 
ometer, but simplifies the calculations 
which must be performed by the sys- 
tem's computer. 

In one respect, Nature appears to 
have conspired to make inertial guid- 
ance systems impractical. This prob- 
lem arises because the accelerometer 
which reacts to the vehicle accelerations 
it seeks to measure also responds to the 
force of gravity which it should ignore. 

Thus an accelerometer intended to 
measure horizontal accelerations along 
the fore aft axis of an airplane or 
missile would correctly sense no accel- 
eration when the vehicle is at rest, so 
long as the accelerometer is truly hor- 
izontal. But if the vehicle and accel- 
erometer were slightly off level, the 
accelerometer weight would be deflected 
from center by gravity, and the in- 
ertial guidance system would "think" 
the vehicle had taken off when in fact 
it was still at rest. 

If this were the extent of the problem, 
it could be easily solved by leveling up 
the accelerometers before turning on 
the inertial system prior to takeoff. 
But even if this were done, the missile 
or airplane obviously is not going to 
maintain a perfectly level attitude once 
it has been launched. 
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The basic problem, then, is how to 
keep the accelerometers in position 
throughout the mission to prevent them 
from sensing gravity and confusing it 
with accelerations due to actual vehicle 
motion. 

For a solution, inertial system de- 
signers turn to the gyroscope, a device 
that tries to hold its angular position 
always fixed in space. The simple 
spinning top, or the toy gyro which 
children find so amusing, demonstrates 
this principle. 

The stable platform 
A basic gyro consists of a small fly- 

wheel spun at extremely high speeds, 
usually by an electric motor. The shaft 
about which the flywheel rotates is 
called the "spin axis," and it is this 
which the gyro seeks to hold fixed in 
space. 

If the gyro's spin axis is supported 
in a suitable frame, called a "gimbal," 
and this frame is in turn supported 
inside a larger gimbal, so that the 
outer frame can be rotated freely about 
the inner spin -axis gimbal, we have a 
simple gyro. In practice, many gyros 
have still a third gimbal which sup- 
ports the other two. 

When the gyro's flywheel has been 
brought up to speed, the outer gim- 
bal(s) can be rotated or moved to any 
position without disturbing the position 
of the spin axis -just as if it were 
locked onto a distant star. 

If such a gyro is installed in an air- 
plane or missile, with its supporting 
gimbal(s) attached to the vehicle's 
structure, the gyro will try to keep its 
spin axis fixed in space regardless of 
changes in vehicle attitude during the 
flight. 

If the spin axis is aligned with the 
true vertical before takeoff, the gyro 
will seek to hold this same position 
throughout the mission. And if the 
accelerometers are, in effect, mounted 
on the gyro spin axis (at right angles 
to it), they will remain horizontal 
throughout the flight and cannot sense 
the unwanted gravity acceleration. 

If another gyro is installed so that 
its spin axis is horizontal, instead of 
vertical, and aligned with true north, 
this gyro will try to keep itself aligned 
with north during the flight. This pro- 
vides a heading reference by which the 
inertial system can resolve vehicle 
movement into distance traveled in 
north south and east west directions. 

Inertial systems usually employ two 
or three gyros, depending upon the type 
of gyro used. There are certain advan- 
tages and disadvantages to each type 
of configuration. 

The combination of gyros, accel- 
erometers, their supporting gimbals and 
related mechanisms is called a "gyro - 
stabilized platform," or sometimes 
"stabilized platform," for short (see 
Fig. 2). 

Gyro drift 
If gyros kept their spin axes fixed in 

space indefinitely, the problem of de- 

signing an inertial system would be 
easy, but once again Nature conspires 
to make the problem difficult. In prac- 
tice, a shift in the position of the 
spinning gyro flywheel on its shaft of 
a few millionths of an inch can make 
the gyro wander ( "drift ") from its 
original position. A speck of dirt or a 
metal chip too small to be seen by the 
human eye, except through a micro- 
scope, in one of the gyro gimbal bear- 
ings can also introduce serious errors 
in gyro performance. 

Any such drift in the position of the 
gyro spin axis tilts the accelerometers 
off horizontal, causing them to sense 
gravity acceleration, or shifts the head- 
ing reference, making the system think 
the vehicle is moving in a different 
direction than it actually is. 

At the end of World War II, the 
gyros used in aircraft flight instru- 
ments (to indicate airplane attitude 
and heading) had drift rates of about 
15° per hour. If inertial systems used 
such gyros, guidance accuracy would 
be completely unacceptable. 

Today, industry builds gyros which 
have drift rates of only .01° per hour. 
Such a gyro has less drift after 2 
months of operation than the post- 
war flight gyros experienced in a single 
hour. Gyros with still lower drift rates 
are under development. 

To build such extremely accurate 
gyros, manufacturers must assemble 
them in ultra -clean air- conditioned 
rooms where the air is continuously 
filtered to keep out microscopic -size 
particles of dust. Employees must wear 
lint -free nylon hats and coveralls, and 
coats and tools are cleaned at least 
once a day. No one can enter without 
passing through airlocks equipped with 
high -power blowers which dust him off 
thoroughly. 

Individual parts that go into the 
gyro are inspected under microscopes 
for possible burrs which might work 
loose and find their way into bearings. 
Deburring is done under a microscope, 
using precision dental tools. 

The thinking heart 
The heart of any inertial system is 

the computer which integrates accel- 
eration signals to determine distance 
traveled, resolves this into distance 
covered in north south and east west 
directions, then compares this with the 
path the vehicle must fly to hit its tar- 
get, and finally it calculates what sig- 
nals must be sent to vehicle's controls 
to maneuver it onto the desired course. 

These computations must be per- 
formed from takeoff throughout the 
guided portion of the mission. For a 
ballistic missile, where guidance lasts 
only several minutes (from there on 
the missile behaves like an unguided 
projectile), the computer must work at 
lightning speed and with extreme ac- 
curacy. Unless errors in missile path 
are quickly corrected, the missile may 
go out of control or miss the intended 
target by a wide margin. 

Most of the new inertial systems 
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under development use tiny digital com- 
puters. These are first cousins to the 
familiar giant computing brains, but 
have been so miniaturized that they 
occupy no more than a couple of cubic 
feet in volume. Some of the newer air- 
borne digital computers for inertial 
system use occupy less than 1 cubic 
foot. 

To reduce computer size, designers 
have gone to all -transistor models. One 
such computer, being developed for 
intercontinental ballistic missiles, uses 
approximately 1,200 transistors and 
10,000 diodes. Choice of targets is made 
by plugging appropriate subassemblies 
into the computer. 

Schuler -tuned systems 
Although industry's designers have 

made remarkable progress in the past 
10 years in improving the performance 
of gyros and accelerometers, an ex- 
tremely stiff price must be paid in 
terms of manufacturing and inspection 
cost to hold down errors in inertial 
systems intended for use on long mis- 
sions. 

For example, an inertial navigation - 
bombing system for use in a 1,000 -mph 
bomber, like the B -58, must maintain 
good accuracy for 5 hours to reach a 
target 5,000 miles away. This is more 
than 60 times the period that an inertial 
system must provide guidance for an 
ICBM. This means that gyro drift 
errors accumulate for 60 times as long 
and hence can be something like 60 
times greater. 

Fortunately, Nature lends a helping 
hand here in the form of a principle 
first suggested in 19.23 by Dr. Maxmil- 
lian Schuler, a German professor of 
applied mechanics. Applying this prin- 
ciple of the "84- minute pendulum," to 
provide what often is called a "Schuler - 
tuned" inertial system, greatly reduces 
error buildup on long missions by ef- 
fectively washing out gyro drift and 
some, but not all, of the accumulated 
errors approximately every 84 minutes. 

Hybrid systems 
Even with Schuler tuning, it is not 

easy to get the high -precision accura- 
cies required for long military missions. 
Another approach which eases the ac- 
curacies required of gyros and accel- 
erometers is to combine the inertial sys- 
tem with some other navigation tech- 
nique to form a hybrid system. 

One such hybrid system uses a small 
airborne Doppler radar which measures 
the vehicle's ground speed accurately. 
The Doppler radar is used to correct 
for errors in acceleration measure- 
ment while the vehicle is over friendly 
territory where its electromagnetic 
radiation does not give it away. Once 
the vehicle approaches enemy territory, 
Doppler radar can be turned off and 
the system operated as a pure inertial 
system. 

Another possible hybrid system con- 
figuration combines inertial and celes- 
tial navigation techniques. Electro- 
optical devices are available which auto- 
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matically track a star, determining its 
azimuth (direction) and elevation 
position. Two such devices, together 
with a vertical reference such as a 
stabilized platform provides, furnish 
enough information for a computer to 
calculate the vehicle's position. 

Such periodic star fixes can be used 
to correct any accumulation of errors 
in the inertial system when suitable 
stars are available for sighting. When 
clouds prevent obtaining a star sight, 
the system reverts to its pure inertial 
mode of operation. 

Size, weight and cost 
Size, weight and cost of an inertial 

guidance system depend upon its in- 
tended use, including such factors as 
mission duration and required accuracy. 
Although exact figures are not avail- 
able because of military security con- 
siderations, an inertial guidance sys- 

tem for ballistic missiles is believed to 
weigh between 400 and 500 pounds, in- 
cluding the computer. A single system 
probably costs in the neighborhood of 
$250,000. 

With developments now under way, 
weight of such an inertial system ought 
to come down to perhaps 200 pounds 
and its price down to perhaps $150,000. 
For short -range uses, such as in heli- 
copters for navigation where mission 
times are measured in minutes and 
extreme accuracy is not required, it is 
possible to build an inertial guidance 
system today which weighs less than 
100 pounds. 

Despite its weight and price, which 
are high compared to other navigation 
guidance techniques, the many attrac- 
tive military advantages of inertial 
guidance suggest it will find increas- 
ing use in new military missiles and 
aircraft. END 
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DESIGN FOR 

TV repairs should present less of a 
problem to the technician this year .. . 

a survey of the new sets shows that 
manufacturers have tilted at least one 
ear in his direction 

IN the story of design for '59, it can 
hardly be disputed that one of the 
most unusual and extraordinary is 
that of the Philco Predicta line which 

includes the slide -out "easy- service" 
chassis and its separately and remotely 
mounted picture tubes (to be discussed 
in detail later). Although most other 
companies have not made as extensive 
changes in either cabinet design or cir- 
cuitry, there are some very interesting 
and welcome trends. 

Easier to fix 
Ease of servicing seems to be the ral- 

lying cry with all manufacturers, and 
some tremendous steps have been taken 
in this direction. Especially is this true 
of portables, which in the past, for the 
most part, have been the nemesis of all 
TV technicians (so much so that one 
shop owner advertised for a "sawed -off" 
midget jeweler expressly to work on the 
early monstrosities). 

This year, in almost all portables, the 
picture tube is removed from the front. 
Many are one -piece units so that the 
entire chassis and picture tube may be 
slipped out of the cabinet for service. 
Hotpoint and G -E still have a cabinet - 
mounted tube, but they have lengthened 
yoke and high -voltage leads so the set 
may be operated on with the chassis re- 
moved from the cabinet. 

Philco's portable is the shortest of 
the lot and uses the SF tube, discussed 
later. It has a "wraparound" chassis 
that may be removed from the cabinet 
with comparative ease. However, it will 
be almost impossible to replace compo- 
nent parts, except tubes, without remov- 
ing the picture tube as the wraparound 
chassis is not just an advertising tag. 
It literally wraps around the picture 
tube in a semicircle and hugs it tightly. 

Things to look for 
Power transformers are coming back 

this year, partly, we Imagine, due to 
the inherent mistrust of the service 
technician of the "transformerless" 
power supplies which have come to be 
associated with series heaters. We note 
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that where the "transformerless" cir- 
cuit is still in use -and it is still the 
favorite circuit for portables - the 
smaller and more efficient silicon recti- 
fier is fast replacing the selenium type. 
Hotpoint and G -E are using germanium 
rectifiers. Germanium gives slightly 
more output than selenium types but 
because it requires cooling fins, its size 
approximates the selenium unit. Silicon 
rectifiers, though, may be tucked away 
almost anywhere, taking up little more 
room than a 3AG fuse. 

Crystal -diode horizontal phase detec- 
tors are still in vogue this year and Ad- 
miral, for one, has the detector unit 
mounted on top of the chassis in a three - 
prong socket, making replacement easy. 
Most of these are selenium types but 
germanium is also used. Germanium 
types seem to be less affected by heat 
and many technicians use them as re- 
placements for selenium units. RCA 
still uses the time -honored Synchro- 
guide. 

This year, an interesting and timely 
trend is the inclusion of better audio 
systems in many sets. Tone controls - 
often dual types- placed on the front 
panel, denote the manufacturers' aware- 
ness of the public's interest in better 
sound. Output transformers in many 
Admiral models, for instance, are rated 
at 10 watts, in contrast with the 5 -watt 
units previously used. Speakers plug in 
on Admiral's new models, making them 
easier to service. Some manufacturers, 
such as Philco, have models with as 
many at five speakers and advertise 
"wraparound sound" with coded cabling 
to prevent improper phasing. Electro- 
static speakers are also used in some 
models. 

Service technicians will find the one - 
piece chassis, such as used by Admiral 
and others, much easier to service. Ad- 
miral's chassis, like many others, is hori- 
zontal. Printed circuitry is used in if, 
video, audio and sync stages. 

Admiral's picture tube is mounted to 
the front bezel, but the bezel is bolted to 
the chassis and the entire unit slips out 
the front much as Motorola has done 

previously, although unlike Motorola, 
there are no screws in the front bezel. 
Five screws in the bottom are all that 
must be removed to pull the chassis for 
service, after the back cover is removed. 
Picture -tube replacement in the Ad- 
miral is done by removing nine screws 
holding the chassis and tuner to the 
front bezel and lifting the chassis and 
tuner off, leaving the picture tube at- 
tached to the front -panel bezel by a 
single bolt clamp. Guides for the pic- 
ture tube insure accurate centering of 
the replacement. 

Admiral claims their new chassis 
runs 18° cooler than previous models. 
A corrugated cover on the power trans- 
former and holes drilled around the 
sockets of high -heat tubes aid in this 
respect. Numerous other holes in the 
chassis allow for more liberal passage 
of air. 

Speaking of cooling, Zenith again is 
using a finned power transformer. The 
size of the transformer proper is no 
larger than those in many pre -war 
radio receivers but the large fins make 
the transformer's overall size com- 
parable to other power transformers 
in TV receivers. This method of cool- 
ing saves more material and wire, no 
doubt making a substantial saving to 
the manufacturer. Fins obviously keep 
the transformer cool by exposing more 
heat- conducting material to the sur- 
rounding air. 

Push -pull onoff switches are seen 
on many '59 models. Switches of this 
type allow the set to be turned on and 
off without disturbing the volume set- 
ting. Philco models have the onoff 
switch on the channel selector. When 
the channel selector knob is pushed, 
the knob pops up, turning the set on 
and exposing the channel numbers. 
Channel -indicator lights of various 
sorts are being used extensively. 

Picture tubes and printed circuits 
Many manufacturers are using 110° 

picture tubes but, surprisingly, several 
manufacturers including DuMont, Ze- 
nith and others, are using short -neck 
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The Philco Predicta Tandem uses a long cable and 
a multiple- contact connector to join its remote pic- 
ture tube to the main receiver chassis, which is on 

a slide -out shelf. 

90° tubes. The SF (special form) tube 
used by Philco is a 110° tube but its 
neck length is about 2 inches shorter 
than the conventional 110° tube's. A 
flat cathode instead of the conventional 
round one is used in Philco's SF tube. 
(The EIA type number -just released -is 21EAP4.) Admiral claims to have 
circuitry that eliminates arcing in the 
110° tube, a rather prevalent fault of 
early productions. 

N -type fuses (the ones with ears) 
are used on most chassis this year. This 
fuse prevents installing an oversize 
(or undersize) fuse but does increase 
the number of exact replacement fuses 
that the shop owner must stock. 

Printed circuitry, widely used by 
Philco, RCA and others, is not found 
in either the Du Mont or Zenith chassis. 
Printed circuitry created many dis- 
turbing service problems especially at 
the outset and is seldom trusted by 
technicians yet, although there have 
been improvements. 

Printed circuitry has other disad- 
vantages to the service technician: in 
addition to its inherent delicacy, it 
requires shielding. This shielding is 
not usually installed with the technician 
in mind, and because many circuits do 
not operate properly without it, the 
technician has to replace the shield 
before he can determine if the repair 
has been successful. This feature alone 
can make technicians irritable with 
their wives and families. 

High -voltage and tuners 
Most companies have upped the 

"horsepower" for '59. High -voltage sup- 
plies are being advertised at 18 and 20 
kv. Higher voltage makes for more 
brightness and better picture focus by 

= preventing blooming of the spot on high- 
lights, but by the same token a higher 
anode voltage requires more deflection 
power. Because of this, we find hori- 
zontal amplifier tubes of the higher 
plate dissipation variety, such as the 
6CD6 and GDQ6, being used in these 
higher- voltage chassis. 

Tuners are still mainly cascode in 
the more expensive chassis but tetrode 
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Transistor -powered Wireless Wizard 
for color TV provides remote adjust- 

ment of color receiver controls. 

tuners, especially in portables, are ap- 
pearing in increasing numbers. RCA, 
Philco, Hotpoint and G -E have tetrode 
tuners in several models. The tetrode 
eliminates one grid, so noise is reduced, 
while the high gain of the pentode is 
maintained. As noise, theoretically at 
least, is proportional to the number of 
grids in a tube, the tetrode is a new 
approach to the design of a low -noise 
front end. The tube used is a 2CY5 or 
its 6 -volt equivalent, the 6CY5. Most 
Magnavox, Sparton and Coronado 
chassis use the neutralized triode 2BN4, 
6BN4 "fireball" tuner made by Stand- 
ard Coil. 

Remote control 
Remote controls are available from 

most manufacturers this year. The 
Zenith Space Command and a similar 
unit called Son -R used with Admirals 
work without circuitry in the control 
unit and no connecting wires. A micro- 
phone picks up 40 -kc signals emitted 
by tuned rods that are struck with a 
hammer when a button is pushed. This 
year there are step volume positions 
on both the Space Command and Son -R. 
RCA has announced, although they 
evidently do not expect to market for 
some time, a remote control for color. 
Admiral's Son -R remote unit is held 
to the cabinet by a magnet when not 
in use. 

Color TV 
RCA is still the only manufacturer 

pushing color and the RCA color set 
is similar in many respects to last 
year's model but with some very defi- 
nite and worth -while improvements. 
The convergence controls are mounted 
on a panel board (with the exception of 
the dc center -convergence magnets on 
the picture -tube neck) that hangs from 
the top, inside the cabinet. When mak- 
ing convergence adjustments, the panel 
board with the controls is removed and 

placed on two screws which hold it up- 
right at the back and above the cabinet. 

The picture tube of the RCA color 
set is all glass as was the '58 model. 
To increase the apparent brightness 
of the tube, the shadow -mask holes 
have been enlarged around the center 
of the tube face. These larger holes 
allow more light to strike the face 
plate near the center of the tube where 
most of the action takes place. 

Although at first thought this might 
appear to complicate convergence due 
to impurity, this is not the case. Center 
convergence and purity have always 
been fairly simple to come by. Actually, 
overall convergence of the new RCA is 
much easier, due largely to improved 
circuitry and the go -no -go action of the 
dynamic convergence controls. The re- 
sult of turning a control is a definite 
change, permitting you to see what is 
happening, quickly and unquestionably. 
Action of these controls is as definite 
as height or linearity adjustments of 
black and white. Potentiometers are 
used for most settings; the three coil - 
type adjustments have fast threads 
and may be quickly set with the con- 
ventional hexagon tool. 

New tubes 
In general, service technicians and 

especially shop owners are somewhat 
fed up with a new crop of tubes each 
year, because it increases shop in- 
ventories and also increases the num- 
ber of tubes that must be carried on 
each call. In fact, it has been rumored 
that one manufacturer of golf buggies 
is considering building a motorized 
tube caddy. Be that as it may, we find 
these new tubes and there are no doubt 
others. The 1K3 and 1G3 are high -volt- 
age rectifiers, similar to the 1B3. The 
GEA8 is similar to the 6U8. 'CY7 and 
'DR7 series are twin triodes used as 
vertical oscillator and amplifier. The 

(Continued on page 78) 
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"HEATHKITS® 
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." 

NEW: Stereophonic Sound for 
your home with the new 
HEATHKIT STEREO CENTER. This, 
and other exciting new high 
fidelity developments ore now 
available from the world's 
largest moker of "do -it- yourself" 
electronic kits. 

NEW: For the Horn Radio fans - 
an oll new Horn Transmitter 
and companion Receiver - 
featuring all the latest 
developments in Ham 
communication- including single 
sideband operation. 

NEW: A competely up -to -date 
Oscilloscope answering the long 
felt needs of electronic 
engineers and servicemen 
everywhere. 

NEW: A host of newly developed 
marine instruments for the 
safety and convenience of 
the boot owner. 
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HEATH COMPANY Benton Harbor 20, Michigan 

C 
a subsidiary of Daystrom, Inc. 

The HEATH TIME PAYMENT PLAN 
allows you to outfit your whole 

workshop at one time with 
needed test instrumcnts while you 
pay in easy monthly installments. 
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HEATHKIT 

PROFESSIONAL OSCILLOSCOPE KIT 
An exciting development in the Heathkit test instrument line 
is the introduction of the Heathkit model OP -1 Professional 
Oscilloscope. Emphasizing complete flexibility in any appli- 
cation. the OP -I features DC coupled amplifiers and also DC 
coupled CRT tube un- blanking. The triggered sweep circuit 
will operate on either internal or external signals and may be 
either AC or DC coupled. The polarity of the triggering sig- 
nal may also be selected, and any point on the wave form 
may be selected for the start of the sweep by using the "trig- 
gering level" control. An automatic position is also provided, 
in which the sweep recurs at a 50 cycle rate, but can be driven 
over a wide range of frequencies with no additional adjust- 
ments. The sweep frequencies are provided by switch -selected 
base rates of 2 and .2 milliseconds /CM, and 20, 2. and 1 

microseconds /CM, in conjunction with a continuously variable 
10 to 1 multiplier. Sweep frequencies are calibrated to within 
10% at all control settings, and the sweep frequency may be 
reduced by adding capacity to the "ext. cap" binding post on 
the front panel. A 5ADP2 flat face CR tube is used for ac- 
curate readings on an edge lighted grid screen. A high quality 
conetic -fernetic CR tube shield prevents stray AC fields from 
distorting trace. A 12- position vertical attenuator is calibrated 
in volts -per -CM and the horizontal sweep is calibrated in time - 
per-CM. Prewired terminal boards are used for rapid, easy 
assembly of all critical circuits. Simply install and connect 
the color coded leads. Power supply is transformer operated 
utilizing silicon diode rectifiers and is fused for protection.. 
Under development for over a year the OP -1 promises out- 
standing results in any application requiring the use of an 
oscilloscope. 

HEATHKIT 

OP-1 

$1799.5 

Here's the scope you've 
been waiting for! 

Laboratory 
Performance At Less 

Than Utility Scope 
Price 

HEATHKIT 
o-1 2 $65" 

"EXTRA DUTY" 5" OSCILLOSCOPE KIT 
Top quality features at half the cost of ordinary equipment sum up the ad- 
vantages of this popular kit. Critical observations in your laboratory or 
shop are handled easily, with clear, sharp pattern displays in every applica- 
tion. Vertical frequency response extends from 3 CPS to 5 mc +1.5 db -5 db without extra switching. Response is down only 2.2 db at 3.58 mc. 
The Heath patented sweep circuit functions effectively from I0 CPS to better 
than 500 kc in five steps, giving you 5 times the usual sweep obtained in 
other scopes. An automatic sync circuit with self -limiting cathode follower 
provides excellent linearity and lock -in characteristics. Extremely short 
retrace time and efficient blanking action. Both vertical and horizontal 
output amplifiers are push -pull and the scope incorporates a I V peak -to- 
peak calibrating source, step attenuated and frequency compensated verti- 
cal input, plastic molded capacitors and top quality parts throughout. 
The I I -tube circuit features a 5UPI cathode ray tube, and provision is 
made for Z -axis input for intensity modulation of the beam. Frequency 
response of the horizontal amplifier is within ± I db from 1 CPS to 200 kc. 
Horizontal sensitivity is 0.3 volts RMS per inch. Construction is simplified 
through the use of two metal circuit boards and precut, cable wiring harness. 
Shpg. Wt. 22 lbs. 
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A Scope You Will Be 
Proud To Own 

HEATHKIT 

OM-3 
s39vs 

GENERAL PURPOSE 5" OSCILLOSCOPE KIT 
For servicing and routine laboratory work this fine kit is a favorite with 
technicians throughout the country. it incorporates many extras not ex- 
pected at this low price. Features wide vertical amplifier frequency response, 
extended sweep generator operation, and improved stability. Frequency 
response of the vertical amplifier is within ± 3 db from 4 CPS to 1.2 mc. 
Vertical sensitivity is .09 volts RMS per inch at I kc. Sweep generator 
functions reliably from 20 CPS to over ISO kc. A modern etched circuit 
board is featured for high stability and reduces assembly time considerably. 
Standard components are mounted on this board with each position clearly 
marked preventing wiring errors. Both vertical and horizontal amplifiers 
are push -pull types. Uses a 5BPI CRT. Provision for external or internal 
sweep or sync, built in I V peak -to -peak reference voltage and calibrated 
grid screen. An adjustable "spot shape" control is provided to insure a 
sharp trace. Input to the vertical amplifiers is through a step attenuated, 
frequency compensated circuit. The 0M -3 is an extremely versatile in- 
strument and has a multitude of practical uses in electronic testing fields. 
Particularly useful in alignment of television receivers, for testing audio 
amplifiers and circuits, and checking the quality of modulated RF signals 
in Ham Radio transmitters. Shpg. Wt. 22 lbs. 
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HEATHKIT 

CD-1 $5995 

Cash In Now On Color TV 
* 10 VERTICAL COLOR BARS 

* CRYSTAL CONTROLLED ACCURACY 

* CHOICE OF 6 DIFFERENT PATTERNS 

COLOR BAR AND DOT GENERATOR KIT 

Colored television is now a reality and as the number of these 

sets increase the need for a reliable service instrument is ap- 

parent. Nothing on the market ... in this type of generator 

has as many features as the CD -1 at such a tremendous price 

saving. This unit combines two basic color service instruments, 
a color bar generator, and white dot generator in one versatile 

portable unit which has crystal controlled accuracy and stability 
for steady locked -in patterns (requires no external sync leads). 
Color receivers converged with the CD -1 will still be con- 
verged properly on a television program from the station. The 

13 -tube circuit has been carefully laid out for ease of assembly 

and provides choice of six different patterns. Produces white - 

dots, cross hatch, horizontal and vertical bars, ten vertical 

color bars, and a new shading bar pattern for screen and back- 

ground adjustments. Variable RF output on any channel from 
2 to 6. Positive or negative video output, variable from 0 to 10 

volts peak -to -peak. Crystal controlled sound carrier with 
off -on switch. Voltage regulated power supply uses long - 

life silicon rectifiers. Kit includes three crystals and test lead, 

plus an information packed instruction manual covering con- 

vergence, and screen and background adjustments of a color 
TV set. Compare with other generators on the market and you 
will see that this instrument is loaded with extras and top 

quality all the way through. Shpg. Wt. 13 lbs. 

HEATHKIT 
AG-10 

$4995 

HE AT H K IT 

MM-1 

$2995 

HEATHKIT 
M-1 

$1795 

For fast, 
easy alignment 

Sine and 
square waves for 

High accuracy 
in a 

An all -round 
meter of 

of TV sets countless uses portable meter many uses 

TV ALIGNMENT GENERATOR KIT 

This generator has many special 
design features for flexible, easy 
operation and reliability. The all - 
electronic sweep circuit insures sta- 
bility and covers 3.6 mc to 220 me in 
four bands. Sweep deviation is con- 
trollable from 0 to 42 mc. Crystal 
and variable marker oscillators are 
built in. Crystal (included with kit) 
provides output at 4.5 mc and multi- 
ples thereof. Variable marker pro- 
vides output from 19 to 60 mc on 
fundamentals and from 57 to 180 

mc on harmonics. Effective two-way 
blanking and phasing control also 
provided. A truly outstanding num- 
ber of features at a tremendous price 
saving. Shpg. Wt. 16 lbs. 
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SINE- SQUARE GENERATOR KIT 

High quality sine and square waves 

are produced by this generator over 
a wide range. Frequency response is 

± 1.5 db from 20 CPS to 1 mc on 
both sine and square waves, with 
less than .25% sine wave distortion, 
20 to 20,000 CPS. Output impe- 
dance is 600 ohms on sine wave and 
50 ohms on square wave (except on 
10 volt range). Square wave rise 
time less than .15 microseconds. 
Five -position bandswitch-continu- 
ously variable tuning -shielded os- 
cillator circuit -separate step and 
variable output attenuators in ranges 
of 10, 1 and .I volts with extra range 
of .01 volt on sine wave. Shpg. Wt. 
12 lbs. 

20,000 OHMS /VOLT VOM KIT 

This meter is ideal for use in field 
applications where accuracy is im- 
portant. Employs a 50 ua 41/2' 
meter, and features I% precision 
multiplier resistors for high ac- 
curacy. Requires no external power 
for operation (batteries supplied). 
Sensitivity is 20,000 ohms - per -volt 
DC and 5,000 ohms -per -volt AC. 
Measuring ranges are 0-1.5, 5, 50, 

150, 500, 1500 and 5,000 volts AC 
and DC. Measures direct current in 
ranges of 0.150 ua, 15 ma, 150 ma, 
500 ma and 15 a. Resistance multi- 
pliers are x I, x 100 and x 10,000 
Covers -10 db to +65 db. Batteries 
and test leads are also included with 
this kit. Shpg. Wt. 6 lbs. 

HANDITESTER KIT 

Small enough to carry with you 
wherever you go, this fine handi- 
tester is ideal for use in portable 
applications when making tests 
away from the work bench or as an 
"extra" meter in the service shop, 
when the main instruments are oc- 
cupied. The combination function- 
range switch simplifies operation. 
Measures AC or DC voltage from 
0-10, 30, 300, 1000 and 5000 volts. 
Direct current ranges are 0-10 ma 

and 0 -100 ma. Ohmmeter ranges are 
0 -3000 and 0- 300,000. Top quality 
precision components employed 
throughout. Very popular with 
home experimenters and electri- 
cians. Shpg. Wt. 3 lbs. 
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ETCHED CIRCUIT VTVM KIT 

The fact that this instrument is outselling all other VTVM's 
says a great deal about its accuracy, reliability, and overall 
quality. The precision and quality of the components used in 
this VTVM cannot be duplicated at this price through any 
other source. Its attractive appearance as well as its perform- 
ance will make you proud to own it. A large 41/2" panel meter 
is used for indication, with clear, sharp calibrations for all 
ranges. Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero -adjust and ohms -ad- 
just controls. Precision 1% resistors are used in the voltage 
divider circuit. An etched circuit board is employed for most 
of the circuitry, cutting assembly time and eliminating the 
possibility of wiring errors. It also assures duplication of lab- 
oratory instrument performance. This multi -function VTVM 
will measure AC voltage (RMS), AC voltage (peak -to- peak), 
DC voltage and resistance. There are 7 AC (RMS) and DC 
voltage ranges of 1.5, 5, 15, 50, 150, 500 and 1500. In addition 
there are 7 peak -to -peak AC ranges of 0 -4, 14, 40, 140, 400, 
1400 and 4,000. Seven ohmmeter ranges providing multiplying 
factors of x 1, x 10, x 100, x 1000, x 10 k, x 100 k and x 1 

megohm. Center scale resistance readings are 10, 100, 1000, 
10 k, 100 k ohms, 1 megohm and 10 megohms. A zero -center 
scale db range is also provided. Battery and test leads included 
with kit. Shpg. Wt. 7 lbs. 

HEATHKIT 

V-7A 

S2595 

World's largest selling 
VTVM kit 

* LARGE EASY -TO -READ 41/2" 200 UA METER * 1% PRECISION RESISTORS EMPLOYED FOR HIGH 
ACCURACY 

MEATMKIT 

C-3 $1950 

Checks all types of 
condensers accurately 

CONDENSER CHECKER KIT 

Check unknown condenser and resistor values 
quickly and accurately. Capacity measurements 
are made in four ranges of .00001 mfd -.005 mfd; 
.001 mfd -.5 mfd; .1 mfd -50 mfd; 20 mfd -1,000 
mfd. Checks paper, mica, ceramic, and electro- 
lytic condensers. Leakage test provides switch 
selection of five polarizing voltages, 25 volts to 450 
volts DC to indicate condenser operating quality 
under actual load conditions. Electron beam 
"eye" tube indicates balance and leakage. A spring 
return test switch automatically discharges con- 
denser under test and eliminates shock hazard to 
the operator. Measures resistance from 100 ohms 
to 5 megohms in two ranges. Shpg. Wt. 7 lbs. 

H EAT -IC IT 

T-4 

$1995 

Locate faults quickly 
by tracing signals 

VISUAL -AURAL SIGNAL TRACER KIT 

Here is a brand new signal tracer completely re- 
designed with compact dimensions and new cir- 
cuit layout. Features built -in speaker and electron 
beam "eye" tube for signal indication and a 
unique noise locator circuit. Ideal for use in AM. 
FM and TV circuit investigation. RF and audio 
inputs are provided in one convenient probe with 
switch on probe to select either input. Useful for 
checking microphones, phono cartridges, record 
changers. tuners, etc. Makes a handy substitution 
speaker for servicing TV sets at the shop. Trans- 
former operated for safety and high efficiency. 
Complete with test leads and informative con- 
struction manual. Shpg. Wt. 6 lbs. 

HEATHKIT 
SG-8 

$1950 

Easy -to- build -prewound 
and calibrated coils 

R/ SIGNAL GENERATOR KIT 

Save valuable time in aligning RF tuned circuits of 
all kinds with this easy -to-use kit. Also a quick 
way to trace signals in faulty RF, IF and audio 
circuits. Designed for general service applications - 
the SG -8 covers 160 kc to 110 me on fundamentals 
in five bands, and from 110 me to 220 me on cali- 
brated harmonics. The entire oscillator circuit is 
built on a special sub -chassis, using prewound and 
calibrated coils. No further calibration is required 
so it is ready to use as soon as construction is 
completed. RF output is in excess of 100,000 
microvolts, controlled by both step and continu- 
ously variable controls. Complete with output 
cable and instructions. Shpg. Wt. 8 lbs. 
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Beautifully Styled with Plenty of Room 
for the Most Complete Stereo System 

AVAILABLE IN THE FOLLOWING MODELS: 
Model SE -1 B- Stereo Equipment Cabinet (birch) 
Model SE -1M- Stereo Equipment Cabinet 14995 

(mahogany) 

Model SC -1BR- Stereo Wing Speaker Enclosure 
(birch -right end) 

Model SC -IBL- Stereo Wing Speaker Enclosure 
(birch -left end) 

Model SC -1MR- Stereo Wing Speaker 
Enclosure (mahogany -right end) 

Model SC-1ML-Stereo Wing Speaker 
Enclosure (mahogany -left end) 

$3995 
aa. 

STEREO EQUIPMENT CABINET KIT 
Imagine! ... Stereophonic sound in your own home. This 
superbly designed cabinet holds all of your hi -fi stereo equip- 
ment and lends striking elegance to your living room. The at- 
tractive gold and black panels, trim and hardware brilliantly 
highlight the overall effect. Rich toned grille cloth, flecked 
in gold and black, complement the cabinet. The unit has ample 
room provided for an AM -FM tuner, tape deck, stereo pre- 
amplifier, amplifiers, record changer, record storage and 
speakers. Beautifully grained 34" solid core Philippine ma- 
hogany or select birch plywood is used for construction. The 
top features a shaped edge and sliding top panel for easy 
access to the stereo tape deck and stereo preamplifier. Slid- 
ing doors are employed for convenient front access to the 

changer and record storage compartment. All parts of the 
cabinet are precut and predrilled for simple assembly. The 
speaker wings and center cabinet may be purchased separately 
if desired. Note: the kit is delivered equipped with panels pre- 
cut to accommodate Heathkit components and also blank 
panels to cut out for your own equipment. Measurements of 
the individual component areas follow: tape deck and pream- 
plifier area 203/4" L. x 173/4 " W. x 10" D., record changer area 
21" W. x 16" D. x 9s /s" H., record storage area 22s/a" W. x 
141/2" H. x 121/2" D., speaker wing area (inside) 14" W. x 
291/2" H. x 153/4" D., AM -FM Tuner area 201/2" W. x 51/4" 
H. x 14" D., amplifier (2 areas) 151/4" W. x 103A4" H. x 
131/4" D. 
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Model HH -1 B Birch 

Model HH -1M Mahogany 

Now only $29995 each 

The Same Superior Performance 
At a New Low Price 

"LEGATO" HI -FI SPEAKER SYSTEM KIT 

The increasing sales of the Legato has made more economical 
quantity production possible so we are passing the savings on to 
you by offering you this magnificent speaker system at a reduced 
price. Truly a "queen" among hi -fi speaker systems, the Legato 
was specially designed to meet and surpass the most stringent re- 
quirements of high fidelity sound reproduction. Two 15' Altec 
Lansing low frequency drivers cover frequencies of 25 to 500 CPS 
while a specially designed exponential horn with high frequency 
driver covers 500 to 20,000 CPS. A unique crossover network is 

built in making electronic crossovers unnecessary. Internal re- 
flections are absorbed by splayed back panel and a 3' fiber glass 
lining. The Legato emphasizes simplicity of line and form to blend 
with modern or traditional furnishings. Cabinet construction is 
1/4' veneer surface plywood in either African mahogany or white 
birch and measures 41' L. x 221/4' D. x 34' H. All parts are precut 
and predrilled for easy assembly. Shpg. Wt. 195 lbs. 

HEATHKIT 
SS-2 

S3995 

Economical Hi -Fi For Your Home 

OPTIONAL LEGS 
EXTRA 

"BASIC RANGE" HI -F1 SPEAKER SYSTEM KIT 

True high fidelity performance at modest cost make this basic 
speaker system a spectacular buy for any hi -fi enthusiast. The 
amazing performance of this popular kit is made possible by the 
use of high quality speakers in an enclosure specially designed to 
receive them. The cabinet is a ducted port bass reflex type en- 
closure 111/2' H. x 23' W. x 111/' D. It features an 8' mid range 
woofer to cover 50 to 1600 CPS and a compression -type tweeter 
with flared horn covering 1600 to 12,000 CPS. Both speakers are 
by Jensen. The adjustable flared tweeter horn allows speaker to 
be used in either upright or horizontal position. The cabinet is 

constructed of Ve veneer surfaced plywood suitable for light or 
dark finish of your choice. All wood parts are precut and pre - 
drilled for easy assembly. Shpg. Wt. 25 lbs. 

Attractive brass tip accessory legs convert SS -2 info attractive 
consolette. Legs screw into brackets provided. All hardware in- 
cluded. Shpg. Wt. 3 lbs. No. 91 -26 $4.95 
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HIGH FIDELITY TAPE RECORDER KIT 
Popular request for high quality, low cost tape recording and play- 
back facilities have prompted the addition of this fine unit to our line. 
The TR -lA provides monaural record /playback with fast forward 
and rewind functions. Incorporates separate erase and combination 
record /playback heads. Two speeds, 71/2 and 334 IPS, are selected 
by changing belt drive. Flutter and wow are held to less than 0.35'-;,. 
Frequency response at 71/2 IPS *2.0 db 50- 10,000 CPS, at 334 IPS 
12.0 db 50. 65,000 CPS. The extremely simple mechanical assembly is 
ideally suited to kit construction. One control lever selects all func- 
tions on deck, greatly simplifying operation. Mount in vertical or 
horizontal position. The model TE -I record /playback tape pre- 
amplifier, supplied with the mechanical assembly. provides NARTB 
playback equalization. A record interlock prevents accidental tape 
erasure. Recording level is indicated by a 6E5 "magic eye" tube. A 
two -position input selector switch provides for mike or line input. 
Separate record and playback gain controls. Filament balance control 
allows adjustment for minimum hum level. Cathode follower output 
from playback channel is approximately 600 ohms impedance. Two 
circuit boards are used for easy assembly. Templates and instructions 
are provided to cut out panels for mounting. Overall dimensions of 
tape deck and preamp are 1 51/2" W. x 131/2"H. x 8"D. Signal -to -noise 
ratio is better than 45 db below normal recording level with less than 
I' ; total harmonic distortion. (Tape mechanism not sold separately.) 
Shpg. Wt. 22 lbs. 

TAPE RECORDER ELECTRONICS KIT 
The model TE -I Electronics Kit can be purchased separately to re- 
place the electronics in your present tape recorder, or used in addition 
to it for stereo playback of pre- recorded tapes where a second play- 
back channel is required. Circuit may be modified for use with 
different head types. Shpg. Wt. 9 lbs. 

Make Your Own 
Home Recordings 

HEATHKIT 

TE-1 
$3995 

HEATHKIT 

TR-1A 
$9995 

(Includes tope deck, tope recorder 
electronics, mike and roll of tope.) 

HEATHKIT 
SS-113 

$9995 

Fill out the Hi -Fi Range 
of Your SS -2 Speaker 

"RANGE EXTENDING" H1 -FI 
SPEAKER SYSTEM KIT 
This is not a complete speaker system in itself, 
but is designed to extend the range of the SS -2. 
The SS -1B uses a IS' woofer and a small super 
tweeter to supply the very high and very low fre- 
quencies to fill out the response of the basic SS -2. 
The SS -2 and SS -1B when used together, form an 
integrated four speaker system. The SS -2 and SS-1B 
combination provide an overall response of ± S 

db from 35 to 16,000 CPS. The kit includes circuit 
for crossover at 600, 1600 and 4,000 CPS. Im- 
pedance is 16 ohms and power rating is 35 watts. 
A control is also provided to limit output of super 
tweeter. The handsome cabinet measures 29' H. x 
23' W. x 171' D. Constructed of beautiful Ifs' 
veneer surface plywood. Complete step -by -step 
instructions make this kit easy to build. No wood- 
working experience required. Shpg. Wt. 80 lbs. 

HEATHKIT 
SW-1 

$24" 

Save Time Rewinding Tape 

"SPEEDWINDER" KIT 
This handy device leaves your tape recorder free 
for operation while it rewinds tape at the rate of 
1200' in 40 seconds. Prevents unnecessary wear to 
the tape and recorder by eliminating wear against 
guides and heads. It will handle up to t01/2' tape 
reels as well as 800' reels of 8 and 16 millimeter 
film. A very useful aid to operators of movie 
projection equipment. The Heathkit Speedwinder 
features an automatic shutoff which prevents 
whipping of tape when it has rewound. A manual 
shutoff is also provided. An automatic braking 
device is built in for protection against power 
failure. Driven by a heavy duty four pole motor. 
Handsome cabinet is constructed of furniture 
grade plywood. Step -by -step instructions are 
provided to make this kit easy to assemble even 
by one with no experience. Shpg. Wt. 12 lbs. 

HEATHKIT 
TK-1 

$995 

All The Tools You Need For 
Building Heathkits 

COMPLETE TOOL SET 

A clear illustration of just how easy Heathkit 
building is. The pliers, diagonal sidecutters, two 
screw drivers and soldering iron are all the basic 
tools you need for building practically any 
Heathkit. Pliers and sidecutters are equipped with 
insulated rubber handles. The American Beauty 
soldering iron has a replaceable tip to facilitate 
cleaning. All the tools are of top quality case 
hardened steel for rugged duty and long life. With 
these simple, inexpensive tools in your hand you 
need not be afraid to tackle the most elaborate 
kit. The manual included with this handy kit 
provides you with many useful tips on the use and 
care of your tools. it shows the all important step 
of making proper solder connections. A truly 
worthwhile investment for the beginner in elec- 
tronic kit building. Shpg. Wt. 3 lbs. 
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HEATHKIT 

SP-2 $5695 
Model SP -1 (monaural) 

$37.95 
Model C -SP -1 (converts SP -1 to SP -2) 

521.95 

Control both stereo 
channels simply 

and conveniently 

MONAURAL -STEREO PREAMPLIFIER KIT 

This expertly designed preamplifier provides all the controls 
required for either standard monaural (single channel) or 
stereo (dual channel) sound reproduction. Features building 
block design ... you can start with a basic preamplifier and 
add a second channel for stereo later on, without rewiring. 
Second channel plugs in for fast conversion. The complete 
model SP -2 (stereo) features twelve separate inputs, six on 
each channel with input level controls. Six dual- concentric 
controls consist of: two 8- position selector switches, two bass, 
two treble, two volume level and two loudness controls, a 
scratch filter switch and a 4- position function switch (separate 
on-off switch). The function switch provides settings for ster- 
eo, two -channel mix, channel A or B for monaural use. In- 
puts consist of tape, mike, mag phono and three high -level 
inputs. Tape input has NARTB equalization and input selec- 
tor provides fqr RIAA, LP, 78 record compensation. EF86 
tubes are used in the input stages along with hum balance 
controls to assure low hum and noise. Two cathode follower 
outputs with level controls provided in addition to two sepa- 
rate tape outputs for stereo recording. A remote balance con- 
trol with twenty feet of cable allows balancing the stereo sys- 
tem from listening position. Construction is greatly simplified 
through the use of two printed circuit boards (one in each 
channel) and encapsulated printed circuits. The beautiful vinyl 
clad steel cover has leather texture in black with inlaid gold 
design. Built -in power supply. 

r 
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HEATHKIT 
WA-P2 

81975 

Finger -tip controls for 
your operating convenience 

"MASTER CONTROL" PREAMPLIFIER KIT 

Designed as a control center for basic amplifiers the WA -P2 pro- 
vides you with true high fidelity performance for the finest audio 
systems. Five switch- selected inputs accommodate a record changer, 
tape recorder, AM -FM tuner, TV receiver, microphone, etc., each 
with level control. Provision is also made for a tape recorder out- 
put. Ideal for "remote" installations, the WA -P2 features a low 
impedance cathode -follower output circuit allowing greater length 
of output lead. Full frequency response is obtained within =k11/2 
db from 15 to 35,000 CPS and will do full justice to the finest avail- 
able program sources. Equalization is provided for records through 
separate turnover and rolloff switches for LP, RIAA, AES, and 
early 78's. A special hum balance control allows setting for mini- 
mum hum level. Power for operation is required from basic ampli- 
fier or external source. Shpg. Wt. 7 lbs. 

A low cost 
versatile performer 

HEATHKIT 
UA-1 

"UNIVERSAL" 12 -WATT AMPLIFIER KIT 

A true high fidelity performer in every sense of the word, the UA -1 
makes an ideal basic amplifier for any hi -fi system and is a perfect 
addition to gear your present hi -fi system for stereo sound. Uses 
6BQ5 /EL84 push -pull output tubes for less than 2% harmonic 
distortion throughout the entire audio range (20 to 20,000 CPS) at 
full 12 watt output. The on -off switch is located right on the chassis 
and an octal socket is provided for connecting a preamplifier for 
remote control operation. The specially designed output trans- 
former provides excellent stability and frequency response. Taps 
for 4, 8 and 16 ohm speakers, with switched damping for "unity" 
or "maximum" on the 16 -ohm tap. An input level control is pro- 
vided for use in wired music systems where a preamplifier is not 
required. This versatile unit is the latest addition to the fine line of 
Heathkit basic amplifiers. Shpg. Wt. 13 lbs. 
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HEATHKIT 

DELUXE AM -FM TUNER KIT 

Outstanding features in both styling and circuitry are com- 
bined in this 16 -tube deluxe AM -FM combination tuner to 
bring you the very finest in program sources, for your listening 
enjoyment. Features include three circuit boards for easy con- 
struction and high stability -prewired, prealigned FM front 
end -built -in AM rod antenna -tuning meter -AFC (auto- 
matic frequency control) with on -off switch and flywheel 
tuning. AM and FM circuits are separate and individually 
tuned making it ideal for stereo applications. Cathode follower 
outputs with individual controls are provided for both AM and 
FM. Other features include variable AM bandwidth, 10 kc 
whistle filter, tuned- cascode FM front end, FM AGC and 
amplified AVC for AM. The unique IF limiter design auto- 
matically provides the number of limiting and IF stages re- 
quired for smooth non -flutter reception. The silicon diode 
power supply is extremely conservatively rated and is fuse 
protected assuring long service life. A tuning meter shows 
when the station is tuned -in for clearest reception on AM or 
FM. Use of three circuit boards greatly simplifies construc- 
tion of circuit, you do only a minimum of wiring. All IF trans- 
formers and coils are prealigned so it will be ready to operate 
as soon as construction is completed. Appearance of this top - 
quality unit is further enhanced by the vinyl -clad steel cover in 
black with inlaid gold design. A multiplex jack is provided 
for addition of converter unit to receive multiplex stereo 
broadcasts on FM. A top dollar value. 

HEATHKIT 

PT-1 

A deluxe AM -FM 
tuner combination 

loaded with extras! 

HEATHKIT 

BC-1A 

$26" 

Wide range broadcast reception 

HIGH FIDELITY AM TUNER KIT 

This AM tuner was designed especially for high fidelity applica- 
tions. It incorporates a special detector using crystal diodes. and 
the IF circuit features broad bandwidth to assure low signal 
distortion. Audio response is t I db from 20 CPS to 9 kc, with 5 

db of pre -emphasis at 10 kc to compensate for station rolloff. 
Sensitivity and selectivity are excellent and the tuner covers the 
entire broadcast band from 550 to 1600 kc. Quiet performance is 
assured by a 6 db signal -to -noise ratio at 2.5- uy. Prealigned RF 
and IF coils eliminate the need for special alignment equipment. 
IncorporatesAVC, two outputs, two antenna inputs, and built -in 
power supply. Edge -lighted glass slide rule dial for easy tuning. 
Your "best buy" in an AM tuner. Shpg. Wt. 9 lbs. 

HEATHKI T 

FM-3A 

$26" 

Enjoy static -free FM entertainment 

HIGH FIDELITY FM TUNER KIT 

FM programming, your least expensive source of high fidelity will 
provide you with years of real enjoyment. This beautifully styled 
FM tuner features broad -banded circuits for full fidelity and better 
than 10 uy sensitivity for 20 db of quieting to pull in stations with 
clarity and full volume. Covers the complete FM band from 88 to 
108 mc. Stabilized, temperature -compensated oscillator assures 
negligible drift after initial warmup. A ratio detector provides 
high -efficiency demodulation without sacrificing hi -fi performance. 
IF and ratio transformers are prealigned, as is the front end tuning 
unit, making special alignment equipment unnecessary. Edge - 
lighted glass slide rule dial for easy tuning. You need not wait to 
have FM in your home at this low price. Shpg. Wt. 8 lbs. 

HEATH COMPANY a subsidiary of Daystrom, Inc. Benton' Harbor 20, Mich. 
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HEATHKIT 

W-7M $5495 

55 watts of hi -fi power at 
only $1 per watt 

* BEAUTIFULLY STYLED IN BLACK AND GOLD 

* UNITY OR MAXIMUM DAMPING 

"EXTRA PERFORMANCE" 
55 WATT HI -FI AMPLIFIER KIT 

Another Heathkit first! An honestly rated high power amplifier 
with many top quality features at less than a dollar per watt. 
Full audio output is conservatively rated at 55 watts from 20 
CPS to 20 kc with less than 2% total harmonic distortion 
throughout the entire range. Unique paired output connections 
permit instant switch selection of "unity" or "maximum" 
damping factors for all 4. 8 or 16 ohm speakers. Each output 
has an optimized current feedback circuit for unity damping 
so that there will be no compromise in performance when 
any of the impedances is used. This current feedback circuitry 
is entirely shorted out when not in use to obtain the highest 
possible damping factor. Features include level control and 
"on -off" switch right on the chassis plus provision for remote 
control from preamp. etc. Famous "bas -bal" circuit conven- 
iently balances EL -34 output tubes. These heavy duty push - 
pull tubes operate into a high quality tapped- screen trans- 
former designed especially for this unit. A 70 -volt output on 
the transformer provides for P.A. or large music systems. The 
silicon diode power supply features a protection device that 
controls current until tubes have warmed up, greatly increasing 
service life of all components. The stylish black and gold case 
measures 6" H. x 81/2" D. x 15" W. Convenient pilot light on 
the chassis. Thoughtful circuit layout makes this kit easy to 
build. Dollar for watt you can't beat this buy. Shipped express 
only. Shpg. Wt. 28 lbs. 

HEATHKIT 

W-6M 510955 

Plenty of Reserve Power 
Without Distortion 

HEATHKIT 

W-5M $5975 

Top -Flight Performance 
for the Critical Listener 

HEAT HKIT 

W4-AM $3975 

Faithful Sound Reproduction 
with Minimum Investment 

"HEAVY DUTY" 70 -WATT HI -FI AMPLIFIER KIT 

Here is an amplifier that will provide the extra 
"push" needed to drive any of the fine speaker 
systems available today. for truly fine performance 
at any power level. Silicon -diode rectifiers are 
used to assure long life and a heavy duty trans- 
former gives you extremely good power supply 
regulation. Variable damping control. provides 
optimum performance with any speaker system. 
Quick change plug selects 4, 8 and 16 ohms or 70 
volt output and the correct feedback resistance. 
Frequency response at 1 watt is from 5 CPS to 80 
Ice with controlled HF rollotT above 100 kc. At 
70 watts output harmonic distortion is below 2%, 
20 to 20,000 CPS and 1M distortion is below 1 %, 
60 and 6.000 CPS. Hum and noise 88 db below 
full output. Metered balance circuit. Designed 
especially for easy assembly and years of depend- 
able service. Shipped express only. Shpg. Wt. 
52 lbs. 

25 -WATT HI -FI AMPLIFIER KIT 

Considered top value in its power class by leading 
independent research organizations, the W -5M 
incorporates all the design features required by 
the super critical listener. Features include a 
specially designed Peerless output transformer and 
KT66 tubes. The circuit is rated at 25 watts and 
will follow instantaneous power peaks of a full 
orchestra up to 42 watts. A "tweeter saver" sup- 
presses high frequency oscillation and a new type 
balancing circuit facilitates adjustment of the 
"dynamic" balance between output tubes. Fre- 
quency response is ± 

1 db from 5 CPS to 160.000 
CPS at I watt and within 2 dh from 20 to 20,000 
CPS at full 25 watts output. Harmonic distortion 
is less than 1% at 25 watts and IM distortion is 
1% at 20 watts (60 and 3.000 CPS, 4:1). Hum and 
noise are 99 db below 25 watts for truly quiet per- 
formance. Rich black and gold colored styling. 
Shipped express only. Shpg. Wt. 31 lbs. 

20 -WATT HI -FI AMPLIFIER KIT 

This fine amplifier will amaze you with its out- 
standing performance. It features a true Williamson 
circuit with extended frequency response. low dis- 
tortion, and low hum levels. Enjoy true hi -fi with 
only a minimum investment compared to other 
units on the market. 5881 tubes and a special 
Chicago -Standard output transformer are em- 
ployed to give you full fidelity at minimum cost. 
Frequency response extends from 10 CPS to 100 kc 
within ± I db at 1 watt assuring you of full cover- 
age of the audio range. Clean. clear sound am- 
plification takes place in circuits that hold harmonic 
distortion at 1.5% and 1M distortion below 2.7% 
at full 20 watt output. Hum and noise are 95 db 
below full output. Taps on the output transformer 
are at 4. 8 or 16 ohms to match the speaker system 
of your choice. An outstanding performer, this 
investment will bring you years of listening enjoy- 
ment. Shipped express only. Shpg. Wt. 28 lbs. 

All basic amplifiers recommended for use with model WA -P2, SP -1 or SP -2 preamplifiers 
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"BOOKSHELF" 1 2-WATT AMPLIFIER KIT 

The model EA -2 combines eye -pleasing style and color with 
many extra features for high quality sound reproduction. This 
fine amplifier provides full range frequency response from 20 
to 20,000 CPS within -1 db. Harmonic distortion is less than 
1% at full 12 watt output over the entire range (20- 20.000 
CPS). IM distortion is less than 1.5% at 12 watts with low 
hum and noise. Miniature tubes are used throughout the ad- 
vanced circuitry, including EL84 output tubes in a push -pull 
tapped- screen output circuit using a special designed output 
transformer. Transformer has taps at 4, 8 and 16 ohms. The 
model EA -2 has its own built -in preamplifier with provision 
for three separate inputs, mag phono, crystal phono and tuner. 
The mag phono input features RIAA equalization. Separate 
bass and treble controls are provided with boost and cut action. 
A special hum -balance control assures quiet operation. The 
luxury styled cabinet has a smooth simulated leather texture 
in black with inlaid gold design and is constructed of vinyl 
plastic bonded to steel. It resists scuffing, wear, abrasion, and 
chemicals. The front panel features brushed -gold trim and 
buff knobs with gold inserts for a very pleasing appearance. 
An amber neon pilot lamp indicates when the amplifier is on. 
Cabinet measures 121/2" W. x 314" D. x 43/4" H. making it 
suitable for use on a bookshelf, end table, etc. High quality 
is emphasized throughout for performance matching ampli- 
fiers costing many times more. Shpg. Wt. 15 lbs. 

HEATHKIT 

EA-2 
$2895 

Combines beauty, style 
and quality 

* LESS THAN 1% DISTORTION AT FULL OUTPUT 
ENTIRE AUDIO RANGE. 

* BUILT-IN PREAMPLIFIER 

OVER 

HEATHKIT 

A9-C f355O 

A Bargain Package of 
Power and Performance 

-----'_° 
ff 

figi 

HEATHKIT 
AV-3 

$29" 

Invaluable for 
Hi -Fi Testing 

HEATHKIT 
AW-1 

sZ95° 

Measure Exact 
Power Output 

GENERAL- PURPOSE 20 -WATT AMPLIFIER KIT 

The A9 -C combines a preamplifier, main amplifier 
and power supply all on one chassis providing a 
compact unit to fill the need for a good high fi- 
delity amplifier with a moderate cash investment. 
Designed primarily for home installations, it is 
also capable of fulfilling P.A. requirements. The 
preamplifier section features four separate switch 
selected inputs. Separate bass and treble tone con- 
trols offer 15 db boost and cut. A true high fi- 
delity performer, the A9 -C covers 20 to 20.000 
CPS within t I db. Front panel is detachable. and 
can be installed on the outside of a cabinet where 
the chassis comes through. for custom installa- 
tions. A fine unit with which to start your hi -fi 
system. Shpg. Wt. 23 lbs. 

AUDIO VTVM KIT 

Critical AC voltage measurements are made easy 
with this high quality vacuum tube voltmeter 
which emphasizes stability. broad frequency re- 
sponse and sensitivity. Features large 411' 200 
microampere meter. with increased damping in 
the meter circuit for stability in low frequency 
tests. Extremely high voltage range handles meas- 
urements from a low value of I millivolt to a 
maximum of 300 volts. AC (RMS1 voltage ranges 
are: 0-.01, .03. .1, .3, 1, 3, 10, 30, 100 and 300 
volts. Db ranges cover -52 to +52 db. Employs 
I% precision multiplier resistors for maximum 
accuracy. High input impedance (I megohm at 
1.000 CPS). Frequency response is essentially flat 
from 10 CPS to 200 kc. Shpg. Wt. 6 lbs. 

AUDIO WATTMETER KIT 

Here is a fine meter to accurately measure output 
wattage. Five power ranges cover 0-5 mw, 50 mw, 
500 mw. 5 w and 50 w full scale. Five switch se- 
lected db ranges cover -IO db to +30.db. All 
indications are read directly on the large 4W 200 
ua meter. Frequency response is t I db from IO 
CPS to 250 kc. External or internal load resistors 
are selected with convenient front panel switch. 
Non -inductive load resistors .are built in for 4, 
8, 16 or 600 ohms impedance. Precision multiplier 
resistors are used for high accuracy and incorpo- 
rates a crystal diode bridge for wide -range fre- 
quency response. Modern styling and convenient 
front panel design. Cabinet is ventilated to allow 
efficient cooling of load resistors. Shpg. Wt. 7 lbs. 

HEATH COMPANY a subsidiary of Daystrom, Inc. Benton Harbor 2O,Miah. 
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CONTEMPORARY 

Model CE-1B Birch 

Model CE -IM Mahogany 

h1CATHKIT 

CE-1 

$4395 
aach 

TRADITIONAL 
Model CE -IT Mahogany 

Combine all your Hi -Fi equipment 
in this attractive cabinet 

CHAIRSIDE ENCLOSURE KIT 

This Chairside Enclosure lets you combine all of your hi -fi 
equipment into one compact control center and, at the same 
time add a beautiful piece of furniture to your home. The 
CE -1 is designed to house the AM and FM tuners (BC-1A 
and FM -3A) and the WA -P2 preamplifier along with the 
majority of record changers which will fit into the space pro- 
vided. Adequate room is available in the rear of the unit to 
house any of the Heathkit amplifiers designed to operate with 
the WA -P2. The enclosure is flexible enough to give you a 

large choice in component installation. If only one tuner and 
the preamplifier are used, the two units can be installed in the 
tilt -out drawer, or if more convenient, either unit can be placed 
in the space provided in front of the changer compartment. 
The tilt -out shelf can be installed on either right or left side 
and the lift -top lid is similarly designed to lift from either side 
depending on your choice during construction! Good ventila- 
tion is achieved through appropriately placed slots in the 
bottom and back of the enclosure. Overall dimensions are 
18 "W. x 24" H. x 35th" D. The changer compartment meas- 
ures 173/4" L. x 16" W. x 93/4" D. All parts are precut and 
predrilled for easy assembly and attractive hardware is sup- 
plied to match each style. The contemporary cabinet is avail- 
able in either mahogany or birch and the traditional cabinet 
is available in mahogany only. Furniture grade plywood can 
be finished to your taste. Shpg. Wt. 46 lbs. 

72 

HEATHKIT 
AG-9A $3450 

Your own source of 
Hi -Fi audio signals 

AUDIO SIGNAL GENERATOR KIT 

The model AG -9A is "made to order" for high 
fidelity applications, and provides quick and ac- 
curate selection of low- distortion signals from 10 

CPS to 100 kc. Three rotary switches select two 
significant figures and a multiplier to determine 
audio frequency. Incorporates step -type and a 

continuously variable output attenuator. Output 
indicated on large 4%' panel meter, calibrated in 
volts and db. Attenuator system operates in 10 db 
steps,, corresponding to meter calibration, in 
ranges of 0 -.003, .01, .03, .1..3, 1. 3 and 113 volts 
RMS. "Load" switch permits use of built -in 600 - 
ohm load, or external load of different impedance. 
Output and frequency indicators accurate to with- 
in ± 5%. Distortion less than .I of 1% between 20 
and 20,000 CPS. Shpg. Wt. 8 lbs. 

HEATHKIT 
AA-1 $4995 

3 Audio test instruments 
in one compact unit 

AUDIO ANALYZER KIT 

Complete high fidelity testing facilities are yours in 
the AA -1. It combines the functions of three 
separate instruments; an AC VTVM, audio watt- 
meter and a complete IM analyzer with filters and 
high and low frequency oscillators built in. VTVM 
ranges are: 0-.01, .03, .1, .3. 1, 3. 10. 30. 100 and 
300 volts (RMS). Db scale reads from -65 to +52 
dbm. Wattmeter ranges are: .15 mw, 1.5 mw, IS 
mw, 150 mw. 1.5 w, IS w and 150 w. IM scales 
are 1 %, 3 %, 10 %, 30% and 100% full scale. 
Provides internal load resistors of 4, 8, 16 or 600 
ohms. Combining and consolidating functions 
reduces the number of test leads and controls re- 
quired for the same test. Complete instructions 
are provided for easy assembly, also valuable in- 
formation on use of instrument. Shpg. Wt. 13 lbs. 

HEATHKIT 
HD-1 

$495° 

Check amplifier 
distortion quickly 

HARMONIC DISTORTION METER KIT 

Valuable in both designing and servicing of audio 
circuits, the HD -I used with an audio signal 
generator. will accurately measure harmonic dis- 
tortion at any or all frequencies between 20 and 
20,000 CPS. Distortion is read on panel meter in 
ranges of 0-1, 3, 10, 30 and 100% full scale. Full 
scale voltage ranges of 0.1, 1 10 and 30 volts are 
provided for the initial reference settings. Signal- 
to -noise ratio is measured on a separate meter 
scale calibrated in db. Features high input im- 
pedance (300,000 ohms) and I% precision resis- 
tors in the VTVM voltage divider circuit for excel- 
lent sensitivity and accuracy. High quality corn- 
ponents insure years of dependable service. Com- 
plete instructions provided for easy assembly and 
operation. Shpg. Wt. 13 lbs. 

RADIO- ELECTRONICS 



HEATHKIT 

TRANSISTOR PORTABLE RADIO KIT 

The overwhelming sales of this outstanding transistor portable 
have made a substantial price reduction possible ... in addi- 
tion, an all new plastic molded case adds the finishing touch to 
the exceptional circuitry. Six name -brand (Texas Instrument) 
transistors are used for extra good sensitivity and selectivity. 
The 4" x 6" PM speaker with heavy magnet provides excellent 
tone quality. Use of this large speaker and roomy chassis make 
it unnecessary to crowd components adding greatly to the ease 
of construction. Transformers are prealigned so it is ready for 
service as soon as construction is completed. A touchup in 
alignment is easily accomplished on a station by following 
simple instructions in manual. Alignment tool furnished. Has 
built -in rod -type antenna for reception in all locations. Six 
standard size "D" flashlight cells are used for extremely long 
battery life (between 500 and 1000 hours) and they can be 
purchased almost anywhere. Cabinet is two -tone blue molded 
plastic with pull -out carrying handle. Dimensions are 91/2" L. 
x 71/2 " H. x 4" D. Shpg. Wt. 6 lbs. 

Model XR -1 -L: Identical to XR -1 -P except in genuine leather 
case. Rich, warm sun -tan tone. Leather carrying strap included. 
Shpg. Wt. 7 lbs. 

Leather Case: can be purchased separately if desired. Fits all 
XR -1P's and XR -l's. No. 93 -1. Shpg. Wt. 3 lbs. $6.95. 

HEATHKIT 

X R-1-P $2995 

Newly designed plastic 
case ... new low price! 

* 4" X 6" SPEAKER FOR "BIG SET" TONE 

* LONG BATTERY LIFE (500 to 1000 Hours) 

HEATHKIT 

CT-1 

$Is5 

Test condensers right 
in the circuit 

HE AT HK IT 

DF-1 
$5495 

Pin -point your 
exact location 

HEATHKIT 
FD-1 

$ 3595h 
(6 volt model FD -1 -6) 

(12 volt model FD -I -12) 

Detects 
gas fumes 

HEATHKIT 
MC-1 

$4295 

Save your 
boat batteries 

IN- CIRCUIT CAPACI- TESTER KIT 

Check most capacitors for "open" 
or "short" right in the circuit with 
this handy kit. Detects open capac- 
itors from about 50 mmf up, not 
shunted by an excessively low resist- 
ance value. Checks shorted capaci- 
tors up to 20 mfd (not shunted by 
less than 10 ohms). (Does not detect 
leakage nor check electrolytic con- 
densers.) Employs a 60 -cycle fre- 
quency for the short test and a 19 

megacycle frequency for the open 
test. Usa electron beam "eye" tube 
for quick indication. Test leads in- 
cluded. Shpg. Wt. 5 lbs. 

HEATH 

TRANSISTOR RADIO DIRECTION 
FINDER KIT 

This transistor radio compass will 
double as a portable radio. Covers 
the standard broadcast band from 
540 to 1600 kc. Ideal for use aboard 
boats and also on land by hunters, 
hikers, etc. A directional high -Q 
ferrite antenna rotates from the 
front panel to obtain a fix on a sta- 
tion. A I ma meter serves as null 
and tuning indicator. Prealigned IF 
transformers-six transistor circuit. 
Powered by tiny 9 -volt battery with 
spare included. Dimensions 7W 
W. x 534' H. x 5 W D. Shpg. Wt. Sibs. 

FUEL VAPOR DETECTOR KIT 

Protect your boat and passengers 
against fire and explosion with one 
of these fuel vapor detector kits. 
Indicates the presence of fumes on a 

three -color "safe- dangerous" meter 
scale and immediately shows if it is 
safe to start the engine. A pilot lamp 
shows when the detector is operat- 
ing. Easy to build and install, even 
by one not having previous expe- 
rience. Operates from your boat 
battery. The kit is complete with 
heavy -duty neoprene insulated cable 
and includes spare detector unit. 
Shpg. Wt. 4lbs. 

COMPANY a subsidiary of Daystrom, Inc. Benton 

MARINE CONVERTER KIT 

Charge 6 or 12 volt batteries with 
this marine converter and battery 
charger. A panel mounted 25 am- 
pere meter continuously monitors 
the charging current. Moisture and 
fungus proofed for rugged marine 
use. Convection cooling prevents 
unsafe temperature rise. The MC -I 
has no moving parts, tubes nor 
blowers to wear out or break. Mount- 
ing brackets are supplied for easy 
installation on any boat. Ideal for 
keeping batteries fully charged or to 
supply extra current for appliances, 
Shpg. Wt. 16 lbs. 

Harbor 20,Mich. 
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HEATHKIT 

TX-1 $22950 

Complete Versatility for Top - 
Notch Amateur Communications 

* NEWLY DESIGNED VFO- ROTATING SLIDE RULE DIAL * MODERN STYLING -PROVISION FOR SSB ADAPTER 

"APACHE" HAM TRANSMITTER KIT 
Fresh out of the Heath Company laboratories, the brand -new 
"Apache" model TX -I ham transmitter features modern styl- 
ing and the latest in circuitry for extra fine performance. The 
"Apache" is a high quality transmitter operating with a 150 
watt phone input and 180 watt CW input. In addition to CW 
and phone operation, built -in switch selected circuitry pro- 
vides for single -sideband transmission through the use of a 
plug -in external adapter. These SSB adapters will be available 
in the near future. A compact, stable and completely redesigned 
VFO provides low drift frequency control necessary for SSB 
transmission. A slide rule type illuminated rotating VFO dial 
with vernier tuning provides ample bandspread and precise 
frequency settings. The bandswitch allows quick selection of 
the amateur bands on 80, 40, 20, 15 and 10 meters. (11M 
with crystal control). This unit also has adjustable low level 
speech clipping and a low distortion modulator stage employ- 
ing two of the new 6CA7 /EL -34 tubes in push -pull class AB 
operation. Time sequence keying is provided for "chirpless" 
break -in CW operation. The final amplifier is completely 
shielded for greater TVI protection and transmitter stability. 
Die -cast aluminum knobs and front panel escutcheons add to 
the attractive styling of the transmitter. Pi network output 
coupling matches antenna impedances between 50 and 72 
ohms. Shpg. Wt. 107 lbs. 
$50.00 deposit required on C.O.D. orders. Shipped motor freight unless other. 
wise specified. 
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HEATHKIT 
DX-20 

s359s 

An Ideal 
Code Transmitter 

DX -20 CW TRANSMITTER KIT 
Designed especially for CW work, the DX -20 
features high efficiency at low cost. An ideal rig 
for the novice or advanced -class CW operator. 
Plate power input is 50 watts, and covers 80, 40, 
20, 15, I I and 10 meters with single knob band - 
switching. Features a single 6DQ6A tube in the 
final amplifier stage and a 6CL6 as a crystal oscil- 
lator. Pi network output circuit matches various 
antenna impedances between 50 and 1000 ohms 
and reduces harmonic output. Top- quality parts 
are featured throughout, including "potted" trans - 
formers, etc., for long service life. Complete shield- 
ing to minimize TVI. Removable, metal pull -out 
plug on left end of cabinet provides access for 
crystal changing. Very easy to build with complete 
instructions supplied. Shpg. Wt. 19 lbs. 

HEATHK IT 

DX-100 $189SO 

You'll be Proud to Own 
This Outstanding Performer 

DX -100 PHONE AND CW TRANSMITTER KIT 
Well known for its high quality and fine per- 
formance the DX -100 features a built -in VFO, 
modulator, and power supply, complete shielding 
to minimize TVI, and a pi network coupling to 
match impedances from 50 to 600 ohms. RF out- 
put is in excess of 100 watts on phone and 120 watts 
on CW, for clean strong signals on all ham bands 
from 10 to 160 meters. Single knob bandswitching 
and illuminated VFO dial and meter face add real 
operating convenience. RF output stage uses a pair 
of 6146 tubes in parallel, modulated by a pair of 
1625's. High quality components are used through- 
out, such as potted transformers, silver -plated or 
solid coin silver switch terminals, aluminum -heat 
dissipating Caps on the final tubes, copper plated 
chassis, etc. Shpg. Wt. 107 lbs. 
$50.00 deposit required on C.O.D. orders. Shipped 
motor freight unless otherwise specified. 

HEATHKIT 
DX-40 

$64" 

Phone & CW Facilities 
at Low Cost 

DX-40 PHONE AND CW TRANSMITTER KIT 
An outstanding buy in its power class the DX -40 
provides both phone and CW operation on 80, 40, 
20, 15, I I and 10 metèrs. A single 6146 tube is used 
in the final amplifier stage to provide full 75 watt 
plate power input on CW, or controlled carrier 
modulation peaks up to 60 watts for phone opera- 
tion. Modulator and power supplies are built in 
and single -knob bandswitching is combined with 
the pi network output circuit for complete operating 
convenience. Complete shielding to minimize TVI. 
Provision is made for three crystals. A four -position 
switch selects any of the three crystals or a jack for 
external V FO. Crystal sockets are reached through 
access door in rear of cabinet. High quality 
D'Arsonval movement panel meter. Shpg. Wt. 
25 1 bs. 
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HEATHKIT 

"MOHAWK" HAM RECEIVER KIT 
Here is a ham receiver that any radio operator would be 
proud to own. The "Mohawk" has all the functions required 
for high quality communications with clear, rock- steady re- 
ception on all bands. This 15 -tube receiver features double 
conversion with IF's at 1682 kc and 50 kc and covers all of 
the amateur frequencies from 160 through 10 meters on 
seven bands with an extra band calibrated to cover 6 and 2 

meters using a converter. Receiver accommodations are pro- 
vided for these converters which will be available in Heathkits 
soon. The "Mohawk" is specially designed for single -sideband 
reception with crystal controlled oscillators for upper and lower 
sideband selection. A completely preassembled, wired and 
aligned front end coil assembly assures ease of construction 
and top performance of the finished unit. Other features in- 
clude five selectivity positions from 5 kc to 500 CPS, bridged 
T -notch filter for maximum heterodyne rejection, and a built - 
in 100 kc crystal calibrator. The set provides a 10 db signal - 
to -noise ratio at less than I microvolt input. Front panel 
features S meter, separate RF, IF and AF gain controls, T- 
notch tuning, T -notch depth, ANL. AVC, BFO, bandswitch, 
tuning, antenna trimmer, calibrate set, calibrate on, CW- 
SSB-AM, receive- standby, upper -lower sideband, selectivity, 
phone jack and a wide band rotating slide rule type vernier 
tuning dial with easy to read calibrations. Shpg. Wt. 67 lbs. 
550.00 required on C.O.D. orders. Shipped motor Insight unless otherwise 
specified. 

HEATHKIT 

RX-1 $27495 

Now in Kit 
Quality Ham 

* PREWIRED AND ALIGNED 
* CRYSTAL CONTROLLED 

FREE RECEPTION. 

Form a Top 

Band Receiver 
FRONT END COIL ASSEMBLY. 
OSCILLATORS FOR DRIFT- 

HEATHKIT 
B-1 

$$+s 

Get Proper Match 
Between Transmitter 

and Antenna 

BALUN COIL KIT 
Unbalanced coax lines used on the 
most modern transmitters can be 
matched to balance lines of either 
75 or 300 ohms impedance by using 
the model B-1 Balun Coil Kit. Can 
be used with transmitters and re- 
ceivers without adjustment over the 
frequency range of 80 through IO 
meters, and will handle power inputs 
up to 200 watts. Cabinet size is 10' 
square by 5' D. and may be located 
any distance from the transmitter or 
antenna. A protective cover is sup- 
plied to prevent damage in outdoor 
installations. Shpg. Wt. 4 lbs. 

HE ATHK IT 

AM-2 s1595 

Measure Standing 
Wave Ratio 

REFLECTED POWER METER KIT 
The match of your antenna trans- 
mission system can be checked by 
measuring the forward and reflected 
power or standing wave ratio from 
1:1 to 6:1 with this fine unit. De- 
signed to handle a peak power of 
well over 1 kilowatt of energy the 
AM -2 may be left in the antenna 
system feed line at all times. Band 
coverage is 160 meters through 2 
meters. Input and out put impedances 
for 50 or 75 ohm lines. No external 
power required for operation. Cabi- 
net size is 71/4' x 4' e' x 45f'. Shpg. 
Wt. 3 lbs. 

HEATHK IT 

vx-1 $23" 
Eliminates Hand 

Switching 

ELECTRONIC VOICE CONTROL KIT 
This unique device allows you to 
switch from receiver to transmitter 
merely by talking into your micro- 
phone ... you get the advantage of 
"telephone -type conversation" as in 
single sideband but with regular AM 
transmission. The unit is adjustable 
to all conditions by sensitivity con- 
trols provided. A variable time delay 
control changes the "hold" time. 
Provision is made for receiver and 
speaker connections and also for a 
117 volt antenna relay. Built -in power 

supply. Complete instructions pro- 
vided. Shpg. Wt..5 lbs. 

HEATHKIT 
PM-1 s14+s 

Quick Check of 
Transmitter Operation 

RF POWER METER KIT 
This self contained unit requires no 
power for operation. You simply 
place it close to the transmitter 
antenna to sample the R F field which 
is then indicated on the panel meter. 
Operates with any transmitter having 
an output frequency between 100 kc 
and 250 mc, regardless of power. 
Sensitivity is 0.3 volts R M S full scale, 
and a special control on the penal 
allows for further adjustment of the 
sensitivity. Measures 31/4' W. x 61/4' 
L. x 2' D. An easy way to put your 
mind at ease concerning transmitter 
operation. Shpg. Wt. 2 lbs. 

HEATH COMPANY a subsidiary of Daystrom, Inc. Benton Harbor 20, Mich. 
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DUAL -CHASSIS 20 WATT HI -FI 
AMPLIFIER KIT 

Model W3 -AM 
Shpg. Wt. 29 lbs.) 

$4975 

12" UTILITY SPEAKER 

Model 401 -6 
(Shpg. Wt. 7 lbs.) 

$750 

ALL -BAND RADIO KIT 

Model AR -3 $2995 
(Shpg. Wt. 12 lbs.) i 

!less cabinet) 

CRYSTAL RADIO KIT 

Model CR -1 

(Shpg. Wt. 3 lbs.) 
$795 

BROADCAST BAND RADIO KIT 

Model BR -2 $1895 
(Shpg. Wt. 10 lbs.) (less cabinet) 

C,RID DIP METER KIT 

Model GD -18 

,% (Shpg. Wt. 4 lbs.) 
Vto 
61/, $2195 

ISOLATION TRANSFORMER KIT 

Model IT -1 

(Shpg. Wt. 9 lbs.) 

$1650 

ELECTROJC CROSSOVER KIT 

Model X0-1 
(Shpg. Wt 6 lbs.) 

$1895 

VIBRATOR POWER SUPPLY KIT 

6 volt Model VP -1 -6 
12 volt Model VP -1 -12 

(Shpg. Wt. 4 lbs.) 

$7 905 
e. 

ELECTRONIC SWITCH KIT 

Model S -3 
(Shpg. Wt. 8 lbs.) 

$2195 

"O" MULTIPLIER KIT "AUTOMATIC" CONELRAD 
ALARM KIT 

Model OF -1 

(Shpg. Wt. 3 lbs.) 

VARIABLE FREQUENCY 
OSCILLATOR KIT 

$995 Model CA -I $1395 
($hpg. Wt. 4 lbs.) 

Model VF -1 

PROFESSIONAL RADIATION 
COUNTER KIT 

Model RC -1 

(Shpg. Wt. 7 lbs.) (Shpg. Wt. 8 lbs.) 

$7995 

REGULATED POWER SUPPLY KIT VOLTAGE CALIBRATOR KIT 

Model PS -3 
(Shpg. WI. 17 lbs.) 

$3550 Model VC -3 
(Shpg. Wt. 4 lbs.) 

$1250 

DIRECT-READING CAPACITY 
MUTER KIT 

Model CM -1 

(Shpg. Wt. 7 lbs.) 

$2950 

CATHODE RAY TUBE 

CHECKER KIT 

TUBE CHECKER KIT 

Model TC -2 
(Shpg. Wt. 12 lbs.) 

yj... 

Model CC -1 

(Shpg. Wt. 10 lbs.) 
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$2495 

$3495 

EASY TIME PAYMENTS 
AVAILABLE FOR YOUR 

CONVENIENCE ... 

Any order totaling $90 or more can 

be paid for in small monthly pay- 

ments (send for complete details). 

LABORATORY RF 

GENERATOR KIT 

Model LG -1 

(Shpg. Wt. 16 lbs.) 

"Q" METER KIT 

Model OM -1 

(Shpg. Wt. 14 lbs.) 
$4450 

RESISTANCE SUBSTITUTION 
BOX KIT 

Model RS -1 

(Shpg. Wt. 2 lbs.) 

$550 
CONDENSER SUBSTITUTION 

BOX KIT 
Model CS -1 

(Shpg. Wt. 2 lbs.) 

$550 
_ ememumon 

DECADE CONDENSER KIT 

Model DC -1 

(Shpg. Wt. 3 lbs.) 

$1650 

DECADE RESISTANCE KIT 
Model DR -1 

(Shpg. Wt. 4 lbs.) 

$1950 

RADIO -ELECTRONICS 



PORTABLE TUBE CHECKER KIT 

Model TC -2P 
(Shpg. Wt. 15 lbs.) 

$3895 

TV PICTURE TUBE TEST ADAPTER' 
FOR TC -2 AND TC -2P 

Model 355 
(Shpg. Wt. I Ib.) 

$450 

BINDING POST KIT 

HEATHKIT 

i 

Model 362 
- (Shpg. Wt. 1 lb.) 

.9o"-' 44 

BATTERY TESTER KIT 

Model BT -1 

(Shpg. WI. 2 lbs.) 

$850 

.tr.-:.,a=X0 . . ..08"291MWS 

ELECTRONIC IGNITION 
ANALYZER KIT 

MODEL IA -1 

(Shpg. Wt. 20 lbs.) 

$5995 

SCOPE PROBES 

Scope Demodulator Probe Kit 

Model 
(Shpg. Wt. 1 

lb 
Ib.) 

Low Capacity Probe Kit 
Model 342 

(Shpg. Wt. 1 lb.) 

$350 

$350 

VTVM PROBES 

30e0 Volt MV 
Probe Kit No. 336 336 
Shpg. Wt. 2 lbs. 54.50 

Etched Circuit RF 

Probe Kit No. 309 -C 
Shpg. Wt. I lb. 53.50 

Peak-to-peak Voltage 
Probe Kit No. 338 -C 
Shpg. Wt. 2 lbs. $5.50 

ENLARGER TIMER KIT 

Model ET -1 $ 1150 
(Shpg. Wt. 3 lbs.) 

IMPEDANCE BRIDGE KIT 

Model IB -2A 
(Shpg. Wt. 12 lbs.) 

"LOW RIPPLE" BATTERY 

ELIMINATOR KIT 

Model BE -S $3995 (Shpg. Wt. 21 lbs.) 

ORDER DIRECT BY MAIL ... from the 
WORLD'S LARGEST MANUFACTURER 

OF ELECTRONIC INSTRUMENTS IN KIT FORM 

Save 1/2 or more over equivalent ready -made products by 
buying direct and assembling them yourself. You gain price- 
less knowledge through complete and informative construc- 
tion manuals. 

ELECTRONIC ANALOG 
COMPUTER KIT 
Full Computer Group C 

$ 94500 {i.' ', 

`1. rr7" 
. 

Write for free folder. 

gcee 
Cataeog 
Send for this 
informa- 
tive booklet 

NG) INXATINIMITS 

Ip B+ - 
t fP 1.., 

describing these and many other 

do -it- yourself kits. 

HEATH COMPANY A Subsidiary of Daÿ0m, Inc. BENTON HARBOR 20, MICH. 
l 

ORDER 
BLANK 
NOTE: All prices and speci- 
fications subject to change 
without notice. 

Enclosed find ( ) check ( ) 
money order for 
Please ship C.O.D. ( 1 postage 
enclosed for____ pounds. 

On Express orders do not include 
transportation charges -they will 
be collected by the express agency 
Of 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. and Possessions only. 

Name SHIP VIA 
Post 

Way 

Address 

Parcel 

Express 

Freight 

.- Best City R. Zone_ - ____.. _- 
PLEASE PRINT) 

State-__ _ 

QUANTITY ITEM MODEL NO. PRICE 

SENO FREE Heathkit Catalog 

POSTAGE 

TOTAL 
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TELEVISION 

4.5 MC TAKEOFF 8 TRAP 
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I 1370 
VIDEO AMPL - I = ==Ç cWI 

9 

AGC TO IF AMPL 
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01 
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C7 
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250V 
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i1 

FROM 

DE 

FROM FRINGE 
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IOOK 

4BU8 
AGC e SYNC 
CLIPPER 
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AGC DELAY 

-65V 

IOK 
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Fig. 1 -Keyed agc and noise -inverter circuit in Zenith 15820 chassis. 

(Continued from page 61) 
6BQ3 is similar to the GAQ5; GDK6 
similar to 6BZ6. The GEB8 video ampli- 
fier and sound amplifier is similar to 
the 6AW8. 6CK4 is similar to the 
6AHG and is used in vertical -output 
stages. The 2CY5, etc. already men- 
tioned are tetrode tf amplifiers. The 
6BD5 is used as a vertical output in 
some Admiral sets. A 12D4 damper is 
a new tube in the Philco line. Also, the 
9BR7, 9 -volt equivalent of the 12BR7, 
is used as phase comparer and sync 
sepa rotor. 

Audio FM detectors are almost 
universally of the gated -beam type first 
used by Zenith several years ago. Ze- 
nith still uses the 6BN6 or its heater 
variation but the 3DT6 or 6DT6 is 
still used by most manufacturers in a 
slightly different circuit and usually 
with no buzz control. Admiral and 
Zenith are using neutralized triode 
first audio if amplifiers. Zenith uses 
the triode half of a 6BE8, Admiral uses 
the triode half of a 6AW8. 

Keyed agc is in evidence again this 
year. All but one RCA model has 
keyed age and most other manufactur- 
ers are using it extensively, especially 
in their more expensive lines. 

Tube and component -saver devices, 
even in power transformer sets, are 
more in evidence. RCA's portable, as an 
example, has B -plus delay until the 
tube heaters are warm, activated by 
a resistor- heated bimetal strip in the 
power transformer's primary circuit. 

Keyed -agc -Zenith I 5B20 
The circuit for keyed age and noise 

cancelling used in this set is an inter- 
esting and novel combination of these 
two important functions (see Fig. 1). 
The tube used for this purpose is a 
special design, and one half of this 
dual pentode is also used as a sync 
separator. Details of circuit action are 
described in "New TV Tube Does 3 
Jobs," RADIO -ELECTRONICS April, 1958, 
page 102. However, a glance at some of 
the troubles that can come up in sets 
using this circuit is helpful. 
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In this circuit (Fig. 1) the agc is fed 
to the if through a 470,000 -ohm resis- 
tor with C7 a 0.33 -µf capacitor filter- 
ing out horizontal keying pulses and 
stabilizing the age. If this capacitor 
opens, it causes severe bending or tear- 
ing due to the introduction of horizon- 
tal keying pulses on the agc line, as 
well as amplified and distorted sync 
pulses. Partial opening of C7 may cause 
only poor vertical lock. The age line 
should be checked with a scope to de- 
termine if it is clean when obscure 
sync or bending problems occur. 

The noise -cancelling portion of this 
circuit is rather critically biased and 
has high -impedance circuits. Probably 
the biggest offender, especially for in- 
stability, will be leakage through C22. 
Leakage through C58 would cause in- 
sufficient age due to the path to ground 
through the horizontal output trans- 
former. 

The Predicta line 
As indicated earlier, the Philco 
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(chassis 9L37, 9L38) Predicta line is 
somewhat revolutionary in design. The 
circuitry of the 9L37 (picture tube 
mounted on top of cabinet) is rather 
conventional but the 9L38 with its re- 
mote picture tube has circuitry that 
will be of special interest to the TV 
service technician. 

Fig. 2 shows the interconnecting 
cable connections between the chassis 
and picture tube. The cable is flat, 25 
feet long, plugs into the main chassis, 
and contains 17 wires carrying power, 
high -voltage, vertical and horizontal 
deflection current, vertical retrace, re- 
mote- speaker wiring, remote- interlock 
wiring and video. The connectors are 
round, with a key similar to that of a 
tube socket. 

The video signals are no doubt the 
most difficult of any of the above to 
transfer through a cable. Philco has 
solved this problem by transforming 
the video to a low impedance, so that 
capacitance effects are minimized. 
However, changing video to low imped- 
ance is more involved than changing a 
narrow -band signal. 

A circuit that has small frequency 
discrimination is resistance- matching 
and is used in the 9L38 Philco chassis 
as may be noted in Fig. 2. The video 
is taken off across a 1,000 -ohm resis- 
tor in the plate circuit of the first video 
amplifier through a 20 -µf capacitor to 
pass low frequencies and block dc. The 
opposite end of the line is terminated 
in a 150 -ohm resistor and 10 -ph peaking 
coil and goes directly to the grid of 
the 3CBG remote video amplifier, which 
regains the losses incurred in the im- 
pedance match. Unlike most present - 
day sets, the video is fed to the grid of 
the picture tube instead of the cathode. 
This is necessary because of the extra 
video amplifier, as standard polarity 
detection is used. 

It is interesting to note the mini- 
mum number of peaking coils used. 
There are none in the first video- ampli- 
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Fig. 2- Interconnected circuits in the Philco 9L38 chassis. 
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Secret behind the SF 110° picture tube is the 
short electron gun (top). A Standard 110° gun 
(center) is t inch longer. On the bottom is a 
gun for a 90° tube. The long glass stem connected 
to the glass base of each unit is removed after 

the gun is sealed into the picture tube. 

fier plate circuit and only one in the 
second video amplifier plate circuit. The 
4.5 -mc sound trap is in the cathode cir- 
cuit of the first video amplifier. 

Back on the chassis of the Philco 
sets we find a new noise inverter cir- 
cuit. Fig. 3 is a simplified schematic. 
The triode inverter (half of a 8AW8) 
is biased so it is normally noncon- 
ducting. Noise that is larger than the 

TO SYNC 
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CONTROL 8 
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FROM 
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Fig. 3- l'hileu rr-, - this sync -separator 
and noi- iii CI ter circuit. 

sync pulse tips, however, causes the 
tube to conduct and the inverted noise 
pulses appear in the plate circuit which 
is connected in the normal signal path 
between the video amplifier. These in- 
verted pulses (negative), therefore, 
cancel the noise pulses (positive) and 
the effect is that the sync separator 
does not see any noise. The inverter 
is biased from the agc supply and 
automatically adjusts for changes in 
signal strength. 
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Fig. 4-An interesting variation in local 
distance switch design. 
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An interesting variation, Fig. 4, is the 
local distance switch circuit. In the 
distance position, the age is lowered by 
loading it with approximately 1 meg- 
ohm. This is more or less conventional, 
but in the local position a .0068 -pf 
capacitor in series with .01 pf and 
470,000 ohms in parallel is shunted 
across the 68 -ohm cathode resistor of 
the first video amplifier. This enhances 
the high frequencies, giving more de- 
tail for local reception. Switching out 
this network in fringe areas minimizes 
noise and snow effect in the picture. 

One feature of the 9L37 and 9L38 
Philco chassis is the slide -out chassis, 
designed for easier and quicker serv- 
icing . The chassis, however, must be 
slid out from the cabinet for service, 
even to replace n tube! Two chassis - 
mounting screws must be taken out, 
the back cover and two chassis brace 
screws removed, the lIDuopole antenna 
pulled out, the knobs removed and the 
chassis pulled out until all tubes are 
accessible. When reinstalling, take care 
to fit the chassis guides into their 
mates in the cabinet at the front or 
the chassis will not go all the way in. 

TELEVISION 

Zenith chassis uses a finned power 
transformer. 

When disconnecting the speaker, note 
which pins it disconnects from or you 
may be lost in the maze of identical 
pins along the printed -circuit board. 
The speaker pins have heavier black 
and green wires which will help to 
identify them. 

Summary 
All in all, it looks like a better year 

for the service technician. There is a 
gradual and welcome disappearance of 
the multi -unit chassis with special 
cable connectors or worse yet, none at 
all. Portables are easier to service, 
although inherently they will still re- 
quire patience and tolerance. Audio 
systems are better, especially on con- 
sole models. Most of the nonoperating 
controls are easily accessible and, in 
general, tube replacement can be made 
without chassis pulls. In most instances, 
it appears that the manufacturer has 
had at least half an ear tilted in the 
service technician's direction! After 
all, we service technicians shouldn't 
ask for too much of a "dream chassis," 
service -wise ... we might not be needed 
at all! END 

J 
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"Wait until you hear it 
at its Juli volume!" 

OZARK 
BEAVER 
M.G. 

Suggested by M. Gonzalo 
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he ay 
'TWAS the (lay before Christmas, 

and all through the house, 
Not a creature was stirring, save me 

and my spouse. 
The gift shopping done, exhausted 

and broke, 
We'd just settled down to wait for Gon- 

sniol,e. 
The TV was purring; the picture 

was clear, 
Not a hint (lid we have that disaster 

was near. 
When up on the roof there arose 

such a clatter 
I sprang from my chair to see what 

was the matter. 
The picture had faded, the sound 

was real gone; 
I turned to my wife with a face pale 

and drawn. 
"The picture tube's quit us," I 

cried, all aghast, 
"Yet the serviceman promised it had 

years to last!" 
"Don't jump to conclusions," my 

wife did cry, "Send 
For old Mr. Wetzel, our technician 

friend. 
He'll hurry right over, our troubles 

to end." 
She rushed to the telephone, twiddled 

the dial, 
And returned to my side with a 

face all a- smile. 
"He's coming a- running, he promised 

me so, 
To end all our troubles and clear up 

the snow." 
Soon out in the yard there arose such 

a clatter 
That I jumped up again to see 

what was the matter. 
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`hristmas 2e ore 

And what to my wondering eyes should 
appear, 

But a wee panel truck heavy -laden 
with gear, 

And a bearded old driver so lively and 
quick 

I knew in a moment it must be 
Old Nick. 

More rapid than eagles his helpers 
they came, 

And he whistled and shouted and 
called then by name. 

"Now, 011ie; now, Freddie; now, Lewis; 
now, Burke, 

Out of the truck now and let's 
get to work!" 

With a crunching and scratching that 
made nie feel faint, 

i could hear his long ladders de- 
facing my paint. 

"To the top of the porch, to the top 
of the wall, 

Watch out for your balance, be 
sure not to fall!" 

So up the long ladder old Wetzel he 
flew, 

With a belt full of tools and an 
antenna, too. 

And then in a twinkling I heard on the 
roof, 

The crashing and smashing of each 
monstrous hoof. 

(Old Wetzel weighed 200 -plus in his 
skin; 

I feared my roof timbers sure 
would cave in!) 

So out in the yard, to watch the debacle, 
I dashed to see how the job he 

would tackle. 

By JACK DARR 

Down from the chimney there hung 
Mr. Wetzel, 

And my once -tidy Yagi, bent up 
like a pretzel! 

(To make the thing rhyme, much less 
to yet sell, 

You see why I called on a man 
named Wetzel!) 

He yanked off the old one, snapped on 
the new, 

And it seemed in a twinkling to 
me he was through. 

As I went in the house and was turning 
around, 

From the ladder old Wetzel came 
down with a bound. 

He was dressed all in denim, from head 
to his foot, 

And his clothes were all tarnished 
with ashes and soot. 

A bundle of tools he had flung on his 
back, 

He resembled St. Nicholas, with 
one certain lack. 

His eyes they were beady; his dimples? 
Not merry. 

Cheeks not like the roses, but nose 
like a cherry. 

His mean little mouth was drawn up 
real tight, 

And the beard on his chin was a 
scraggly fright! 

A cigar butt was clenched in his few 
snaggle teeth, 

And the smoke made me ill, and 
faded my wreath. 

He had the broad face, and the round 
little belly, 

That shook when he laughed, like 
that bowlful of jelly. 

In his hand was the bill, that jolly old 
elf, 

And I blanched when I saw it, in 
fear for my pelf. 

A wink of his eye and a twist of his 
head, 

Soon gave me to know I had noth- 
ing to dread. 

He spake not a word, but turned 
straight to his work. 

He checked the TV set, then turned 
with a jerk. 

I looked at the bill: only seventeen - 
fifty! 

Old Wetzel had changed: now, he 
looked rather nifty! 

I gave him a smile, a cigar and the 
cash; 

He grinned and was out of the 
door in a flash. 

He sprang to the truck, to his gang 
gave a whistle, 

And away they all flew, like the 
down of a thistle. 

And I heard him exclaim, as they drove 
out of sight, 

"HAPPY CHRISTMAS TO ALL, 
AND TO ALL A GOOD 
NIGHT!" 

(And the same to you, from all of us!) 
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UNIQUE NEW SIGNAL -INJECTION TECHNIQUE 

Saves TV Trouble -Shooting Time and Work 
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I.F. 

VIDEO 

Supplies complete r.f. and i.f. signals with 
video and audio modulation to quickly trou- 
ble -shoot each stage in each of the sections 
of the TV receiver. Enables you to check the 
r.f. sensitivity and AGC settings of TV 
receivers. 

Reproduces a complete test pattern on the 
screen of the TV picture tube and injects 
signals into each video stage of the TV re- 
ceiver for fast, visual trouble -shooting and 
correction -anywhere, anytime, Makes it easy 
to check bandwidth, resolution, shading and 
contrast capabilities of the TV set. 

SYNC Provides composite signal, sync positive and 
negative. 

SWEEP CIRCUIT Provides separate vertical and horizontal 
DRIVING PULSES driving pulses for trouble- shooting deflection 

circuits. 

INTERMITTENTS Test signal injection also aids in locating in- 
termittent troubles. 

AUDIO Provides a 4.5 me sound channel, FM mod- 
ulated with approximately 25 kc deviation. 
(This audio carrier is modulated either from 
a built -in 400 cycle tone generator, or from 
your own external audio source.) Injection 
of the 400 cycle tone signal simplifies trou- 
ble- shooting of the audio section. 

COLOR Enables you to trouble -shoot and signal trace 
color circuits in color TV sets. 

Generates white dot and crosshatch 
patterns on the TV screen for color 
TV convergence adjustments. 
Generates full color rainbow pat- 
tern of orange, red, magenta, blue, 
cyan, green to test color sync cir- 
cuits, check range of hue control, 
align color demodulators, etc. 

SET Enables you to check and adjust the vertical 
ADJUSTMENT and horizontal linearity, size and aspect 

ratio of television receivers. 
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QUICK, DIRECT, COMPLETE TV TROUBLESHOOTING 

Now, by point -to-point signal injection and 
test pattern reproduction, you can easily trouble -shoot 
and signal trace any stage throughout the 
video, audio and sweep sections of black & white 
and color TV receivers. With the remarkable 
new Model 1075 B &K TELEVISION ANALYST, you can 
quickly isolate and diagnose TV troubles 

( including intermittents). By use of the generated 
test pattern, you can actually see the condition 
directly on the picture tube of the television set itself. 
No external scope is needed. The TELEVISION 
ANALYST is practically a complete 
TV service shop in one instrument! Net, $25995 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. 
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These men are getting TELEVISION 
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Train in NEW Shop -Labs of 

COY 
in Chicago - Electronic Center of the World. 
Prepare for a better job and a succ sful future in 
Tor OPPORTUNITY FIELD. Train on real full size 
equipment at COYNE where thousands of success- 
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best equipped school of its kind. Professional and 
experienced instructors show you how, then do 
practical jobs yourself on more than a quarter of a 
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ment Plans. Pay most of tuition after graduation. 
Part -time employment help for students. Choose 
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Chartered Not For Profit 
1501 W. Congress Pkwy., Chicago 7,111., Dept. 98-5.N 
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Chicago 7, III. 
Send FREE book, "Guide to Careers" and 
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ROBERT G. MIDDLETON 
TELEVISION CONSULTANT 

TECHNICIANS often ask why 
snow appears in the raster when 
signal circuits operate at high gain, 
and how snow signals can be used 

as quick checks of circuit trouble. These 
questions are easily answered: 

When the receiver is tuned to a va- 
cant channel and contrast and volume 
controls are turned up, we normally 
hear a loud rushing noise in the speaker 
and see flecks of snow in the raster. No 
snow in the raster, with roaring in the 
speaker, shows that the picture -signal 
circuit is weak or dead beyond the 
sound takeoff point. Snow in the raster, 
with weak or no rushing sound from the 
speaker indicates trouble in the sound 
channel somewhere past the sound take- 
off point. Everyone is familiar with 
this type of test. 

These noise voltages have three ori- 
gins. First, atmospheric and man -made 
noises are picked up by the antenna. 
Second, tubes in the signal circuits gen- 
erate noise from electrons streaming 
past grid structures. Third, resistors 
in signal circuits generate thermal 
noise. 

Analysis of snow and noise is based 
on the fact that all noise voltages are 
amplified progressively from their point 
of origin. For example, a given noise 
voltage applied to the antenna input 
terminals is greatly amplified, compared 
to the same noise voltage applied to the 
if amplifier input. 

Levels of noise and snow voltages are 
ordinarily such that we cannot hear or 
see their evidence if they originate in 
circuits past the first if stage. Hence, 
noise and snow are principally used to 
check the antenna, rf amplifier, oscil- 
lator -mixer and first if stage. 

It is helpful to observe the relative 
snow and noise levels in a normally 
operating receiver. With the channel 
selector set to a vacant channel, agc 
voltage falls to a minimum and signal - 
circuit gain is maximum. Advancing 
the contrast and gain controls makes 
the snow and noise voltages evident. 

If the antenna is disconnected and the 
antenna input terminals are short -cir- 
cuited, snow and noise should take a 
big drop. Hence, if the amount of snow 
and noise is unaffected by this proced- 
ure, a faulty antenna or lead -in is indi- 

cated. On the other hand, if there is no 
snow or no noise, or both are missing, 
with the antenna connected, receivet 
trouble is indicated. 

By progressively unplugging the if 
amplifier, oscillator -mixer and first if 
tubes, we note that the oscillator- mixer 
contributes the next largest and the rf 
tube contributes the third largest 
amount of noise and snow. The if tube 
contributes the least, and successive if 
tubes contribute unnoticeable amounts. 

If the rf amplifier is weak, the an- 
tenna noise is passed (,just as a TV 
signal), but it is not amplified properly. 
Disconnecting the lead -in causes a no- 
ticeable drop in snow and noise but, on 
the other hand, with the lead -in con- 
nected, removing the rf amplifier tube 
does not cause the usual large drop in 
snow and noise level. 

Further analysis can be made by pull- 
ing the rf amplifier and oscillator - 
mixer tubes in turn, with the lead -in 
connected. A weak oscillator -mixer 
stage passes the noise voltages (just 
as a TV signal), but sloes not give satis- 
factory amplification. Thus, a weak 
oscillator -mixer stage gives less than 
the normal drop in snow and noise lev- 
els when the tube is pulled. 

If the raster is quite clear and the 
speaker practically silent when both 
the rf amplifier and oscillator -mixer 
tubes are pulled, the if amplifier has 
low gain. In a normal receiver, we will 
get some discernible snow and noise 
from the first if stage. 

Receiver designs must be kept in 
mind. An if amplifier with three or 
four if stages can develop more noise 
and snow at high gain than an if ampli- 
er with one or two stages. Since most 
receivers have three stages, this varia- 
tion is not too troublesome. Series - 
string receivers, of course, must be 
analyzed by using dummy tubes. Final- 
ly, pentode mixers are somewhat nois- 
ier than triode mixers. The same ob- 
servation applies to rf amplifiers. 

Intermittent focus 
We are scrriring an RCA 21CT660U 

color set. The picture intermittently 
goes out of focus and shows a wavy 
scallop down the side, with pulling at 
the top. Then it snaps back into focus. 
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Could the damper circuit cause this 
trouble ? -K. H., Seattle, Wash. 

Voltage data should be taken while 
the intermittent is present. The pictu 
tube could have an intermittent fault, 
or the trouble may be localized to one 
of the picture -tube supply circuits. 
First use a high -voltage dc probe and 
voltmeter to monitor the 25,000 -volt 
supply to the 21AXP22. See if this 
voltage "kicks" when the intermittent 
condition starts. Follow up with dc 
voltage checks at the focus electrode, 
screen grids, control grids and cathodes. 
To distinguish between a defective pic- 
ture tube and the associated circuits, 
make the voltage checks with the pic- 
ture -tube socket removed. 

The focus control may be inter- 
mittent. If so, replace it and at the 
same time replace R306 and R276 
(470,000 ohms) with 1- megohm 2- 
watt units to limit focus current and 
prevent a recurrence of this trouble. 

Blowing fuses 
1 am working on a Spartan 5298, 

which draws excessive current and 
blows the fuse. In about 15 seconds the 
horizontal output tubes get gassy. A 
high -pitched squeal indicates that the 
flyback section is working. Circuit 
measurements do not gire »rush of a 
clue to the trouble. What would be 
expected to cause this trouble ? -H. W. 
M., Denver, Colo. 

This receiver uses two 6BQ6 -GT out- 
put tubes in parallel, with 100 -ohm 
parasitic suppression resistors in the 
grid and plate leads, as shown in Fig. 
1. Resistors in pulsed circuits break 
down faster than in dc and sine -wave 
circuits. It would be advisable to re- 
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Fig. 1- Faulty 100 -ohm parasitic sup- 
pression resistors causes early failure 

of 611Q6's. 
place these resistors first, even if they 
seem OK. Parasitic oscillation will 
quickly ruin a tube. Also check to see 
if the tubes are getting enough drive - 
grid bias should be close to -17 volts. 
Low drive points to a fault in the 
6SN7 -GT horizontal multivibrator cir- 
cuit. A leaky .01 -µf coupling capacitor 
will also cause excessive current drain 
by pulling down the grid bias. If no 
raster is obtained, the high -pitched 
squeal indicates off -frequency squeg- 
ging. For this trouble, check decou- 

(Continued to page 88) 
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LEADING SUPPLIER TO THE TAPE RECORDER INDUSTRY 

Now replacement heads are available 
from the biggest supplier to tape recorder 
manufacturers ... heads for most makes 

and models ... the finest components for 
every replacement or conversion job. 
Erase, record and 4 -track stereo ... com- 
plete specifications to help you cash in 

on the demand for tape recorder service. 

FREE...BOOKLET 
ON 4 -TRACK STEREO 

USE COUPON 

MICHIGAN MAGNETICS, INC. 
DISTRIBUTOR DIVISION 

203 N. Wabash Avenue 
Chicago 1, III. 

Please rush ne information on 4-track stereo . 

also details on heads for direct replacement and 

up-grading. 

I am a Service Dealer I om a Hi Fi Dealer 

I own a Recorder I am a Ports Jobber 

NAMF 

ADDRESS 

` CITY STATE 

1 

I 
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Va(tiegf6-_.14iletiknight-Itits 
A PRODUCT OF ALLIED RADIO 

with exclusive "CONVENIENCE ENGINEERING" for easiest buiding 
KNIGHT -KIT design goes beyond handsome styling, advanced 
circuitry and guaranteed specifications. KNIGHT -KIT "convenience 

SAVE OP TO engineering" means just that...it goes deed -down, with special 
attention to those small but vital details that count...details such as 
carded and identified resistors, plastic- bagged hardware, precut 

O and stripped wire -details that make assemb y far easier, that assure 
absolute accuracy, and finally reward ycu Kith proud enjoyment of the 
superior performance designed into your KNIGHT -KIT.. 

79, 

auéu ,llw- de HI-FI 
aayoge(a 4. áord 

THERE'S NOTHING FINER 

2.01 

Deluxe FM -AM Hi -Fi Tuner Kit 
The best -looking, best -performing FM -AM 
tuner kit for the money. You'll enjoy building 
it; you'll be proud of its performance and 
beauty. FM sensitivity is a remarkable 2.5 
microvolts for 20 db of quieting. AM is 3 
microvolts for 10 db signal -to -noise ratio. 
Outstanding features include: single large 
printed- circuit board with most critical wiring 
already done; AFC (with disabling feature); 
flywheel tuning; precisely pre -aligned RF and 
IF coils -no further alignment needed; tuned 
RF stage on FM; drift- compensated oscillator; 
neon glow tuning pointer; cathode follower 
output; rotatable built -in AM antenna. Beau- 
tiful French -gray case, 4'A x 131/4 x 8". Ready 
for interesting easy assembly. 
Shpg. wt., 12 lbs. 
Model Y -787. Net only.. ... ... 

Easy Terms: Only $5.00 Down 

$499, 

STEREO High Fidelity..,build your own at great savings 

Stereo Preamp Control Cen'er hit 
In a class by itself -a control center that will 
do anything and everything you want. Fea- 
tures complete input flexibility -5 Stereo 
inputs (including tape heads), additional 4 
inputs for monaural; all can be permanently 
connected and controlled from single switch. 
Six record equalizations for monaural; RIAA 
for Stereo. Volume, bass and treble controls 
on concentric shafts with special clutch for 
both individual channel and overall control. 
Single switch selects straight Stereo; Stereo 
Reverse, either channel separately, or either 
channel into monaural output. Continuously 
variable loudness control; cathode follower 
output and special recorder outputs; hum - 
free (DC on all tube filaments). Exclusive 
printed- circuit switches and boards. Custom 
styled case, 4 ¡, x 13 x 8 ". Shpg. $65 wt., 17% lbs. 
Model Y -776. Net only. ........ t- 

Easy Terms: Only $6.25 Down 

60 -Watt Stereo Basic Amplifier Kit 
Absolutely the finest dual amplifier you can 
build -equal to highest -priced factory -built 
units. Ideal for use with the KNIGHT -KIT 
preamp, either as two 30 -watt stereo ampli- 
fiers or 60 -watt monaural amplifier. Excep- 
tional response from 10 cps to 42,000 cps. 
Phenomenal 0.08% distortion at full 60 watts. 
Includes static plate current balancing ad- 
justments for each channel; absolute stability 
under all operating conditions; custom - 
quality transformers. Also has special built - 
in circuitry, with easy external adjustment, for 
precise balance of gain on each channel to 
achieve perfect monaural performance. Two 
printed -circuit boards tor easy assembly. 
Beautiful black and chrome; 9 x 14 
x 8% ". (Less cover.) 36 lbs. 
Model Y -777. Net only .. 

Easy Terms: Only $8.45 Down 

Y -779. Cray metal cover. 4 lbs. Net. $6.50 

EXCLUSIVE PRINTED CIRCUITRY 
KNIGHT -KITS incorporate the latest 
technical advances; many include exclu- 
sive printed- circuit switches, as well as 
printed circuitry. You save time and you 
can't go wrong. 

EXCLISIVE CUSTOM STYLING 
KNIGHT -KIT ni -fi components, as easy 
to look at as they are to assemble, are 
professionally designed to take their place 
alongside the finest of home furnishings. 
You'll be proud of your finished work. 

Top -Value 12 -Watt Complete Amplifier Kit... Best Buy in Hi -Fi 
Never before has there been so much solid hi -fi value and quality 
performance at such low cost. Features smooth, clean output for truly 
rich reproduction. Guaranteed specifications: frequency response, 
30- 15,000 cps _L 1% db at half power; less than 1% distortion at lull 
power. Has 15 db of inverse feedback. Has preamp stage equalized 
for magnetic cartridges; inputs for phcno and tuner; separate bass 
and treble controls with both boost and attenuation, push -pull ELM 
output tubes; virtually hum -free performance. Handsomely styled to 
look well anywhere; size with cover, 5 x 9% x 7-. 7;; lbs. $19.95 Model Y -784. 12 -Watt Amplifier Kit, less cover. Net only... y 7 
Y -783. Attractive French -gray cover for above. 3 lbs. Net only.. $3.95 

zwe 
6,c014 

$1995 
(less cover) 

Only $2.00 Down 

EASY TERMS ON knight -kit ORDERS AS LOW AS $20 



tfe..4a,feiere G U A R A N TEED Q 
SEE ALLIED'S 1959 CATALOG 
FOR COMPLETE DETAILS 
For full descriptions of the KNIGHT -KITS 
below, see the 452 -page 1959 ALLIED 
Catalog. If you haven't a copy, send for it 
today -use coupon on following page. 

there's a money- saving knight -kit 
for every quality Hi -Fi need 

Universal Stereo Control Kit 
Provides full centralized stereo 
control (volume, balance and 
channel selection) for use with 
any two amplifiers. Handles up 
to 20 watts program material. 
Unit simply connects between 
speakers aid output terminals 
of amplifiers (no amplifier re- 
wiring needed). Lets you bal- 
ance speaker system. volume; 
provides master gain control for 
overall volume (can be used re- 
motely); lets you play either 
channel monaurally through 
one or both speakers; provides 
channel reversal; phase rever- 
sal switch tor best overall per- 
formance. 4Y, x 7'/. x 4-.3%, lbs. 
Model Y -778. Net only ...$9.95 

Deluxe Hi -Fi Preamplifier Kit 
Quality audio control center. 16 combi- 
nations of equalization; 8 inputs 
including tape head; DC on all tube 
filaments; printed- circuit switches and 
boards. Custom -styled. 12y2 lbs. 
Model Y -754. Net only $39.95 

25 -Watt Hi -Fi Basic Amplifier Kit 
Williamson -type circuit. Response, 
±0.5 db, 9- 70,000 cps at half power. 
Includes balance control; calibrated 
damping control; potted output trans- 
former. Shpg. wt., 25 lbs. 
Model Y -793. Net only.. $44.50 

-1111111. 

*MONEY -BACK 
GUARANTEE 

Every KNIGHT -KIT meets or 
exceeds published specifica- 
tions, or we refund your 
money in full. 

18 -Watt Hi -Fi Amplifier Kit 
Superb hi -fi specifications; deluxe cus- 
tom styling. Includes 8 inputs for every 
desired signal source; full equalization; 
printed -circuit switches and boards for 
easy assembly. Shpg. wt., 15 lbs. 
Model Y -797. Net only. $39.95 

30 -Watt Hi -Fi Amplifier Kit 
Linear- celuxe Williamson -type circuit. 
Clear, rich 30 watts output; full equal- 
ization; 8 inputs; level and loudness 
controls; DC on filaments of preamp 
tubes; rumble filter; variable damping. 
Exclusive printed -circuit switches and 
boards. Custom -styled. 32 lbs. 
Model Y -762. Net only.. $76.95 

Hi -Fi Basic FM Tuner Kit 
Authentic Hi -Fi FM response. Includes 
AFC; flywheel tuning; pre -aligned RF 
and IF coils. 4 microvolt sensitivity 
guaranteed. Printed -circuit board for 
easy assembly. Custom -styled case. 
Shpg. wt., 12 lbs. 
Model Y -751. Net only $38.95 

2 -Way "Ducted Port" Hi -Fi Speaker System Kit 
Pre -finished enclosure; easy to assemble. Hi -fi response, 
45- 14,000 cps. Includes 12' woofer and horn -type tweeter. 
Available in mahogany, blonde or walnut (specify finish). 
26 x 29 x 14'. Shpg. wt., 33 lbs. 
Model Y -789. Net only $49.95 

Deluxe "Ducted Port" 3 -Way 
Speaker System Kit 

Pre -finished enclosure, ready for quick 
assembly. Includes famous KNIGHT 3 -way, 
12' speaker. Response, 35- 15,000 cps. Fea- 
tures "ducted port" for excellent bass re- 
sponse. Available in mahogany, blonde or 
walnut finish (specify). Shpg. wt., 47 lbs. 
Model DZ -282. Net only... $73.45 

knight -kits for the Radio Amateur 
to 4el cteekotFd-ek uar!aWawa gbpreee 

Amateur Communications Receiver K t 
IT'S THE BEST BUILD IT YOURSELF AND SAVE! 

Has all the selectivity, sensitivity and features of high -priced 
commercial units. Covers 540 kc to 31 mc in 4 ranges; cali- 
brated, electrical bandspread on 80 -10 meter Ham bands; 
slug -tuned Hi -Q coils; continuous, VR tube -regulated B± 
applied to HF oscillator; built -in Q- multiplier; delayed AVC; 
provision for Y -256 crystal calibrator (below). Sensitv ty, 1.5 
microvolts for 10 db signal -to -noise ratio. Selectivity: vari- 
able from 300 cos to 4.5 kc at 6 db down. Exalted BFO injec- 
tion for SSB. Controls: Main tuning, bandspread, band 
selector, BFO pitch, RF gain, AF gain, BFO- MVC -AVC- 
ANL, off -stby -rec -cal, ant. trim. -plus Q mutt. controls: 
null- off -peak, selectivity, tune. Phone jack or front panel. 
Exclusive printed- circuit bandswitch; printed- circuit boards. 
Handsome metal cabinet, 10 x 10 x 16% ". (Less 

lo 
w 4 speaker and S- meter.) 23 lbs. P 

Model Y -726. Net only 
Easy Terms: Only $10.45 Down 

Y -727. S -Meter Kit for above. 1 lb. Net $10.75 
Y -728. 4" speaker in matching cabinet. 3% lbs. Net ..$7.50 

POPULAR AMATEUR knight -kit VALUES! 

50 -Watt CW Transmitter Kit 
Ideal for the novice. Convenient band - 
switching, 80 through 10 meters. Effi- 
cient pi- network antenna coupler; 
effective TVI suppression. Uses 807 in 
final. Shpg. wt. 18 lbs. 
Model Y -255. Net only.. $38.95 

Self- Powered VFO Kit 
With built -in power supply. High sta- 
bility; excellent keying; full TVI sup- 
pression. Planetary vernier drive. Cali- 
brated for 80, 40, 20, 15 and 10 meters; 
output on 80 and 40 meters. Shpg. wt., 
11 lbs. 
Model Y -725. Net only.. $29.50 

Z- Bridge Kit 
Accurately measures SWR from 1 mc 
to 150 mc. Also measures antenna im- 
pedance. Has coax input and output. 
Invaluable for attaining peak antenna 
efficiency. Shpg. wt., 1'/, lbs. 
Model Y -253. Net only $5.85 

100-kc Crystal Calibrator Kit 
Crystal frequency standard for any 
receiver, at very low cost. Gives marker 
every 100 kc up to 32 mc. Trimmer for 
zero -beating with WWV. With crystal. 
Shpg. wt. 1 lb. 
Model Y -254. Net only. $10.95 

-.r 

ORDER FROM ALLI E D RADIO 100 N. WESTERN AVE. CHICAGO 80, ILL. 



K kn ì g ht= kits 
Fun to build...with performance you'll proudly demonstrate 

KNIGHT -KITS are the first choice of hobbyists, experimenters 
and students because they're truly "convenience- engineered" for 
easiest assembly, absolute dependability and finest performance. 
You'll have more building fun, you'll have more enjoyable 
performance, you'll save more with KNIGHT -KITS. 

"Span- Master" 4 -Band World -Wide Receiver Kit 
Imagine the thrill of hearing overseas broadcasts on a 

precision receiver you've built yourself! At the flip of the 
bandswitch, you tune in the world- continuous 4 -band 
coverage from Broadcast to 30 mc- fascinating foreign 
broadcasts, ships -at -sea, aircraft, police and marine radio, 
amateur reception on 80, 40, 20, 15 and 10 meters -all this 
wonderful short -wave, plus enjoyable local broadcast 
reception. Features sensitive regenerative circuit; easy 
bandspread tuning; built -in 4" Alnico V speaker; head- 
phone terminals; speaker cutout switch. Controls: Main 
Tuning, Bandspread, Bandswitch, Volume, Coarse and 
Fine Regeneration. Easy to build from marvelous instruc- 
tion manual. Handsome cabinet; 6% x 13 %. x 

6'/, ". For 110 -125 v. AC. Shpg. wt., 7 lbs. 95 
Model Y -258. Net only 

Easy Terms: Only $2.50 Down 

with \ 
exclusive 

COxaíFsuQiCC'2 
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for as;tired 
build -your -own 
success... 

Gaa'utdee& toed4 aildoekli.- 

"Ranger Ill" AC -DC Radio Kit 
Superhet broadcast band re- 
ceiver. Built -in antenna; AVC; 
Alnico V speaker. Black plastic 
cabinet. AC or DC. Shpg. wt., 
4% lbs. 
Model Y -736. Net only....$16.95- 

"Ocean Hopper" Receiver Kit 
Regenerative receiver for broad - 
cast, long wave and short wave 
reception from 155 kc to 35 mc. 
With coil for broadcast band. For 
AC or DC. Shpg. wt., 7 lbs. 
Model Y -749. Net only....$15.95 
Y -748. Set of plug -in long wave 
and short wave coils. Net.. $2.95 

"Space Spanner" Receiver Kit 
Thrilling 2 -band receiver, easy to build, fun 
to operate -a terrific value. Bandswitch 
selects exciting short -wave, including 
foreign broadcasts, amateur, aircraft, police 
and marine radio (6.5 to 17 mc), and stand- 
ard broadcast. Highly sensitive regenerative 
circuit. Built -in 4" PM speaker and beam - 

power output for strong volume. Has head- 
phone jacks and switch to cut out speaker. 
Easy to assemble from step -by -step instruc- 
tions. Handsome cabinet, 7 x 10% x 6 ". 
AC or DC operation. Shpg. wt., 
71/2 lbs. X $ 1 ̀ 2 895 
Model Y -259. Net only 

12 -In -1 Electronic Lab Kit 
Fascinat ng way to learn electronics -build 
any one of 12 practical circuits! Change cir- 
cuits just by relocating a few wires. Safety - 
designed; no voltage exceeds 25v. Makes 
any one of the following: AM radio, ampli- 
fier, code oscillator; home "broadcaster "; 
electronic timer, switch or flasher; voice - 
operated, capacity- operated or photoelec- 
tronic relay; CW "transmitter "; light control 
oscillator. With all parts, mike, phototube, 
instructions for each project. For 110 -125v. 
AC. Shpg. wt., 3% lbs. 
Model Y -272. Net only: '1495 

"Ranger" Clock -Radio Kit 
You'll be proud of the performance of this 
easy -to -build clock- radio. Provides wonder- 
ful broadcast band reception. Includes Tele- 
chron clock with sleep- switch timer plus 
automatic radio wake -up /alarm switch. 
Radio automatically shuts off at night and 

wakes you in morning; also turns on appli- 
ances automatically. Module plug -in circuits 
and printed -circuit board for quick, easy 
assembly. Beautiful blue and white plastic 
cabinet. 6 x S% x 5% ". For 60 

cycle AC only. Spg. wt., 5 lbs. $2495 
Model Y -737. Net only 

Easy Terns: Only $2.50 Down 

"Ranger Ill -PC" AC -DC Radio Kit 
Printed- circuit broadcast band 
superhet. Easy to assemble. Has -! AVC, built -in loop antenna, Alnico 
V speaker. Ivory plastic cabinet. 
AC or DC. Shpg. wt., 4 lbs. 
Model Y -738. Net only....$18.95 

"Ranger" Radio -Intercom Kit 
It's a broadcast band radio -It's 
an efficient 2 -way intercom -both 
In one! Ivory plastic case for Mas- 
ter station /Radio; smartly styled 
Remote station. With 50-ft. cable. 
AC or DC. Shpg. wt., 8 lbs. 
Model Y -739. Net only....$27.50 

"Trans- Midge" Radio Kit 
put Tiny 1- transistor radio for local 

broadcast reception. Works for 
months from single penlight cell 
supplied. Handsome plastic case. 
Fascinating to build. (Requires 
headphones and antenna.) 8 oz. 
Model Y -767. Net only $2.45 

10- Circuit Transistor Lab Kit 
Builds any of 10 favorite projects. 
Entire kit on a printed circuit 
board. Just plug in leads to change 
from project to project. 3 lbs. 
Model Y -299. Net only... $15.75 

1- Transistor Radio Kit 
Offers fine local broadcast head- 
phone reception. Printed circuit 
board for easy assembly. Works 
for months from penlight cell sup- 
plied. (Antenna and headphones 
required.) Shpg. wt.. 1 lb. 
Model Y -765. Net only $3.1I5 
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MONEY -BACK GUARANTEE 

Every KNIGHT -KIT meets or exceeds 
published specifications -or we refund 
your money in full. 
EASY TERMS on orders as low as $20 

5- Transistor Superhet Radio Kit 
Quality personal portable. Printed 
circuit for easy assembly. Built -in 
antenna; 3y,- speaker, prealigned 
IF's; phono jack; 200 -hour battery 
playing life. Handsome ivory and gold 
styling. Less battery ($1 43). 2 lbs. 
Model Y -771. Net only $25.95 

2- Transistor Pocket Radio Kit 
Excellent for local broadcast recep- 
tion. Newest printed -circuit board for 
easy assembly. Built -in antenna; 
miniature dynamic earphone; plays 
for months from single battery. In 
handsome carrying case; only 4 x 
x 1' /.'. Less battery ($1.25). 1/, lbs. 
Model Y -263. Net only ..$11.5[ 

2 -Way Intercom System Kit 
Complete 2- station system; low -cost 
easy to assemble. High gain, clear 
toned, sensitive. Has 2 -stage ampli- 
fier and 4" PM speakers. Handsome 
metal cabinets. Includes master. re- 
mote and 50 -ft. cable. AC or DC. 8lbs. 
Model Y -297. Net only .......$14.95 

Electronic Photoflash Kit 
Fast 1 /700th -of -a- second flash; 50 
watt /second output. Synchronizes 
with any camera with X or O shutter. 
Less battery. Shpg. wt., 4 lbs. 
Model Y -244. Net only ..$29.54 

Wireless Broadcaster -Amplifier Kit 
Play music or make anrouncements 
through your radio set, using mike or 
phono -no connection to set needed. 
Use also as audio amplifier. Has built - 
inpreamp. AC or DC. Shpg.wt.,3lbs. 
Model Y -706. Net only $11.95 

Transistor Code Practice Kit 
Ideal for beginners learning code. 500 
cps tone. Single penlight cell sup- 
plied operates unit for months. Jacks 
for headphones; screw terminals for 
key. Shpg. wt., 1 lb. 
Model Y -239. Net only .......$3.95 

Crystal Set Kit 
Gives clear headphone reception of 
local broadcast stations. Sensitive 
crystal diode; efficient "Hi -Q" coi;. 
(Antenna and headphone required.) 
Shpg. wt., 1 lb. 
Model Y -261. Net only . $2.35 

Photoelectronic Relay Kit 
Ultra- sensitive relay at very low cost. 
Fine for automatic control of lights, 
door openers, as a burglar alarm. etc. 
Shpg. wt., 3% lbs. 
Model Y -702. Net only ..$13.50 
Y -703. Light Source only 5 6.75 

geed 1959 
452 -PAGE 

ALLIED CATALOG 
See pages 241 -273 for detailed 
descriptions of all KNIGHT -KITS: 
Hi -Fi. Hobby, Test Instrument, 
Amateur. The 1959 Allied Catalog 
is your complete Buying Guide to 
the world's largest stocks of every- 
thing in Electronics. 

38 years of experience in 
electronic kit design 

BETTER BY FAR...ADVANCED DESIGN...GUARANTEED SPECS 

r0 DO THE EASY ASSEMBLY...SAVE OVER 

Vacuum Tube Voltmeter Kit 
Top buy in a quality VTVM. Entire 
chassis is printed- circuit board -easy 
to assemble. Balanced- bridge, push - 
pull circuit; 1% film -type resistors; 200 
za movement; 4%" meter; includes zero 

center scale and direct -reading db 
scale. Polarity reversing switch. Input 
Res.: 11 megs. DC and AC rms, 0 -1.5- 
5-15-50- 150 -500 -1500; AC Peak -to -Peak, 
0- 4- 14 -40- 140 -400 -1400 -4000; Response, 
30 cycles to 3 mc; Ohms, 0- 1000 -10K- 
100K and 0 -10 -100 -1000 megs; db, -10 
to +5. Includes battery and test leads. 
For 110- 125v., 50 -60 cycles. 
Shpg. wt., 6 lbs. 
Model Y -125. Net only... 

$25" 
Easy Terms: Only $2.58 Down 

Lowest Cost Tube Checker Kit 
A really tremeidous value in a quali:y 
tube checker. Checks over 400 tubes. 
Features "Flip -Card" charts with tube 
settings in loss -proof pull -out storage 
drawer. Has sockets for 7 -pin miniature, 
9 -pin miniature, octal and loctal base 
tubes. Checks for cathode emission, 
filament continuity, shorted elements. 
Meter has "Replace -Gocd" scale and 
special scale for checking diodes. With 
quick -setting, universal -type selector 
slide switches. Includes "Hi -Lo" line - 
voltage regulator switch. Compact and 
light -use anywhere. With 
tube charts. 6;12. lbs. 
Model Y -707. Net only. . 

$1995 
Easy Terms: Only $2.00 Down 

there is a knight -kit to fill every test Equipment need 
For detailed descriptions, see the 1959 Allied Catalog. 

5' Wide -Band 'Scope Kit $65. 75 High -Gain Signal Tracer Kit $26.50 
5' General Purpose 'Scope Kit....... 42. 00 Audio Generator Kit 32.95 
20,000 Ohms /Volt VOM Kit 29. 50 Resistor -Capacitor Tester 19 50 
1,000 Ohms /Volt VOM Kit 16.95 "In- Circuit" Capacitor Checker Kit... 12.50 
'Scope Voltage Calibrator Kit 12.75 Flyback Checker Kit 19.50 
Counter Tube Checker Kit 29.75 Transistor & Diode Checker Kit . 8.50 
Portable Tube Checker Kit. 34.75 Resistance Substitution Box Kit. 595 
TV -FM Linear Sweep Generator. . 44. 95 Capacitance Substitution Box Kit 5.95 
RF Signal Generator Kit 19. 75 6V -12V Battery Eliminator K t 32.95 

ORDER BLANK Dept. 132 -M8 
100 N. Western Ave., Chicago 80, III. 

Ship me the following KNIGHT -KITS: 

Quantity Description Model No. Price 

S enclosed. (For parcel post include postage; express is shipped collect.) All prices Net F. 0.B_Chicago 

D My Down Payment in the amount of $ is enclosed. Send Time Payment form 

D Send FREE 
452 -Page 1959 
Allied Catalog 

Name 

Address 

City Zone State 
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MICROPHONES 
listed in our new catalog 
IN EVERY PRICE RAN6Ci 
FOR EVERY APPLICATION! 

for example -the versatile DR330 Dynamic 

Cardioid and Ribbon 

with multiple impedance and cardioid, 
bi- directional, and omni -directional polar 
patterns. A handsome unit made to fulfill 

the most exacting requirements of radio -tv 
broadcasting and film recording. Smooth 
frequency response from 30 to 15,500 c.p.s. 
List Price $250.00. 

DR332 Dynamic and Ribbon Cardioid 
Professional model with cardioid polar 
pattern and variable impedance. Fre- 
quency response 40- 13,000 c.p.s. 
List Price $162.50. 

for example -the handsome D22 Omni- 
directional Dynamic 

Smooth peak -free response from 40 to 
13,000 c.p.s. means you virtually eliminate 
feedback problems and get wonderful 
sound reproduction of both voice and 
music. "Slide- Lock" permits easy removal 
from stand for hand or suspension use. 
Variable impedance. List Price $99.50. 

for example -the low cost 204 Series Tape 

Recording- Conference Microphones 

Sleek, modern, and versatile, with wide 
frequency response (from '70 to 10,500 

c.p.s. in the crystal model). Also available 
in ceramic and dynamic types. High or 
low impedance. Push button allows "Selec- 
tive Recording." List Price from $16.00. 

88 

Write for your free copy of the handsome new 
AMERICAM MICROPHONE catalog, giving complete 
specifications on these and other fine AMERICAN 

microphones, handsets, cartridges, and tone -arma. 

Mietophone MANUFACTURING COMPANY 
a division of GC- Textron lao. 

West Coast Plant: Los Angeles 18, California 
MAIN PLANT: 420 SOUTH WYMAN STREET, ROCKFORD, ILLINOIS, U.S.A. 

Export and Canada:Telesco International Corporation,36 W.40th St., New York,N.Y. 

TELEVISION 

(Continued from page 83) 

pling capacitors in the sweep and oscil- 
lator circuits. 

Weak channels 5 and 7 

A Motorola TS- 5d1 -04 has weak out- 
put on channels 5 and 7. The rf stages 
check out OK. Tuner alignment doesn't 
help. What can you suggest ? -L. J., 
Evanston, Ill. 

Assuming that the tuner has satis- 
factory output on other channels, there 
is a defect in the channel 5 and 7 cir- 
cuits. Your report does not state 
whether you have checked the oscillator 
injection voltage and compared it with 
the injection voltage on the other chan- 
nels. Weak injection voltage can cause 
this trouble when the tuner checks out 
OK otherwise. Check at the mixer gril 
with a vtvrn. Normal voltage is about 
-2. If low, check for poor oscillator 
switch contacts in the 5 and 7 positions. 
Also, make certain that the oscillator is 
operating on frequency. 

Burned -out flyback 
An Emerson 697, series B, cante into 

the shop with the flyback burned ont, 
6CD6 envelope shattered and its cathode 
resistor burned out. After repair, the 
receiver operates but the flyback over - 
heats badly. Raster lines on left thir! 
of the screen are slightly wavy. The 
flyback is an exact replacement. What 
can you suggest ? -W. S., Saco, Me. 

The overheating, of course, is caused 
by too much current flow through the 
flyback. This could be caused by a leaky 
coupling capacitor in the 6CDG grid, a 
shorted cathode bypass capacitor or off - 

value screen and cathode resistors. L 
would be advisable to recheck these 
points. Excessive current flow can also 
be caused by low drive to the 6CDG 
grid. The minimum allowable drive 
voltage cannot be stated definitely, not 
being given in the service data. Check 
the plate supply to the horizontal oscil- 
lator. This should be 170 volts. Check 
the resistances of the decoupling re- 
sistors to the 6SN7 oscillator tube - 
they may have increased in value. If 
the raster is a bit narrow, this would 
indicate lack of adequate drive voltage. 
The ringing in the raster can be caused 
by off -value or defective capacitors in 
the yoke circuit or by a minor defect 
in the horizontal oscillator circuit. Be- 
cause waveform data is not given, run- 
ning this down will be mostly a trial - 
and -error procedure. END 
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MR. ELECTRONICS `PQAN: 

If you're willing 

to lose your job tomorrow 

to atechnically- trained man, 

turn the page, mister 

Many of the men currently on the street are there 
for a reason. "As many as 8 out of 10 are dead- 
wood," estimates the chief engineer of a medium - 
sized Philadelphia firm; the problem is to find the 
live ones. -from ELECTRONICS MAGAZINE 

If you're interested in an honest -to- goodness career in the 
vigorous young electronics industry, here's how you can step 
ahead of job- competition, move up to a better job, earn more 
money, AND BE SURE OF HOLDING YOUR TECHNICAL 
JOB, EVEN WHEN THE "DEADWOOD" IS BEING 
CLEANED OUT. 
The "how" is advanced, professional home study training in 

Electronic Engineering Technology including SERVOMECH- 
ANISMS; COMPUTERS; RADAR; AUTOMATION; AERO- 
NAUTICAL ELECTRONICS; BROADCASTING; COM MU- 
NICATIONS AND MANUFACTURING, and the ELEC- 
TRONIC PRINCIPLES ASSOCIATED WITH GUIDED MIS- 
SILES, TELEMETERING, ASTRONAUTICS and INSTRU- 
MENTATION. You don't have to be a 
college graduate. You do have to be willing 
to study -at home. You can do it while 
holding down a full -time job. Thousands 
have. Since 1927 CREI has provided alert 
young men with the technical knowledge that 
leads to more responsibility, more job 
security, more money. And CREI has con- 
stantly kept pace with the rapid expansion 
and progress in electronic achievement. 
Remember this: CREI starts with funda- 
mentals and takes you along at your own 
speed. You are not held back by a class, 
not pushed to keep up with others. You 
set your own pace. CREI instructors guide 
you through the lesson material and grade 
your written work personally. You master 
the fundamentals, then get into more ad- 
vanced phases of electronics engineering 
principles and practice. Finally you may 
elect training in highly specialized principles 
of electronic engineering technology as 
applied to guided missiles, servomechanisms, 
radar, computers, telemetering, automation, 
instrumentation and other applications. 
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Look at this partial listing of organizations that recommend 
CREI training for their own personnel: United Air Lines, Ca- 
nadian Broadcasting Corp., Trans -Canada Airlines, Douglas 
Aircraft Co., The Martin Co., Columbia Broadcasting System, 
All -American Cables and Radio, Inc., Gates Radio Co., Canadair 
Ltd., Federal Electric Corp., and U.S. Information Agency 
(Voice of America). 

What's the next step? Certainly get more information than 
we can cram into one page. Fill out and mail the coupon 
below today, or write Capitol Radio Engineering Institute. Dept. 
1412 -Y, 3224 16th St., N.W., Washington 10, D. C. 

CREI ALSO OFFERS RESIDENCE TRAINING at the same 
high technical level in Washington, D. C. Classes start at regular 
intervals. Qualified residence school graduates earn degree, 
"Associate in Applied Science." You can qualify for CREI 
home study training if you have had electronic education, or 
experience in electronics - and realize the need of a high level 
technical knowledge to make good in the better electronic jobs. 
( Electronics experience is not required for admission to CREI 
Residence School.) 

NEW COURSE ADDED 
AUTOMATION AND INDUSTRIAL ENGINEERING TECHNOLOGY 
Complete course, covers all phases of automation. Special emphasis on 
theory, functioning, and applications of servomechanisms and computers. 
Also noteworthy : Lessons on machine control, instrumentation, data - 
processing, and telemetry. A "must" for engineers and technicians seeking 
to enter this fascinating branch of electronic technology. 

MAIL THIS COUPON FOR FREE BOOKLET! 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 

Dept. 1412 -Y, 3224 Sixteenth 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 

Practical Electronic Engineering Technology. 
Radar, Servo and Computer Engineering 

3 Technology 
Electronic Engineering Technology 
Broadcast (AM, FM, TV) Engineering Technology 

CI Television Engineering Technology 
Aeronautical Electronic Engineering Technology 
Automation and Industrial Engineering Technology 

CHECK 
FIELD OF 
GREATEST 
INTEREST 

Name Age 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 

To help us answer your re- 

quest intelligently, please 
give the following infor- 
mation: 

Employed By 

Type of Present Work 

Education: 
Yrs. High School 

Other 

Electronics Experience.... ....... 
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By LEO G. SANDS 

Part II -A closeup of some of the equipment 
you may have to repair and a few maintenance 
hints 
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AST month we discussed the funda- 
mentals of marine radio and what 
is needed to break into the repair 
end of this growing field. This 

month we will take a look at some 
typical equipment you will encounter. 

Most marine radiotelephones have a 
tunable AM broadcast band in addition 
to fixed -tuned communications channels. 
Some higher -powered sets do not have 
built -in broadcast reception facilities, 
which may not be desirable in commer- 
cial applications. Instead, an external 
AM tuner, which can be installed at a 
more convenient location, may be used, 
utilizing the audio system of the radio- 
telephone. 

The typical marine radiotelephone 
has a minimum of external controls and 
indicators. These usually consist of a 
volume control, a channel -selector 
switch, a squelch control (if the set is 
equipped with squelch), a tuning knob 
for the broadcast -band tuner (if pro- 
vided), an onoff switch, a power -on 
indicator, a transmitter -on indicator 
and a push -to -talk button on the hand- 
set or microphone. 

All makes and models of marine 
radiotelephones which meet FCC re- 
quirements are essentially similar. They 
differ in quality of performance, man- 
ufacture and components as well as in 
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Fig. 1 - Circuit of a typical 
radiotelephone, the Kaar TR249. 
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styling and electrical and mechanical 
design. They range in power rating 
(input to final rf amplifier) from 20 
to 150 watts. 

The Kaar 249 marine radiotelephone, 
shown schematically in Fig. 1, has 
been selected for design and circuit 
analysis because of its wide range of 
application and because it incorporates 
so many new features. While small 
enough and sufficiently low in cost to 
be desired by the typical weekend sailor, 
the man with an outboard runabout, it 
can also be used on larger boats. 

The Kaar 249 weighs only lñ pounds 
and measures only 51/2 inches in depth, 
10 inches in width and 14 inches in 
height. It is generally mounted ver- 
tically with the control panel at the 
top. Because of its so- called slim -line 
design, it protrudes very little when 
fitted vertically against a bulkhead or 
the back of a seat, and as its center of 
gravity is close to its mounting it will 
not tear loose, even when waters are 
choppy. 

The set fits into a mounting plate 
permanently attached to the boat. The 
set is fastened tight with four thumb 
screws. The mounting plate may be 
attached so that the set is either ver- 
tical, horizontal or upside down-under 
the dash, suspended from the ceiling, 
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behind the cockpit, against the bulk- 
head or on a table. 

The set may be removed from its 
mounting and suspended from a clip in 
a reverse position so the bottom of the 
chassis faces outward. This permits 
easy servicing on the boat. 

The control panel has a five- channel 
selector switch, a broadcast -band tuning 
knob, volume control, on -off switch, 
antenna current indicator lamp and a 
pin jack for the antenna connection. 
External connections are made at the 

rear of the chassis through a quick - 
disconnect plug. The microphone cable 
connects to screw terminals at the ear 
of the chassis. A multicontact jack is 
added if quick- disconnect of the mike is 
desired or if a remote control is used. 

The aluminum cabinet is designed 
for ample ventilation, yet is splash - 
proof. 

To conserve battery drain, transmit- 
ter tube heaters are turned off when 
the set is used for AM broadcast re- 

ception. When used for reception or 
monitoring on a communications chan- 
nel, the transmitter tubes are on ready 
to operate when the press -to -talk button 
is actuated. 

The transistor power supply func- 
tions even when the battery is ex- 
tremely low. The relay which handles 
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the transmit -receive changeover func- 
tions pulls in even when battery voltage 
is down to 8 from its normal 12 volts. 
This means that the set will usually 
work even when the boat's battery has 
been idle for a considerable time. 

Current drain is small. With a 12 -volt 
input, the receiver alone draws 2.5 
amperes. In stand -by position the set 
uses 3.4 amperes and when transmitting 
total drain is only 9 amperes. 

The transmitter and receiver 
Thu transmitter delivers 10 watts 

into a 10 -ohm 200 -paf antenna with 20 
watts power input to the final rf ampli- 
fier. It is capable of 100'4 modulation. 
Overmodulation is prevented by a 
speech clipper, and speech clarity is 
maintained and radiated bandwidth 
confined to legal limits by an audio 
bandpass filter, the audio response 
being sharply attenuated above 3 kc 
(2(i db clown at 4 kc). 

The transmitter output, intended to 
match a 10 -ohm antenna, is fed to the 
antenna through a pi- output network 
which attenuates harmonics and spu- 
rious radiations by at least 60 db. As 
shown in Fig. 2, a simplified schematic, 
L1 is the final rf amplifier tank coil. It 
is isolated from the do plate voltage by 
Cl and tuned to resonance by adjusting 
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'Resistors R5I and R52 are added for operation with a 

carbon microphone. 
25witch 53 (optional) is added for operation as a paging 
amplifier. The switch is shown in the normal operating 
position. 
'Capicitors C65 and C66 may be added for a vernier ad- 
justment of the power amplifier tank circuit. 

IOOKç 

MOTES 

@ANT 

ALL CAPS 500V UNLESS NOTED 

RESISTORS I/2 W UNLESS NOTED 

OTHESE VOLTAGES MEASURED 
WITH KNITTER IN OPERATION 

'Resi tor R7I may be removed and resistors R66 through 
R70 added as required to produce proper illumination of 
the antenna current indicator for each channel. 
Resistor R14 may be added to raise the signal level re- 

quired to disable the noise silencer. Value may range from 
I megohm to 100,000 ohms. 
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Top chassis view of 
the Kaar 249. The 
power transistors 
used in the power 
supply section are 
under the speaker. 

its slug and C2. Capacitor C3 controls 
the amount of coupling and bypasses 
harmonics to ground. L2 is a tapped 
loading coil, adjusted to resonate the 
antenna at the desired operating fre- 
quency. 

Individual trimmers are provided 
across C2 and C3 for each channel so 
the transmitter can be tuned for opti- 
mum performance at each operating 
frequency. 

The receiver is a single -conversion 
superhet. Its sensitivity is 5 pv at 6- 
db signal -to -noise ratio. Bandwidth is 
8 kc ±6db. An automatically disabling 
series -impulse type noise silencer irons 
out noise impulses and provides 
squelch action by reducing the audio 
output when no signals are being re- 
ceived. It also reduces noise between 
stations when tuning through the 
broadcast band. 

Noise limiter 
Fig. 3 shows the detector circuit and 

weak -signal noise limiter used in some 
marine receivers. R6, R7, R8, C4 and C5 
comprise the diode load and filtering 
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Hung on its own 
'ng plate with 

the bon of the 
chassis facing out, 
this radiotelepl 

is easy to service. 

network of the diode detector. The de- 
tector's audio output must go through 
the noise -limiter diode to reach the vol- 
ume control. 

The audio signal is also developed 
across R9 and the diode, the signal 
passing from the junction of R7 and 
R8 through C6. Under ordinary signal 
conditions the cathode of the noise - 
limiter diode is more negative than its 
plate because the voltage divider con- 
sisting of R10 and R11 is fed from a 
more highly negative point of the 
detector diode load than the plate. The 
noise -limiter diode then conducts and, 
because of its very low resistance, allows 
the audio signal to develop across vol- 
ume control R12. 

Because the time constant of R10 
and C2 is relatively large, a short - 
duration high -amplitude noise pulse 
causes the plate of the noise -limiter 
diode to swing negative, making it stop 
conducting momentarily, thus prevent- 
ing the noise pulse from getting through 
to the volume control R12. In this way 
noise pulses are removed from weak 
signals. When the signal is weak, neon 

lamp NE does not conduct and may be 
disregarded. 

When a strong signal is received, 
the receiver gain is reduced by avc 
action and the signal overrides any 
noise pulses present. However, the 
noise limiter must be automatically 
disabled because audio pulses reaching 
the limiter diode will produce distor- 
tion. The noise limiter is disabled by 
the neon lamp. One side of the lamp 
is supplied with B plus from the screen 
grid of the first if amplifier controlled 
by the avc line. 

Ave action increases the grid bias 
on the if amplifier and reduces the 
screen current and increases the screen 
voltage. The neon lamp conducts and 
applies a positive voltage to the plate 
of the noise -limiter diode to swamp out 
any audio pulses that may reach it. 
R1 and Cl form a low -pass filter which 
reduces transients when the neon lamp 
starts to conduct. 

Antenna systems 
The typical boat antenna is a center - 

loaded vertical whip. It is resonated 
to the highest frequency at which it is 
to be used. When the transmitter is 
switched to lower frequencies, bottom 
loading for resonating the antenna is 
provided automatically within the trans- 
mitter. 

On large boats, vertical or horizontal 
wire antennas are often used. But, the 
vertical center -loaded whip is the most 
popular. For outboard boats, new light- 
weight antennas are making their 
appearance. 

The ground connection, a part of the 
antenna system, is the most critical 
part of the entire installation. Unless 
a really effective ground connection is 
provided, much of the transmitter's 
power will be wasted. By referring to 
Fig. 4, it may be noted how this waste 
can occur. R, is the radiation resistance 
of the antenna which is in series with 
R.., which represents antenna losses 
due to skin effect and leakage, and with 
R, which is the ground resistance. 

If R, is 4 ohms, R,. 1.15 ohms and 
R_ 5 ohms, the load on the transmitter 
is 10.15 ohms. But only 40 % of the 
power is getting into the antenna, 60% 
being wasted. 

Losses (R..) in the antenna itself are 
a matter of design and materials and 
cannot be reduced to zero. The installer, 
however, can do something about ground 
resistance. Actual physical contact with 
the water, while desirable, is not nec- 
essary. In the case of a fast -moving 
outboard, a ground plate on the bottom 
of the hull might not always be in con- 
tact with the water. 

Instead, all of the heavier metal 
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Fig. 2- Partial schematic shows antenna 
output network. 
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Fig. 3 - Noise limiter and detector 
circuit used in most radiotelephones. 
devices on a boat should be bonded 
together electrically. In a boat with an 
inboard motor, the engine, gas tank, 
water tank, sink, stove and other metal 
objects of any size can be bonded 
together. In an outboard job, contact 
should be made with the motor, per- 
haps through a short jumper strap 
from the bonding strap. 

Wire is not as satisfactory for bond- 
ing as a wide copper or brass strip. 
Thickness is not important, but width is. 
The strap should be at least 3 inches 
wide. It may be cemented or tacked or 
otherwise fastened to the boat struc- 
ture. Contact with the objects being 
bonded must be positive to avoid erratic 
contact, a possible source of noise. 

ANT TERM R, 

411 

GND TERM R9 RL 
1.15 

511 

Fig. 4 -How improper grounding can 
reduce a trans ' ter's output. 

The bond strap is then brought to 
the chassis of the radiotelephone. If 
possible, it should be fastened securely 
to the chassis itself. However, this is 
often unfeasible so the strap is brought 
as close to the set as possible and then 
a wire jumper connects it to the set's 
ground terminal. For the Kaar 249 and 
any other set which fits into a mounting 
plate, the ground strap can be ter- 
minated at the plate. It is important to 
keep the ground lead short, particularly 
between the set and the first large 
metal object it contacts. In essence, the 
ground system acts as a counterpoise 
or ground plane for the antenna. 

Besides enabling the more efficient 
transfer of energy from the transmitter 
to the antenna system, a low- impedance 
ground connection reduces and some- 
times eliminates ignition -noise prob- 

e lems. 
While noise silencers in modern 

marine radiotelephone cut out some of 
the ignition noise, the usual treatment 
should be given any inboard motor. 
This includes installing capacitors at 
the generator and distributor. A sup- 
pressor at the distributor is usually a 
must, and often spark -plug suppressors 
are necessary. In rare cases, the igni- 
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tion wiring may have to be shielded 
completely. 

Preventive maintenance 
Since marine radio is a safety device, 

it must be reliable. Reliability can be 
increased by aging tubes before they 
are placed in service. An aging rack 
can be easily made. 

Moisture, salt spray and heat are 
enemies of electronic equipment. To 
reduce damage from salt spray many 
manufacturers treat metal parts with 
special chemicals. When sets are brought 
in for servicing or storage, they should 
be thoroughly cleaned. 

An accumulated film on the surfaces 
of component parts can retard natural 
cooling. Dirt on the tank coils and 
capacitor plates may introduce losses. 
Because of the skin effect, rf flows on 
the surface of the wire. If a film is 
formed, part of the current may flow 
through the film, which is a poorer 
conductor than the wire and hence adds 
resistance to the circuit. This film also 
contributes to losses due to lowering 
of shunt resistance. 

The future 
There are some 65,000 transmitters 

licensed for marine use. But there are 
more than 7,000,000 boats, and new 
boats are being manufactured at a 
record rate. Thus it is obvious that 
there is a big market for marine elec- 
tronic gear. 

Until recently, the weekend sailor 
had to do without the safety and con- 
venience of radio because the available 
equipment was too big and too expen- 
sive. 

Now, the radio industry is meeting 
the demand for small -boat radiotele- 
phones with new, lower -cost equipment. 
The missing link, however, is the short- 
age of technically qualified dealers to 
sell as well as install and service radio- 
telephones for these growing numbers 
of weekend sailors. 

And, it is during the present "off 
season" -this fall, winter and spring - 
that the existing and prospective marine 
electronics dealers make their plans for 
the 1959 "on season," which promises 
to be a dilly. END 
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A new popular priced sound am- 
plifier series ... Available in 10, 
20, 30 and 60 watt models for 
every indoor, outdoor and mobile 
application. Quality - built, with 
every desired feature, for top 
performance and extensive cov- 
erage. Provides complete flexi- 
bility in any combination from 
one amplifier to complete sound 
systems. 
For complete details see your 
Grommes Sound Distributor or 
write ... 

Precision Electronics Inc. 
Dept. RE -12 

9101 King St., Franklin Park, Ill. 
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SUPERIOR'S NEW MODEL TW -11 

STANDARD TV gE TESTER PROFESSIONAL 
* Tests all tubes, including 4, 5, 6, 7, Octal, Lock -in, Hearing Aid, Thyratron, Minia- 

tures, Sub -miniatures, Novais, Sub -minors, Proximity fuse types, etc. 

* Uses the new self -cleaning Lever Action Switches for individual element testing. 
Because all elements are numbered according to pin- number in the RMA base 
numbering system, the user can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TW -1 1 as any of the pins may be 
placed in the neutral position when necessary. 

* The Model TW -11 does not use any 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. All 
tube listings printed in large easy -to -read type. 

* NOISE TEST: Phono -jock on front panel for plugging in either phones or 
external amplifier will detect microphonic tubes or noise due to faulty 
elements and loose internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW- CURRENT TUBES. Previously, on emission -type tube 
testers, it has been standard practice to use one scale for all tubes. As a result, 
the calibration for low- current types has been restricted to a small portion of the 
scale. The extra scale used here greatly simplifies testing of low- current types. 

Model TW -1 1 -TUBE TESTER ... Total 
Price $47.50 - Terms: $11.50 after 10 
day trial, then $6.00 per month for 6 
months. 

The Model TW -11 operates on 105 -130 
Volt 60 Cycles A.C. Comes housed in a 
beautiful hand -rubbed oak cabinet com- 
plete with portable cover. $475° NET 

SUPERIOR'S NEW MODEL 82 Multi- Socket Type 

TUBE TESTER 

Model 82 - TUBE TESTER ... Total 
Price $36.50 - Terms: $6.50 after 10 
day trial, then $6.00 monthly for 5 
months. 

TEST ANY TUBE IN IO SECONDS FLAT! 

0 Turn the filament selector Insert tube into a num. 
switch to position speci- O bered socket as desi3- 
fied. noted on our chart (over 

600 types included). 

THAT'S ALL! Read emission quality direct on bad -good meter scale. 

Press down the quality 
button - 

Primarily, the difference between the conventional tube 
tester and the multi- socket type is that in the latter, the use 
of an added number of specific sockets (for example, in 

Model 82 the noval is duplicated eight times) permits elimi- 
nation of element switches thus reducing testing time and 
possibi'ity of incorrect switch readings. 

To test any tube, you simply insert it into a numbered socket 
as designated, turn the filament switch and press down the 
quality switch- THAT'S ALL! Read quality on meter. Inter - 
element leakage, if any indicates automatically. 

Production of this Model was delayed a full year pending careful study by Superior's 
engineering staff of this new method of testing tubes. Don't let the low price mislead 
you! We claim Model 82 will outperform similar looking units which sell for much 
more - and as proof, we offer to ship it on our examine before you buy policy. 

Tests over 600 tube types. 

Tests 074 and other gas -filled tubes. 

Employs new 4" meter with sealed air - 
damping chamber resulting in accurate 
vibrationless readings. 

Use of 22 sockets permits testing all pop- 
ular tube types and prevents possible 
obsolescence. 

Dual Scale meter permits testing of low 
current tubes. 

7 and 9 pin straighteners mounted on 
panel. 

All sections of multi -element tubes tested 
simultaneously. 

Ultra- sensitive leakage test circuit will 
indicate leakage up to 5 megohms. 

Model 82 comes complete, housed in portable, hand -rubbed oak cabinet 

with removable cover. Only 

$ 5° 
NET 

SHIPPEDON APPROVAL Try for 10 days before you buy! If completely satisfied, send down payment after trial and 

pay balance at indicated monthly rate - NO INTEREST OR FINANCE CHARGES ADDED. 

NO MONEY WITH ORDER - NO C.O.D. If not completely satisfied, return to us, no explanation necessary. 

SEE PAGE 97 FOR COMPLETE DETAILS 

MOSS ELECTRONIC. INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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SUPERIOR'S NEW MODEL 83 

C.R.T. TESTER 
Tests and Rejuvenates 

ALL PICTURE TUBES 
ALL BLACK AND 

WHITE TUBES 

Model 83 - C.R.T. TUBE TESTER ... Total 
Price $38.50 - Terms: $8.50 after 10 day 
trial, then $6.00 monthly for 5 months. 

74 Project/a: 

J 

Required, a tester -housed in a single carrying case capable of 
testing and rejuvenating _ll picture tubes including black and 
white and color; 50 degree, 90 degree or 110 degree. A tester 
capable of testing these ever increasing types speedily and 
efficiently. A tester capable of proving to the satisfaction of the 
set owner that the picture tube is definitely good, bad or weak. 
To do so the serviceman must be able to instantly switch from 
the comparative simple testing of a black and white tube to the 
complex requirements for testing each individual section in a 
tri -gun color tube. 

setureow 
The Model 83 more than meets the requirements specified above. 
It will not only test every type of picture tube ever made but 
will test them for leakage, emission and gas content. Further- 
more even if the tube tests "good" Model 83 will help you to 
predict the length of time the tube will remain "good." The 
Model 83 will also enable you to extend the useful life of a 
"weak" tube by properly controlled application of rejuvenating 
voltage. 

From 50 degree to 110 degree 

types -from 8" to 30" types. 

ALL COLOR 
TUBES 

Test ALL picture tubes - 
in the carton - 

out of the carton -in the set! 

Sfrecepateoftd 
1# Model 83 is not simply a rehashed black and white C.R.T. Tester with 

a color adapter added. Model 83 employs a new improved circuit 
designed specifically to test the older type black and white tubes, the 
newer type black and white tubes and all color picture tubes. 

1.01 Model 83 provides separate filament operating voltages for the older 
6.3 types and the newer 8.4 types. 

I/ Model 83 employs a 4" air -damped meter with quality and calibrated 
scales. 

Posr Model 83 properly tests the red, green and blue sections of color tubes 
individually -for each section of a color tube contains its own filament, 
plate, grid and cathode. 

Pa/ Model 83 will detect tubes which are apparently good but require 
rejuvenation. Such tubes will provide a picture seemingly good but 
lacking in proper definition, contrast and focus. To test for such mal- 
function, you simply press the rej. switch of Model 83. If the tube is 
weakening, the meter reading will indicate the condition. 

1.01 Rejuvenation of picture tubes is not simply a matter of applying a high 
voltage to the filament. Such voltages improperly applied can strip the 
cathode of the oxide coating essential for proper emission. The Model 83 
applies a selective low voltage uniformly to assure increased life with 
no danger of cathode damage. 

Model 83 comes housed in handsome portable Saddle 
Stitched Texan case -complete 
with sockets for all black 
and white tubes and all color 
tubes. Only ..__....._........ -. -. -- 

$So 

SHIPPEDON APPROVAL Try for 10 day, before you buy , If completely satisfied, send down payment after trial and 
pay balance at indicated monthly rote - NO INTEREST OR FINANCE CHARGES ADDED. 

NO MONEY WITH ORDER - NO C.O.D. If not completely satisfied, return to us, no explanation necessary 

SEE PAGE 97 FOR COMPLETE DETAILS 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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SUPERIOR'S NEW MODEL 77 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL -VIEW METER 

Compare It to any peak- topeak Y. T. V. M. 

Model 77 completely wired and calibrated with 
accessories (including probe, test leads and 
portable carrying case) sells for only 842.50. 

Model 77 employs a sensitive six inch meter. 
Extra large meter scale enables us to print all 
calibrations in large easy -to -read type. 

Model 77 uses new improved -SICO printed cir- 
cuitry. 

Model 77 employs a I2AU7 as D.C. amplifier and 
two 9006's as peak -to -peak voltage rectifiers to 
assure maximum stability. 
Model 77 uses a selenium- rectified power supply 
resulting in less heat and thus reducing possibil- 

M,del 77 - VACUUM TUBE VOLT - 
M ETiR ...Total Price $42.50 - Terms: 
511.50 after 10 day trial, then $6.00 
montfily for 5 months. 

made by other manufacturer of any prlcel 
ity of damage or value changes of delicate 
components. 

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. 
Model 77 uses selected l' /. zero temperature 
coefficient resistors as multipliers. This assures 
unchanging accurate readings on all ranges. 

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 R118 values 1f 
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 
up glaringly. Because of its sensitivity and low 
loading, intermittents are easily found, Isolated 
and repaired. 

SPECIFICATIONS 
DC VOLTS -0 to 3/15/75/150/300 /750/1,500 

volts at II 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 ohms710,000 ohms/ 
100.000 ohms /1 megohm /10 megohms /100 
megohms /1,000 megohms. DECIBEES -10 
db to -1- 18 db. + 10 db to -I- 38 db, -1- 30 db to 
+ 58 db. All based on 0 db e .008 watts (8 mw) 
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 comes complete with operating instructions, probe and test leads. 
Use it on the bench -use it on coils. 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 12" NET 

SUPERIOR'S NEW MODEL 79 

The Most Versatile All-Purpose Multi -Range Tester Ever Designed! 

Model 79 - SUPER -METER ... Total 
Price $38.50 - Terms: $8.50 after 10 
day trial, then $6.00 per month for 5 

months. 

Aommimneett 

SUPER-METER 
WITH NEW 6" FULL -VIEW METER 

eonet.:ratca« VOLT -OHM MILLIAMMETER. 

Plea CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL MEASUREMENTS. 

,flag %4t4 SELENIUM AND SILICON RECTIFIERS, SILICON AND GERMANIUM DIODES 

perience in the design and production of SUPER. 
METERS, an exclusive SICO development. 
In 1938 Superior Instruments Co. designed its first 
SUPER- METER, Model 1150. In 1940 it followed with 
Model 1250 and in succeeding years with others in. 
cluding Models 670 and 670 -A. All were basically 
V.O.M.'s with extra services provided to meet chang- 
ing requirements. 
Now, Model 79, the latest SUPER -METER includes 
not only every circuit improvement perfected in 20 
years of specialization, but in addition includes 
those services which are "musts' for properly serv- 
icing the ever increasing number of new components 
used in all phases of today's electronic production. 
For example with the Model 79 SUPER -METER you 
can measure the quality of selenium and silicon 
rectifiers and all types of diodes -components which 
have come into common use only within the past five 
years, and because this latest SUPER -METER neces- 
sarily required extra meter scale, SICO used its 
new full -view 6 -inch meter. 

Sfieccdicatio.ca 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500. 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000. 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes. 
RESISTANCE: 0 to 1,000 /100,000 Ohms. 0 to 10 Megohms. 
CAPACITY: 001 to 1 Mfd. 1 to 50 Mfd. 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms. 

INDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries. 
DECIBELS: -6 to +18, +14 to +38, +34 to +58. 

The following components are all tested for 
QUALITY at appropriate test potentials. Two 
separate BAD -GOOD scales on the meter are 
used for direct readings. 

All Electrolytic Condensers from 1 MFD to 1000 MFD. 
All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operating instructions and 
test leads. Use it on the bench -use it on calls. A stream- 
lined carrying case included at no extra charge accom- 
modates the tester, instruction book and test leads _Only 

$ cp 50 

NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C.O.D. 

Try for 10 days before you buy : If completely satisfied, send down payment after trial and 

pay balance at indicated monthly rate - NO INTEREST OR FINANCE CHARGES ADDED. 

If not completely satisfied, return to us, no explanation necessary. 

See following page for complete details 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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SUPERIORS NEW MODEL TVSOAGENOMETER 

7 Signal Generators in One! 

Model TV -50A GENOMETER ... Total 
Price $47.50 - Terms: $11.50 after 10 
day trial, then $6.00 monthly for 6 
months. 

BAR GENERATOR: The 
Model TV -50A projects 
an actual Bar Pattern 
on any TV Receiver 
Screen. Pattern will con- 
sist of 4 to 16 horizontal 
bars or 7 to 20 vertical 
bars. 

R. F. Signal Generator for A.M. Bar Generator 
R. F. Signal Generator for F. M. il Cross Hatch Generator 
Audio frequency Generator il (olor Dot Pattern Generator 

il Marker Generator 
A versatile all- inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio F.M. Radio Amplifiers Black and White TV 
Color TV 

Speuóiearc;aw 
R. F. SIGNAL GENERATOR: The Model 
TV -50A Genometer provides complete 
coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 
Megacycles on powerful harmonics. 

CROSS HATCH GENERATOR: The 
Model TV -50A Genometer will pro- 
ject a cross -hatch pattern on any 
TV picture tube. The pattern will 
consist of non -shifting, horizontal 
and vertical lines interlaced to pro- 
vide a stable cross -hatch effect. 

VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: In addition to a fixed 400 
cycle sine -wave audio, the Model TV- 
50A Genometer provides a variable 300 
cycle to 20,000 cycle peaked wave audio 
signal. 

DOT PATTERN GENERATOR (FOR 
COLOR TV) Although you will be able 
to use most of your regular standard 
equipment for servicing Color TV, the 
one addition which is a "must "' is a 
Dot Pattern Generator. The Dot Pattern 
projected on any color TV Receiver tube 
by the Model TV -50A will enable you to 
adjust for proper color convergence. 

The Model TV -50A 
comes complete with 
shielded leads and oper- 
ating instructions. Only 

MARKER GENERATOR: The Model 

50 
TV -50A includes all the most ire - 
yuently needed marker points. The 

$ 
following markers are provided: 189 
Kc., 262.5 Kc., 456 Kc., 600 Kc., 
1000 Kc., 1400 Kc., 1600 Kc., 2000 
Kc., 2500 Kr., 3579 Kc., 4.5 Mc. . 5 
Mc., 10.7 Mc., (3579 Kc. is the color 
burst frequency). 

NET 

For the first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW! 

SUPERIOR'S NEW 

ALL PURPOSE BRIDGE MODEL 76 

Model 76 ... Total Price $26.95 - 
Terms: $6.95 after 10 day trial, then 
$5.00 monthly for 4 months. 

ITS A 

CONDENSER BRIDGE 
with a range of .00001 Microfarad to 1000 Mlcro- 
farads (Measures power factor and leakage too.) 

IT'S A 

SIGNAL TRACER 
which will enable you to trace the signal from n- 
tenna to speaker of all receivers and to finally pin- 
point the exact cause of trouble whether it be a part 
or circuit defect. 

CAPACITY BRIDGE SECTION 
4 Ranges: .00001 Microfarad to 1000 Microfarads. 
Will also locate shorts and leakages up to 20 meg- 
ohms. Measures the power factor of all condensers 
from .1 to 1000 Microfarads. (Power factor is the 
ability of a condenser to retain a charge and thereby 
filter efficiently.) 

SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes included 
with the Model 76, you can make stage gain measure- 
ments, locate signal loss in R.F. and Audio stages, 
localize faulty stages, locate distortion and hum, 
etc. Provision has been made for use of phones and 
meter if desired. 

IT'S A 

RESISTANCE BRIDGE 
with a range of 100 ohms to 5 megohms 

IT'S A 

TV ANTENNA TESTER 
The TV Antenna Tester section Is used first to deter- 
mine If a "break" exists In the TV antenna and if a 
break does exist the specific point (in feet from set) 
where it is. 

RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 5 megohms. Resistance can be 
measured without disconnecting capacitor connected 
across it. (Except, of course. when the R C combi- 
nation is part of an R C bank.) 

TV ANTENNA TESTER SECTION 
Loss of sync., snow and instability are only a few of 
the faults which may be due tu a break In the 
antenna.. so why not check the 

first? antenna 2 Ranges: 
95 

TV 
to 200' for ohm coax and 

2' to 250' for 300 ohm ribbon. 

Model 76 comes complete with all accessories including R.F. and 
NET A.F. Probes: Test Leads and operating instructions. Nothing 

else to bus. Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C. O. D. 

MOSS ELECTRONIC, INC. 
Dept. C -542, 3849 Tenth Ave., New York 34, N.Y. 

Please send me the units checked on approval. If completely satisfied 
I will pay on the terns 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 ... .... bone Rate 
All prices net. F.0.11. N. Y. C. 

DECEMBER, 1958 

Model TW -I1 Total Price $47.50 $11.50 within 10 days. Balance $6.00 monthly for 6 months. 
Model 82 Total Price $36.50 $6.50 within IO days. Balance $6.00 monthly for 5 months. 

Model 83 Total Price 838.50 
$8.50 within IO days. Balance $6.00 monthly for 5 months. 
Model 77 Total Price $42.50 
$12.50 within 10 days. Balance $6.00 monthly for 5 months. 
Model 79 Total Price $38.50 $8.50 within 10 days. Balance $6.00 monthly for 5 months. 
Model TV -50A Total Price $47.50 
811.50 within 10 days. Balance $6.00 monthly for 6 months. 
Model 76 Total Price $26.95 86.95 within 10 days. Balance $5.00 monthly for 4 months. 
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Prewired and aligned front end, coupled with a circuit that can be precisely aligned without 
using a signal generator, pntx thic kit in competition with ready -to -use connrnrieations receivers 

MOHAWL. 
a 
communications 

receiver 

kit 

By 

JOHN T. FRYE, W9EGV 

IWO K6 L'S X 

KIP/ 

AO of years ago I was 
asked if I thought a really 
high -grade communications re- 
ceiver could he assembled from 

it kit. My answer was, "No." I felt it 
would be most difficult for an untrained 
person to handle the very critical wir- 
ing of a band- switching, high -frequency 
front end. Then, too, precise alignment 
without a good signal generator and 
other specialized equipment seemed 
next to impossible. 

The Heath Co. has served up a large 
dish of crow with their new Mohawk 
model RX -1 receiver, and I am eating 
it. But I insist they did not play fair. 
One objection was bypassed by furnish- 
ing an assembled and completely 

r--- 
6B26 
RF AMPL T. I 

AVC 

aligned front end. The other was cir- 
cumvented by working out an if align- 
ment method that is as ingenious as it 
is foolproof. Several features of this 
receiver should be interesting, not only 
to amateurs and ham -band listeners, 
but also to alert service technicians who 
realize that "radio" embraces a lot 
more that the circuitry of an ac-dc 
receiver and who also know that the 
broadcast receiver of the future may 
be a single -sideband receiver. 

The Mohawk is shipped in three 
boxes. One contains the preformed 
metal cabinet; another the carefully 
protected front end containing the tubes 
with which it was aligned, and the 
third about a bushel basket of parts 
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Fig. 1 -Block diagram of the Mohawk RX -1. 
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ranging from the husky potted power 
transformer down to tiny knob set- 
screws. Step -by -step instructions, pic- 
tures, wiring diagrams, pictorial draw- 
ings and detail sketches all combine to 
make the assembly and wiring as easy 
and mistake -proof as possible, but put- 
ting this receiver together is still a long 
way from a brief evening's work. De- 
spite considerable experience in elec- 
tronic construction and kit assembly, it 
took 32 actual working hours -spread 
over almost a week -to build the Mo- 
hawk. 

The Mohawk has obviously been de- 
signed to provide optimum reception 
of the 160 -, 80 -, 40 -, 20 -, 15 -, 11- and 
10 -meter amateur bands under present - 
day conditions. Even a casual listener 
to these bands must be impressed with 
two facts: the bands are very crowded 
and are becoming more so each day; 
single -sideband suppressed -carrier emis- 
sion is steadily gaining in popularity. 
Consequently, many of the receiver's 
features are aimed at coping with inter- 
ference and making the tuning of SSB 
stations easier. 

A study of the block diagram in Fig. 
1 and the circuit diagram in Fig. 2 
reveals the receiver's salient features. 
It is a double- conversion superhetero- 
dyne with crystal -controlled second - 
conversion oscillators and a choice of 
a conventional detector for AM re- 
ception or a "product detector" for 
CW and SSB reception. Plate voltages 
of the first conversion oscillator, bfo 
and S -meter amplifier are voltage - 
regulated. A series type noise limiter is 
provided, and delayed avc provides 
maximum signal -to -noise ratio- claimed 
to be 10 db at less than 1 -pv input -on 
weak signals. A 100 -kc marker gener- 
ator is included and it is used with a 
panel- mounted CALIBRATE control -a 

RADIO- ELECTRONICS 
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Sylvania consumer advertising points out- 

The big difference in Picture Tubes! 

_ -- f.t,au,,a 
....la 

SYLVANIA 

Take it from Bill Shipley: "`Silver Screen 85' consumer advertising 
makes it easy to sell -up to 'first line' picture tubes." 

New TV Campaign dramatizes test results . .. sells consumers 
up to "first line" picture tubes ... builds more profitable 
sales and satisfied customers for dealers everywhere. 

Sylvania's fabulous new family, "The Real McCoys," is one 
of the top new television shows of the season. Critics label 
it the "Sleeper of the Year." Week after week, on the 
"Real McCoys" Sylvania is making millions of set owners 
aware of the big difference in picture tubes as revealed 
by direct comparisons of a nationwide sample of cut -rate 
off -brand picture tubes against Silver Screen 85 standards. 

New commercials like the "Brightness Test" are pre - 
selling consumers on the "first line" performance of 
Silver Screen 85. 

For dealers everywhere it means more and more customers 
asking for "Silver Screen 85 "- Pre -sold customers make 
satisfied customers -strengthening your business reputation 
and building long -range profitable growth. 

Sylvania has designed this powerful new selling tool for 
you. Get behind it and sell -up to "first line" Silver 
Screen 85 picture tubes. 

mr SYLVANIA 

Highlights of Sylvania's TV 
"Brightness Test." 

"Don't be fooled by picture 
tubes that look alike - they 
don't act alike." 

Sylvania's Silver Screen 85 is 
over twice as bright as this 
"off- brand" tube. 

"Insist on a nationally known 
'Silver Screen 85'- there's one 
to fit every make TV." 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 

LIGHTING TELEVISION RADIO ELECTRONICS PHOTOGRAPHY ATOMIC ENERGY CHEMISTRY- METALLURGY 
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trimmer capacitor across a section of 
the oscillator coil -to set the pointer 
exactly on frequency on any band. 
Separate rf, if and of gain controls 
make for great flexibility. A bridged -T 
notch filter with 50 db of attenuation 
can be tuned through the 50 -kc if pass - 
hand. 

Interference protection 
The double- conversion circuit pro- 

tects against two kinds of interference. 
Images are always a problem on a high - 
frequency receiver using a low inter- 
mediate frequency. When a receiver 
with a 455 -kc if is tuned to 1000 kc, the 
oscillator is set to 1455 kc to produce 
the required 455 -kc difference fre- 
quency. A station on 1910 kc is also 
455 kc away from the oscillator and, 

ñ 
1T6-003T 

SWITCH WAFERS IN FRONT END ARE 

GANGED PARTS OF "BAND" SELECTOR 

FRONT END SECTION 
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unless it is greatly attenuated by the 
tuned stages ahead of the mixer, it is 
received along with the 1000 -kc station 
being tuned. However, since the image 
station in this example is almost 100% 
higher in frequency that the desired 
station, images give little trouble on 
the broadcast band. But when the re- 
ceiver is tuned to 29 mc the image fre- 
quency is at 29.951 mc, roughly only 
3' higher, and the tuned circuits can- 
not provide enough attenuation to re- 
ject a strong image station. 

By using a first intermediate fre- 
quency of 1682 kc, the Mohawk places 
the image frequency more than 3 mc 
away from the desired signal, banish- 
ing image trouble. However, it is very 
difficult to get high gain and stability 
together with good adjacent -channel 

6BZ6 
RF AMR 

selectivity with a high if. Converting 
the 1682 -kc frequency to a low if -here 
approximately 50 kc- solves this prob- 
lem and gives the RX -1 both excellent 
image rejection and razor -sharp ad- 
jacent- channel selectivity. 

As a further aid to combatting inter- 
ference, the Mohawk is intended to re- 
ceive only one sideband at a time, even 
of an AM station. Since the information 
contained in both sidebands is identical, 
this is quite feasible and has advan- 
tages mentioned later. Study Fig. 3 to 
see how this sideband selection is ac- 
complished. 

Suppose we want to receive a signal 
on 4000 kc that is modulated with a 
1,000 -cycle signal, producing sidebands 
of 3,999 and 4001 kc as shown in Fig. 
3 -a. The difference between the oscilla- 
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tor frequency, 5682 kc, and the carrier 
with its two sidebands produces the 
frequencies shown in Fig. 3 -b at the 
mixer output. Note that the position of 
the upper and lower sidebands has been 
reversed. The upper sideband (USB) 
is on 1681 kc and the lower sideband at 
1683 kc. When this signal reaches the 
second mixer, it combines with the 
signal from one of the two crystal -con- 
trolled oscillators. 

If the 1632 -kc oscillator is used, we 
have the situation of Fig. 3 -c in which 
the upper sideband is converted to 49 
kc and falls outside the passband, the 
carrier becomes 50 kc and falls on the 
low -frequency slope, and the lower side- 
band (LSB) becomes 51 kc and falls 
squarely in the passband. 

Now suppose the 1732 -kc oscillator is 

1682-KC IF SECTION 

2ND IFT 
1682 KC 100 

; Al 'ft 
1 p I R 

68 K 
82 µ,gf 

2: a 

6CS6 
2ND MIXER 

used. The difference frequency between 
this and the carrier is still 50 kc, plac- 
ing the carrier on the low- frequency 
slope again. But now the difference be- 
tween the 1681 -kc USB and the 1732 - 
kc oscillator is 51 kc, making it fall in 
the passband, while the LSB is con- 
verted to 49 kc and rejected. The de- 
sired sideband is selected by flipping 
the switch that actuates one or the 
other of the two crystal oscillators. 
Often, interference from an adjacent 
station can be lost simply by flipping 
over to the sideband farthest from the 
station. 

The diagram of the prewired and 
aligned front end has been simplified 
in Fig. 2 by eliminating all coils ex- 
cept those for the 160 -meter band. The 
main tuning capacitor has six sections 

6 

82.µf 

I I 

470 II 

y.01 
150K 
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IST 50 -KC AMPL 
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RADIO 

-two each in the rf amplifier, mixer 
and oscillator circuits. In each circuit, 
the capacitor sections are used singly 
or in parallel to provide proper band 
coverage. In the rf amplifier plate cir- 
cuit one B -plus decoupling network is 
used for the 80 -, 40 -, 20- and 15 -meter 
bands and another when operating on 
160, 11 or 10 meters and in the 23-27 - 
mc range when using external convert - 
ers. 

The if strips 
The first if amplifier operating at 

1682 kc minimizes image interference. 
It is a 6BA6 with its gain controlled 
automatically by delayed avc applied 
to its grid and manually by varying the 
cathode bias. 

As mentioned, most of the adjacent- 
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Fig. 2- Fifteen tubes are used 
in this high -grade communica- 

tions receiver. 
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better reception on 
1, 2 or 3 tv sets... 
with one antenna 

NEW B -23 

TWO -SET 
BOOSTER 

. ............ 
only $23.95 
From B -T comes the most important ad- 
vance in better TV reception for 19ó8- 
a broadband TV amplifier that boosts 
signal strength on all VHF channels and 
operates 1, 2 or 3 TV sets with one an- 
tenna - no tuning required. 

Combines two functions in one - 
BOOSTS signal strength on 1 or 2 TV 

sets-up to 6 db gain operating 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, clear- 
er pictures on both sets Low noise 
figure - designed to work with new VHF 
sets Reduces interference Easily 
installed at antenna terminals of set 

Automatically amplifies channels 2 -13 
Ideal small TV system 

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 requires 
no tuning, impedance matching devices, 
pre -amps or other special fittings. Ideal 
for all small TV systems (garden apart- 
ments, motels, TV showrooms). Approved 
for color. Only $94.50 

The B -23, the DA8 -B, and other B -T 
quality engineered products, are available 
at electronic parts distributors. 

For further information, use coupon. 

RE -12 

BLONDER- TONGUE LABS., INC. 
9 Ailing Street, Newark 2, New Jersey 

Please send me literature covering: 
B -T B -23 o B -T TV Accessories 

Name 

Address 

City Zone -State 
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Fig. 3 -Side -band .election in the %Iolims k. 

channel selectivity is provided by the 
50 -kc if amplifier. This amplifier's pass- 
band can he set at bandwidths of 5, 
3, 2, 1, or 0.5 kc with the SELECTIVITY 
switch. The method of doing this is 
not new. I have seen simple versions 
of it used in some of the fine broad- 
cast receivers brought out in the '30's, 
and it is also used in some other com- 
munication receivers; but it is one of 
those intriguing things that is inter- 
esting in theory and works beautifully 
in practice. 

Since the two tuned -circuit sections 
of the if strip are similar, let's study 
the one between the 6CS6 second mixer 
and the 6BA6 if amplifier. First, note 
the if coils are coils, not transformers. 
Each shield can contains a single coil as 
shown in Fig. 2, and the coupling be- 
tween coils is entirely capacitive. In 
the 500 -cycle (0.5) passband position, 
the junction of the two 390 -µµf capaci- 
tors is grounded through the 0.1 -sf 
plate decoupling capacitor, and the 
total signal transfer is through the 
2.2 -µµf capacitor connecting the hot 
ends of the two coils. All series resist- 
ance is switched out of the second 
tuned circuit by deck A of the SELEC- 
TIVITY switch. As this switch is moved 
to wider and wider bandwidth posi- 
tions, decreasing amounts of capaci- 
tance are switched between the junc- 
tion of the two 390 -µµf units and 
ground. This increasing reactance lifts 
the junction of the two capacitors 
higher and higher above ground and 
permits more and more signal to he 
transferred through them in addition 
to that transferred through the 2.2 -µµf 
unit. At the same time, deck A switches 
increasing amounts of resistance in 
series with the tuned circuit of the 
second coil, lowering its Q. Increased 
coupling and decreased Q of the second 
coil combine to widen the passband. 

When the junction of the two 390 - 
µpf capacitors is grounded, each coil is 
tuned simply by its associated 390 -µµf 
unit. But as capacitance is introduced 
between the junction and ground, each 
coill is tuned by the series combination 
of its individual 390 -pif unit and this 
shared capacitance. Since the switched 
capacitance decreases as the band- 
width is increased, the center resonant 

frequency of the coils goes up with 
increasing bandwidth, as shown in Fig. 
4. This lets the low- frequency skirt of 
the passband, the one on which the 
carrier is normally placed, to stay at 
essentially the same position while the 
high -frequency skirt moves up to ac- 
commodate the wider passband. It is 
not necessary to retune when changing 
bandwidth. Deck C of the SELECTIVITY 
switch cut different amounts of re- 
sistance into the cathode circuit of the 
second 50 -kc if tube to maintain the 
gain of the if strip relatively constant 
for all bandwidth positions. 

The bridged -T notch filter shown be- 
tween the first and second 50 -kc if 
tubes provides an extremely sharp tun- 
able notch that can be moved through 
the if passband to give 50 -60 -db atten- 
uation of the signal to which it is 
tuned while frequencies on either side 
of the notch frequency are only 
slightly affected. Fig. 5 shows how this 
operates. When the notch is placed on 
the frequency of a station causing an 
annoying heterodyne, the heterodyne 
disappears as if by magic. Incidentally, 
if the notch is accidentally placed on 
the frequency of the station being re- 
ceived, it will disappear by the same 
magic. Of course only one signal can 
be notched out at a time, and for 
effective notching the signal cut out 
must be a few hundred cycles away 
from the desired carrier. A broad signal 
covering a hand of frequencies cannot 
he notched out. 

Single sideband 
All the features that contribute to 

stability and sharp selectivity aid in 
SSB reception. The heavy construction 
(the aluminum panel is a full Ms inch 
thick), the guarding of the first con- . 

version oscillator against pulling by 
feeding it into the mixer through a 
cathode follower stage, the 30 -to -1 gear 
ratio of the tuning dial and provision 
for removing every hit of backlash 
and slop in this dial assembly, the 
clever arrangement that locks the dial 
shaft positively and automatically at 
each encl of the pointer travel so that 
no calibration -upsetting strain can be 
carelessly placed on the tuning as- 
sembly, are all very important when 
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New 

Product 

Developments 
MAKE 

CBS -HYTRON PRODUCTS 

BETTER FOR YOU 

tangular and CBS- Color:ron pic- 
ture tubes, these new 110- degree 
Silver Vision aluminized tubes 
offer the advantages of a picture 
that remains brighter and clearer 
throughout their longer life. A 
precision electron gun and uni- 
formly controlled processes for 
aluminizing and screen settling 
assure dependability ... the de- 
pendability of the best -known 
name in television. 

Constant Displacemert Stereo Cartridge 

New Columbia CD is most linear 
stereo cartridge. Its constant dis- 
placement lever system assures 
that, regardless of frequency, the 
output voltage is essentially con- 
stant for a given displacement of 
stylus. This unrivalled cartridge, 
best for conversion or replace- 
ment, was designed by Columbia 
Records. It is first of a series of 
audio components from CBS - 
Hytron. 

ndustrial tubes ... most inclu- 
sive selection in the industry. 

Most Comprehensive Diode Line 

Of particular interest f their 
fresdom from shorts and opens 
a these ngwi diunrraonded 

New Transistor lines 

CBS -Hytron now Dffers the most 
complete line of PNP power tran- 
sistors: EIA, military and special 
... 6 packages ... 20 -, 30-, 40- 
watt groups ... a total of over 100 
types. NPN high -speed switching 
transistor line is also the most 
complete for logic -circuit and 

Heavy -duty TV Receiving Tubes 

First to introduce receiving tubes 
especially for television ... first to 
originate heavy -duty :ubes for 
TV work -horse sockets (horizon- 
tal amplifier, high -voltage recti- 
fier, etc.) . . . CBS -Hytron's 
leadership _ontinues in the appli- 
cation of advanced engineering 
and technclogy developed for re- 
liable military and .ndustrial 
tubes to all its TV receiving tubes. 

Watch for More reliable products 
through Advanced -Engineering 

CBS -HYTRON, Damiers, fassachusetts 

A Dimon of 
Columtia Broadcascinr S)stem, Inc. 
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Big power 
in a small model 

Cen ab ., 
Wirewound 
Radiohms H 

Get off to a fast start with Centralab Model 
WW and WN Wirewound controls. They sport 
5 watts power in a 2 -watt size chassis -in short 
or long shaft styles. Now one small size takes 
care of 2, 3, 4 and 5 watt replacements in tv, 
hi -fi, home and auto radio sets. You really cut 
inventory and save time with these versatile 
Radiohm ® controls. 

And don't forget -you can race off to still more 
profits when you use Centralab Wirewounds in 
their many industrial applications. 

Ask your Centralab distributor for your free 
copy of Centralab's Catalog 30, giving full details 
about these and other top quality Centralab 
components. 

A DIVISION OF GLOBE- UNION, INC. 
922M E. KEEFE AVE. MILWAUKEE 1, WIS. 

In Canada: 804 Mt. Pleasant Rd. Toronto, Ontario 

SWITCHES PACKAGED ELECTRONIC CIRCUITS CERAMIC CAPACITORS 

CONTROLS ENGINEERED CERAMICS SEMI -CONDUCTOR PRODUCTS 
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h:uuh%idth positions. 

you consider that the receiver must 
be tuned to within 10 cycles of the 
exact transmitter frequency, even at 
29 mc, if the SSB station is not to 
sound distorted. And it must stay on 
that frequency. 

The 6CS6 converter, or product de- 
tector, contributes a great deal to the 
ease of SSB reception. A portion of the 
tube serves as the bfo operating at 
47-53 kc, and the output of this oscil- 
lator is mixed with the signal delivered 
from the 50 -kc if strip. The output of 
the 6CS6 contains the combination of 
the two signals. For CW, the com- 
bination becomes the audio -frequency 
beat or difference frequency. When the 
incoming signal is SSB, the bfo sup- 
plies the carrier that has been sup- 
pressed. 

This converter detector has one 
important advantage over the conven- 
tional diode type for SSB reception. 
With a conventional receiver, rf gain 
has to he greatly reduced so the com- 
paratively weak bfo signal can simulate 
the missing carrier. Received signals 
of different strength call for adjusting 
the rf gain control to maintain a proper 
proportion between the SSB signal and 
the injected carrier. With the Mohawk, 
the rf and if gain controls can be 
turned full up and the avc can be left 
on when receiving either CW or SSB 
stations. Strong SSB signals will sound 
somewhat louder than weak ones, but 
they are no more intelligible. 

Alignment is easy 

But probably you are wondering how 
a complicated receiver such as this can 
be aligned without a signal generator. 

First you must adjust the 100 -kc 
crystal oscillator to precisely 100 kc. 
The receiver does not normally tune 
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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. 

e Send for this 
FREE Book Now 

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

Detailed information on request 

DECEMBER, f953 

RCA INSTITUTES, Inc. Home Study Dept. RE -128 
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. 

Name 
please print 

Address 

City Zone Slate 

Korean Vets! Enter discharge dote 

CANADIANS - Take advantage of these some RCA courses at no 

additional ccs °. No postage, no customs, no delay. Send coupon to: 

RCA Victor Ccmpany, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 
To save time, paste coupon on postcard. 
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Top -chassis view of the rcecher. 

The assembled, completely aligned front .nd ith the kit. 

Detailed instructions make this wiring job almost easy. 

106 

10 mc, but two compression type pre- 
set capacitors are furnished. When one 
of these is connected between points 
A and B of Fig. 2 and the other be- 
tween points C and D and the receiver 
is set to the 20 -meter band, the oscilla- 
tor and mixer circuits are padded so 
they will reach down to 10 mc. A tem- 
porary jumper between points A and 
E couples the output of the 100 -kc 
oscillator into the mixer, and an 
antenna is connected to point A. Now 
when WWV is tuned in and the push- 
button switch that activates the 100 -kc 
crystal oscillator is depressed, the two 
signals combine and produce a hetero- 
dyne in the speaker. The 4.5 -25 -µµf 
capacitor in the oscillator circuit is 
adjusted so that the 100th harmonic 
of the crystal oscillator is in exact 
zero beat with WWV. This sets the 
crystal oscillator very precisely on 
100 kc. 

The next step is to set the bfo to 
50 kc. The padder capacitors and 
jumper are removed, the first 50 -kc 
if tube is taken out of the socket and 
one of the trimmer capacitors is con- 
nected between points H and G. This 
connects the output of the crystal 
oscillator to the converter detector so 
that any difference in frequency be- 
tween the 100 -kc oscillator and the 
second harmonic of the bfo will pro- 
duce an audible beat. With the bfo dial 
set to 50 kc, the slug in the bfo coil 
is adjusted to exact zero beat. Then 
the bfo dial is moved to a mark on the 
panel that represents a frequency of 
50.4 kc, producing a 400 -cycle note in 
the speaker. The four 50 -kc coils are 
actually peaked at 50.4 kc. 

This is done by connecting the 
trimmer between points G and J. This 
connects the output of the bfo to the 
input of the 50 -kc if strip. With the 
bfo operating and the SELECTIVITY 
switch in the 0.5 -kc bandwidth position, 
the slugs of the four if coils are adjust- 
ed for maximum S-meter swing. While 
the coils tune sharply, the sensitive 
S- meter makes it easy to set the coils 
right on the nose. 

Now cornes the adjustment of the 
1682 -kc if transformers. Consider this: 
the 50 -kc strip in the sharp position 
will accept only a 50 -kc signal. The 
1632- and 1732 -kc crystal oscillators 
will operate only at their exact crystal 
frequencies. Therefore, the signal de- 
livered to the second mixer must be 
precisely 1682 kc for it to heat with 
either crystal oscillator and produce 
the 50 -kc difference frequency that 
results in maximum S -meter swing. 
So it is necessary only to tune in one 
of the harmonics of the 100 -kc crystal 
oscillator and then align the 1682 -kc 
if transformers for maximum S -meter 
swing. It is as simple as that! 

All that is left to do is to set the 
coil in the notch filter. First you tune 
in a harmonic of the 100 -kc oscillator 
and adjust for zero beat with the BFO 
set exactly at 50 kc. Set the NOTCH 
TUNE dial at 50 kc. Adjust the slug in 
the coil for minimum S -meter reading, 
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36 FABULOUS STEREO WATTS 

ONLY$699WN 

TH 
j 

. 
I 

S7 MONLY 

MONEY -BACK GUARANTEED TO 
EQUAL UNITS COSTING UP TO $130! 
A RADIO SHACK EXCLUSIVE! It took all of Radio 
Shack's 36 years of engineering and production 
know -how to produce a low -cost stereo /monaural 
amplifier without compromising the highest pos- 
sible standards of audio quality! Compare the 
laboratory -verified, guaranteed specifications and 
see why the REALISTIC STEREO 36 is America's 
biggest monaural and stereo amplifier value! 

STEREO /MONAURAL! 
MASTER GAIN! 
REVERSE STEREO! 

UNDER 1 db DISTORTION! 
MODE INDICATOR LIGHTS! 

BALANCE CONTROL! 

SPEAKER PHASING! 
20- 20,000 cps ±.5 db! 
LOUDNESS ON /OFF! 
BASS & TREBLE CONTROLS! 

Realistic 'Stereo -36" 
STEREO /MONAURAL AMP /PRE -AMP! 
COMPLETELY WIRED FOR LESS THAN KIT PRICE! 
Power Output: 18 watts per channel (36 watts peak!). Freq. Response: 20- 20,000 
cps +0.5 db. Hum and Noise: 80 db down on high level inputs; 55 db down on 
Mag. Phono, 50 db down on Tape Head. Distortion: less than I db at -uil rated 
output! Sensitivity: (for full output) Phono - 2.5 mv., Tape Head - 2.5 mv., 
Tuner and Aux. 0.25 v. Operational controls include: Separate wide -rarge (+12 
db) bass and treble controls; Twin- section, single- action master volume control 
with loudness off -on switch; Channel balance control; Variable equalization con- 
trol; Channel mode selector with indicator lights and rumble reduction setting 
for use on monaural records; 4- position input selector (Mag. Phono, Ceramic 
Phono, Tape Head, Tuner and auxiliary.); Speaker phasing switch. Has 4, 8 and 
160 outputs for each channel plus 2 low imp. outputs for direct inpu+ to tape 
recorder. Tubes include 5- 12Ax7 (ECC83), 4- 6BQ5 (7189) and 1- GZ -34 rec- 
tifier. Amplifier is fully fused and has 2 convenience AC receptacles. 140 watts, 
I15 -volts AC. Faceplate is flat white with etched gold and maroon design Brushed - 
gold finished metal cabinet. 51/4" h. x 141/4" w. x 111/2" d. Ship. wt. 18 lbs. 

SAVE EVEN MORE ON THESE SUPERB STEREO SYSTEMS! 

Reg. Value 
Realistic Stereo -36 HI -FI 
Amplifier $129.95 
British Monarch Hi -Fi 
Changer 54.50 
G -E Diamond Stereo 
GC -7 Cartridge 23.47 
2- Realistic Solo Speakers 
in Cabinets 39.90 
Total Reg. Value _$24-787 

SAVE $118.32 $12950 
Order No. RX- SS7MY, Ship. Wt. 70 lbs. 

$13 DOWN, $10 MONTHLY 
Base for Changer, R -5900B 

Wt. 4 lbs. - Net $3.49 

Realistic Stereo -36 
Hi -Fi Amplifier $129.95 
Garrard RC -121 It 
Stereo Changer 41.65 
G -E Diamond Stereo 
GC -7 Cartridge 23.47 
2 -E -V SPI2B Hi -Fi 
12" Coax Speakers 
Total Reg. Value 

Reg. Value 

SAVE $103.72 

68.60 
-s263ïóT" 

515995 
Order No. RX- SS8GY, Ship. Wt. 65 lbs. 

$16 DOWN, $12 MONTHLY 
Base for Garrard, 15C785 

Wt. 4 lbs. - Net $4.51 

RADIO 
FREE CHRISTMAS S H A C K 

ALBUM ! 

With purchase of Real- 
istic Stereo 36 amp. or 
any of above systems! 
Fabulous London ffrr! 
"Caro! Singing at Kings - 
way Hall" - beloved 
favorites in glorious 
hi -fi! 

C O R P O R A T I O N 
730 Commonwealth Ave., 
Boston 17, Mass. 
167 Washington St., 
Boston 8, Mass. 
230 -240 Crown St., 
New Haven 10, Conn. 

FREE! 
F21 ,,1- new 
1959 232 -Huge 
cala loi. 

r 
Realistic Stereo -36 Feg. Value 

Hi -Fi Amplifier S129.95 
Harman -Kardon T -224 
Stereo FM -AM Tuner .. 114.95 
Garrard RC -121 IL 
Stereo Changer 41.65 
Pickering Stereo 
Diamond Cart. 371 29.85 
2- University UXC -I22 
Hi -Fi 12" Diffaxials . 64.68 
Total Reg. Value ...53-8-1--;08" 

SAVE $121.13 $25995 
Order No. RX -SS9H, Ship. Wf. 83 lbs. 

$26 DOWN, $16 MON HLY 
Base for Garrard, 15C7B5 

Wt. 4 lbs. - Net $4.51 

Dept. 12E 

Radio Shack Corp. 
730 Commonwealth Ave., Boston 17, Mass. 

Please send me Realistic Stereo 36 amplifier 

RX -SS7MY system RX -SSBGY system 

RX -SS9H system Include changer base for 
system checked. Check or money order is enclosed. 

Send free 232 -page 1959 catalog. 

NAME 

ADDRESS 

CITY ZONE. ..STATE 
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First 
the 
fabulous 
TD -124 TD -124 $99.75 net 

two 
new "TD" 
Stereo -Monaural 

TD -134 $60.00 net 

turntables 
Here's good news for budget - 
minded hi -fi aficionados. 
These two new Thorens 
turntables (with integral 
tone arm) give you the same 
basic drive mechanism you get 
in the ultra -precise TD -124 tran- 
scription turntable, but they're stream- 
lined for economy. See the new 
TD -184 and TD -134 at your authorized 
Thorens hi -fi dealer's today. 

TD -134 Manual Player. 4 speeds. It 
has the same precision- machined, ad- 
justable -speed drive as the Thorens 
TD -124 transcription turntable for min- 
imum wow, flutter and rumble. Turn- 
table floats on nylon bearings. Integral 
tone arm equals tracking performance 
of separate arms costing as much as 
half the price of this entire unit. Plug 
in adapter for standard stereo or mon- 
aural cartridges. 15" x 12 ", extends 
21/2" below panel, 3" above. 

osa 

c r`.iáic _Ì 
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TD-184 $75.00 n.t 

TD -184. Same as TD -134 with semi- 
automatic operation: One dialing mo- 
tion selects 7 ", 10" or 12" record size, 
starts motor. Arm literally floats down 
into first record groove on air; adjust- 
able piston controls lowering speed. 
Absolutely no connection between arm 
and table during playing. Featherweight 
position trip shuts off player at end of 
record, idler disengages - nd arm lifts. 
Manual reject control perr.its shut-off, 
interruption or manual operation. 

Thorens celebrates 75 years of progress in music reproduction 

SWISS MADE PRODUCTS 
HI -FI COMPONENTS LIGHTERS 
SPRING -POWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 

RADIO 

Fig. 5 -liri Iged -7' notch -fiI ter act' 
indicating that the notch is right on 
the carrier. Finally, adjust the 100,000 - 
ohm variable resistor in the notch 
circuit for minimum S -meter reading. 

There is an eighth band (corn') on 
the dial calibrated 50 -54 and 144 -148 
inc. When this is switched in, coils in 
the receiver's front end tune from 23- 
27 mc. Two- and 6 -meter converters 
will use this tuning range to provide 
reception on these bands. 

As might be expected, hams are 
already busy second -guessing the ex- 
perts and are making changes they 
consider improvements. One I know 
has carefully turned the 1/16 -inch- 
wide pointer edgeways so that he can 
split kilocycles on that long dial. 
Another has removed the 2 -pf 50 -volt 
capacitor between the cathode of the 
audio output tube and the junction of 
the 330 -ohm and 15,000 -ohm resistors 
and has substituted a 16 -u f 150 -volt 
capacitor between the cathode and 
ground. He claims this gets rid of 
the fairly loud thump in the speaker 
you get when the receiver is switched 
from STANDBY to RECEIVE. (This change 
has been made in late- production models 
and is shown on the diagram. -Editor) 
Personally, I am contemplating re- 
placing the 100,000 -ohm resistor in the 
voltage- dividing network supplying ave 
voltage to the S -meter amplifier with 
a linear 100,000 -ohm variable unit, the 
1- megohm resistor being attached to 
the slider. This keeps the "S -9 equals 
100 pv" calibration of the S -meter on 
the high -frequency bands, but also 
cools off the S- meter's sensitivity on 
the low -frequency bands where it reads 
too high for my taste. 

These innovations point up a signif- 
icant characteristic of owning a Mo- 
hawk. Even though the receiver is a 
precision instrument that will perform 
with the best of them, after you have 
put it together and aligned it with 
your own hands, it loses that dare -not- 
touch familiarity between you and the 
receiver you have built. END 

RADIO -ELECTRONICS 



POWER TOOLS 
Each one designed for professional results and made to the same 
high quality standards as the famous Weller Soldering Guns, 

New WELLER SOLDERING GUN Value 
A must for radio, TV and hi -fi work, this Weller Soldering 
Gun also makes anyone an expert on scores of household 
repairs. Heats instantly. Fingertip "on -off" control. Twin 
spotlights. Unmatched for quick, easy, accurate soldering. 

Welter professional soldering 
Gun models are also available 
far all requirements. 

Work -Saving WELLER POWER SANDER 
Eliminates tiresome hand sanding. Removes old 
paint, sands wood smooth in a jiffy. Power -sacked 
with 14,400 strokes a minute. Fingertip "on -off" 
control. Sandpaper and polishing cloth included. 

Also available in kit with metal cose, $18.95 MODEL 700K 

Twice 
the sanding 

area of any sonder in its 
price class ... 25 sq. inches. 

Versatile WELLER SABRE SAW 
Makes every kind of cut in plywood, composition 
board, plastics, aluminum, etc. Ideal for everything 
from making valances to doing household repairs. 
Exclusive strain -relief design eliminates blade break- 
age. Lubricated for life. 3 different blades included. It // 

I /// 
1 ' i%ii 
L. %// 

...----°' 

Order now from your Electronic Parts Distributor. 

WELLER ELECTRIC CORPORATION, EASTON, PA. 

All Weller Power 
Tools are 
guaranteed for 
1 year 
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NO OTHER TUBE TESTER MADE - 
AT ANY PRICE -can MATCH the VALUE of 

the CENTURY 
FAST-CHECK 

20,000 SERVICEMEN 

CAN'T BE WRONG! 

See for yourself -AT NO RISK - 
why over 20,000 servicemen se 

lected the FAST -CHECK above 
all other tube testers- regard- 
less of price. With the FAST - 

CHECK you will make every 
call pay extra dividends by 

merely showing your cus- 

tomer the actual condition 
and life expectancy of the 
tube. The extra tubes you 
will sell each day will 
pay for the FAST -CHECK 

in a very short time. 

SIZE: 
H: 111/4" 
W: 14s/e" 
D: 41" 

Guaranteed for 
One Full Year 

Model FC -2- housed in sturdy wood carrying $69 
case complete with CRT adapter ... only Net 

50 

Special compartment ac- 
commodates line cord and 
Picture Tube Test Adapter 

PICTURE TUBE TEST ADAPTER 

INCLUDED WITH FAST -CHECK 
Enables you to check all picture tubes 
(including the new short -neck 110 de- 
gree type) for cathode emission, shorts 
and life expectancy ... also to rejuven- 
ate weak picture tubes. This feature 
eliminates the need of carrying extra 
instruments and makes the FC -2 truly 
an all- around tube tester. 

FAST -CHECK'S low price is made 

possible because you are buying 
direct from the manufacturer. 

Just 2 settings on the 

FAST -CHECK TUBE TESTER 
tests over 650 tube types completely, 
accurately - AND IN SECONDS! 

POSITIVELY CANNOT BECOME OBSOLETE 
Circuitry is engineered to accommodate all future tube types 
as they come out. New tube listings are furnished periodically 
at no cost. 

NO TIME CONSUMING MULTIPLE SWITCHING 
Only two settings are required instead of banks of switches 
on conventional testers. 

NO ANNOYING ROLL CHART CHECKING 
Tube chart listing over 650 tube types is conveniently located 
inside FAST -CHECK cover. New tube listings are easily added 
without costly roll chart replacement. 

COMPARE FAST -CHECK WITH OTHER TESTERS RANGING FROM $40 TO $20O 
RANGE OF OPERATION 

Checks quality of over 650 tube types, which cover more than 99% of all tubes in use today, including the newest series -string TV tubes, auto 12 plate -volt tubes, OZ4s, magic eye tubes, gas regulators, special purpose hi -fi tubes and even foreign tubes. 
if Checks for inter- element shorts and leakage. 

Checks for gas content. 
s, Checks for life- expéctancy. 

IMPORTANT FEATURES i only e y one section is defectivet thec tube twills read "Bad" on the meter scale Less than 10 seconds required to test any tube phos- phor-bronze tube sockets accommodate ommodatea all present and future tube types . cannot become obsolete 7 -pin and 9 -pin straighteners mounted on panel large D'Arsonval type meter is extremely sen- sitive yet rugged - fully protected against acci- dental burn -out Special scale on meter for low current tubes New tube listings furnished peri- odically at no cost Compensation for line volt- age variation. 
Other testers may have some of the above features ... but only the FAST -CHECK has them all! 

SHIPPED ON APPROVAL FOR 10 DAY FREE TRIAL 
r CENTURY ELECTRONICS CO., INC 

Dept. 112, 111 Roosevelt Ave., Mineola, N. Y. 

Rush the FAST -CHECK for a 10 day trial period. If not completer, 
satisfied I will return the instrument within 10 days without 
further obligation. If fully satisfied I agree to pay the down pay- 
ment within 10 days and the monthly installments as shown. No 
financing charges are to be added. 

Model FC2 . ;69.50 - Pay $14.50 within 
10 days. Balance $11.00 monthly for 5 months. 

Try the FC -2 before you buy 
it! No obligation to buy. 

PAY IN SMALL 
MONTHLY PAYMENTS 

Easy to buy if you're satis- 
fied. Pay at net cash price 
. . . no financing charges. 

NO MONEY REQUIRED 
WITH ORDER .. 
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Name 

Address 

City State 
F.O.E., Mineola, N.Y. -J 
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EMICONDUCTORS have taken 
over this month's column, pre- 
senting a variety of transistors, 
diodes and photoconductive cells. 

There is a group of medium -power 
transistors for amplifying and switch- 
ing, a 600-mc oscillator and an audio 
power- output transistor. Also men- 
tioned are a germanium photojunction 
cell, some Zener diodes, DAP transis- 
tors and cadmium sulfide and cadmium 
selenide photoconductive cells. 

2N524, 2N525, 2N526, 2N527 
A group of p -n -p alloy- junction tran- 

sistors for low- to medium -power ampli- 
fier and switching applications at fre- 
quencies up to 100 kc. 

O 
COLLECTOR 

BASE 0 
EMITTER 

2N524, 2N525, 2N526, 2N527 

Maximum ratings of these General 
Electric germanium transistors at 25 °C 
are: 

VCs 

VCE 

VEs 

IC (ma) 
Pt°t.l ( mw 

45 
30 
15 

500 
225 

Electrical characteristics at 25 °C 
(typical ratings listed) are: 

2N524 -525 -526 -527 
f.5 (mc) 2 2.5 3 3.3 

(Vc =5 common base, IE= I ma) 
hr, 35 52 73 91 

(Vc5 =I, le =20 ma) 
NF (db) 6 6 6 6 

(f= 1 kc) 

2N700 
This Mesa transistor is a germanium 

p -n -p diffused -junction unit capable of 

2N700 

TWICE ACTUAL SIZE 

EMITTER 

BASE 

.071° 

SHIELD COLLECTOR 
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THIS SELF-SERVICE TUBE TESTER 
IS YOUR STEPPING -STONE TO A 

BRIGHT NEW PROSPEROUS FUTURE 
EARN BIG MONEY AND ACHIEVE 

FINANCIAL STABILITY 
If you've ever longed for a business of your 

own ... to be your own boss and to work your 
own hours, then here's your opportunity to 
get in on one of today's biggest money -making 
opportunities - the self- service tube testing 
business. It's the easiest business to get into ... 
requires no experience, little time and small 
investment. 

A basic principle for making money is to 
have something work for you, rather than you 
yourself doing the work. As an operator of a 
FAST -CHECK SELF -SERVICE TUBE 
TESTER ROUTE you can be the proud owner 
of a solid fast -growing business ... earning 
money while you take life easy. Business can 
be started without giving up your present 
source of income and can be operated from 
home. All you do is make calls once a week to 
restock testers and collect profits. 

WHAT IS THE SELF -SERVICE 
TUBE TESTING BUSINESS? 

The self- service tube testing business is a 
take -off on the highly profitable vending ma- 
chine business ...Drug stores, luncheonettes, 
supermarkets,etc.welcome having a tube tester 
placed in their,store.You place testers and tube 
stock in stores on consignment - the store 
location contributes floor space for the self - 
service tube tester - store patrons are offered 
the use of the tube tester free - they in turn 
buy their replacement tubes from the tube 
stock in the tester. The store pays you for all 
the tubes sold less his commission. Each tester 
placed can net up to 51000 a year for you. 

NO SELLING REQUIRED 
Century's self- service tube testers check and 

sell TV and radio tubes automatically 12 hours 
a day -7 days a week. Consumers do their 
own testing and defective tubes are replaced on 
the spot for highly profitable sales. Your testers 
are our high pm( creel salesmen. 

MANUFACTURER -TO -YOU PRICES 
Since we are the manufacturers and sell 

direct to you, we have been able to price the 
FAST- CHECKS so low that they represent the 
greatest value in testers available. Our un- 
usually low prices enable you to place more 
units with less investment. 

TIME 

PAYMENT PLAN 
Pay in small monthly 
payments at net 
cash prices. 

NO INTEREST 

OR FINANCING 

CHARGES 

DECEMBER, 1958 

FAST -CHECK SPECIFICATIONS 
46 long lasting phosphor -bronze sockets 
accommodate all present and future tube 
types - cannot become obsolete. 
Attractive red and hammer -tone gray 
durable metal cabinet. Takes only 
19" x 19" of floor space. 
Tube compartment with own lock holds 
400 or more tubes. 

Removable tube storage trays with spe- 
cially designed dividers separate tube 
cartons - make it easy to restock tubes 
that are sold. 
Large seven inch easy to read meter is 
extremely sensitive yet rugged - is fully 
protected against accidental burn -out. 
Completely self -service -easy to operate. 
Built -in 7 -pin and 9 -pin straighteners on 
panel for customers convenience. 
Quick reference tube chart lists over 650 
tube types - conveniently mounted. 
A colorful illuminated point -of -sale dis- 
play tops the cabinet - designed to 
attract everyone that comes into the store. 
Each unit is covered by a 3 month 
guarantee. 

FREE BOOK TELLS ALL ABOUT 
THIS BOOMING BUSINESS 

If you are intcrc,tc,i in starting a lifetime 
business, then ACT NOW and send for FREE 
book to convince yourself that this is today's 
greatest business opportunity. 

tK 445r 
TUBE 1ES1IN6 

TE5T YOUR 

R0.010. TV TUBES 

FAS / /Y- 
k'CCUR4Tt-lY 

w 

AST CHECK Ce i 
013450 

TUBE TESTER Net 

Model SS -1C (counter model) 
An ideal unit for shops 0( p 

ATTENTION SERVICE 
$7050 

Put the FAST -CHECK SELF -SERVICE TUBE TESTER in your shop 

OWNERS 
Payment. You'll gain a valuable profit producing assistant working for 

w ¡th only a $34.50 down Do-it-yourself customers will welcome 9 or you every they can test tubes to their heart's content. If the tubes register "Bad" 
" 

open 
assured of profitable tube 

opportunity to bring their tubes to your stern brings in a 
be sales. And best of oll you don't have to stop working "Weak" 

customer 
b ings in tubes register to 

check. The FAST- o 
If 
fkin You ar, 

a CHECK 
spot 

does ¡tau for you. 
service 

the other hand a 
you are on the spot for consultation or a service call. 

Colorful window streamers and advertising material provided 
customers to your shop. Servicemen are not only 

enlarging their service business as 
p ovided FREE by us will attract many in 

enlarging 
shop and double well, with a FAST-CHECK y to 

their 
tubes sales, but Pleastuully your tubes soles . 

in their shop. Act ^owl Place a unit ..save valuable working time. 

MI= - Min 

CENTURY ELECTRONICS CO., Inc. Dept. 
ROOSEVELT 
E -12, M neocVN Y. 

Please send the units I have indicated below on your TIME PAYMENT TERMS. Include a complete plan of operation - 
plus all advertising material needed to get started in the self -service tube testing business. I understand no interest 
or financing charges will be added, and they are shipped on a 10 doy money -back guarantee. 

Quantity Description Unit Price Extend Total 

Model SS -1F (floor model) FAST -CHECK TUBE TESTER 
Enclose $34.50 down payment with order for each tester. Balance payable in 5 

monthly payments of $20.00 for each tester starting 30 days after shipment. 
$134.50 

Model 55 -1C (counter model) FAST -CHECK TUBE TESTER 
Enclose $23.50 down payment with order for each tester. Balance payable in 5 

monthly payments of 515.00 for each tester starting 30 days after shipment. 

All prices net F.O.B. Mineola, N. Y. 

I am interested. Please send me FREE book and particulars about setting -up 
a tube tester route. No salesman will call. 

Name 
Please Print 

Address 

City State 

$ 98.50 

Total Amount 

Advan e Payment 

Balance 

CHECK HERE TO SAVE SHIP- 
PING CHARGES 

Enclose total amount with order and 
Century will pay oll shiaaing costs. 
10 day money -back guarantee. 
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From 
any Point of View, 
more Experts choose 
ACROSOUND 
ULTRA -LINEAR /I 

60 watt amplifier 

DESIGN The combination of patented 
ULTRA- LINEAR circuitry -plus new HYBRID 
FEEDBACK principle- VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design ... an 
example of ACROSOUND'S latest achieve. 
ment in AMERICAN Know -How. This superi. 
ortty of design now enables anyone with or 
without any previous knowledge of electronics 
to assemble fó himself or herself ..... (yam its that easy!) ... the finest of amplifiers and 
at a most reasonable cost. m only two hours! 

PERFORMANCE By listening test, or by in- 
struments ... second to none in clarity and 
frequency response - Normal level dtstorttoñ is 
virtually unmeasurable -IM 1% or less at 60 
watts. 120 watts peak. Completely stable ... 
unaffected by loads, perfect square waves. 

QUALITY Every part gang onto the assembly 
of critical and even non-critical circuitry is 
tested and checked to allow no more than 
t h% variation from ACROSOUND'S stand - 
ard pecialized test equipment unavailable 
commercially was designed on ACROSOUND'S 
laboratories to achieve this result. Everar 
printed circuit board is placed in trial opera. 
tion on a. laboratory amplifier. Output tubes 
are matched by trial and double checked. 

COMPONENTS ACRO'S newest TO.600 out- 
put transformer with special hybrid winding - 
separates functions of output circuit and 
feedback circuit. Heavy duty completely 
assembled. and thoroughly tested, printed 
circuit board assures uniformity of perform- 
ance. Low distortion EL34 output tubes are 
operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE In preassembled kit form so that you 
may save money, learn while doing, and have 
the proud satisfaction you built the best for 
only $75.50 net ... or if you feel you would 
prefer it laboratory assembled it still repre 
cents a bargain at $105et. 

HEAR IT AT YOUR DEALER NOW! 

BE READY FOR ACROSOUND DISTORTIONLESS 
PRE AMP DESIGNED FOR THE STEREO PHILE 
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Experts know why ACRO is best! 
Others ... Learn why! Write to 

ACRO PRODUCTS 
369 SHURS LANE 

PHILA. 28. PA. 

NEW TUBES & SEMICONDUCTORS (Cont'd) 

reliable operation in uhf applications. 
It performs dependably in amplifier 
and oscillator service as well as in 
pulse and switching circuitry. The unit 
is smaller than an ordinary pencil 
eraser. 

Maximum. ratings of this Motorola 
transistor are: 

VC, 30 
VcE 30 
VE8 0.5 
lc (ma) 5 

Temp (junction max) ( °C) 100 
P, (in free air) (mw) 50 

Typical electrical characteristics of 
this unusual unit are: 
(,,,..(mc) 600 (VcE =6, 1c =2 ma) 
PG (db) 12 (Vee =6, Ic =2 ma, f =200 mc) 
NF (db) 9 VcE =6, Ic =2 ma, f =200 mc) 

2N350 
A p -n -p junction transistor designed 

for use in audio amplifiers operating 
at a 4 -watt output level. 

BASE 

.430" 

EMITTER 
COLLECTOR CONNECTED TO CASE 

2N350 
Maximum ratings of this Sylvania 

transistor at 25 °C are: 
VC, 40 
Ic (amps) 3 

Pte.' (watts) IO 

Electrical characteristics (at 25 °C 
except as indicated) are: 
Icso (ma) 3* (Vca =30, IE =O) 

20' (Vc, =30, IE =O, T =90 °C) 
Into (ma) 2* (VE8 =IO, Ic =O) 

.. 
(kkc) (min) 

33(VcE 
=12, Ic =700 ma) 

hFE 60' (Vc1 =2, Ic =700 ma) 
*indicates maximum rating 

Miscellaneous 
A germanium p -n photojunction cell 

has been announced by RCA. Of the 
head -on type it is intended for com- 
puter, punched -card, punched -tape and 
sound - pickup -from -film applications. 
Excluding leads, the unit (designated 
type 7223) is only 0.580 inch long. 

Zener diodes rated at 400 mw and 
covering a range of 3.6-10 volts were 
released by Texas Instruments. They 
are identified as types 1N747 through 
1N758. 

Bendix has put their DAP (Diffused - 
Alloy Power) transistor on the market. 
It combines high power, high frequency 
and rapid switching in one package. 

Thirteen miniature photoconductive 
cells have been added to the Clairex 
line. Two types of elements, poly- 
crystalline cadmium sulfide, and cad- 
mium selenide are used. All of the units 
are responsive over the entire visible 
spectrum. END 

POWER TOOLS 
are "job- matched" for 

easier handling, trustier performance! 

Pick up a Wen tool. It fits 
in your hand like it grew there! Light- 
weight, streamlined Wen designs are 
extra easy -handling ... quality -engi- 
neered to do the job right. Ask any 
Wen tool user. Your best dollar -for- 
dollar buy, too! 

t-- oTra _.e_r- - °,4401 

41Ir, lii 

2 -SPEED POWER DRILL 
yF" capacity in steel, 
up toy"" in hardwood. 
Smooth easy speed 
change, high torque 
motor. $29N 

TOTER KIT 
Perfect supplement to 
drill. 35 pieces includ- 
ing drill holder, Tote 
Box with tray. A whole 
workshop, only $995 

SOLDERING GUN KIT 
Includes 4 tips for wide 
variety of uses, solder. 
"Quick -Hot" gun 
heats in only 2% sec- 
onds. A buy at $95s 

See complete line of Wen power tools 
at your favorite dealer! 

WEN PRODUCTS, INC. 
5810 Northwest Highway Chicago 31, Illinois 
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TECHNICIANS ---:,`% - This Complete Training in 

BASIC ELECTRICITY 
COMBATS TUBE TESTERS 
To help independent service dealers 

recapture business lost to do -it -your- 
self tube testers, Raytheon Manufac- 
turing Co. is distributing a self -service 
tube merchandiser checker which serv- 
ice dealers may place in stores. 

The Tube Mart incorporates an easy - 
to -use continuity tester for tube heaters 
and is built to display 100 tube types 
within easy reach. A literature rack 
built into the display carries Raytheon - 
prepared leaflets with the technician's 
imprint, encouraging the set owner to 
call the service dealer if the tube sub- 
stitution does not correct the trouble. 

FREE -SERVICE POLICIES 
IRK SET DEALERS, TOO 

Television dealers are adding their 
voices to those of service technicians in 
the growing crescendo of criticism of 
the long -term and "free- labor" war- 
ranties being offered by some major set 
manufacturers and distributors. 

Their trade organization, the Na- 
tional Appliance & RadioTelevision 
Dealer's Association (NARDA), began 
a series of negotiations with manu- 
facturers for shorter warranty periods 
and elimination of all references to 
"free labor" in TV set advertising. 

NARDA's view is that it's up to the 
dealer to decide whether "free service" 
should be included in the sale -and 
just how much. The warranty race, 
NARDA feels, is putting the pinch on 
dealers, whose service departments 
often must supply the "free labor" at 
the low rates paid by the distributor. 

NARDA vice president Harold 
Witham told a recent regional meeting 
in Atlanta that "since factories cannot 
control the price the goods are sold for, 
they cannot legally or morally commit 
the dealer to a specified term of free 
service." He added that he feels most 
set makers are unhappy with the war- 
ranty race and would like to call it off. 
Like many technicians' associations, 
some local NARDA chapters have 
passed resolutions refusing to honor 
parts warranties which exceed EIA's 
standard terms of 90 days for parts 
and 1 year for picture tubes. 

One such group -the Muskegon, 
Mich., Appliance & RadioTV Dealers 
Association, in a letter to TV manu- 
facturers, vigorously opposed "the 
extended warranties and unrealistic 
service rates, which benefit only the 
discount houses and those who sell and 
do not service their products." The 
letter noted that "the majority of elec- 
tronic merchandise is still sold and 
serviced by independent dealers." 

Technicians' associations continued to 
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is the "KEY" you need.... 

to unlock the "mysteries" of 

1 

RADIO ELECTRONICS 

I Learn your basic e 
tricity FIRST! Learn 
it thoroughly 1 Then 
everything else in elec- 

tronics, radio, TV, communications, hi -fi, 
industrial and military work and all the rest 
comes to you 10 times as easy ... for they're 
all based on the same fundamental electrical 
principles ! That's why this new, 396 -page 
BASIC ELECTRICITY manual is so abso- 
lutely necessary for beginners. And it's equal- 
ly important for experienced men who want 

New! to "brush up" on technical details and pro - 
c 

pro- 
cedures that may be a little hazy. 

BRINGS YOU COMPLETE ELECTRICAL "KNOW HOW" 

including Basic Electronics ... in one big, 

easy to understand home training guide 
Think how often you've been "stumped" by a 
technical talk, by a book or by some compli- 
cateti equipment- because you're not exactly 
clear about the principles involved ! Think of 
the troubles you may have had with basic 
factors such as reactance, capacitance, im- 
pedance, phase relations, power factor, etc.! 
BASIC ELECTRICITY gets right down to 
earth in explaining every detail in ways you 
can hardly fail to understand. 

From electrical to electronic principle. 
from basic circuits and currents to electr, - 

Jt 
This kind of 

training really 
PAYS OFF! 

No matter what kind 
of electrical - elec- 
tronic work you want 

to do this BASIC training is the most 
important of all. Here are some of 
the subjects covered: 

CIRCUITS & CURRENTS MAG- 
NETISM & ELECTROMAGNETISM 

CONTROLS CAPACITANCE 
INDUCTANCE RESISTANCE 

PHASE RELATIONS 
GENERATORS MOTORS I 

RECTIFIERS TRANSFORMERS 
WIRING ILLUMINATION 

INSTRUMENTS & 

MEASUREMENTS TUBES 
TRANSISTORS AMPLIFIERS 

OSCILLATORS X -RAYS 
POWER FACTOR SERVOS 
INDUSTRIAL ELECTRONICS 

AUTOMATION 

and dozens more 

1 

1 

1 

1 

1 

1 

1 

magnetism . from capacitance to resistance 
from polyphase systems to phone prin- 

ciples . . . from ammeters to oscilloscopes 
to all sorts of measurements and tests . . 

from tubes to transistors and all the rest, 
BASIC ELECTRICITY covers the entire 
field. Essential elements such as motors, gen- 
erators, batteries and polyphase, often neg- 
lected by ordinary books, are clearly ex- 
plained. And you don't need to be a mathe- 
matics expert to learn what things are all 
bout! 

Don't Let Modern Circuits 
and Equipment "Stump" You! 

More than 300 pictures, charts and diagrams make 
subjects doubly clear. You see how and why to make 
measurements by various methods. "Set up' diagrams 
teach you to extend meter ranges or to plan for tem- 
perature, speed, strain or thickness measurements. 
Dozens of basic electrical problems and their solutions 
are included. 

Each chapter ends with a Self.Test Review of all 
essential points. A skilled instructor standing by your 
side could hardly to better! 

See for yourself I Read BASiC ELECTRICITY 
for 10 days. if not more than satisfied simply return 
hook and vour money will be refunded promptly with - 
nut question. Send coupon today to: Dept. RE -128. 
Rin h :or (_ T A!,I;.,n .-Ave_, Nt-w Vro i: 

STUDY 10 DAYS FREE! 

Dept. RE -128, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 

I: %,-r I.LF :,'T1í11'1'1'1 training manual t 
lu ,Iuv 1,:P :l.: I:\. \'IIN.\'rl0N. If 1 Li,. iw,ok. I will then send 
$6.511 (plus pu -tagel promptly in full payment. If not. I \rid: 
return book in 11 days and owe nothing. (SAVE! Send $6.50 
with order and we pay postage. Same 10 -day return privilege 
with money refunded.) 

Name 

Address 

City, Zone, State 
OUTBID& U.S.A. -$7.00 cash. Money back if you 

return (ook in to :lays. 
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a major 
breakthrough 

in 
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reception ! 
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JE RIO LO 411,a///k 
TV -FM HOME SYSTEM 
IMPROVES TV -FM RECEPTION ... IN EVERY ROOM! 

Permits simultaneous operation of TV and FM sets in every 
room ... provides better reception from existing antenna 
than if each set has its own antenna! Any number of addi- 
tional receivers can easily be plugged in! 

Increases enjoyment of all TV Channels, FM Stations ! 

Improves Color TV, Stereo and AM Radio Reception ! 

Quick, easy Screwdriver Installation in New or Existing Homes! 
Use With Any Antenna- Indoor or Outdoor ! 

As Necessary to Modern Living As Electrical Outlets! 

HOME SYSTEM KIT 
Model HSK -300 56775 List 

Contains everything (except antenna) 
for installing 5- outlet system ... in- 

cluding Twin -Lead. 

JERROLD's wire -grip- 
ping plugs and outlets 
require no wire strip - 
ping...no soldering I . 

'" 1t10rT V_ 
rtruy o..,nAK;ßS ru 

I 

Write for Free 16 -Page Booklet on 

JERROLD TV -FM Home System 

JERROLD 

ELECTRONICS 
TV -FM HOME SYSTEM 

CORP. 
Dept. PD -117, The Jerrold Building, Philadelphia 32, Pa. 

Jerrold Electronics (Canada) Ltd. 
Export Representatives, CBS International, New York 22, N.Y. 

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIE WING 

TECHNICIANS' NEWS (Continued) 

fight the extended service and parts 
warranties, insisting the allowances 
paid service dealers was "unrealistic." 
Typical was the letter sent to all major 
TV manufacturers by the Radio & 
Television Association of Santa Clara, 
Calif., which said: 

"The manufacturer who offers a 
highly unrealistic warranty compensa- 
tion figure to the independent, at the 
same time operating his own service 
company to enforce this figure, cannot 
help but be viewed with suspicion. We 
believe manufacturers who use their 
own service organizations to stiffen un- 
workable warranty programs present 
unfair competition through real or 
potential subsidy. This situation co» 
stitutes a serious threat to the business 
future of the independent service man, 
and at the same time does not seem 
to he in the best interests of the gen- 
eral public." 

Meanwhile, the National Alliance of 
Television & Electronic Service Dealers 
Associations (NATESA) urged an 
industry -wide meeting of associations 
and manufacturers to stop "gimmicking 
and carnival tactics" and return 
"morality and ethics to all phases of 
the home electronics industry." Among 
the practices NATESA wants to dis- 
cuss are "captive service schemes by 
set producers on a highly uncompetitive 
basis, improper wholesale parts sales 
practices and direct sales by tube 
factories to outsiders" through do -it- 
yourself tube testers. 

Unless the industry itself acts to 
correct these abuses, NATESA said, 
the independent service industry must 
seek an airing by government agencies 
and Congressional committees. 

FORM COMPLAINT PANEL 
Working with New York State 

authorities, the Empire State Federa- 
tion of Electronic Technicians Associa- 
tions (ESFETA) has established a 
statewide consumer grievance commit- 
tee and has recommended legislation to 
protect the TV- owning public. 

The grievance committee, headed by 
ESFETA vice president Irving J. 
Toner, was established at the sugges- 
tion of state Attorney General Louis J. 
Lefkowitz after a conference with 
ESFETA officers. The five association 
officers- Toner, president Robert Lar- 
sen, secretary George Carlson, treasurer 
Dan Hurley and sergeant -at -arms 
Frank Kurowski -were designated as 
grievance committee members. 

All consumers are being urged to 
direct their service complaints to Mr. 
Toner's address, 703 Main St., East 
Aurora, N. Y., and affiliated and non - 
affiliated service associations are being 
requested to contact Mr. Toner for 
aid in local complaints which require 
the help of this state -authorized body. 

In another meeting with state offi- 
cials, ESFETA officers and several 
members proposed a state law requiring 
all service technicians to itemize repair 
bills. When a rebuilt picture tube has 
been installed in a customer's set, the 
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technician would be required to indicate 
this fact plainly on the bill. 

The meeting was an outgrowth of an 
investigation by Dr. Persia Campbell 
of Governor Harriman's Consumer 
Counsel into TV -radio service in the 
Albany- Schenectady -Troy area. Meet- 
ing with Dr. Campbell in Syracuse 
were the five association officers and 
Don Roberts and Joseph Marotta of 
Syracuse, Ben DeYoung of Ithaca and 
Malcolm Nelson of Jamestown. 

EIA AC'T'S TO STAMP OUT 
TUBE COUNTERFEITERS 

A "code of ethics" for receiving -tube 
manufacturers, aimed at putting an 
end to counterfeiting practices, was 
adopted by the Electronic Industries 
Association (EIA) on the recommenda- 
tion of its tube and semiconductor 
division, which represents the majority 
of tube makers. 

The tube counterfeiter obtains large 
quantities of out-of-warranty defective 
tubes, washes them and re -marks them 
with spurious trademarks and war- 
ranty dates. He then sells them directly 
to the public as new tubes (often at 
"discounts ") or turns them in to the 
manufacturer for new tubes, taking ad- 
vantage of industry warranty policies. 

The new code provides: 
(1) It is the duty of the tube manu- 

facturer to cooperate fully with legal 
authorities in the detection, investiga- 
tion and prosecution of counterfeiters. 

(2) The manufacturer must educate 

tube distributors, set manufacturers 
and distributors and service technicians 
about the seriousness of counterfeiting. 

(3) Manufacturers should try "to 
put into effect wherever proper and 
possible the recommendations of grand 
juries and other public bodies" concern- 
ing counterfeiters. 

(4) It is the manufacturer's respon- 
sibility to encourage the destruction of 
defective used tubes at all distribution 
levels to prevent them from 'etting 
into the hands of the counterfeiters. 

(5) The manufacturer is responsible 
for administrating its warranty policy 
so as to insure that counterfeit tubes 
are not introduced into trade channels. 

INDIANA LICENSE DRIVE 
A technicians' licensing bill has been 

drafted by the Indiana Electronic 
Service Association (IESA) for intro- 
duction at the next session of the state 
General Assembly. IESA plans to cam- 
paign for the bill with a war chest 
of $5,000 to be raised by a special fund- 
raising committee headed by association 
secretary Robert M. Sickels. 

As drafted, the legislation would 
establish a five -man board of license 
examiners, appointed by the Governor, 
with a full -time secretary. Technicians 
currently in business would be licensed 
without an examination, but those 
entering the business in the state would 
be tested, the exams weighted so that 
practical shop work would count 70%, 
technical knowledge 20"r. 

let This Valuable Book 

Licensing would be financed by an- 
nual fees of $25 from service dealers 
and $10 from employed technicians. 
Technicians practicing without a license 
could be fined or imprisoned. Licenses 
could be revoked for incompetence, un- 
ethical practices or false advertising, 
after a board of examiners' hearing. 

TRAINING PROGRAM SET 
A 4 -year apprenticeship program for 

TV radio technicians is being estab- 
lished by the Better Electronic Service 
Technicians (BEST) of Arizona. 

Aimed at upgrading the service pro- 
fession by setting standards of training 
and experience, the Arizona plan was 
formulated with the cooperation of US 
Labor Department officials. 

It provides for a 4 -year apprentice- 
ship for new technicians, with on -the- 
job training periods of 6 months, each 
in a different shop -plus at least 144 
hours a year of classroom instruction 
at Phoenix Technical High School or 
Arizona State College. Examinations 
will be given every 6 months to weed 
out apprentices who aren't progressing. 
Trainees' salaries will start at about 
half journeymen's pay, with regular 
raises at the completion of each exam. 
BEST executive secretary D. J. Gordon 
says the program will begin as soon 
as the pay scale is established. 

BEST officers are Phil Prentice, 
president; Neil Anderson, vice presi- 
dent; Dick Ramos, secretary; Hal 
Horowitz, treasurer. END 

Just For Examit g COYNE'S Will 

Yes, you get this big, brand new book, "150 
Radio -Television Picture Patterns and Dia- 
grams Explained ", absolutely FREE! Complete 
llx22" Schematic Diagrams on leading models 
Radio and TV Sets help cut your servicing 
time. Easy -to -read, large R1/2x11" pages, with full instruc- 
tions on how to use the diagrams. A "must" in every 
repair kit. You get this book as a FREE Gift for asking to 
see Coyne's new 7 -book set, "Applied Practical Radio - 
Television"! 
At Last! Money -Making "Know -How" 

On Transistors. Color TV and Servicing 
Coyne's great 7- volume set gives you all the 
answers to servicing problems- quickly! For 
basic "know -how" that's easy to understand 
you'll find everything you want in Volumes 1 to 
5 on over 5000 practical facts and data. Every 
step from fundamentals to installing, servicing 
and trouble- shooting all types of radio and TV 
sets. So up -to -date it includes the latest on 
COLOR TV and UHF. All this plus Volume 7- 
TRANSISTOR CIRCUITS -the most complete 
hook ever published on the applications of tran- 
sistors in electronics. Neue! Set ha: colorful de- s sign, washable covers. 
EXTRA! 861-Page TV Cyclopedia Included! 
For ,prdy on- the -lob use. you also get Col. G tamou: 
Coyne CYCLOPEDIA. .%n.wer: problem: on servicing. 
alignment. installation. etc. in easy Alit order. Ilse 
Mi.: 7- volume TV-RADIO LIIili.1IRY FREE tor 7 days; 
get the Servicing Book Flt i?I" 

FREE! 
5 Years 

Of Valuable 
Supplements 

With your set you also 
get Coyne's annual Sup- 
plement Service FREE 
tor 5 years. Keeps your 
set up -to -date on every- 
thing that will be new 
in radio. television. 
electronics and elec- 
tricity. 

anal Bock Publishing Division 

ELECTRICAL SCHOO 
1 W Congress Pkwy, Dept. C8 -TI, Chicago 7, II 

DECEMBER, 1958 

SEND NO MONEY! Just mail coupon for 7- volume set on 7 days free trial. 
We'll include book of 150 TV -Radio Patterns & Diagrams. If you keep the 
set. pay $3 in 7 days and $3 Per month until $27.25 plus postage is paid. 
(Cash price, only $21.95). Or you can return the library at our expense in 
7 days and owe nothing. YOU RE THE JUDGE. Either nay, the hook of 
TV -Radio Patterns is flours FREE to keep! Offer is limited. Act NOW! 

FREE BOOK -FREE TRIAL COUPON! 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL. Dept. C8 -Tl 
1501 W. Congress Pkwy., Chicago 7, III. 
YES! Send 7- V0111111P "Appli,.I Practical Radio-Television- for 7 days FREE TRIAL 
per your Mier. Include TV-Radio Patterns & Diagram Rook FIIEE. 

Name Age 

Address 

City.........................._..._........_. ._...._...._..__..__._._._._... Zone State 

Where Employed 
Check here it you want library sent C.O.D. You pay postman $24.95 plus C.O.D 
postage on delivery. 7 -day money -back guarantee. 
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The Mod Ath rot Ed TV ANTENNAS 
fe Mad 

ZEPHYR AND COLOR SERIES ANTENNAS 

Look for these 

4 Great Features 
in 1959 

Today'. o t powlal dipole! Contain. 
<1,Ire elements on the high. - 

forward V to the low band .ertian- 
plvs Integrated dlrttor. 

no -strip 
lead -In connector 

Reulr, no .,ripping, n soldering, or 
Sire hldrs -holds the complete Insu- 
leted .Ir.. 

L 

Wy arPclo. 
Todo, f roof, powerful dIrertoI C . 

si pot.. directo, designed to obtaine- 
tubs iron, rhe p warlal Wing Dlpole. 

dyna-coil 
phasing 

Increased perlormnre from uniform 
transmission el ,Iona! st eeeee h of each 
active dipole In e maltl.dlpole system.- 
AND MAKES POSSISLI COMPIETE FAC 
TOR/ ASSEMBLY. 

Nett Ht . TRIO'S COMPLETE LINE 
COLOR ROYAL -The ultimate in color television reception -or black and white. 
ZEPHYR ROYAL -Extraordinary power and sensitivity. 
ZEPHYR PIONEER -For extreme distance. 
COLORITE -For color and black and white in areas formerly using conicals. 

Sharpshooters, Conicals and Yogis 

Pet., uS 2112413-Caeda 5a67./ C .t1 Iv59 To a O 

g200 1341444e6c1449 ei°044* GRIGGSVILLE, ILL. 

'Export Sales Div., Scheel International Inc. 
4237 N. Lincoln Ave., Chicago, U.S.A. Cable address: Harscheel 

SUPER POWERED SINGLE CHANNEL AMPLIFIER 
Minimum 20 V -5 Watts on All Channels 
This all new super powered unit has the highest output of any 
TV channel amplifier with sufficient power to cover large 
communities with ample signal voltage and deliver a strong 
signal thru many miles of cable. The unit was designed spe- 
cifically for community television and is the only unit of its 
kind that does not produce power in fractions of a watt. 
For full rated output a high -powered commercial transmitting 
tube is used. 

C. C. S. Service 26 db min. gain 6 -8 mcs. band width 
Channels 2 -13 as specified Requires only I V Input 
Co -aslal input and output Connectors for 75 OHM Line 
Linear class A operation Low Power Drain 11 Amp.) 

Write for details today 

MODEL SPA 

$350 

SEG Electronics 1778 Flatbush Ave., Brooklyn 10, New York 
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MUNTZ MODEL M32 
The range of the height control did 

not permit filling the screen. Shunting 
the fixed resistor in series with the arm 

FROM VERT OSC TRANS 

ADD 

r 
470 

.055 TTUBE GRID 

2.2 
MEG 

1/2 6SN7 -GT 
VERT AMPL 

5 

3.9 
MEG 

VERT 
OUTPUT 
TRANS 

TO 

YOK 

.05 

+ 1000.f 6800 

HEIGHT 

2 MEG 

2.2 MEG 

2.5K 

VERT LIN 
TO YOK 

OK 

8+ 

of this control (2.2 megohms) with a 
470,000-ohm resistor made it possible 
to obtain sufficient height. -Louis Sher- 
man 

SYLVANIA 1 -504 -2 
An intermittent raster is caused by 

resistor R255, 5,600 ohms, opening in- 
termittently, breaking the plate circuit 
of one section of the horizontal multi - 

TO HORIZ 
6SN7 -GT OUTPUT 
HORIZ MV8 
V16 

3301414f 

FROM 4.7 MEG 

PHASE 
DET 

4 

5 

R 255 
5.6K 
2W 

120 K 

2 

.001 

.01 

4.7 
MEG 

6 

680 a t 
L68 

0047 

68K 

50 K 

RINGING - 
COIL HORIZ 

HOLD 310V 

310 V 

vibrator. Always replace with a 2 -watt 
unit. Readjusting the slug in ringing 
coil L68 may be necessary when R255 
is replaced, to maintain horizontal sta- 
bility.-A. Phillip Monroe 

SAFETY FIRST 
When making connections to a car's 

electrical system, it's a good idea to 
disconnect one of the battery cables 
before starting work. (The cable con- 
nected to the chassis is best.) The 
reason for this is that, with the cramped 
quarters in which such connections 
must be made -like under the dash - 
board-it is easy to induce a short 
circuit. Breaking the battery connec- 
tion removes the possibility of flying 
sparks or burnt wiring while you are 
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NOW READY! McGraw -Hill's New Train -Yourself Course 

so 

REPAIRING 

RECORD (HANGERS 

PROFITABLE 

TELEVISION 

TROUBLESHOOTING 

FIXTV RECORD RCHANGERS 

RIGHT AWA 

6 BIG 

VOLUMES 
Including 

Home Course 
Outline! 

Shows how 
to Get Ahead Fast. 

THIS AMAZING 

OFFER SAVES 

YOU $11.851 

-even if you've never looked inside a set before! 

p v.BE YOUR 
OWN BOSS! 

AT LAST - at Amazing LOW COST - The 
Most Complete TV -Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily - 

Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 

AFTER 10 YEARS 
OF PREPARA- 

TION - McGraw -Hill's new 6- Volume 
Course brings you everything you need 
to know to "cash in" on the TV -RADIO 
boom. Over 2,350 pages of money -making 
"know -how" by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
to FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex- 
actly WHERE to begin, WHAT tools 
to use, HOW to "polish off" every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman - build 
up your own business, full or spare 
time, for BIG PROFITS! 

EARN While You Learn 
Tested - and now used in top schools, 

and repair shops - Course volumes are 
simple enough for green beginners, 
amazed "pros" with new easy methods. 
Starts you doing simple repairs - and 
earning money - from very first chap- 
ter. ABC pictures and directions make 
tougher jobs a "snap." Before you fin- 
ish you can earn many times its cost. 

NO previous training needed. NO com- 
plicated formulas. PLAIN ENGLISH 

pictures and directions cover ANY job 
on EVERY set - tubes, circuits, speak- 
ers, new a -c /d -c portables, Color TV, 
even what to charge for every job! 

BIG MONEY - Spare or Full Time 

Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 130 
MILLION radios -and the shortage of 
repairmen - mean big money for you. 
Course makes it easy to "cash in," spare 
time or full, start your own business. 
enjoy your work and a hiv bank account ! 

SEND NO MONEY 

Try Course 10 days FREE. (We pay 
shipping !) If you don't agree it can get 
you started in a 
money- making re- 
pair business -re- 
turn it, pay noth- 
ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 
coupon NOW. 
McGraw -Hill Book 
Co., Dept. RE -12, 
327 West 41st St., 
New York 36, N. Y. 

free ALL THREE Valuable Repair Aids: TV, RADIO, and 

CIRCUIT Detect -O- Scopes (Total Retail Value $3.00) 

FREE - whether you keep 
the Course or not - THREE 
amazing DETECT -O -SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou- 
bles. Make fix -it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 

DECEMBER, 1958 

PARTIAL CONTENTS 
Television and Radio Repairing 

Testing, repairing. re- 
placing parts, 566 pages. 700 
"This -Is -How" pictures, dia- 
grams. By John Markus, Feature 
Ed., Electronics Magazine. 
© Practical Radio Servicing - 

Easy -to- follow directions. 
diagrams, drawings - with job 
sheet for every repair job. 599 
pages. 473 illus. By William Mar- 
cus, Alex Levy, Electronic Train- 
ing Experts. 

© Profitable Rodio Troubleshooting 
-WHERE to look and WHAT 

to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages. 
153 "how -to" illus. By William 
Marcus, Alex Levy. 

O Profitable TV Troubleshooting - 
Short -cuts to SPOT and FIX 

every trouble -fast, for big prof- 
its. By Eugene A. Anthony. Serv- 
ice Consultant, General Elec. Co. 

© Repairing Record Changers - 
Step -by -step pictures and 

directions - how to set up serv- 
ice bench, etc. 278 pages. 202 
A -B -C pitcures. By Eugene Eck - 
lund, Eng. DuMont Lab.. Inc. 

0 Complete Home Course Outline 
- Getting started in televi- 

sion and radio servicing. How to 
get the most out of your Course. 
How to get ahead FAST. By 
John Markus. 
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KEEP 
;f 

Do YOU Know 

EVES 

rite FUTURE! 

... the field of ELECTRONICS is the most advanced and 
fastest growing in the world, offering the largest range of 
jobs for technicians and engineers in history? 

Do YOU Know 
. . . PHILCO TechRep is the world's largest Field Service 
organization and because of this leadership can offer you- 

unlimited advancement 

opportunity to work any place in the world 

experience in the most advanced fields of electronics and 
guided missiles 

personal security, real challenge, top salary and com- 
pensation for your skills 

Do YOU Know 
Philco electronic experts help prepare you for your 
TechRep Service career 

Philco's especially written Home Study Course keeps you 
posted on latest electronic techniques, including radar, 
guided missiles and transistors 

Philco provides financial assistance to continue your 
education 

Do YOU Know 
. . . Philco not only will help you select the position in 
Electronics best suited to you but can and will provide you 
with periodic reports as to the openings in our world -wide 
organization for which you may be qualified. 

Get The FACTS About Your Future With Philco: 
Send Now to Dept. 22 -A 

for The Complete Story on What Makes The Philco TechRep Division - 
"Einot 9w Eveggitteitt Oppanluuilieo" 

PHILCO TECHREP DIVISION 
22nd & LEHIGH AVE., PHILADELPHIA 32, PA. 
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TECHNOTES (Continued) 

working. After the job is completed 
and before you reconnect the battery, 
check between it and the terminal with 
a voltmeter, with everything turned off 
to be sure that no wiring errors have 
been made. If everything is all right, 
the meter should read zero. -Charles 
Erwin Cohn 

CBS Ú3T616 
The complaint was bending of verti- 

cal lines near the top of the picture. As 
a first attempt to solve this problem, 
the B -plus supply to the horizontal os- 
cillator was shunted with a 40 -pf elec- 
trolytic. It failed to do any good. 

6SN7 -GTB 
HORIZ AFC VB-o HORIZ OSC VS-b 

2 J5 

The remedy was to install an anti - 
hook network in the afc control line 
to the horizontal oscillator. The line 
was broken at X and a 10,000 -ohm re- 
sistor inserted. The ends of this resistor 
were bypassed to ground with two .01- 
µf molded capacitors. -Lawrence Shaw 

AUTO RADIO NOISE 
In the 1955 Ford, the choke cable 

passes over the ignition coil, through 
the firewall and by the radio. It is ex- 
tremely difficult to reduce the resulting 
static. The remedy we've time -tested 
is to cut back the rubber on the choke 
cable and attach a piece of ground 
strap, grounding the cable directly to 
the firewall. -Stan Clark END 

In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electric, 1908 
Wireless Association of America 1908 
Electrical Experimenter 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 Electric% 
on file for interested readers. 

In December, 1908, Modern Electric: 
Wireless Telegraphy. by Melville Eastham and 

O. Kerro Luneomb. 
Wireless on the Pacific Coast. 
"Via Wireless" 
Electrical Valve Tubes, by the Berlin Corre- 

spondent. 
Bare Point Electrolytic Detector, by H. H. Hol- 

den. 
New Detector, by H. Gernsback. 
A Wehnelt -Caldwell Interrupter, by Don Banta. 
Aerophony on the Great Lakes and Elsewhere. 
Increasing the Sensitiveness of the Electrolytic 

Detector, by the Paris Correspondent. 
A Novel Detector, by Harry Dunlap. 
Wireless Troubles, Part I. by L. Spangenberg. 
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ARKAY STEREO 
MEETS THE 

REAL TEST 
Sound Realism at 

Realistic Prices! 

fj 
Lolj 

Í.oß. 
Easy to build Kit $3595 

Arkay CS -12 
12 Watt 

Stereo Pre -Amp 
and Amp 

Enjoy the latest in High Fidelity listening - 
Stereophonic reproduction through the new 
ARKAY lowcost Stereo Pre -amp and amp. 
Model CS -12. 12 watt Stereophonic and Mon- 
aural integrated power amplifler and pre -amp of 
advanced design. Selects and controls all Stereo 
or Monaural program material. Operates from 
any ceramic or crystal cartridge, high output 
tape decks. tuners and other auxiliary equip- 
ment. All inputs are of the dual variety for the 
rendering of full Stereo reproduction. 

SPECIFICATIONS 
Power output. 12 watts. peak power. 20 watts, 
frequency response. - I dh. 20- 20.000 cps. IM 
distortion. 4 to I: 60. 7.000 cps 1.2",, Impedance 
1. 8, 16 ohms. Input levels .4 V for toll output. 

ARKAY SPA -55 STEREO AMP 
Priced for everyone's budget, here at last is a STEREO 
amp which is almost a must for every STEREO fan! 
Housing two identical 27,, watt distortion -free amplifiers 
the SPA -55 is unsurpassed in quality and performance. 
The SPA -55 may be used as a STEREO amp, a bi -amp. 
and as a 55 watt Monaural unit. 

Wired and tested $79.95 Easy -to- build -kit $6495 

SPA -35 35 watt $62.95 Easy -to -build -kit $49.95 

ARKAY 
SP -6 STEREO 
CONTROL CENTER 
The SP -6 is a completely 
self powered sensitive dual 
pre -amp with dual inputs 
and outputs. Engineered to fit your requirements today. 
as well as tomorrow, the SP -6 provides unparalleled flex- 
ibility. Output of both amps is individually adjusted by 
one control. reverse position. hi lo filters. etc. 
Wired and tested $62.95 $39,95 

SAVEI Easy -to -build -kit 
Prices less cover -for panel mounting 
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ARKAY 
ST -11 AM -FM 

STEREO TUNER 
Here. for the first ti ni.. is 
an AM -FM STEREO Tuner 
within the reach of every 

audiophile. Unmatched by units costing twice the price. 
the ST-I I is two distinct receivers in one featuring 4 V. 
for 20 db quieting. Variable AFC. Single front panel 
switch controls AM, FM or STEREO selection. 
Wired and tested $74.50 

SAVE! Easy -to -build -kit $4995 

ARKAY 
SA -25 STEREO 
PRE -AMP PLUS 
ONE 25 WATT 

AMP 
Here is the finest dual channel pre -amp and amp on one 
precisely engineered and designed chassis. When the SA- 
25 is attached to your present power amplifier it repro- 
duces two separate channels of sound for STEREO from 
tape. records, and AM -FM. One easy. inexpensive step 
brings you the realistic. breathtaking magic of STEREO -with Arkays SA -25. 
Wired and tested $89.95 

SAVE! Easy -to -build -kit $5995 
All prices 5 °o higher west of Mississippi. 

NOW AT YOUR LOCAL DEALER! 

FREE! 
16 page illustrated cata- 
logue giving complete 
details and specifications 
of Radio, Hi -Fi S Stereo 
equipment. Write today 
for your free copy. 

DECEMBER, 1958 
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LIGHT -BULB RESISTORS 
In an emergency, electric light bulbs 

can be used as resistors. They also come 
in handy for breadboard layouts since 
they can dissipate heavy wattages and 
are easily mounted. The table compares 
the resistance of various bulb sizes 

LIGHT -BULB RESISTANCE 
(117 VOLTS) 

Bulb 
Size 

(watts) 

7 
15 
40 
60 
75 

100 
150 

Operating Operating 
Cold Or Hot Or Hot 

Resistance Resistance Current 
(ohms) (ohms) lamps) 

220 2060 0.058 
125 960 0.121 

24 360 0.332 
17 240 0.500 
13 192 0.625 

9 144 0.832 
6 96 1.210 

(wattage) at normal operating tem- 
perature with the cold resistance meas- 
ured with an ohmmeter. Since the 
operating temperature depends on the 
current in amperes through the bulb, 
the actual ohmic value in any given 
application varies accordingly.- Lt.Col. 
Eugene F. Coriell 

FAST PLUG CONNECTIONS 
When experimenting with speaker 

hookups and other temporary connec- 
tions involving the use of a standard 
two- conductor phone plug, considerable 
time can be saved by fastening No. 2 

or No. 3 Fahnestock clips to the plug's 
screw terminals. Don't use this sort of 
convenience hookup when high voltages 
are involved, unless you intend being 
extra cautious to avoid getting bit by 
voltages at the exposed clips. -Join: A. 
Comstock 

LOCKING BATTERY NUTS 
To keep terminal nuts and wires on 

dry cells, bell and buzzer transformers, 
etc., from working loose because of 
vibration, remove the nuts and place 

it 1%B O OK 

TELLS HOW 

ItECHNIQUE 
Makes TV Trouble Shooting 

FASTER and EASIER 

By 
MILTON S. 

KIVER 
Author of "Television Smrplfied 

"Transistors in Radio and Television.' 
and many other book; 

Tells How to Save Time and Make Money 

Compares servicing methods. Explains 
newest, simplest, fastest way for even 
the inexperienced serviceman to spot and 
correct the exact source of video or audio 
trouble, after tube changing has foiled. 

Tells how you can inject your own TV 
signals at any time. No guesswork. No 
waveform interpretation. No complicated 
diagram references. No lost hours. 

Shows how amazing new technique 
enables you to service more sets in much 
less time, satisfy more customers, and 
make more money. 

10 -DAY MONEY -BACK GUARANTEE 
Get this practical, trouble- saving new book 
now, for only one donor! After reading this 
book, if you are not satisfied, return it and 
get your money back. Available at your parts 
distributor or send coupon today. 

IS MANUFACTURING CO. Dept. E 

3726 N. Southport Ave., Chicago 13, Illinois 
Enclosed $1.00 for "Television Analyzing Simplified.'' 
Send postpaid, on 10 -doy money -bock guarantee. 

Nome 

Address 

City Zone Stufe 

119 



... another 

MALLORY 
service -engineered 

Product Mallory "Sta -Loc" 

Controls Let You Replace 

the Line Switch by Itself 

All you do to replace the line switch 
on a Mallory "Sta -Loc" dual control is 

twist off the locking ring, remove the line 
switch element and put on a new one. No 
need to replace or rewire the control sec- 
tions. That's why replacing with "Sta -Loc" 
controls is your best insurance against lost 
repair time. Mallory line switches, with 
exclusive "floating ring" contacts, give 
longer life too. Your Mallory distributor 
can supply the exact "Sta -Loc" dual con- 
centric control you need. See him today. 

Capacitors Controls 
Vibrators Swi,<Aes 
Resistors Filters 
Power Supplies Reslifters 

Mercury and Zinc- Carbon 
Ralt«ies 

P.R. MALLORY d CO. Inc. 

MALLORY 
P. R. MALLORY i CO. Inc., INDIANAPOLIS 6, INDIANA 

120 

TRY THIS ONE (Continued) 

a thin brass washer and lockwasher 
over the wire on each terminal. This 
will prevent the time -consuming circuit 
tracing needed to uncover a loose con- 
nection. It is a real headache saver. 
-Maurice Peacock, Jr. 

SECOND -ANODE CONNECTOR 
A wire plate or grid cap of the type 

shown in the diagram is easily con- 

BENI, 

SECOND ANODE WIRE 

verted to a second anode connector for 
a picture tube. Just bend the ends back 
as shown and solder the high -voltage 
lead to it. Carleton A. Phillips 

CHRISTMAS TREE LIGHTS 
When trying to locate burned -out 

bulbs in series Christmas tree light 
strings, turn on your radio (preferably 
off station) and lightly thump each 
bulb until you hear a crackle in the 
speaker. It works about 90'', of the 
time. When it doesn't, the filament in 
the bad bulb has too large a gap to arc 
across when the bulb is ,jarred. -Curl 
K. Lewis 

SAVE THAT GUN 
Ever pick up your soldering gun with 

greasy or perspiring hands and have it 
slip from your grasp, fall crashing to 
the floor and its bakelite case shatter 
into a dozen pieces? After this hap- 

pened to me recently, I decided to pre- 
vent the possibility of its happening 
again. To improve my grip on the han- 
dle of the new gun, I wrapped several 
snug- fitting rubber bands around it. 
The gun hasn't slipped since. -J. C. 
Alexander 

NOISY VOLUME CONTROLS 
Sometimes what sounds like inter - 

carrier buzz is caused by a dirty volume 
control. Cigarette lighter fluid will 
clean it. However, this stuff is inflam- 
mable even though it isn't toxic like 
carbon tet. -John Mayo END 

RADIO -ELECTRONICS 



 

HIGH- RESISTANCE 
SERIES RECTIFIER 

In the past, operation of light -duty 
series rectifier circuits employing 
semiconductor diodes has been limited 
to low values of load resistance. This 
restriction was caused by the relatively 
low reverse resistance of the diode, 
which means that rectification ceases 
when the load resistance is equal to the 
reverse resistance. 

Circuit designers have been hampered 
by this limitation whenever the high 

1N300 

AC INPUT 
HIGH -RES LOAD 
(1.5 MEG MAX) 

impedance and simplicity of a series - 
diode germanium rectifier would have 
been desirable. 

The modern silicon junction diode, 
unlike its germanium grandparent, has 
extremely high reverse resistance and 
can be used in series -diode circuits with 
complete success. The front -to -back 
resistance is excellent even at high 
values of load resistance. 

The diagram shows a simple circuit 
using a 1N300 silicon junction diode. 
Its output consists of clean half -sinu- 
soids at load resistances up to 1.5 meg- 
ohms. Comparable performance with a 
germanium point- contact diode only 
went up to 100,000 ohms. -Rufus P. 
Turner 
STIFFER VOLTAGE DIVIDER 

The score: half a dozen 807's with 
cooked screen grids, eight V -R tubes, 
several burned bleeder resistors and 
fingers. Conclusion: conventional volt- 
age dividers and /or V -R tube regulators 
just won't lower 1,100 volts to 300 
volts without turning the air blue. 
Decision: try something different that 
will work. 

6L6 -G 450v 

INPUT 
450 V 

25K 
3W OR MORE 

250 V 

0-100 A 

e 
Fig.! 

"Research" yielded the circuit shown 
in Fig. 1,* which with the changes 
shown in Fig. 2 fills the bill without 
resorting to smoke and trips for the 
'Markus and Zelufr, Electronics For Communica- 
tions Engineers, McGraw -Hill, 1952. 
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Leading Choice 
for Performance and Profit ... 

MALLORY 
MERCURY BATTERIES 

RANSIST 
RADIO 

BATTERY 
9 VOLTS 
TR-146R 

RADIO 
MAtr BATS 

4 Vous 
No. ?R-23 

Mt IM V S 

II S. WOWS 
lStNf Sf at 

Powerful, miniature mer- 
cury batteries, pioneered 
by Mallory, have rocketed 
into popularity with tran- 
sistor radios. Your customers 
will like their long, fade - 
free performance. You'll like 
the high profit per sale they 
give you. And you can 

stock Mallory Mercury Batteries without 
worry about deterioration, because they 
stay at full strength for months on 
the shelf. 

Where zinc- carbon batteries are required 
... for powering vacuum -tube portables 
or transistor types ... you can depend on 
Mallory for quality and economy. Make 
sure you have a complete stock of both 
mercury and zinc -carbon types -order the 
Mallory "twin- line" from your distribu- 
tor today. 

Capacitors Vibrators Resistors Controls Switches Filters 
Rectifiers Power Supplies Mercury and Zinc -Carbon Batteries 

L, ( :jada. 
Battery (ompan: 
lanada Llmlt. c 
Toronto 4. Untar 

MALLORY 
P. R. 1111111.1.01111` a CO. Inc., INDIANAPOLIS 6, INDIANA 
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Low -Cost 
TUBE TESTER 

and 
TRANSISTOR 

CHECKER 

Model 800 

NOTEWORTHY CIRCUITS (Continued) 

6L6-G 
(2) 

INPUT 
I.IKV 

1.IKV 

X (SEE TEXT) 

00K /IW 

HTR PINS 267 

Fig.2 

fire extinguisher. Note the circuit's 
similarity to series regulator circuits - 
less dc amplifier and V -R tube. 

I have rigged up as many as five 
tubes in series, using this circuit, to 
drop even higher voltages to more 
civilized values, but each tube must 
have a separate, well- insulated heater 
transformer or disaster will strike. 

Output current from 0 to 100 ma 
can be drawn from 6L6's in this circuit 
with a source impédance of about 200 
ohms. Regulation against load demand 
runs about 1 to 2 %. Changes in the 
high- voltage supply are reflected 
through the bleeder string in propor- 
tion to the drop along the string. The 
high -voltage supply should be fairly 
well filtered because of this effect, or 
an NE -2 neon lamp can be inserted 

2.7 K/IW 

A 

100K 

68K/1W 

300V REG 

0 -100 MA 

4.7K /IW 
8 

8+ LINE 6AQ5 

HTR PINS 
364 TO 

DAMPER 
HTR WINDING 

500K 

TO G2 
OF HORIZ 
OUTPUT 

ADD IF PWR SUPPLY RIPPLE GETS INTO PIX 

Fig.3 

in the string at point X. Subtract the 
IR drop across the NE -2 when calculat- 
ing final output voltage. Voltages at 
points A and B should be figured 10 
volts lower than the voltage desired at 
the cathodes or corresponding tubes. 

Current in the bleeder string is an 
arbitrary 4 ma for ease in figuring 
resistor values and lower loading on 
the high -voltage supply. 

This circuit has been in use in a 
special 175 -watt audio amplifier, to 
regulate the output stage screen volt- 
age, with excellent results. An un- 
expected bonus was the protection pro- 
vided the output tubes as screen voltage 
is not applied until the 6L6's are hot. 

We've also used the circuit to cure 
a severe case of snivets in our TV set 
(see Fig. 3). A 6AQ5 was substituted 
for the screen dropping resistor. Bleed- 
er resistors Rl and R2 in Fig. 1 are 
replaced with a 500,000 -ohm pot to set 
the screen voltage at the proper value. 

Do not exceed the recommended plate 
voltage for the tubes you use. -Leonard 
E. Geister 

NEW LEAKAGE AND SHORTS TEST- Checks 
leakage between tube elements up to 10 megohms. 

Free Trial 
INCLUDES TRANSISTOR AND DIODE CHECK 

Guarantees you can 
HIGH SPEED SERIES- STRING TEST -A new fila- 
ment continuity test is provided to greatly speed 
the testing of series -string tubes. 

METER REVERSE -A push -button control rev 
the meter for testing special tubes such os the 
117N7 types. 

TUBE SOCKETS -4, 5, 6, 7 -pin, octal, !octal, noval 
and 7 -pin miniature. Top cap jacks are built into 
the panel and leads are included. 

MICROMHO SCALES- Hickok Mutual Conduct- 
ance circuits test tubes under simulated operating 
conditions and accurately evaluate oll popular 
tubes encountered in electronic work. 0- 3,000, 
6,000, 15,000 micromhos are directly indicated 
on the meter dial. 

COMPLETE, ACCURATE TEST -A new grid cur- 
rent (gas) test is very sensitive and will indicate 
even the slightest amount of gas. 

BUILT -IN ROLL CHART -A time saving tube ref- 
erence chart contains test data for all popular 
tubes in a new, faster -to -use group system. 

The 800 will pay for itself in a 
short time ... and give you ,, 
many years of accurate, 

NtT dependable service. 

Now is the time to... 
TRADE UP TO A HICKOK 

Ask For a demonstration of the new 800 
from your Authorized Hickok Distributor. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10514 Dupont Ave. Cleveland 8, Ohio 

FIX 
ANY 
TV 
FAST 
...or pay not 
one cent! 
Let 10 days' FREE use of this 
book prove -at our expense -You 

stall and urepair TV 
set like an expert. You'll b- 

t zed how easy u Is to si mi 
list troubles aby and 

uÌ -how the il car 
eye instructions and illust. 

lions reduce t.ven lite most m r u nl Bated pro doms to slip 
Quickly anti easily tell t this manual to gui., 

you, you n turn your up- to thminute knowledge Inl, 
plenty of spare -lime Cash or be ytor own hnss in it prom 

cults-Troubleshooting t ttvItnlrlu,v- Transistorizet tlaTV 
-Remote control lining- Trouble hooting printed ' ' 

Bhslde type tvntstructlon- Paekag d eircults- New. -' 
Icing hints- latest Infortnat ton on color TV and te,'. 
tent . new adv:tncemt nt plus the hash' 

how' you need ltr tut :tnv set hack In perfect fect working 
Mr. C. W. Ytorrt of i'Itarleston, M. Va., says: 
paid as much as s321 n t.l tit for courses that haven't 
me the clear understanding this hook Iras. 

1 --'10 -DAY TRIAL COUPON - MAIL TODAY- - 
PRENTICEHALL. INC., Dept. 5744 -SI 
Englewood Cliffs. New Jersey 
Send the TELEVISION SERVICING for IO days' FREE 
TRIAL. In that time I'll either return it and owe 
nothing, of keep It and pay $2.75 down (plus poslaget 
and $2 monthly for 2 Inontlts. 

All New! 

3rd Revised 

Edition 
TRANSISTORS 
COLOR SETS 
TUBE CIRCUITS 
DEFLECTION 

METHODS 
DC RESTORATION 
ANTENNAS 
POWER SUPPLIES 
SYNCHRONIZATION 
POOR PICTURES 
SOUND QUALITY 
ALIGNMENTS, UHF 

Name 

A 

City Zone State _. 

SAVE! Send and 
ame 

and we'll pay postage. 
Re- privilege d wreturn privilege guaranteed. 

BEST NEEDLE 
ON ALL 5 COUNTS 

DUOTONE 

SHAPE 41310 

POLISH CO 
TOLERANCE O 
MOUNTING Q 
CONSTRUCTION 0 

PROOF 
TEST LAB 

DUOTONE DIAMOND 
NEEDLE THAT REMEMBERS 

NOW OFFERS 5 MORE REASONS 

TO SELL FIRST - FASTEST 

DUOTONE 
Keyport, New Jersey 

In Canada, Chorics W. Pointon, Ltd., Toronto 
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NOTEWORTHY CIRCUITS (Continued) 

TRANSISTOR CODE 
OSCILLATOR 

This circuit proved very satisfactory 
as a code -practice set. The tone varia- 
tion gives the operator a good selection 
of signals to choose from, and the 
oscillator has enough output to run a 
loudspeaker or several headsets for 
duplex instruction. It uses a single 
Raytheon CK721 transistor. 

As one current is drawn when the 
key is up, there is no need for an on 
off switch. As with all transistors, there 

RI 

R2 

RI, 2- 10,000 -ohm pot 
C -.5 Isf 
V -CK721 
Battery -221/2 volts 

is no warmup period, so the oscillator 
is always ready for use. 

Several types of transistors were 
tried, and the CK721 chosen as the 
best for the components on hand. 

With no variable controls, it is 
possible to use different output trans- 
formers by readjusting R2 while Rl 
controls the frequency of oscillation. 
Once the transformer is decided on, 
measure R2 and replace with a fixed 
resistor, leaving only the tone control. 

To keep the current at a safe limit, 
R2 should not be less than 3,800 ohms. 
-Allan told 

SENSITIVE LIGHT METER 
By using one of the new, inexpen- 

sive high -output silicon solar cells, the 
experimenter can build a light meter 
using a 0-1 dc milliammeter which will 
provide the sensitivity formerly obtain- 
able only with an expensive selenium 
cell and more delicate microammeter. 

The diagram shows the simple circuit. 
The photocell (International Rectifier 

SA5 -M 
SILICON PHOTOCELL 

LIGHT 

0-10C MA ls 
? 

Q 
o 

1 t 

RI : .: R2 

Corp. type SA5 -M) is connected directly 
to the meter. 

Full -scale deflection of 1 ma is 
obtained with an illumination of 
approximately 70 foot -candles. Re- 
sponse is linear. The scale may be 
multiplied by connecting shunt resistors 
(R, and R,) across the meter with a 
switch (S), as shown by the dashed 
lines. A shunt resistor of 4.5 ohms will 
change the full -scale deflection to 1,000 
foot -candles, while a 0.85 -ohm resistor 
will change it to 5,000 foot- candles.- 
Ted Ladd END 

CRYSTALS, Inc. 
Accuracy. Dependability. 

Quality and ONE DAY SERVICE 

AMATEUR BAND CRYSTALS 
Not surplus! New quartz ground and 
etched to your exact specified frequency. 
Checked on HP cycle counters. 
1500 KC to 2000 KC 52.00 ea. postpaid 
2001 KC fo 8995 KC 51.50 ea. postpaid 
8996 KC to 11000 KC $2.50 ea. postpaid 

SSB FILTER CRYSTALS 
Plated type in FT -241A holders. All chan- 
nels 370 to 534 KC (Except 500 KC) $1.00 
ea. postpaid. 500 KC ... $1.75 ea. post- 
paid. Channel groups accurately matched. 
No extra charge. 

MARINE FREQUENCIES 
All channels. Guaranteed accuracy. Sup- 
plied in MC7 or FT243 holders (Specify 
which type) $3.75 ea. postpaid. 

VERY THIN CRYSTALS 
Supplied in very thin FT243 holders. Order 
by fundamental frequency. $2.00 ea. post- 
paid. 

MINIMUM ORDER $2.00 NO CODs 

Satisfaction guaranteed or your money 
back! Illinois orders . . . please include 
sales fax. 

CRYSTALS, Inc. 
ODELL. ILLINOIS 

DECEMBER, I 9 5 8 

WAISCO 

FIRST ÏV_EW 
PUNCH 

DEVELOPMENT 

IN 20 YEARS... 

OBSOLETES 

EVERY OTHER 

PUNCH NOW 

ON THE MARKET 

"L. T." LOW TORQUE 
CHASSIS PUNCH 

CUTS a cleaner hole 

with 50% less effort! 

Torque in 
Foot 
Pounds Ordinary 

1 

Punch 

Walsco 

Punch 

A brand -new electro- coating 
process (which can't wear off) 
reduces friction, thus lowers 
torque. You get a much clean- 
er hole with much less effort. 
The Walsco "L.T." Chassis 
Punch requires no lubrica- 
tion of any kind and will give 
perfect service almost indefi- 
nitely. Available in a wide 
variety of sizes, round, square, 
key and D shapes. 
Full information on these extra- 
easy to use "L.T. "punches is avail- 
able from your Walsco distributor 
or by writing direct to Walsco. 

WALSCO ELECTRONICS MFG. CO. 
A Dwision of Textron Inc. 

West Coast Plant: Los Angeles 18, California 
Main Plant: 110 WEST GREEN STREET 

ROCKFORD, ILLINOIS, U.S.A. 

Model 457 

High Hickok Quality 
at a New, Low Price 

Latest Design, Single Control 
Function and Range Selector 

This new, portable reliably provides the latest 
engineering advancements for versatile use in all 
VOM applications. The attractive, modern design 
features ease of use with maximum readability. 
Quality -built with a full -wave rectifier circuit. 
Batteries are housed in a special compartment 
that is accessible without removing case. No 
soldering required -just "snap" batterie; in or out. 

SENSITIVITY: 20,000 ohms per volt DC. 
1,000 ohms per volt AC. 

A.C. VOLTS: 0 to 1200 in 6 ranges. 

D.C. VOLTS: 0 to 1200 in 6 ranges. 

RESISTANCE: 0 to 100 megohms in 4 ranges. 

CENTER SCALE 
RANGES: 5, 500, 500, 500,000 ohms. 

CURRENT: 50 microamperes; 1, 10, 100, 1000 
milliamperes; 10 amperes. 

DB RANGE: --18 to -- 57 in 5 ranges. 

Frequency compensated for accurate readings 
over the entire audio range. 

High Hickok -quality at a new 
low price. '43" NET 

Now is the time to... 
TRADE UP TO A HICKOK 

Ask for a demonstration of the new 457 
from your Authorized Hickok Distributor. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Ave. Cleveland b, Ohio 
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On )P 
the __G;;;,- 

Market 
CIRCUIT COOLER, Fr. . 

Mi.,. Aerosol spray cools com- 
ponents instantly to locate in- 

term :ttents due to temperature 
changes. -- Walsco Electronics 
Mfg. Co., 100 W. Green St., 
Rockford, Ill. 

DELAY LINES, lumped and 
distributed constant types for 
printed- circuit assembly or con- 
ventional mounting. High ratio 
of dalav to pulse rise time. 

fidelity. Operating 
temperature -55 to 125'C. 
Linear pulse shift; 0.1 -inch 
grid spacing for printed -board 
types. Attenuation approxi- 
mately 1 db per µsec. -JFD 
Electronics Corp., 1462 62 St., 
Brooklyn 19, N. Y. 

PACKAGED CIRCUITS, PEC. 
8 new units, PC -3J6 through 

i 
PC -343, for replacement applica- 
tions in Philco, RCA, Motorola, 
Packard -Bell and G -E TV sets. 
-Centralab, Div. Globe -Union 
Inc., 900 E. Keefe Ave., Milwau- 
kee 1, Wis. 

UHF ANTENNA, Taco Diver - 
gitron. Gain of 18.5 db at chan- 
nel 83 and 13.5 at channel 20. 

Parabolic reflector is 4 -foot hot - 
dipped galvanized dish with ano- 
dized driver. Signal from re- 
flector is focused on high - 
transfer folded- dipole antenna. 
Screen grid ahead of dipole fur- 
ther intensifies signal. Good di- 
rectivity pattern and front -to- 
back ratio. Stacking assemblies 
available.- Technical Appliance 
Corp., Sherburne, N. Y. 
UHF TRANSLATOR - CON- 
VERTER, model TRU 1. For 

converting uhf channels 70 -83 to 
vhf (through ch. 5 or 6). Gain 
10 db.- Sarkes Tarzian Inc., E. 
Hillside Dr., Bloomington, Ind. 

ANTENNA COUPLERS. Mod- 
el A -105 combines 300 -ohm high - 
and low -band vhf TV antennas 
or provides separate outputs 
from all- channel antenna. Isola- 
tion exceeds 21 db; forward loss 
1 db. Model A -107 combines 300 - 
ohm uhf and vhf antennas or 
splits common line into separate 
isolated outputs. Loss less than 

FIX OLD 

RADIOS 

IN A 

JIFFY! 
Fix 'em 

good as new . . . 

without lost 
time or 

needless testing 
Often, it takes more time than its worth to 

tix old radios ... but NOT when you own this 
XL..- pound, 744 -page RADIO TROUBLESHOOT - 
ER'S HANDBOOK! Just look up the old make 
and model. Handbook tells exactly what is 
likely to be wrong- shows exactly how to fix it. N wasted time. No needless testing. Gives com- 
mon trouble symptoms for over 4,800 old home 
receiver models, auto radios and record changers 
made from 1925 to 1942 by 202 manufacturers. 
Includes old tube and component data no longer 
available finm any nther source. 

CUT SERVICE TIME IN HALF! 

i,a lur uaIt r.[ time pou u., it: 
.Urline. Apex. Arvin, Atwater 

h . Il Itnm.tciek. Clarion. l'ro.l,>. I, \laiealr, \Libnnla, l'hil,o, <i.,rt,a,, Strondurc and dozens 
. 11I,1 ,-.II In punt. 

10 DAY FREE EXAMINATION 
Dept. RE -128, RINEHART & CO., Inc. 
232 Madison Avenue, New York 16, N. Y. 

`nil It.U,I l'Ion' I,LI:sm,OTr;lt' s IIANDit11oK for 
I.,. , ,,,Inallon. If 1 decide to keep book. I will 

o n $6.95 plus postage. Otherwise, 1 will rl 
. book promptly and owe you nothing. 

.rE.' nd $6.93 with order and we pay postage. 
In -,,) return privilege with money refunded.) 

r / ¡..r. .;:de _. . 

OUTSIDE U.S.A. -Price $7 05 cash with order only. 
Money back if you return book in 10 days. 
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....r. 
or 

2 db. May be mounted outdoors. 
-Blonder -Tongue Laboratories 
Inc., 9 Ailing St., Newark 2, 
N. J. 

ANTENNA KITS. Sabre SX- 
55K, channels 2-13 (shown). 
Factory preassembled; lead -in 

preconnected. All aluminum. Uni- 
versal tripod base with 4 -foot 
heavy -duty mast. Zee -X ele- 
ments. Sabre SX6.5K has high - 
and low -band director system 
for fringe areas. -Antenna De- 
signs Inc., 225 S. Third St., 
Burlington, Ia, 

MULTIPLE TV COUPLER, 
Wizard 300. Couple 20 or more 
TV or FM sets to one antenna 
without amplification in normal 
signal areas. Uses inductive 

coupling, without direct electri- 
cal or mechanical connection to 
antenna lead. Charles Engineer- 
ing Inc., 6053 Melrose Ave., Los 
Angeles 38, Calif. 

the ind r TV antenna 
of the FUTURE! 

hannel o 
ing 

SUITS NEED PRESSING - 
MERIT DEFLECTION YOKES 

DO NOT ! 

Merit deflection yokes are cosine wound 
TO FORM, not pressed. Pressing can 
lead to distortion and poor focusing. 

Pressing after winding frequently 
causes breakdown. 

MERIT COILS AND TRANSFORMERS 
HAVE "BUILT -IN" ADVANTAGES. 

Each Merit yoke is 
100% LIVE TESTED 

COMPARE IT WITH MERIT 
MERIT COIL AND TRANSFORMER CORP. 

MERIT PLAZA HOLLYWOOD, FLORIDA 

o 

O 

Superior Reception on all VHF and 

UHF Channels 
Hands never touch Antenna Arms - 

Extends to 42" - -- Retracts to 0" 
Arms COMPLETELY retractable, flexible 
and indestructible! 
FAST SINGLE dial tuning and adjusting 

Very COMPACT attractive appearance 

AVAILABLE in Mahogany 

or Ivory 

REGULAR RETAIL PRICE $12 95 

FALL 
SPECIAL 
PRICE 

$7.95 
See your local dealerordistributor ,ororderdirect 

... cash, check or money order to: 

(Money back it not completely tatirlied) 

MARJO TECHNICAL PRODUCTS CO. 
I 1150 East Henry Street Linden, New Jersey 

I I_ 
RADIO -ELECTRONICS 
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for window -size blow- 
ups of this message. 
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YOUR TV TECHNICIAN 
GUARANTEES YOU THE 

BEST SEAT IN THE HOUSE! 
Did you ever stop to think how many millions of 

dollars in entertainment your TV set brings you? A 
national half -hour show once each week costs its 
sponsor about $7,000,000 a year. And you can watch 
it all for free ... from the best seat in the house! 

When something goes wrong, you can thank your 
local independent technician that it won't stay that way 
for long. Before you even got your set, he spent years 
of study in television techniques ... repaired hundreds 
of sets ... bought all kinds of necessary expensive test 
equipment to do the job right. That's why, when you 

call him you'll find he already knows your set and 

has the knowledge and equipment to fix it promptly. 

Call him at the first sign of trouble, and you won't 
have to spend a single night without TV. 

As a responsible member of your community, your 

service technician stakes his reputation on your satis- 

faction. He'll charge a fair price for his work, based 

upon his time and the quality of replacement parts 

he uses. But you'll be able to go back to enjoying 
millions in entertainment -all for free! 

THIS MESSAGE WAS PREPARED DV SPRAGUE PRODUCTS COMPANY. 
DISTRIBUTORS' DIV. OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. FOR 

YOUR INDEPENDENT TV -RADIO TECHNICIAN 
DECEMBER, 1958 125 



ON THE MARKET (Continued) 

MULTI -TV ISOLATOR, MI -50. 
Permits operation of up to 100 
sets on one antenna. Wall plate 

outlet and plug used at each 
receiver location. -Javex Elec- 
tronics, Box 646, Redlands, 
Calif. 

SELF -SUPPORTING TOWER, 
maximum height 130 feet. 13 
sections of varying size, weight, 
strength and taper may be used 

for other combinations of vari- 
able heights and structural capa- 
cities. All sections 10 feet long; 
tapered sections shipped par- 
tially disassembled. -Rohn Mfg. 
Co., 116 Limestone, Bellevue, Pe- 
oria, Ill. 

TOWER BASE, Screw Anchor 
type. Eliminates hole digging 
and guy wires. Anchors inserted 
in ground in less than 15 min- 
utes. Gasoline -powered installa- 
tion tool available to permit 5- 
minute installation. -Spaulding 

Products Co., 550 W. Barner St., 
Frankfort, Ind. 

AUTO AERIAL BOOSTER, 
M.V. 2 attaches between car ra- - 
dio and antenna for increasing 
sensitivity. Also substitutes for 
auto antenna. -Wren Products 
Corp., 9622 Graham St., Detroit 
17, Mich. 

STEREO REMOTE CON- 
TROL, kit KT -315. Low- imped- 
ance "plate- follower" outputs 
permit use 50 feet or more from 
amplifier it controls. Bridge cir- 
cuit for precise balancing of 
stereo system by "audible null." 

Controlled "third- channel" out- 
put for third amplifier -speaker 
combination.- Lafayette Radio, 
165 -08 Liberty Ave., Jamaica 33, 
N. Y. 

STEREO PREAMP, Stereo 
Classic model MF -1. 2 magnetic 
cartridge inputs; resistance 47K 
ohms; sensitivity 4 mv for 0.6- 

volt output at 1 kc. 2 tape -head 
inputs; sensitivity 4 mv for 0.4- 
volt output at 1 kc; NARTB 
tape equalization. Response with- 
in 2 db of stated equalization 
characteristics. Hum and noise 
better than 60 db below 1 -volt 
output. Distortion less than 
0.2% harmonic at 1 kc. Better 
than 40 -db separation between 
channels. Gain of channels at 1 

kc equal within 1.5 db.- General 
Electric Co., Specialty Electron- 
ic Components Dept., W. Gene- 
see St., Auburn, N. Y. 

STEREO ADAPTER, model 
6. Converts 2 preamps into 

stereo control system. Monaural 
programs may be played from 
either or both speakers. Master 
function switch, master volume 
control of step -attenuator type. 
speaker -reversal switch, monitor 
switch for tape recording, mas- 
ter power switch. Horizontal or 

vertical mounting. -Marantz Co. 
25 -14 Broadway, Long Island 6, 
N. Y. 

STEREO SPEAKER, Good - 
mans' Stereosfere model S10 -.30. 
Designed as second speaker for 
stereo conversions. Clean re- 
sponse 300 -20,000 cycles. Sounds 
below 300 cycles channeled to 

existing full -range speaker. 10 
inches in largest dimension. Can 
be swiveled, rotated, hung from 
ceiling or wall. -Rockbar Corp., 
650 Halstead Ave., Mamaroneck, 
N.Y. 

STEREO ENSEMBLE, Knight 
K.V -7.14 deluxe 34 -watt ampli- 

fier and K.\' -1.:0 deluxe basic 
FM -AM tuner. Amplifier de- 
livers 17 watts from each sec- 
tion. Response +0.5 db, 30- 
20,000 cycles. Adjustable input 
load for magnetic cartridges; 
dc preamp heater filaments. 
Tuner features dynamic side- 

professional performance at popular prices 
NOW YOU CAN RECORD STEREO, TOO! 

Pentron's totally new TM -4 Stereo Tape Deck is the 
ideal addition to your custom high fidelity system: 
records and plays stereo ... 4 -track as well as 2 -track 
tape, records and plays monaural and has all the 
exclusive Pentron stereo features which assure you 
matchless performance of a professional quality never 
before possible at popular prices. 

Pentron tape mechanisms are precision engineered 
with full -range frequency response, Azmur -X head 
azimuth adjustment, single Finger -Flite rotary control, 
easy dual -speed control lever, four outputs plus two 
AC convenience outlets, self -energized braking, stereo 
or monaural erase, designed to operate at any mount- 
ing angle. 

The Pentron TM -4 is priced at $109.95 net and is 

a vailable at professional high fidelity showrooms. For 
detailed information on Pentron high fidelity tope 
recorders, amplifiers, pre -amps, mike mixers, tape 
decks, and stereo conversion kits, write Dept. R -12 or 
see your yellow pages. 

SEE THE NEW PENTRON EMPEROR II... 

07. 

THE ONLY COMPLETE POPULAR- PRICED 
STEREO RECORDING SYSTEM 

CORPORATION 777 South Tripp Avenue, Chicago 24. Illinois 

CANADA: Atlas Radio Ltd., Toronto EXPORT, Raytheon Manufacturing Company, Waltham, Massachusetts 
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WELD -SOLDER 
ANYTHING FAST! 

THE WORLD'S MOST POWERFUL 
MINIATURE SOLDERING IRON MENDS 
AND REPAIRS 1001 ITEMS IN A JIFFY 

AMAZING "MIGHTY -MITE SOLDER-EITE" SAVES 

HUNDREDS OF DOLLARS IN REPAIRS ... FIXES 

EVERYTHING FROM TV SETS TO TOYS! You can 
save up to $25.00 the very first time you use 
your Solder -Ette. Stop paying expensive repair 
bills. Precision engineered, Solder -Ette per- 
mits you to make thousands of household and 

shop repairs in a jiffy! Repair appliances, TV 

& Radio Sets, lamps, electrical wiring, motors, 
toys, jewelry, etc. Easy -grip handle is heat- 

proof. Modern design permits use in even 

most crowded spots. Copper alloy tip screws 
into super -heat element, permitting easy re- 
placement. Complete with quality line cord. 
25 Watts 110 -120V AC /DC. FULLY GUARAN- 

TEED. If not delighted return within 10 days 
for full refund. Send $2.98 Postpaid plus 25C 

for PP & handling. Sorry, no C.O.D. 

Tube Wholesalers Co.. Dept. S -ER 
Box 61, Baldwin, L.I., N.Y. 

RADIO -ELECTRONICS 



ON THE MARKET (Continued) 

band regulation to reduce dis- 
tortion caused by weak or over - 
modulated broadcast signals. 
Two EM84 tuning indicators. 
Sensitivity 2.5 pv for 20 -db 
quieting on FM, 5 pv for 20 -db 
signal -to -noise ratio on AM.- 
Allied Radio Corp., 100 N. 
Western Ave., Chicago 80, III. 

STEREO RECORDER, pro- 
fessional type, model .100. Push- 
button 3 -speed model, 4 -track 
head. Two built -in preamp and 

amplifier systems; 8 -watt push - 
pull amplifier for each channel. 
Records and plays stereo and 
mono tapes. Range 50- 15,000 
cycles. Dual -cone 6 -inch speaker 
and 3s,4 -inch tweeter. Equaliza- 
tion switch. High- and low -level 
inputs. - Telectrosonic Corp., 
35 -18 37 St., Long Island City. 
N. Y. 

STEREO TEST RECORD, 
Audiotcster. Complete series of 
official standard tests for stereo 
and monophonic hi -fi systems. 
Makes possible complete check 
of audio characteristics "from 
needle to ear. " - Walsco Elec- 
tronics Mfg. Co., 100 W. Green 
St., Roel ford. Ill. 

4- CHANNEL TAPE KIT. Head 
conversion kit can be installed 
on any Bell stereo tape trans- 
port to permit playing of 4- 
channel stereo tapes. - Bell 
Sound Systems Inc., 555 Marion 
Rd., Columbus 7, Ohio. 

CONE PROJECTOR-SPEAK - 
ER, model 1V -6. Heavy -duty 6- 
inch cone type driver, horn - 

loaded diaphragm. Power rating 
15 watts. Frequency range 140- 

8,000 cycles. Impedance 8 ohms. 
Dispersion approximately 120 °. 
Bell opening 15 inches, depth 12 
inches. Weight 9 lb. -Atlas 
Sound Corp., 1451 39 St., Brook- 
lyn 18, N. Y. 

COMPACT SPEAKER, ll'R -F, 
8 -inch unit for stereo and shelf - 
sized cabinets. Frequency range 

55- 15,000 cycles. Resonant fre- 
quency 65 cycles. Power input 8 
watts. Impedance 8 ohms. Flux 
density 12,000 gauss. Voice coil 
diameter 1 inch. - Sonotone 
Corp., Elmsford, N. Y. 

PREAMP, Eico model HP -65, 
kit or wired. Response +0.3 db 
5- 200,000 cycles up to 3 volts. 
Sensitivity (input for 2 volts 
output at 1,000 cycles) : low - 
level magnetic phono 1 mv, high - 
level magnetic phono 3 mv, mi- 
crophone 1 mv, tape head 0.5 
mv, high -level inputs 0.17 volt. 
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Hum and noise: magnetic phono 
60 db, microphone 60 db, tape 
head 50 db, high -level inputs 75 
db. Harmonic distortion (20 -20,- 
000 cycles) O.1q at 3 -volt out- 
put. IM distortion .07% at 3- 
volt output. Self- powered. Model 
IIF -05A identical but takes 
power from any basic power 
amplifier. - Electronic Instru- 
ment Co., 33 -00 Northern Blvd., 
Long Island City 1, N. Y. 

AUTOMATIC TAPE PLAY- 
ER, Crowa- O- Matic. Up to 16 
hours of unrepeated music with 
14 -inch reel at 3 3/4 ips, 8 hours 

Al' xrPAL 
'+11 IIF 

41 4 h 
at 7','2 ips. Alun1'11uî i construc- 
tion. Synchronous motor. Fast 
forward and reverse. Automatic 
release for power failure. Re- 
mote reversing controls. Forced - 
air cooling. Magnetic brake. 
Stereo- Mlatic version has 4 -track 
head and 2 output amplifiers.- - 
International Radio & Elec- 
tronics Corp., Elkhart, Ind. 

TRANSCRIPTION TURN- 
TABLE with pickup arm, model 
;HP. Wired for stereo. Variable 
speed adjustment on each of I 

speeds. Pushbutton system con- 
trols stop at end of record. Unit 
shuts off when arm is replaced 
on rest. 12 -inch heavy -duty steel 
turntable has new spindle with 
pressure lubricating system. 
Professional pickup arm has 

plug -in universal shell for stereo 
or monaural cartridges. Tran- 
scription pickup arm available 
separately as model TPA /12.- 
Garrard Sales Corp., 80 Shore 
Rd., Port Washington, N. Y. 

PHONO CARTRIDGE, Heath - 
kit MP -1. Monaural. Diamond 
stylus. Low -mass, moving mag- 
net. Weight 10 grams. Impe- 
dance approximately 5,000 ohms. 
Output at 5 cm sec recorded ve- 
locity, 7 mv at 1 kc ±1 "z db. 

Vertical tracking force 2 -6 
grams. Nominally flat 20- 20,000 
cycles. Vertical compliance 1 x 
10 -,, cm /dyne. Lateral compli- 
ance, between 2.2 x 10-6 and 3.1 
x 10-6 cm /dyne, depending on 
tracking force. Recommended 
load resistance 47,000 ohms. - 
Heath Co., Benton Harbor, Mich. 

The specs are the proof... now your 
best buy in 
ham equipment is 

90 -WATT CW TRANSMITTER =720 
KIT $79.95 WIRED $119.95 

Conservative, highly efficient design plus stability, safety, and excellent 
parts quality. Covers 80 thru 40, 20, 15, 11, 10 meters (popular operat- 
ing bands) with one knob band -switching. 6146 final amplifier for full 
"clean" 90W input, protected by clamper tube circuit. 6CL6 Colpitts 
oscillator, 6A05 clamper, 605 buffer -multiplier, GZ34 rectifier. -Novice 
limit" calibration on meter keeps novice inside the FCC -required 75W 
limit. No shock hazard at key. Wide range, hi- efficiency pi- network 
matches antennas 50 to 1000 ohms, minimizes harmonics. EXT plate 
modulation terminals for AM phone modulation with 65W input. Excellent 
as basic exciter to drive a power amplifier stage to maximum allowable 
input of 1KW. Very effective TVI suppression. Ingenious new "low sil- 
houette" design for complete shielding and "living room" attractive- 
ness. Finest quality, conservatively rated parts, copper-plated chassis, 
ceramic switch insulation 5" H. 15" W. 91/2" D. 

NEW UNIVERSAL MODULATOR- DRIVER . . . . #730 
KIT $49.95 WIRED $19.95 Cover E -5 $4.50 
Superb, truly versatile modulator at low cost. Can deliver 50 watts of 
undistorted audio signal for phone operation, more than sufficient to 
modulate 100% the EICO n720 CW Transmitter or any xmitter whose RF 

amplifier has a plate input power of up to 100W. Multi -match output xfmr 
matches most loads between 500-10,000 ohms. Unique over -modulation 
indicator permits easy monitoring, precludes need for plate meter. Low 
level speech clipping and filtering with peak speech frequency range cir- 
cuitry. Low distortion feedback circuit. premium quality audio power 
pentodes, indirectly heated rectifier filament. Balance & bias adjust 
controls. Inputs for crystal or dynamic mikes, phone patch. etc. Excel- 
lent deluxe driver for high -power class B modulation: ECC83 /12AX7 
speech amplifier, 6AL5 speech clipper, 6AN8 amplifier driver, 2 -EL34/ 
6CA7 pov/er output, EM84 over -modulation indicator. GZ34 rectifier. 
Finest quality, conservatively rated parts, copper -plated chassis. 6" H, 
14" W, 8" D. 

NEW GRID DIP METER #710 
KIT $29.95 WIRED $49.95 including complete set of coils 
for full band coverage. 
Exceptionally versatile. Basically a VFO with micro -ammeter in grid: 
determines freq. of other osc. or tuned circuits; sens. control & phone 
jack facilitate "zero beat" listening. Excellent absorption wave meter. 
Ham uses: pre -tuning & neutralizing xmitters, power indication, locat- 
ing parasitic osc., antenna adj., correcting TVI, de- bugging with xmitter 
power off, determining C,L,O. Servicing. uses: alignment of filters, IF's; 
as sig. or marker gen. Easy to hold & thumb -tune with 1 hand. Continu- 
ous 400 kc - 250 me coverage in 7 ranges, pre -wound 0.5% accurate 
coils. 500 ua meter movement. 6AF4(A) or 6T4 Colpitts osc. Xmfr- 
operated sel. rect. 2',;" H, 2%6" W, 6 %" L. Satin deep- etched aluminum 
panel; grey wrinkle steel case. 

IN STOCK! Compare & take them home - ` right "off the shelf" -from 1900 neighborhood 
EICO dealers. For free catalog mail coupon. 
Over 1 MILLION EICO instruments in use 
throughout the world. Add 5%ó in the West 

Send for FREE CATALOG now C -12 
EICO, 33-00 Northern Blvd., L.I.C. 1, N.Y. 
Show me HOW TO SAVE 50% on 60 models of 
top-quality equipment (in box I have checked 
here: HAM GEAR HI -Fl TEST INSTRU- 
MENTS. Send FREE literature and name of 
EICO dealer. 

NAME 

ADDRESS 

CITY. STATE 

See EICO's Hi -Fi and Test Equipment ads on Pages 29 and 30. 
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TV POWER TRANSFORM- 
ERS. New line of 10 universal 
units to fit chassis of many 
makes. Designated Philro part 
Nos. .122 -7400 through 322 -7409. 
-Philco Corp., Accessory Div., 
C & Westmoreland Sts., Phila- 
delphia 34, Pa. 

MYLAR CAPACITORS, Gold 
Standard. Critical capacitance 
tolerance factor of ±10%. Tem- 
perature range -30° to 85 °C. 

High resistance to moisture. For 
TV -radio replacements. -Pyra- 
mid Electric Co., 1445 Hudson 
Blvd., North Bergen, N. J. 

MYLAR TUBULAR CAPACI- 
TORS, type PM. Equal to or 
smaller than molded paper types 
of comparative ratings. For 
TV -radio replacements. Values 
from .001 to 1 pf at 100 -600 

volts. Temperature range -55' 
through 85`C at full -rated volt- 
age. Hard thermosetting plastic 
case. -- Cornell- Duhilier Electric 
Corp., So. Plainfield, N. J. 

TUBULAR CAPACITOR 
KITS. Each kit contains widely 
used type l'84C Mylar units 
packaged in 4- drawer metal cab- 
inet with divided plastic draw- 

ers. Kit AK -100 comprises 75 
units rated at 600 volts in 12 
most -popular values. AK -IOOHS 
has 76 capacitors rated at 600 
volts in 14 selected values. - 
Aerovox Corp., Distributor Div., 
New Bedford, Mass. 

UNIVERSAL - BASE ELEC- 
TROLYTIC. Print - Lok line. 
Base fits all sets using printed- 

wiring boards; also replacement 
for standard twist -base capaci- 
tors. Hermetically sealed in 
aluminum case.- Sprague Elec- 
tric Co., 125 Marshall St., No. 
Adams, Mass. 

FLYBACK TRANSFORMERS. 

No. HO -289 replaces RCA part 
Nos. 104326 and 972440 -3 in 60 
models in KCS113 series. HO- 
290 replaces RCA Nos. 204481 
and 973432 -1 in 18 models using 
KCS109 series chassis. Chicago 

MAKE SURE IT PITS: 
l 

OX.FQR1ß 
SPEAKERS 

Standard Transformer Corp., 
3501 W. Addison St., Chicago, 
Ill. 

MARKING DEVICE, Magic 
Marker. Useful in shop for prep- 
aration of schematics, marking 

of test equipment, color -coding 
conductors and leads, etc. Avail- 
able in 9 bright colors, 4 pastels. 
-Speedry Products, Box 97 -RE, 
Richmond Hill 18, N. Y. 

SOLDERING PENCIL, Sol- 
der -Ette. 25 watts. Easy -grip 

handle. Replaceable copper alloy 
tip. - Tube Wholesalers Co., 
Box 61, Baldwin, N. Y. 

SOLDERING GUN, model 
8200K. Dual heat. Trigger con- 
trol gives 90 watts on first po- 
sition, 125 watts on second. Pre - 
focused spotlight. New iron- 

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 & 

TV SPEAKERS 

OXFORD Speak- 
ers ore used by 
more original set 
manufacturers - 
fnd out whyl 

OUTDOOR SPEAKERS 

For rugged, 
steady perform- 
ance under any 
FonditioW, L FORD Weother 1: proof speakers i 
will meet the 
need. 

DUAL CONE HI -Fl 
SPEAKERS 
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Oxford's newest 
development to 
provide maxi - 

um perform 
once. For Hi-Fi 
and rear deck 
o pplicat ion s. 

Our new 

catalog is 

available ... 
write for yours 

NOW? 

OX FORt7 
PORTABLE RADIO 

SPEAKERS 

More Oxford 
speakers are used 
in portable sets 
thon ever be 
fore . . there 
must be reasons) 

OXFORD 

Con+ponen "s' 
Inc. 

Subsidiary 
of Oxford Electric Corp. 

556 West 
Chicago 6, 111 

Nekton 

Monroe... Hew v.9s CO, 

In Conodc: 
Mta. ode. Co, Ud leoen,a 

plated copper tip for greater 
heat transfer and longer life. 
Solder, brush and Weller Sol- 
dering Aid included. -Weller 
Electric Corp., Easton, Pa. 

TV SERVICE CRADLE, Uni- 
versal model A. Holds all popu- 
lar -size chassis from 9- to 25- 
inch. Permits full 360° rotation, 
locks set into any position. Ad- 
justable swivel lamp for maxi- 

mum visibility. Cheater cord 
with switch. Built -in PM speak- 
er with clipped leads. Mounted 
on 21/2 -inch rubber casters.- 
-Rogers Mfg. Co., 214 S. Main 
St., Lindsey, Ohio. 

CR TUBE REACTIVATOR, 
model V100. Tests and reacti- 
vates picture tubes. "Magic - 
eye" indicator shows tube's re- 

action to voltage, preventing 
overdose. Gives immediate check 
on functioning of grid and 
cathode with respect to bias 

GET YOUR COMMERCIAL TICKET 
EASIER WITH ... 

Kaufman's 

RADIO OPERATOR'S LICENSE 
O AND A MANUAL 

The BEST book for 
FCC License Preparation 
Covers elements t thru 9. 

The on11 book wich complete discussion 
of answers to every technical question in 
the FCC Study Guide. Makes it very easy 
to answer multiple choice questions. 

Used by leading schools and industry. 
Only $6.60 at jobben. bookstores 

or direct from RL -12 

JOHN F. RIDER PUBLISHER, INC. 
116 West 14th Street, New York 11, N. Y. 

HELP FIGHT TB 

BUY CHRISTMAS SEALS 

BOOK MANUSCRIPTS 
CONSIDERED 

GREENWICH BOOK PUBLISHERS, INC, 
Au. n. All: I\1 \IS I'' l'IP'1'll AVE. 

NEW 10I:K 17. N. 1. 

TAPE RECORDERS 
HI -FI COMPONENTS 

Tapes Accessories 
MERITAPE UNUSUAL 

Loss s.".0. high I VALUES 
tualit ,ce Ming Send for 

t;tp,, III bov+ or can.. Free Catalog 

DRESSNER, 69-02RE 174 SL, Flushing 65, N.C. 

RADIO -ELECTRONICS 



SENCORE Time -Saver of the MONTH! 
by Herb Bowden* 

TRC4 TRANSISTOR 

and RECTIFIER 

CHECKER 
The transistor is now ten years old and 

is fast becoming the most talked about 
and used component in the electronic in- 
dustry. Nearly everyone involved in elec- 
trunics is finding it necessary to associate 
himself with the transistor and to equip 
his shop or laboratory with a limited 
amount of transistor testing equipment. 
The first tester that enters one's mind is 
one that will accurately test the tran- 
sistor. 

Is a Transistor Tester Necessary? 

Probably the first question that you ask is 
whether or not a Transistor Tester is really 
necessary. 

Actually, the answer to this is that, a 
serviceman or engineer can get by without a 
transistor tester in much the same manner as 
one can get by without a tube tester. You can 
do without it, but is saves a world of time 
if you have it. 

Firstly, if you do not have a transistor 
tester, you must know the circuit that you are 
working on very thoroughly. Secondly, you 
must understand the characteristics of the 
transistors that are in this circuit. Thirdly, 
you must have the characteristic curves of 
each transistor that you are working on. 

The TRC4 Sencore transistor tester does 
all of these things for you. You only need to 
know the number of the transistor that you 
want tested. The $17.95 paid for this tester 
can be saved after using it only a few times 
by preventing this wasted time. 

Can an Ohmmeter or Voltmeter 
Be Used to Check a Transistor? 

Many articles and service notes have been 
written on how to check transistors with an 
ohmmeter and others on how to check circuit 
voltages to determine whether or not the 
transistor is operating properly. The only dif- 
ficulty in these procedures is that the pre- 
cautions are about as lengthy as the steps 
themselves. 

Also, the resulta must be interpreted prop- 
erly or the checks mean nothing. Transistors 
can easily be ruined by accidentally applying 
221_ volts to the transistor or by applying the 
voltage in reverse on ohmmeter checks. 

Both ohmmeter and voltmeter checks are 
difficult to make on small portable radios. It 
is much easier to test the transistors first to 
be sure that the circuit is faulty, and not the 

s other way around. 

How Should a Transistor Be 
Tested? 

The most scientific way to test a tea nsist st 
is under a complete dynamic check with sig 
nal applied. This is impractical in many re 
spects. To be absolutely accurate, the transis 
for must be checked over the range of fre 
quencies that it is to be operated at. These 
frequencies may vary greatly, thus making 
this test very time consuming. 

Also, this type tester would be very costly 
compared to the TRC4 shown above at only 
$17.95 dealer net. 
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FIG. 1. SF.VC(1RE TRC4 Transistor Rectifier 
Checker. t'.ed and recommended by leading 
distributors and dealers all over the world. 

In the early days of television, many TV 
engineers insisted that the same type check 
was necessary for all vacuum tubes used in 
TV receivers. Time has proved this theory to 
be obsolete as no service type tube tester was 
ever designed that would check tubes at their 
operating frequency. 

The TRC4 tester works in the same manner 
as a quality tube tester. It applies the proper 
operating currents (can be considered volt- 
age' to the transistor and measures the cur- 
rent gain. A second check for leakage re- 
sults in a complete check of the transistor. 
Opens or shorts in any segment of the transis- 
tor are clearly indicated during the leakage or 
gain checks. 

GAIN GREEE\AREA 

GREEN SAD 

AREA LEAKAGE ` AREA 
SERVICE INSTRUMENTS CORP 500,505 LINOis 

FIG. 2. Full six, TRC4 meter scale. 

Will the TRC4 
Test All Transistors? 

The '11104 t ansistor and rectifier checker 
is designed tu accurately test all types of 
transistors for opens, shorts, leakage and cur- 
rent gain. This includes the High Power tran- 
sistors as used in car radio output stages as 
well as the small transistors as used in hear- 
ing aids. The TRC4 is the only tester designed 
to test all transistors both large and small. 

How to Check Transistors 

1. Preset the SELECTOR switch and GAIN 
SET controls according to the charts in 
the rear. See Fig. 1 

2. Preset the RANGE switch to the position 
as indicated in the chart. 

3. Plug the transistor into the socket or, if 
necessary, connect the test leads as shown 
in the base diagram at the lower right 
of the panel. 

4. Read leakage on the scale indicated in 
the chart. An average transistor should 
read in the green area of the scale in- 
dicated. See Fig. 2 

5. Depress the Gain button. An average 
transistor should indicate in the green 
area of the GAIN scale. 

6. A shorted transistor will be indicated by 
maximum leakage reading. An open tran- 
sistor will be indicated by zero gain. 
Unfavorable readings for both leakage 
and gain should be indicated before re- 
jecting a transistor. 

How to Check Rectifiers 
and Crystal Diodes 

1. Set the SELECTOR Switch to RECT 
DIODE position and the RANGE switch 
to the ALL OTHER TESTS position. 

2. Connect the red lead to the positive end 
of the rectifier or diode and the black 
lead to the negative end. 

3. A rectifier or diode with good forward 
current will indicate to the right of the 
arrow on the lowest scale on the meter. 
See Fig. 2 

4. Depress the GAIN button. A good recti- 
fier or diode will read to the left of the 
left arrow. A shorted rectifier or diode 
will read about mid scale. An open rec- 
tifier or diode will not read on either 
test. 
The new dual silicon diodes should be 
checked with both sections in parallel. If 
either section is bad. the checker will 
detect it. 

Why the TRC4 Uses a Set -Up 
Chart 

The TRC4 uses a set -up chart in the same 
manner as a tube tester uses a set -up chart for 
different tubes. Transistors with higher cur- 
rent gain are biased with less base current 
so as to provide the same average collector 
current for every transistor. In this way. a 
single Gain scale can be used to indicate low, 
medium, or high gain. 

The TRC4 is the only commercially avail- 
able transistor tester using a set -up chart 
and therefore. the only tester designed to test 
all transistors accurately. 

How to Get New Charts 

New charts are printed periodically. Sen- 
core will mail charts directly to the user talon 
request. A more satisfactory system of dis- 
tribution is available through a registration 
service. If you send one dollar to Sencore. 
Addison, Illinois. you will receive the next 
six mailings of the latest transistor set up 
charts. This means that you will get them 
before your distributor. 

Where to Buy a TRC4 Checker 

The TRC4 Checker is available from eke 
tronic parts distributors throughout America 
Canada and other parts of the world. Three 
out of four Industrial and Service type dis- 
tributors in America have it in stock. 

Over 100 are sold every working day. You 
can recognize them by the blue and yellow 
cartons and by the colorful Sencore time 
saver displays. Price is $17.95 Dealer Net. 
'PRESIDENT SENCORE 
121 Official Rd. Addison, Illinois 
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WORTHY 

OF YOUR CHOICE*. 
remarkable, new 

Pa et 
STEREOPHONIC 
COMPONENTS 

_.7 

\ 
! e s 

FA-680 
deluxe FM & AM stereo 

TUNER 
gold grid cascode RF 1 µ -v FM sensi- 

tivity independent FM and AM tuning 
separate professional -type tuning me- 

ters: null- center type for FM- maximum 
swing type for AM FM -AM stereo re- 
ception FM -FM multiplex terminals. 

complete in vinyl black $ 19950 and gold enclosure. 

e,ÿ '. "IP 
: 

SM -245 
deluxe stereo 

PREAMP- AMPLIFIER 
stereo tuner inputs inputs for stereo 

records, tape heads, recorders and micro- 
phones tape recorder outputs tone 
and balance controls total power: 40 
watts for music wave forms (80 watts for 
transient peaks) less than 1% distortion 
at full rated output. 
complete in vinyl black '189" and gold enclosure. 

One of several superb combinations 
around which to plan your personal 

stereo system -using Pilot stereo components. 
For information, mail this coupon today! 

Prices slightly higher in West. 

îWot RADIO CORPORATION 
37 -12 36th St., Long Island City 1, 
New York 

Please send full details for FA -680, SM -245 
and other Pilot Stereo Components. 

Name 

Addresq 

City lone -State 
Electronics manufacturer for over 39 years 
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ON THE MARKET Continued 

cutoff. Selector switch for func- 
tion.- Vis -U -All Products Co., 
303 Fuller Ave. N. E., Grand 
Rapids, Mich. 

CURRENT CHECKER, model 
HC -6. For fast on- the -spot 

checking of horizontal output 
circuits without disconnecting 
cathode. Indicates whether 
cathode current is within man- 
ufacturers' recommended lim- 
its. -Seco Mfg. Co., 5015 Penn 
Ave. S., Minneapolis, Minn. 

UNIMETER. Variety of panel 
meters may be assembled in a 

O u 
coerorpr 

n 

11iC 
esti.ill 

LLn1 
101[110 

few seconds by combining dial 
component section with sepa- 
rate basic movement section. 
Makes possible more flexible in- 
ventory through stocking of 
minimum number of basic meter 
movements and larger quantity 
of dial components. Self - 
shielded bar -ring movements, ac 
and do linear scales, dustproof. 

Also available in 3 standard 
kits. -Triplett Electrical In- 
strument Co., Bluffton, Ohio. 

TUBE TESTER, Electronamic 
model 10 -40. Tests amplifier 
tubes over complete dynamic 
path of operation. Functional 
testing of voltage regulator 
tubes, beam- current test of pic- 
ture tubes. Ultra -sensitive gas 
test. Tests all modern types, in- 
cluding suhminiatures, by nias- 

ter -element lever- operated se- 
lector system. 3- window geared 
roll chart. -Precision Appara- 
tus Co., 70 -31 84 St., Glendale, 
N. Y. 

VOLTAGE STABILIZER, T- 
31900. Automatically maintains 
118 -volt output ±2Ç, within 1/30 
second with input variations of 

from 95 to 130 volts. Designed 
for TV and hi -fi sets. Output 
capacity 200 va. -Acme Electric 
Corp., Cuba, N.Y. h Nu 

All 
nan "uiacturers 

these paces are 

When Converting Your Phono 
to S'tereo... Use 

MODEL 
PAC -AMP- 1 

See and hear it at 

your local distributor 
or Write for 
nearest source. 

The ERIE 
AUDIO -AMPLIFIER KIT 

featuring 
"PAC" and an ERIE 

Printed Wiring Board 

With these Plug -in Components: 
ERIE "PAC" (Pre- Assembled Components) 

ERIE PRINTED BOARD TUBE SOCKETS 

OUTPUT TRANSFORMER 

FILTER CAPACITOR 

VOLUME CONTROL and SWITCH 

CAPACITORS 

TONE CONTROL 

TUBES 

SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER 

Frequency Response: 30 cycles to 12,000 cycles +0, -3.5 db. 
Sensitivity: 0.56 volt RIAS (input at 1 KC) for 2 watt output. 
Power Output: 2 watts Input Impedance: 2 megohms. 

Output Impedance: 4 ohms AC Power Consumption: 17 watts. 

Overall Dimensions: 61/4" L sc 43',6" W u31/e " H Shipping Weights 2 lbs. 

RADIO -ELECTRONICS 



CLOSED -CIRCUIT 
TV SYSTEM 

Patent No. 2,849,530 
John II. Fleet. Tats, Tex. 

Here is a novel application for closed- circuit 
TV: to study the interior of an oil or water 
well. A camera unit is lowered into the casing. 
while a strong light illuminates the area. The 
video signals are transmitted through a cable to 

VIDEO a POWER CABLE 

MI 

M2 

GEARS 

AMPLIFIEF 

GEARS 

CAMERA 

SWELL CASING 

MERCURY 
LAMP 

WINDOW 

a distant monitor. The same cable also supplies 
power to the unit. 

The diagram shows a typical camera unit. 
A mercury lamp is left exposed to the fluids 
in the well for cooling purposes. Reflected 
light is received through a transparent window, 
a prism and lens arrangement, and appears at 
the camera lens. 

Motors M1 and M2, respectively, control the 
area being observed and the camera focus. 

MONAURAL- BINAURAL SOUND 
BY RADIO 

Patent No. 2,819,342 
Floyd K. Berks.,. Summit, V. J. (ilia /geed to 

Bell Telephone Labs, Inc.) 
Binaural sound requires two channels from mi- 

crophone to speaker. One such system uses FM 
and AM radio transmissions. One microphone 
(Ml) is placed on one side of an auditorium, 

a second 1 M2) is on the other side. The stereo 
listener (A) receives a fully balanced pro- 
gram. his AM speaker providing sound from 
M1 and his FM speaker reproducing from M2. 

A monaural listener who hears a single re- 
ceiver (AM or FM) cannot enjoy a balanced 
program since his sound originates either at M1 
or M2 and some instruments appear much 
weaker than others. For his benefit delay net- 
works are added as shown, and advantage 
taken of the "Haas effect:" when two identical 
sounds are heard in quick succession, the ear- 
lier one determines its apparent direction. 

The delay networks do not affect the stereo 
listener. For example. although both his speak- 
ers reproduce sounds from M1, his AM de- 
livers it a bit earlier so this is correctly judged 
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HANDLE THE TOUGH 

SERVICE JODS:, 
AS SLICK AS YOU DO 
THE EASY ONES .. . 

VISI QAplpond rit E ON 

CIRcvITR1' 
and 0 °SAT 

N 
IO 

This famous 
Ghirardi Service Library 

shows you how to 

HANDLE ANY JOB 
EASIER, BETTER 
and lots faster. 

r 
n , 

COMBINATION OFFER 

SAVE $1.25 
Almost 1500 pages of modern service 

training for only $13.00 
3 MONTHS TO PAY 

I hr-r tuo giant Inns -to -do -it Ghirardi manual. make it easy e r you to 6, an expert on 
all types of Radio -TV receiver service . al only a fraction of the price you aright cxpt'ct 
to pay. From tough realignment jobs to tracking down 'intrrmittents' . . from analyzing 
response curves to ".static" and "dynamic" test procedure;. these books explain every step 

( !early as A-11-C. They point out time -saving short cuts and help you work better, more 
profitably! Use coupon. Practice from them 10 days AT OUR RISK! 

1 
COMPLETE Professional TRAINING IN 
MODERN SERVICE METHODS 

Radio and Television TROCBI.ESH(X)TING 
ANI) REPAIR gets right down to earth in guid- 
ing you through each service procedure . . from 
locating troubles quickly to fixing them fast and 
right. 

For beginners, this famous 822-page tarok is an 
absolutely complete training course in prnfessiunal 
methods. For experienced servicemen. it is the 
ideal way to develop better troubleshooting meth- 
ods and shortcuts. to find quick answers to puzzling 
problems and to handle tough jobs faster. 

Block diagrams. oscilloscope patterns, response 
curves and other features speed your work 
make each step doubly clear. Handy troubleshoot- 

ing charts cover practically every type of job from 
troubleshooting television to AM and FM realign- 
ment. IF and Detector sections. car radios and 
many more. 

Here are a few of the subjects covered in Radio 
and TV Troubleshooting and Repair: Component 
Troubles: Basic Troubleshooting Methods: Short- 
cuts. Tips and Ideas: Complete Guide to TV Serv- 
ice: Realignment Made Easy: FM. Communica- 
tions Receivers. Record Players. etc.; Auto Radios; 
Loudspeakers: Tuner and Switching Mechanisms; 
and dozens more. 417 clear illustrations. l'ricr only 
S7.50 separately. See MONEY-SAVING OFFER 
in coupon. 

2 learn all about circuits ... AND WATCH 
SERVICE HEADACHES DISAPPEAR! 

You can repair any radio or TV set . even 
special electronic equipment far better and faster 
when you know all about its circuits! That's 
where this 669 -page Radio & TV CIRCUITRY 
AND OPERATION is worth its weight in gold. 

You locate troubles in far less time . because 
circuitry "know-how" teaches you exactly what to 
look for and where. You make repairs better and 
faster . because you eliminate useless testing 
and gut sswdrk. 

Radio fi TV CIRCUITRY AND OPERATION 
deals fully with practically every circuit and cir- 
cuit variation used in modern receivers. It teaches 
you their peculiarities and likely trouble spots. 

Over 110 pages explain Television . from scan- 
ning to signal to every circuit detail of each of 
the receiver sections. 

Includes: AM . FM ... R -F Amplifiers and 
TRF . AM Superhets . AM Detector and 
AV(' Systems . .A-F Amplifiers . . . Speakers 

Power Supplies . Television . Antenna 
Systems . . . Pickups and Record Players 
Changers . Mechanical Construction of Receiv- 
ers ... and lots more. 

Throughout, this great book equips you with the 
kind of above -average service training that really 
pays off! Price only $6.75 . .. or see MONEY- 
SAVING OFFER in coupon. 

r....-PRACTICE 10 DAYS FREE!--" 
Dept. RE -128, RINEHART AND COMPANY, 232 Madison Ave., NEW YORK 16, N. Y. 
send bo,k% rh..k,,1 for I .o.DA" t'ttKE Es %MIN . .I:155, 1 will either remit price Indicated I 
tl,lu. ,,.. ;., .,,,%undid and ,n.,. 1'u u ,t, u 4:. t'UT, :: irnd ro.A JA order and err pay ready: 

rr ,nntly refunded., I 
I 

cO) - - - ................ ..... _ 

MONEY- SAVING 
L. COMBINATION 
Both books only SI3.00 
you save $1.25. Payable at 
rate of S4 (plus postage) 
after IO days and S3 a 
month thereafter until SI3.00 
has been paid. 

Radio & TV Troubleshooting and Repair 1$7.50) 
Radio a, TV Circuitry and Operation iE6.751 

Name 

Address 

City, Zone, State 

OUTSIDE tr..v.A. -yy,po for TRW.'R/.c.4ROOTfx,: AND REPAIR: 07.15 for CIRCUITRY 
W A.VD OPERATIOV: t1;, for 5.0. e'r.A u,tu order rar. MIM, ref.n4d if per return Woke in 10 drys. 

1 

I 

I 

I 
I 
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OSCILLOSCOPE KIT 

A o] 
Model S -55 $8750 
5" Wide -Band Oscilloscope VV 

Model S -55 is an outstanding addition 
to the only line of kits engineered and produced under the auspices of a 

major test equipment manufacturer. PACO kits are backed by over 26 
years of PRECISION experience in the development of a world-renowned 
line of quality electronic instruments. This new, high -sensitivity, extra - 

wide band, DC oscilloscope has been especially engineered for ultra-low- 
frequency analysis as well as for high -frequency color TV applications. 

PACO KITS ARE DISPLAYED AND 
SOLD BY YOUR FAVORITE LOCAL 
ELECTRONIC PARTS DISTRIBUTOR. 
YOU CAN ALSO BUY THEM 
FACTORY -WIRED, TESTED AND 
CALIBRATED. 

Model B -10 
Battery Eliminator 

Kit, het Price: $41.95 

Model C -20 
Resistance-Capacity. 

Ratio Bridge 
Kit, Net Price: $20.95 

Model G.30 
RF Signal Generator 

Kit, Net Price: $28.50 

Model M -40 
High -Sensitivity 

V -O -M 
Kit, Net Price: $31.50 

SPECIFICATIONS 

VERTICAL CHANNEL -3 stage push -pull 
SENSITIVITY: DC -70 my /in. 

AC -25 my RMS /in. 
FREQ. RESPONSE: 

DC- Within 3 db to 4.5 Me. 
Within 5 db at 5 Mc. 

AC- Within 3 db from 1 cps to 4.5 Me. 
Within 5 db at 5 Mc. 

RISE TIME Better than .08 microseconds 
INPUT IMPEDANCE: 1.5 megohms shunted by 33 mmfd 
VERTICAL -INPUT STEP ATTENUATOR 
VERTICAL POLARITY REVERSAL SWITCH 

HORIZONTAL CHANNEL -push -pull output 
SENSITIVITY: 0.6 v RMS /in. 
FREQ. RESPONSE: Within 3 db from 1 cps to 400 Kc 

INPUT IMPEDANCE: 5 megohms shunted by 23 mmfd 
CATHODE -FOLLOWER HORIZONTAL INPUT CIRCUIT 

LINEAR TIME BASE: 10 cps to 100 Kc, TV -V and TV -H, plus 
provisions for external capacitor sweep to 1 cps. Auto- 
matic "positive" and "negative" synchronization. 

BUILT -IN VOLTAGE CALIBRATOR 

ILLUMINATED SCREEN GRATICULE AND 
CAMERA -MOUNT BEZEL 

MODEL S -55: Complete with all tubes including CRT, PACO- 
detailed assembly -operating manual. In 
louvred steel cabinet with two -color, easy - 
reading panel. Size: 133/4" x 83/4" x 171/4 ". 

Kit Net Price: $87.50 
MODEL AS -1: OSCILLOSCOPE PROBE SET 

Factory Wired Net Price: $14.95 

Model S -SO 
S" Cathode Ray 

Oscilloscope 
Kit, Not Price: $49.50 

Model T -60 
Tube Che ker 

Kit, Net Price $36.75 

Model T -65 
Transistor and 

Crystal Diode Tester 
Kit, Net Price: $39.95 

Model V -70 
Vacuum Tube Voltmeter 
Kit, Net Price: $31.50 

Model Z -80 
RF -AF Signal Tracer 

Kit, Net Price: $29.50 
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as the sound source. On the other hand, 
monaural listener B or C now hears a balanced 
program, that is, sounds that originate from 
both microphones. The slight time delay is 
negligible. 

Optimum time delay is in the range of 5 -30 
milliseconds. 

VISIBLE MAGNETIC FIELD 
Patent No. 2,848,748 

Lloyd R. Crump, Silrer Spring .Sid. 

This invention can help in designing coils 
and magnets. It discloses how to use fine iron 
particles immersed in liquid plastic so that a 
magnetic field becomes visible. Furthermore, the 
magnetic pattern becomes permanent when the 
plastic is solidified (by adding a catalyst to it). 
Then the plastic may he cut in various planes 
for analysis. 

The diagram shows a typical application. The 
iron particles align themselves in response to the 
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field generated by magnets N and S. Here, a 
ferrite core has been placed within a brass tube, 
within the plastic. Note the dense field set up 
by the core. 

The invention is also useful for toys and 
novelties. For example. colored iron filings can 
be made to form a desired shape or pattern 
within the solid plastic. 

The inventor suggests the use of a plastic 
called Selectron No. 5003 (Pittsburgh Plate 
(:lass Co.) and about I ', by weight of iron par- 
ticles. He also specifies the catalyst suitable for 
hardening the plastic and a method for process- 
ing. END 

"'l'bis gadget aut atieally eats off all 
programs between eonunercials!" 

RADIO -ELECTRONICS 
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Charles M. Odorizzi (left), execu- 

tive vice president sales and services for 
RCA, was appointed group executive 
vice president, consumer products and 
services. He retains overall super- 
vision of the RCA Service Co., RCA 
Institutes, RCA Victor Distributing 
Corp., and RCA Victor Co., Ltd. of 

Canada. W. Walter Watts, group execu- 
tive vice president, will head the RCA 
International Division, formerly under 
Odorizzi. He continues to head the Elec- 
tronic Tube Div. and Semiconductor and 
Materials Div. 

P. J. Casella is now executive vice 
president, consumer products, and will 

continue as president of RCA Victor Co. 
Ltd., Canada, and in his other executive 
capacities. Robert A. Seidel, executive 
vice president, is now assistant to the 
president and Martin F. Bennett, 
former vice president -merchandising 
becomes vice president -distributing. 

G. Barron Mal- 
lory was elected 
administrative vice 
president of P. R. 
Alallory & Co., 
Indianapolis, Ind. 
He had been a di- 
rector of the com- 
pany and was a partner in the law firm 
of Brown, Wood, Fuller, Caldwell & 
Ivey, Mallory's general counsel. 

John T. Thompson, manager of Ray- 
theon Manufacturing Co.'s new Distrib- 
utor Products Div., Waltham, Mass., ap- 
pointed a new distributor product man- 
agement team. In the photo, Thompson 
is shown reviewing sales plans with the 

,.;-Ait! 

. v+uuui 

new group (seated left to right), Fred 
H. Keswick- dealer products manager, 
John A. Hickey -industrial products 
manager, E. A. Anderson- general 
sales nlanagel., Harold Hennig -mar- 

HI -FI and STEREO ADAPTERS 
PHONO JACK TO 
PHONE PLUG 
ADAPTEH -r 
of rtWl. Ct t 

it t 

and I" 

Model List S .95 Pn PJ. 
"Grip -A -Lip" PIN PLUG- 
.% phono pin plug tt Lh a -tut. 
finger - grip lip. I1rvt to 
remove. Simple to -.LI,. 
Model l'l'l' -l. LISt S 

(4 to a pkg.) 
.69 

FEED -THROUGH PHONO 
PIN- PLUGS -With (irlp- 
\ - Lip rature. Mitt, eith 
RCA Phono Pin Jaels. 
a(talel I-T1'l'. List S .39 

FEED -THROUGH PHONO 
TIP-JACKS- Mate.. Leith 

a Ill'.\ Phono Pin Plug at 
each end. l'o.itiu uni-1 
connect ¡MIS. List S .95 Model FTI'J. 
PHONE JACK TO 
PHONO PIN PLUG 
ADAPTER - Oa,. 
.taulard ti' l'. 
Plug to Itl'.\ phut, 
plug. 
Model )'l'l'.l List S1.25 

Write for 
LATEST CATALOG 

AT ALL 
LEADING JOBBERS 

134 NASSAU ROAD, ROOSEVELT, N.Y. 
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ANOTHER GREAT 

TA /0' 
TV ANTENNA FEATURE 

dyna -coil 
phasing 

Increased performance from 
uniform transmission of signal 
strength of each active dipole 
in a multi- dipole system -AND 
MAKES POSSIBLE COMPLETE 
FACTORY ASSEMBLY. 

Just one of the features that makes Trio the 
most advanced TV Antennas in the world. 
Choose from Trio's complete Zephyr and 
Color Series Antennas. 

A" i"' y artyPeAy 

ORIOOSVIILS, ILLINOIS 

Now YOU can get 
TUNERS 

repaired, or replaced, 

in a hurry! 
Send them to TARZIAN! 

Sarkes Tarzian, Inc., an- 
nounces a new tuner repair serv- 
ice and factory replacement pro- 
gram for Tarzian- manufactured 
tuners. Distributors, dealers and 
servicemen will welcome this di- 
rect factory service program which 
is designed to take delay and con- 
fusion out of the tuner repair busi- 
ness. 

We're set up to offer a 48 hour 
service from the date of receipt to 
shipment to you. 

Cost is reasonable, too. Only 
$7.50 per unit ($15 for UV com- 
binations) and that includes ALL 
replacement parts! Both repaired 
-or exchange units if available 
from stock -carry a 90 day war- 
ranty against defective workman- 
ship and part failure. 

Replacements will be offered at 
these current prices* on units not 
repairable: 

VHF 12 position tuner... $17.50 
VHF 13 or 16 position 

tuner 19.50 

VHF/ UHF combination 25.00 

UHF only 15.50 
*Subject to change 

When inquiring about tuner service, 
always refer to tuner by part number. 
When inquiring about direct replace- 
ments for tuners other than Sarkes 
Tarzian- manufactured, please indi- 
cate tube complement, shaft length, 
filament voltage, series or shunt 
heater. Use this address for quickest 
service: 

SARKES TARZIAN, Inc. 
Att: Service Mgr., Tuner Division 

East Hillside Drive 
Bloomington, Indiana 

TARZIAN Electronic Product and Services 

include TELEVISION TUNERS . . . SELE- 

NIUM AND SILICON RECTIFIERS . . . 

BROADCAST EQUIPMENT ... AIR TRIM- 

MERS . . . TV STATIONS WTTV and 

WPTA, and RADIO STATION WTTS. 
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VHF 
Or 

UHF 
TV TUNERS REBUILT 

ALL MAKES & MODELS 
THOUSANDS OF TUNERS IN STOCK 

EXCHANGED OR OVERHAULED 

9 
S Q Price includes WORN parts /a only. Replacement tubes and 

NET 
smashed or missing parts are 
charged extra. 

COMBINATION UHF /VHF UNITS $19.90 
90 DAYS WARRANTY 

ALIGNED TO ORIGINAL STANDARDS USING THE FINEST EQUIPMENT. ALL WORK PERFORMED 
BY TUNER EXPERTS WITH YEARS OF EXPERIENCE IN THE TUNER FIELD. 

FAST SERVICE EXCHANGE OR OVERHAULED TUNER SHIPPED 
WITHIN 48 HOURS, IN MOST CASES. 

Forward Tuner with All Smashed Parts: Quote Make and Model ° 

ea4tie Teleuision Ta`leh seucice 
1723 W. LUNT AVE.. 

CHICAGO 26. ILL. USA 152 MAIN ST.. 
TORONTO 13, ONT. CANADA 

Suppliers of rebuilt TV Tuners to leading manufacturers, technicians & service dealers, coast to coast. 
Original and Only Complete TV Tuner Service covering the North American Continent. 

CONVERSIONS 
POLICE BC -603 FIRE 

Precision instructions & diagrams for fast. simple 
conversion of BC603 rec. to cover 30.50. 50.60 & 
150 mc. bands. With A.C. power supply. Also. im- 
proved wiring diagram & conversion of BC -604 trans. 
to 30.50 mes. 54.95 per package. 

DIAL -FLITE ELECTRONICS 
325 MITCHELL AVE. SALISBURY, N.C. 

CROWHURST 
writes again!!! 
And when Crowhurst writes -the whole audio world 
reads! What a combination -Crowhurst, Gernsback- 
and that too -long- neglected subject -AUDIO MEAS- 

UREMENTS! The sage of the world of sound tells 
you about the test equipment you need for efficient 
audio measurements. He explains measurement 
techniques for amplifiers, transformers, pickups 
and arms, turntables and changers, tape re- 

corders, and microphones. This first- of -its- 
kind book boils down the author's years of 
experience, research and original work into a 

practical reference for the audio technician 
and engineer who want full information 
on how to measure to improve equipment. 

Other Hi -Fi Books 

Paper cover editions 
71 -H. A. Hartley's Audio Design 

Handbook 52.90 
66 -Basic Audio Course 2.75 
64- Understanding Hi -Fi Circuits 2.75 
58- Maintaining Hi -Fi Equipment 2.90 
56- High -Fidelity Circuit Design 

(hard cover) 5.95 
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DIV MAIL ORDER HI -FI ?!® 
1..0 not roe., fmI ha.,. all vile III FI In. one 
reliable source and he assured of perteet delivery. 
1 'a rßotl milk' deliver' from NY steak on most 
Iii -Fi. IGrm,l,r, and tape within 24 hour.. SEND 
US A LIST OF YOUR HI -Fl REQUIREMENTS 
FOR OUR WHOLESALE QUOTATION and one 
FREE th I. alp 

CARSTON STUDIOS ÑwYork28.N.Y. 

Norman H. Crowhurst - 
engineer, writer, hi -fi authority, 
Author of Gernsback Library book 
No. 73 - 

Audio Measurements 
224 pages. Paper cover ed. $2.90 
Hard cover ed. $5.00 

Buy it today 
at your distributor's -or use 
this coupon. 

Gernsback Library, Inc. 
154 West 14th Street, New York 11, N. Y. 128 

M0 remittance of S Is enclosed. Please send me the 
books checked postpaid. 

No. 73 -Audio Measurements 
rl Paper cover ed. 52.90 Hard cover ed. 55 n 7 0 6 0 6 0 5 0 5 
Nome _..._...___..» 

please print 
Street «.. »._.._... -_ - .._. 

City Zone State.... ........... _ ..... -= 

BUSINESS A. :Ú PEOPLE (Continued) 

keting research manager, John Man- 
chester- controller, William Grey - 
merchandising manager, and E. I. 
Montague -director of personnel devel- 
opment and trade relations. 

Dan W. Burns (left) and Robert T. 
Campion were elected vice presidents of 
the Siegler Corp., Los Angeles, parent 
company of Bogen and Presto Record- 

ing. Campion continues as secretary of 
the corporation and Burns as president 
of the Hufford Corp., another Siegler 
subsidiary. 

George Tallent, 
supervisor of qual- 
ity control -semi- 
conductors for 
CBS -Hytron, Dan- 
vers, Mass., was 
promoted to man- 
ager of quality 
control -semiconductors. 

Donald H. Han- 
ger, distributor 
sales specialist 
with General Elec- 
tric tubes and 
other components 
was advanced to 
Cincinnati District 
sales manager for the 
Dept. 

Charles L. Mc- 
Cabe advances to 
the post of manu- 
facturers' sales 
manager for Shure 
Bros., Evanston, 
Ill. He was most 
recently staff as- 
sistant to vice president- sales. 

John W. (Jack) Merritt (left below), 
distributor sales manager of Howard 
W. Sams & Co., will assume responsi- 

t1 
.f 

Receiving Tube 

bility for developing a market -plan- 
ning function including advertising, 
sales promotion, market research 
and merchandising. Joe H. Morin, 

manager, as- general sales 
sumes additional 
responsibilities for 
distributor sales, 
and John J. Lie - 
land (right) be- 
comes manager of 
the Publication Di- 
vision. 

Raytheon Manufacturing Co., Dis- 
tributor Products Div., Waltham, Mass., 
designed a new self -service tube mer- 

RADIO- ELECTRONICS 



BUSINESS AND PEOPLE (Continued) 

lke, n KU raw\ 

chandiser with a built -in tube -testing 
device as part of the company's new 
sales program, which breaks with many 
traditional industry distributor sales 
practices. 

David Petrig 
was promoted to 
chief engineer of 
the Manufacturing 
Div. of ORRadio 
Industries, Ope- 
lika, Ala. He had id 
been in the engi- 
naaring section of the division. 

Receiving - 
Tube Sales 251,657,000 297,281,000 

Transistor 
Sales 25,310,834 14,611,300 

Source -EIA 
Heath Co., Benton Harbor, Mich., re- 

ceived an award from the Direct -Mail 
Advertising Association for its out- 
standing direct -mail campaign. C. M. 

Unit production and sales 
First u(otbs 

1958 
'I'1' Set Pro- 

duct ion 
Radio Set 

Product ion 
TV Retail 

Sales 
Radio Retail 

Sales 
TV Picture - 

Tube Sales 

1957 

2,950,455 3,756,533 

6,611,686 8,765,606 

2,862,452 3,756,834 

4,111,080 4,947,006 

4,952,862 6,236,890 

Edwards (left), Heath advertising and 
sales promotion director accepts the 
award from Colin Campbell, executive 
vice president of Campbell -Ewald Co. 

Weller Electric Co., Easton, Pa., will 
have the World Champion New York 
Yankees' center fielder, Mickey Mantle, 
playing a part in its fall and Christmas 
"Weller is the Seller" promotion cam- 
paign. Mantle endorsed the entire 
Weller line. 

ORRadio Industries, Opelika, Ala., is 
offering dealers of its Irish brand re- 
cording tape an animated "wire -wob- 
bler" three -color display card illustrat- 
ing the tape. END 

Featuring pare- coupled 
windings, a new patent- 
ed design principle. 
These transformers use 
advanced pulse tech- 
niques to insure supe- 
rior square wave per- 
formance and undistort- 
ed reproduc! ion of tran- 

sients. Dynaco transformers 
handle full rated power over 

the entire audio spectrum from 20 cps 
to 20 kc, without sharp rise in distortion at 
the ends of the band which characterizes 
most transformers. Conservatively rated and 
guaranteed to handle double nominal power 
from 3C cps to 15 kc without loss of perform- 
ance capabilities. 

Specifications: 
Response: Plus or minus 1 db 6 cps to 60 
ec. Power Curve: wain 1 db 20 cps t0 20 
ac. Square Wave Response: No ringing or 
®start on from 20 cps to 20 kc. Permissible 
Feedback: 30 db 

MODELS 
A -410 15 watts EL -84. 6V6. 6A05 14.95 
A -420 30 watts 5881. EL34, KT66 19.95 
A -430 60 watts KT -88. EL -34 29.95 
A -440 120 watts KT88. 6550 39.95 
A -450 120 watts pp par KT -88. EL -34 39.95 

(all with tapped primaries except A -430 which 
iras tertiary for screen or cathode feedback) 

Additional data on Dynakir and Dynaco 
components available on request in- 

cluding circuit data for moderniza- 
tion of Williamson -type amplifiers 

to 50 watts of output and other 
applications of Dynaro trant- 
ormers. 

DYNACO INC. 
Dept. RE, 617 N. 41st, Philadelphia 4, Pa. 

I's luort Division : 25 w arr. n 5t.. new York, N.Y. 
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ANOTHER GREAT 

TRI0. 
TV ANTENNA FIRST 

no -strip 
lead -in 

connector* 

Requires no stripping, no 
soldering, no wire holders 
-holds the complete in- 

sulated wire. 

Just one of the features that makes Trio the 
most advanced TV Antennas in the world. 
Only the Trio Zephyr and Color Series Anten- 
nas have the no -strip Connector. 

Patent Pending 

Kits for Christmas! 
GENIAC COMPUTER KIT 

Control Panel of GENIAC set up to do a problem 
Y"u can construct over 126 different circuits and 
different machines that compute. reason, solve 
puzzles and demonstrate a wide variety of basic 
computer circuits with the GENIAC® electric 
brain construction kit. 30,(100 schools, colleges, 
industrial firms and private individuals have 
bought GFNIACS since we first brought them 
on the market. 

We have recently added a circuit for compos- 
ing music, which gives us special pleasure be- 
cause it was designed by a 16 year old boy who 
learned about computers from his GENIAC. 
Dozens of other youngsters have created their 
own designs for computing circuits, used GENI- 
ACS in their school projects and established a 
solid foundation of information on computers 
with GFNIACS. 

Each kit comes complete with Beginners 
Manual. Study Guide. instructions for building 
all the machines and circuits (exclusive with 
our GENIAC I, parts tray and our complete 
question answering service. When you huy a 
GENIAC you are buying a first course in com- 
puter operation. 

Each kit comes with a one week money back 
guarantee if you are not satisfied. 

('vice of Kit complete with parts tray. rack, 
all components. manuals and texts 519 95 (post- 
paid in U.S., add 80e west of Mississippi i. 1$2.00 
outside United States.) 

MINIATURE ATOM 
SMASHER 

PRODUCES 75.000 
VOLTS 

ABSOLUTELY 
SAFE 

In no sense of the word a toy or a gadget. The 
COSMOTRON is a scientific instrument capable 
of producing 75,000 volts - -makes sparks up to 2" 
long -yet is absolutely safe because the current is 
infinitesimal. The science teacher -science lover 
--or hobbyist can perform experiments to astound 
students -- friends -family. Makes smoke disap- 
pear-defy gravity -turns propellers at a dis- 
tance- transforms atomic energy into light - 
makes artificial lightning -demonstrates ionic 
space ship drive -and many other experiments. 
Constructed of the finest materials. Will do ex- 
actly- -for instruction purposes --what generators 
that cost 3 to 10 times more will do. The perfect 
device to teach the secrets of atomic physics and 
electricity. Will hold an audience spellbound as 
it performs trick after amazing trick. Includes 
an experiment kit and illustrated experiment 
manual. Manual explains the "how" and "why." 
You will invent many new experiments of your 
own. A fine research tool that will give yen's 
of beneficial service to the institution or indi- 
vidual who owns one. In kit form or assembled. 

`TM Pcnd:nq 

Kit form $14.95 
Assembled $19.95 

1- - - -- MAIL THIS COUPON - - - - 
11'lea,e be .nn. . .nrlm t . i I I . - -, 
OLIVER GARFIELD CO., Inc.. Dept. RE -128 
108 E. 16th St., New York 3, N.Y. 

1 :EN1At'X Electric (:rain t''nt.n menin( Kit 
and Manual. _.. 

Add 44! for postage In U.S.: 
$1.00 abroad. 

1 COS5fOTIION Atom Smasher and Manual. 
$19.95 (Complete assembled) 
$14.95 (In kit fonu) 

Add 80e for postage and handling 
in C. S.; $1.00 abroad. J 
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UNTIL DEC. 30, THESE TWO BONUSES FREE WITH EVERY S8 ORDER! 

LEKTRON'S BIGGEST GIVEAWAY! 
World Famous! Our Annual Christmas 

DOUBLE -BONUS OFFER! 

1 
YOUR CHOICE 
OF ANY ITEM IN 
THIS AD ... FREE! 

411 SPECIAL ASSORTMENT 
$15 WORTH OF 

RADIO PARTS ... FREE! 

BOTH BONUSES FREE WITH EVERY $8 ORDER! 

58 of '58's Best 
4 TRANSISTOR OSC. 

COILS lt & 
si 

S ROLLS "MICRO" 
WIRE 

Cn, 51 
60 KNOES, RADIO R TV 

v I 

$17 
15 VOLUME 
CONTROLS 

mega 

lb.. 2 Si 
15 -PC. TWIST DRILL 

KIT liultbllt - b,'6au1.. 
SlReg. $ 1. 

MINI -METER 
1:1.1° diameter. 0.6 

Re 
amps. Ac. 1 Ib. Si g. R. 

20 PRINTED CIRCUITS 
Rullt-In R/C ein-ult.. 
Incl. Integrals. 1 $1 

lb. Reg. $7. 
"SUN' BATTERY 

1-, 
similar to ranted 132M. 
1" bong. Iteg. Si $2. iO. 

30 MOLDED 
CONDENSERS 

}lurct b,a :i :.,..R Intl 
2 R.' 

.11 S1 
15 ROTARY SWITCHES 

51 
40 DISC CONDENSERS 

12 POLY BOXES 
Clear plastic, hinged 
se/ snap Leeks. Sl Asstd. sires. WI. 1 lb. 

40 SUB -MINI 
CONDENSERS 

fro .. printed 
I' 111101 t. 1 k. 1 Ib. Si Reg. 

4 OUTPUT 
TRANSFORMERS 

,.I 

- Si 
8 TRANSISTOR 

SOCKETS 
n2.11uad.: $1 trilli Ir, l... Io... 

40 HI -Q CONDENSERS 

Re Si Reg. >' 
35 POWER RESISTORS 

%%w. 05 to i0,o0 
vitreous. 3 Ile.. 51 
Reg. $15. 

40 PRECISION 
RESISTORS lr ;. I..\ K 1\y'; Carbo. 

I0y L. WW. 1,rrl abut. 
tp 1 tin a Si RP, 

70 COILS, CHOKES 
in.',. 

III i; .,.lust 
Reg. - 1 , 51 
HEARING AID PHONE 

Ic,ru,C.t 
:6. 

R et g 
/n u11 Sl 

70 TERMINAL STRIPS 
Soldering A mod- 

to 20 tennlfals. Si 2 lb=. 
60 ONE -WATTERS .. 

. . Si 
2 MINIATURE 

SOLENOIDS 
battery ` 1 to actuate 

plunger. Reg. At). S1 
1 BO HALF -WATTERS 

Av tar. value : f.,,n 
slut 1 1. 5 Si 

R. v. .12 
15 INSTRUMENT 

KNOBS 

51 
0000-9999 COUNTER 

51 
75 MICA CONDENSERS 

10 ELECTROLYTICS 
I 

3 Ib.. Rey. $12. 51 
SYLVANIA TV MIRROR 
111.12' Itailli.... - 

5tan. 
Rec, F I 

S25 SURPRISE PACK! 
! Si 

$t POLY -PAKS 
FILAMENT 

TRANSFORMER 
El vi Si Ihf. It. 

40 TUBE SOCKETS 
a 

I.' 
Mel. 

m Si 
70 HI -Q RESISTORS 

carL.m IIU . 

11 

mlle. 
ts. CN1 

ohms to 10 tnegs. 2 Si 
125 CERAMIC 
CONDENSERS 

II.- t' I: 
II1 

.1I .; to L ,il .i1. : II.It.: r 
60-CONDENSER 

SPECIAL! 

S1 
75 -PC. RESISTOR 

SPECIAL! 

Si 
WORLD'S SMALLEST 

RADIO ..ICI Kit 
_J Ise n..ti. k. J.. k., II.,'i.-, 
tc. e' lnaru.Ilnnn- 51 1 Í1r. Reg. a:1. 7 
6 SILICON DIODES 

t ii,It, -ü i1. s1 
2 PNP TRANSISTORS 
l'up. make, Ene bun 

.Iced, prolreLS. S1 .e5 t -. lu.. 
2 MIKE 

TRANSFORMERS 

5 -IN -1 DRILL BIT 

70 TUBULAR 
CONDENSERS 

8 GERMANIUM 
DIODES 

300 -FT. 

s1 

51 

51 

51 
HOOKUP WIRE 

FREE! WRITE FOR GIANT 16 -PAGE 
Si 

POSTAGE STAMP MIKE 

Si 
3 VARI- LOOPSTICKS 

etc- i 
51 

60 PLUGS. 
RECEPTACLES 

Zr'"' :ru SS 
150 150 CARBON 

RESISTORS 
n n. to 

S1 
8 -PC. NUTDRIVER KIT 

51 
24 CAMEL HAIR 

BRUSHES 

Si 
2000 PCS. HARDWARE 

51 
0 -60 MINUTE TIMER 

51 
3 AC -DC CHOKES 

2... u Opt II 
w: 

1... 
` S1 Reg' <51, 

TEN 3- SECOND TIMER 
tnerhord, d I. 

Reg. .311 
TWO 115 VAC 

I 
MOTORS 

- 51 
40 PRINTED CIRCUIT 

PARTS 

13 TRANSISTOR IF'S 
li tned- tut, 

a sti Sl 
60 SUB -MINI 
RESISTORS 

1 211 

Reg 

BARGAIN FLYER! 
THOUSANDS OF ITEMS AT DISCOUNT PRICES! RADIO -HOUSEWARES -GIFTS 

HOW TO ORDER Check item. wanted. Retain entire 
ad w /check or M O. including s K- 

dobnt postage. returned. C.O.D. orders 25ee 
wn: rated. net 30 da.. Print name. address WITH 

POSTAL ZONE NO.. amount m y r closed- in maroon. 
Canada postage, MSc 1st Ib, money 

ea- add'I.n lb.) EX. 
PORT ORDERS INVITED. 

FOR MEN. WOMEN 

LEKTRON 
131 E,erelt Ave. 

CHELSEA SC MASS. 

BUY and USE CHRISTMAS SEALS 

TRANSISTOR 
TRANS FORMERETTES 

MU -METAL SHIELDED 

Miniature Transformers 
Thirteen types of input, inrentape. dr..., 
and output transformers for use in 90 
different impedance ,natchingc . 

Available M rectangular. cylindrical, or. 
loi and novel plugin cases Epo,y im 
pregnated form aa re<an Her - 

metically sealed units et MILT 27A 
Manufactured with most mode, materials accordance ith 

engineering techniques Rectangular size (3n 16' long, c17: 32" 
ride 1 7 32" high Weight less than ounce Used in oll miniaturised, 
transistorised equipment for industrial. commercial. and eeper.mentel 
applications 

Write to Dept RE lee cemptete lilt end direct factory price. 

Y. ACTUAL SIZE 

AMPLIFIER CORP. of AMERICA 398 Broadway. New York 13. N. Y. 
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ENGINEERING 
Prepare for t1í1- B. S. DEGREE IlmiUvl npportn- 
nitlei 

Aiv.! IN 27 MONTHS 
Kith roar B.S. 13E4 tIiF:l: IN \lu\TIIS ID Aero- 
bantieal, Chemical. (III. Eli., rival or ileehanteal l :ngi- 
ne,ling: in :In )11)NTIIS in \lathentatic: r'hcnli.trs. 
l'bc.ir.. hut .peeiallzrd eourse<. r omprehen.ira 
t'ainiul in eleetlnnies, teleri.ion. advanced radio them, 
and design. math, nnel.ar Vh\;ic; and else. egg. Enci 
nearing Sei1'nee preparatory mitt;..;. Low rate. r :reshot: 
In demand. Spacinu; canton;: 20 bides., 

1 

1041(14. grin, 
Mao ng field. liana part of your espn-a. In Fort Wayne. 
t: 1. app,yad. Enter nee., \Tar.h, .Lune, Sept. Catalog. 

INDIANA TECHNICAL COLLEGE 
1712 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 
O Electronics ID Chemical Aeronautical 

Civil ] Mechanical Electrical 
B.S. DEGREE IN 36 MO. In: Math, Chem. Physics 
Name 

Address 

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. 

TEST INSTRUMENTS for electronic, elec 
trical, air conditioning and heating 
equipment are listed with specifications 
and prices in 8 -page Bulletin ?060- - 
Simpson Electric Co., 5200 W. Kinzie 
St., Chicago 44. 111. 

PHOTOTUBES AND CR TUBES. plus such 
other photosensitive devices as photo 
conductive cells, camera tubes and stor- 
age tubes are listed and illustrated, 
with technical data and basing diagrams 
in large- format 32 -page Catalog CRPn- 
105.4. -RCA tube distributors or RCA 
Tube Div.. Harrison, N. J. 30c. 

TEST EQUIPMENT for TV, radio, elec- 
tronic and electrical work is the subject 
of complete 8 -page 2 -color Catalog 87 -T. 
-Triplett Electrical Instrument Co., 
Bluffton. Ohio. 

TV ANTENNAS and accessories com- 
prising Trio's 1959 line are displayed 
in an attractive 22 -page color catalog. - 
Trio Mfg. Co., Griggsville, Ill. 
CAPACITOR GUIDES. Replacement guide 
T l -It -; II is -12-liage hook listing more 
than 3,30(1 manufacturers' part num- 
bers, ratings and sizes for twist -prong 
replacement capacitors used in 97 
makes of TV sets. Separate 22 -page 
Sabstitntion Cross Index has 3,525 list- 
ings of electrolytics to replace other 
makes. - Cornell- Duhilier Electric 
Corp., South Plainfield, N. J. 

ELECTRONICS CATALOG, No. 180. This 
452 -page book lists over 32,000 items, 
including test equipment, kits, tubes, 
transistors, hi -fi components and sys- 
tems, industrial electronics, public - 
address equipment, TV and ham radio 
gear.-Allied Radio Corp., 100 N. 
Western Ave.. Chicago 80, Ill. 

STEREO COMPONENTS. Catalog C -959 
describes the Custom series and Catalog 
P -95x the Premiere series of tuners, 
amplifiers and preamps.- Grommes, 
Div. of Precision Electronics, 9101 King 
St.. Franklin Park. Ill. 
SPEAKER CATALOGS. 114 replacement 
speakers and rear -seat speaker kits are 
listed in Catalog .58. A complete line of 
high -fidelity speakers is described in 

RADIO -ELECTRONICS 



LITERATURE (Continued) 

Catalog 69 -8. -Quam- Nichols Co., Mar- 
quette Rd. & Prairie Ave., Chicago 37, 

RECEIVING TUBES in the "Service - 
Designed" line for TV sets are now 
made with many of the high -reliability 
manufacturing techniques originally de- 
veloped for military types. 24 -page 
booklet ETR- 1541 -2 explains these 
processes. -General Electric Receiving 
Tube Dept., Owensboro, Ky. 
TV ACCESSORIES and master TV distri- 
bution system equipment, uhf con- 
verters, boosters, etc. are included in a 
new dealer catalog and price list. - 

J Blonder -Tongue Laboratories Inc., 9 
Ailing St., Newark, N. J. 
STEREO CONVERSION CHART, for wall 
mounting, indicates which components 

1 to acid to any existing Bogen hi -fi sys- 
tem for conversion to stereo. Separate 
Catalog Sheet No. .507 describes new 
stereo adapter STAI. -David Bogen Co., 
Box 500, Paramus, N.J. 
LIGHTNING SAFETY in TV antenna 
installations is one of the points dis- 
cussed in Lightning Facts and Figures, 
published by the trade association of 
lightning -rod manufacturers. - Light- 
ning Protection Institute, 53 W. Jack- 
son Blvd., Chicago 4, Ill. 

SPEAKER SYSTEMS, crossover networks 
and cabinets are featured in a 6 -page 
condensed catalog. -R. T. Bozak Sales 
Co., Box 1166, Darien, Conn. 

INTERCHANGEABILITY CHART ETR- 
1,'.49, listing 122 replacements for 180 
popular TV and radio types, is handy 
pocket size. -General Electric Re- 
ceiving Tube Dept., Owensboro, Ky., or 
authorized tube distributors. 
FM STEREOCASTING and the Crosby 
compatible multiplexing system are 
explained in layman's terms in an 
illustrated booklet, Stereophonic Radio 
Reception. - Sherwood Electronic Lab- 
oratories Inc., 2802 W. Cullom Ave., 
Chicago 18, Ill. 
SOLDERING TOOLS and accessories, in- 
cluding electric soldering pots and sol- 
dering pencils, are listed in a compre- 
hensive catalog. -Vulcan Electric Co., 
88 Holten St., Danvers, Mass. 
STATION LOG, Jones North American 
AMFMRadioTV Station Listings. 
Lists call letters, frequency and power 
of more than 5,000 North American 
stations. Published quarterly. Back 
cover blank for imprinting, as promo- 
tion piece. -Vane A. Jones Co., 3749 N. 
Keystone Ave., Indianapolis 18, Ind. 
50c each; also bulk rates. 
DC POWER PACKAGES and components, 
Catalog 858. Illustrated are Tabtran 
chokes and transformers, filter capaci- 
tors, Tabpost 5 -way binding posts, full - 
wave bridge 1- and 3 -phase rectifiers 
including high -temperature Siltab units 
and Teksel selenium rectifier units. - 
Technical Apparatus Builders, 109 Lib- 
erty St., New York 6, N. Y. END 

Paie ,gis 
OFFICIAL 

ORDER BOOK 
for every TV -Radio 
service call 

Triplicate forms serve 
as order form, invoice 
and office record with 
spaces for complete 
information on every 
job. Separate listings 
for receiving tubes, 
pix tube, parts, serial 
numbers, labor and tax charges, signatures, 
etc. 75c a book, S6.50 for dust -proof box 
of 10. 

OFFICIAL ORDER BOOK 

. and for customer's prices on every replace- 
ment part. plus flat rate and hourly service 
charge data, regional and national, Dave Rice's 

OFFICIAL PRICING DIGEST 
listing over 63,000 items. $2.50 

In stock at your distributor, or write 

ELECTRONIC PUBLISHING CO. INC. 
180 North Wacker Drive Chicago 6, Illinois 

DECEMBER, 1958 

ANOTHER GREAT 

TRIO* 
TV ANTENNA FEATURE 

wing dipole and 
wing director 

Today's most powerful ombination. 
The Wing Dipole contains 3 active 
elements on the highs, forward Vee 
to the low band section, plus inte- 
grated director. The Wing Director 
obtains maximem results from the 
Wing Dipole. 

Just one of the features that makes Trio the 
most advanced TV Antennas ir, the world. 
Choose from Trio's complete Zephyr and 
Color Series Antennas. 

use this check list 
when selecting the 
record changer for 
your stereo /mono 
high fidelity system 

RUMBLE, WOW AND FLUTTER These mechani- 
cal problems, especially pertinent to stereo 
reproduction, require maximum attention 
to design and engineering for suppression. 
Check the new CS -77 

RECORD CARE Dropping record on moving 
turntable or disc during change cycle causes 
grinding of surfaces harmful to grooves. 
Check Turntable Pause feature of new 
CS -77. 

STYLUS PRESSURE Too little causes distor- 
tion; too much may damage grooves. Check 
this feature of the new GS -77: difference 
in stylus pressure between first and top rec- 
ord in stack does not exceed 0.9 gram. 

ARM RESONANCE Produces distortion and 
record damage. Caused by improper arm 
design and inadequate damping. Check new 
GS -77 for arm construction and observe 
acoustically isolated suspension. 

HUM Most often caused by ground loops 
developed between components. Check new 
GS -77 and note use of four leads to car- 
tridge, separate shields per pair. 

MUTING To maintain absolute silence dur- 
ing change cycle both channels must be 
muted. Check new GS -77 and note auto- 
matic double muting switch, plus R/C net - 
work for squelching power switch 'clicks.' 

STEREO /MONO OPERATION Stereo cartridge 
output signals are fed to separate amplifier 
channels. Record changer should provide 
facility for using both channels simultane- 
ously with mono records. Check new GS -77 
Stereo /Mono switch. 

These are just a few important criteria to 
guide you in selecting the best record 
changer for your stereo and monaural hi -fi 
system. Some of these features may be found 
in changers now on the market, but only 
one changer incorporates them all the mod- 
ern Glaser- Steers GS -77. Only $59.50 less 
cartridge. 

Dept. RE-I2 
GLASER- STEERS CORPORATION 

155 Oraton Street, Newark, New Jersey 
In Canada: Alex L. Clark, Ltd., Toronto, Ont. 

Export: M. Simons & Sons, Inc., N. Y. C. 

GLASER - STEERS /GS -77 

SUPERB FOR STEREO ... 
better than ever for monophonic records 
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... Superbly made and designed for Radio, T.V. 

and Electronic Technicians. See your Distributor 
.. , only one quality ... the finest - whether 

you choose individual items or the handy kits .. . 

Use the Tools the Professionals use! 

X C E L I T E, INCORPORATED 

ORCHARD PARK , NEW YORK 

Canada: Charles W. Pointon, Ltd., Toronto 

20a6:4 Vtaad %oea 
PREFERRED BY THE EXPERTS 

NEW AND USED 

Two -Way FM Communications Equipment 
Bought and Sold 

GE -Link- RCA -Motorola- Dumont -Etc. 
List Free 

DAVE GRAVES Barnesville, Ohio 

s 

LOOK 
no further . if you're 
searching for hi -fi say- 
ings. Write us your re- 
quirements now. 

Key Electronics Company 
120-A Liberty St.. N.Y. 6. N.Y. 

EV 4 -6071 

AT HEALDS YOU LEARN 
BY DOING IN MODERN 

ELECTRONICS LABORATORIES 

HEALD 
ENGINEERING COLLEGE 

Established 1863 

Van Ness at Post. RE 

San Francisco, Calif. 
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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 Healds under expert instructors. 

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 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name 

Address 

State 

MISCELLANY 

THE FUND REACHES 
$12,609.77 

We are happy to report that in its 
8 years of existence, the Help- Freddie- 
Walk Fund, through the generosity of 
the readers of RADIO- ELECTRONICS, has 
contributed over $12,600 to 10 -year -old 
Freddie Thomason, the armless and 
legless son of a radio technician of 
Magnolia, Ark. 

Because he was born without arms 
or legs, Freddie will be dependent upon 
mechanical devices all his life. As we 
all must realize, this is an expensive 
proposition; for until he reaches 
maturity, the artificial limbs must be 
replaced regularly as he grows physi- 
cally. It is encouraging to Freddie to 
know that he has the support of 
hundreds of friends all over the world 
in his struggle to become a healthy and 
contributing member of society. 

We are fully aware of how difficult 
it is for most of us to put money aside 
these days for other than essential 
items, and for this reason we are more 
than grateful for the continued inter- 
est in the fund as evidenced by the 
donations we receive. We would like 
to say a special "thank you" to the 
following for their regular contribu- 
tions: Meridian TV Service. Washing- 
ton, D. C.; Bourell Radio -TV Service, 
Steele, Mo.; Fred M. Brenner, Dayton, 
Ohio, and Alexander Rys, Minneapolis, 
Minn. We also wish to thank W. E. 
Engdahl of Chicago for his generous 
contribution of $50 this month. 

No amount is too small to receive 
acknowledgment and sincere thanks. 
Make all checks, money orders, etc., to 
the order of the Kiwanis Club of Mag- 
nolia, Ark. Send all donations to: 

Help - Freddie -Walk Fund 
c/o RADIO- ELECTRONICS 
154 W. 14 St. 
New York 11, N. Y. 

RADIO- ELECTRONICS Contributions as of 
May 6, 1958 511,998 07 

FAMILY CIRCLE Contributions 602.50 

Anonymous, Northampton, Mass. 1.00 

Charles Bancroft, New Canaan. Conn. 10.00 

Alfred Bourell, Steele, Mo. I.00 

Fred M. Brenner, Dayton, Ohio 1.00 

Norman S. Brown, Dallas, Tex. 100 
M. De Leon, Paterson, N. J. 5 00 

W. E. Engdahl, Chicago, Ill. 50 00 

Walter R. Key, Indianapolis, Ind. 5.00 

Meridian TV Service, Washington, D. C. 35.00 

Alexander Rys, Minneapolis, Minn. .20 

TOTAL CONTRIBUTIONS as of 
Sept. 16, 1958 $12,609.77 

SNOW STORM 
By Jeanne DeGood 

The snow is swirling through the air 
With -blinding whiteness everywhere - 
I'm in another world, I know 
Alone with blinding, swirling snow. 

For snow is all that I can see 
When I'm dxing on TV. 

RADIO -ELECTRONICS 



TELEVIS ON TUBE LOCATION GUIDE. 
Howard W. Sams & Co., Inc., 221 E. 46 
St., Indianapolis 5, Ind. 5'/2 x 81/2 in., pp. 
not. numbered. $2. 

The seventh edition of this guide con- 
tains tube layout diagrams, fuse in- 
formation and tube -failure check charts 
covering a large number of TV sets, 
mostly 1957 models. The cumulative in- 
dex also covers the six previous vol- 
umes. 

ELECTROSTATICS, edited by Alexander 
Schure. John F. Rider Publisher, Inc., 116 
W. 14 St., N. Y. 11, N. Y. 5',2 x 8'/2 in., 
72 pp. $1.35. 

An easily understood book dealing 
with electric charges and fields. It 
makes liberal use of illustrations and 
worked -out examples, with a final 
chapter on electrostatic devices and 
applications. 

HIGH QUALITY SOUND REPRODUCTION, 
by James Moir. MacMillan Co., 60 Fifth 
Ave., N. Y. 11, N. Y. 51/2 x 81 2 in. 591 pp. 
$14. 

Here is one of the most informative, 
readable and complete volumes on sound. 
Its solid, practical descriptions and 
data should satisfy professional and 
amateur alike. Emphasis is on the 
"how and why" of hi fi, with math- 
ematical analyses appearing in an 
appendix at the chapter ends. 

The book begins with the nature of 
sound and its effects on the hearing 
mechanism. The various types of mikes, 
mixers, amplifiers, tone controls and 
speakers are analyzed and compared. 
If you are confused about relative 
merits and claims of different types, 
this book should be helpful. Disc and 
tape recording receive full discussion. 
Charts show how to design dividing 
networks, tone controls and equalizers. 
Other topics include output trans- 
formers, movie sound and stereophonic 
sound. 

References are given at the end of 
each chapter, to assist the specialist 
and student. -IQ 
OSCILLOSCOPE TECHNIQUES, by Alfred 
Haas. Gernsback Library, Inc., 154 W. 
14 St., N.Y. 11, N.Y. 51/2 x 81/2 in. 224 
pp. $2.90. 

This is a book for technicians who 
are not content to restrict use of their 
scope to the simpler chores of frequency 
comparison, waveform inspection, am- 
plitude measurement. The scope is a 
highly versatile tool, as this book shows. 
It can be used for curve tracing, cir- 
cuit analysis and multiple -pattern dis- 
plays. 

Among interesting applications to be 
found here are: circular and sine 
sweeps, gear -wheel patterns, phase com- 
parison and network adjustment. By 

DECEMBER, 1958 

GIANT ALL NEW 1959 

B -A CATALOG 
WITH THE BIGGEST SAYINGS ANYWHERE 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN 

RADI 
ELECTRONICS 

ANNUAL CATALOG 591 

RUS# COUPON 

TODAY! 
E B 

r 

(uaralltrr 
c . ww»...rs..., . .. 

= 

7.1 

w... 
....N}wa. 

.. ._.... ... .<.. 

180 
KING-SIZED 

PAGES 

EVERYTHING 
IN RADIO 
TV AND 

ELECTRONICS 

WO 
NEW ITEMS 

SOF 

LISTED HERE 
FOR 1sT TIME 

N 
114 

21 PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

BURSTEIN -APPLEBEE CO. Dept. S. 

1012 -14 McGee St., Kansas City 6, Mo. 

Send Free 1959 B -A Catalog No. 591. 

NAME 

ADDRESS 

CITY 

SUPER MAGNET SUPER 
Buy MI, I.IRL , tt,I 

).1g11, t. ',owe, 
Itaee. a sensat lon 

d bargain! The low 
i, ire o r 81.50 Is less 

o. than ' an s., fo what 
moud ply for this 

agnet. F.xt,erlment- 
hglhsIsts will 

en,i hundreds , f e. 
nor this powerful 

lines 

Alnico permanent 
magnet. LIFTS 5 Ile, EASILY. Limited 
o ramt Ay. Order 

r:,! todae. 1leasurrs 
x 1 

.,... 
5150 Item No 88 

Spec al Bargain 
(Aloi,. ,lg,. 1nr1 

SAVING! 
250 POWER 

TELESCOPE LENS KIT 
Make your own high powered 6 ft. 
telescope! Kit contains 2' diam.. 
75' focal length, gro.Ind and pol- 
ished oblective lens and necessary 
eye pieces. Magnifies 50x to 250x. 
Full instructions. 

ITEM NO. 123 

$2.95 ë .y 
IShp. Chgs. 10c) 

r 
HUDSON SPECIALTIES CO .. 160 W. 14th St. 
Dept. RE- 12.58. New Ycrk 7, N.Y. 
I am 

ß 
losing full remittance for Items circled 

(clo.n. .13e sure tu ioelude shipping chargea.) 
87 33 88 123 

Name 

Address 

city Zone State 

Please Print Clearly 

L 

AMAZING BLACK. LIGHT 
2511 -watt ultra -vio- 
let light source. 
Makes fluorescent 
at glow in the 
dark. Fits any 
lamp socket. For 
experimenting, en- 
tertaining. unusual 
lighting effects. 

Ship. wt. 2 lbs. 52.95 ITEM NO. 87 

(P. P. A MAI., . Clip.. 35) 

WATTHOUR METER 
Leading makes-r:condition- 
ed. Ideal for trailer parks. 
100.110 volts. 60 cycles. 2- 
wire A.C. 5 amp. Heavy metal 
case 81 /2" x 61/4' z 5 ". Easy 
to install. Ship. wt. 14 lbs. 

ITEM NO. as 50 
NOW ONLY 

(RP. & Haig. ceps. $1.25) 
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-"TAB" Tubes Tested, Inspected, Boxed - 
Six Months Guarantee!! No Rejects! 

NEW & Used Gov't & Mfgrs. Surplus! 
O,dcra 810 or store. net, ir,', rune only II "1 .' i990 

042 .8016J .7212AT6 .59 11723 .69 
082 
0C3 
0133 
024 
lÁ7 
163 
IRS 
154 
174 

.72 8111K7 .99 12AT7 .69 11726 1.1 

.84 61L7 1.05 12ÁU .63 4 -65A 16.00 

.89 68116 1.118 12AÚ7 .1n0 2021 .08 

.59 6806 1.19I12Á%7 .79 3023 5.00 
1.00 6827 1.25.12BA6 .0 5 717* 5/81 
.78 6C4 .49'12317 .99 4 -125 29.00 
.78 6C5 .09112E06 .s!' 4.250 :IS.00 
.78 6066 .80 128E6 .59 4E27 7.00 
.78 6C06 1.49 12F .50 4PR60 20.50 

Sena r.i, for ('.909, 
1U4 4/111 6H6 .59 123117 .110 4X150 7.50 
lus .89 6J5 .59 12877 1.00 4X250 35.011 
1826 .11S 616 .59 12827 .09 48500 36." 30 .08 686 .50 12CU 1.45 5BP1 .1'- 
305 .8.1 667 .79 125Á7 1.20 5BP4 -I 

354 .68 616 1.10 12807 .81) 357 J 
3V .00 654 .50 125117 .8I. 1007 
5R4 1.25 658 .011 125.17 .75 2507 5u .50 65A7 .00 125147 .04 388A -1 
5v4 .80 6587 1.10 125127 .99 4í8A I I. 

Mists, ' 9.01.. ti.rtronin (n.9 a(lool .t 
573 .59 65C7 .80 191106 2.15 450T 4:1 
6684 .51. 6507 .711 1978 1.19 807 1 

64C7 .79 6587 .1i11 25506 1.39 608 1 

6Á07 .814 65)7 .69 251.6 2 809 :1. 
64H6 .1111 6587 .72 25W4 .77 4.40044 2 
6Á65 .111) 65L7 89 2375 .72 811 :I. 
661.5 .59 65147 2/81 2526 .75 812 :1. 
6AQ5 .06 65Q7 .74 EL34 3.40 813 
60157 3.011 65R7 .70 EL37 2.4!) 814 
6AT6 .4!1T .1)8 351.6 .59 815 :I.. 

R'ant.d 30411 tub...' T. f t S 1'61 
6ÁU 1.20 SUS .98 35W4 .52 8295 S 
6AUS 1.10 6V6 1.30 3574 .09 832A 
6AÚ6 .60 0W4 .79 3525 .81) 866A 1.75 
64X4 .70 6W6 .89 sows .111* 6146 4.00 
65Á6 .511 6X .39 5085 .61' 5879 1.20 
6BA7 1.00 6X5 .49 SOCS .611 5881 2.70 
6806 .011 676 " 5016 .00 6550 3.90 
68E6 .59 757 1 6766 3.211 5842 11.00 
6666 1.59 12615 ' 75 .80 5654 1.00 
66H6 .71. lacaS 75 80 .5!' 5894 12.00 

TUBES WANTED! WE BUY! SELL & TRADE! 
NEW SILICON 500MA -1001 C 28OVAC c, 
400 p.i.v. Rect,f.r H'mt Sealed. 51.50 1 

,,, . 5 for 36.50. 0 for 346. 100 for Si. +- 
SELENIUM RADIO & TV RECTIFIERS! GTD. 

65Ma 45c. G` S for 52; 100Ma S95 10 SS. 
100 345: 25041a 79e r, 10 37. 100 560: 300Ma 
88c 10 58. 100!570; 00Ma 51.10 . . 10 310, 
100 385: 50031a. 10 S11. 100 390. 

"ERIN" FINEST HI -FI RECORDING TAPE 

1200 F1. -7" Reel $1 45.0. Lots 
Money Back Gtd. O' of 3 

singly 51.59. .91d 1 :, earn P0.601;d 411 Mates. 
New 1st Quality "MYlar" 2400 Ft. -7" Reel Ferro 
T Ill, Sheen l'rnee., Ii.so"Iing lape $4.49. :1 for 512 

XMAS SPECIAL!!!!! 
DIAMOND PHONO -NEEDLES! !' it.ntd 48 Rfnrrn! 
REGISTERED ONE YR. ' It ,T EEL Hl' THE If FII 
. \I.1. SLAKES ),I'1(78 -0NE IIIAMIOND 54.80 
TWO DIAMONDS 59.45: IIIASIONII & SAPPHIRE 55.70 

PL )'411' <F' V.,f' IHTR,OGI: V't1fP.t \'l' Mill It 

HAMS TRANSISTORIZED "TABPAK" 

12 VDC to H).VDC POWER SUPPLY!!! 
KR or A.sentbled. III m tere'1. out In 
size! Quiet! Light Wut.! Input 12 to 
i IVh)' I low- Idle Current 1. Output 
4511 &tap 2sovue at IIt to ISnma/ 
65 watts. Int. Built. TIt!tit('B S35; In kit form. pre. 
assembled 1'- Build, TIt39t'K 530. 

TAB"-BARGAINS! Thai's A BuyIII 
Rectifier Tubular 4500I'At' 27233')t('41, 551a (' 1 Opt 
INTL Mfr 5" Iglh 5 .(d. 2 for 57, 8 for 524 
Choke 4I1e/4505ta'L'SN&q'.E 53 C. 2 for SS 
Auto Vibrators 6 or 12V/4 pin 51.49 (..,4 for SS 
Slim Jim Dynamic Mike & Trans( & Std 53.98 ff? . 2 36 
Co-AX/('nnelrs P1.250 or 50239 40e fa . 10 53 
I:.E./Ilyrdnol fonds ISMfd/1000VDC/33OVAC 52 @: 
6 for 69. It('457 /4 to S. SSlrn ns Is /good for part. S 1.98 
AN-ARR2 /Rev, as Is/good for parts.... .. ... 51.89 
RI1Z/L'SN/ltrvr :299 tn 40..51,s le., tuhe. 539 
ItFFllter* I.l'w 10.1n01' I:19V'.51' 42 1 for 56 
ItFFllt.,- lii, 1"'.I 
N'lllar'f 

n,\"il F-i51 58 J 525 
ItF-FIItI '\ip Pr 515 1,0 525 

V 52.95 
Willard 'V 'i' \', ,t 52.50 
Transl.t. _\25" 51.30. 451:, 51.45 h722/ 
95C 0, IH 98c ,;-, 1\.1 I 455 /.-, 32 

NEW "TEKSEL" SELENIUM FULL WAVE 
BRIDGE RECTIFIERS. OVE í'E.41: I,TL 
AMF. 18VAC 36VAC 72VAC 144VAC 
CONT. _14VDC 28VDC SBVDC 11VOC 

LAMP S 1.30 S 2.00 S .90 S 9.45 
2AMP 2.15 3.00 6.25 12.30 
3AMP 2.90 4.00 8.60 16.75 
6AM .15 8.00 18.75 36.15 IOAM 6.10 12.15 26.30 48.90 

1SAMP 9.90 19.00 40.00 66.60 
24A1/11. 15.00 29.45 57.50 108.3 
BATTERY CHARGER KIT 2_ to 4 Amps, (targes 2.4.11 
.V 12 Volt 11at0rle.. Kit BCK1 51'1, Built 512.75 

NEW TPSK2 DC POWER for TRANSISTORS) 
Transistors! Filtered l-r Supply Kit used to potter 
transistor circuits. nuq'I i nee,. etc. Delivers 12VDC at 
2.451 PS moron Iras than (t.5c. ripple or 

1' 28VD at IA TPSK2 Kit S18; TPS2W 
assembled & wired $24. 
115VAC In ,t Transformer A Full Wave 
Bridge Rectifier for 12VI)C @ 2A3IPS. or 
IIF.t'TRAN KIT RT1K 54.50 
IITIW Assembled .( 1í',.,d 58.50 
112K Kit 12 or i95í'!, \'.'i'. 59.00 
ItT2VV Assrtnhle,l - ..314.75 

KITS! "TAB" THE BEST KITS! 
All Kits Contain Most Popular Valox 6 Sixes 

Kit S M cale0 Glass Strips Kit S SubMin Tubes 
Kit 35 Precision 5esi11ors Kit 0 Standoff Insulator! 
Kit 10 Switches Kit 35 Power Resi 
K it 75 Resi '2/1/2W Kit 75 Mica Condensers 
Kit 150 Carbon Resistors Kit 5 Crystal Diodes 
Kit 25 Panel Lamps Kit 100 Fuses. Assorted 
Kit 12 Electrolytic Cond Kit 100 Ceramic Condor. 
Kit 15 Volume Controls Kit SO Coil Forms 
Kit 58 Tube Sockets Kit 5 FT243 Xtal Holders 
Kit 65 Tubular Condensers Kit 65 Inductors & Coils 
Kit 500 Lugs & Eyelets Kit 5 Mitroowitches 
Kit 10 Bathtub Oil Cond Kit 10 Wheat lamps 
Ki) S lbs. Surprise Pckg. KIt 3 Transistor Xfmrs 
Kit 10 XMTTR Mica Cond. Kit Xtal OscBlanks 
Kit Gly ptal & Cement Kit Asstd Rectifiers 
K it 3 Phone Patch Xfmrs Kit S.UG Connectors 
K it AN Reflector Lites Kit 100 Self 'Tap Screws 
Kit 6 Insltd Tuning Tool. Kit 8,425 Ft Hookup Wire 
Kit 6 AN plug. & cnnctrs Kit 2 Vender Counters 
K it 3 Searchlights Kit 2- Computer Toroids 
Kit Circular Slide Rule Kit 8 Pe. Nut Driver Set 
K it 12 Algtr Clip Asst'd. Kit High Gain XTAL Mike 
Kit 2 Bklte Pnls 6o12 Kit 5 Jeweler Screwdr'Y's 
Kit 5 Pr,. Wrench Set Kit 6 ea. Phono Plg. Jabs 

g. F'l nSF fit F'1.'! EACH KIT 99e 

"TAB" 
TERMS: Money Back Guarantee! 
Our 14th year. 52 min order 
F.O.. N.Y.C. Add hp9 charges 
or for C.O.D. 250/ Dep. Price. 
shown subject to change. 

111.XL LIBERTY ST.. N. Y. 6. N.Y. 
S..4 Mr PHONE: RECTOR 2 -245 + t utataa 
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BOOKS (Continued) 

watching the screen, one can adjust an 
amplifier, oscillator or multivibrator to 
the optimum point. How many techni- 
cians know how to set up a circuit to 
display the characteristics of a diode, 
tube, transistor or reactor? Chapter 6 
tells this important story. Radio and 
TV circuit analysis are also clearly 
discussed. 

The scope can "X -ray" many circuits 
and can even tell the inside story of it- 
self. The final chapter shows how a pat- 
tern may indicate trouble within the 
scope. 

Your scope will be used much more 
often if you get this practical book. - 
IQ 

BASIC ELECTRICITY, by Abraham Mar- 
cus. Prentice -Hall, Inc., 70 Fifth Ave.. 
N. Y. 11, N. Y. 6 x 9 in., 493 pp. 56.45. 

The prolific Mr. Marcus has come up 
with a profusely illustrated text in- 
tended for beginners, requiring no 
previous knowledge of mathematics or 
physics. The final section of three chap- 
ters deals with electronics from the 
principles of electron tubes and semi- 
conductors through radar and tele- 
vision. Comprehensive review questions 
are featured at the conclusion of each 
chapter. 

ELECTRICAL DISCHARGES IN GASES, by 
F. M. Penning. Macmillan Co., 60 Fifth 
Ave., N. Y. 11, N. Y. 61/4 x 91/4 in., 75 

pp. $3. 
A comprehensive discussion of elec- 

trical discharges, including the move- 
ment of electrons and ions through a 
gas, sparks and lightning, the glow 
discharge and the self- sustaining arc 
discharge. 

INTERNATIONAL ELECTRONIC TUBE 

HANDBOOK (Third Edition). De Muider- 
kring N.V., Nijverheidswerf 21, Postbox 
10, Bussum, Netherlands. 41/2 x 81/4 in., 
334 pp. f. 7.50 (gulden). 

An extremely useful handbook for 
those who occasionally deal with foreign 
tube types, this directory has an intro- 
duction in nine languages -and from 
there on uses only the universal 
language of electronics. It's divided into 
eight color -coded sections according to 
tube classification and contains basic 
data on a large number of European 
and American types, showing each type 
in a basic circuit diagram. It also con- 
tains a table of identical and similar 
types and a comparative table of tube 
designations used by British and Amer- 
ican armed forces. 

ATMOSPHERIC EXPLORATIONS, Edited 
by Henry G. Houghton, John Wiley & 

Sons, Inc.. 440 Fourth Ave., N. Y. 16, N. Y. 

6 x 91/4 in., 125 pp. $6.50. 
The last chapter of this book should 

be of particular interest to the TV dx 
fan. It covers the "spread F" phenom- 
enon, aspect- sensitive echoes from the 
E and F regions, long -duration meteor 
echoes and vhf scatter communication. 

The earlier sections discuss other 
atmospheric conditions including rain 
and lightning. -LS END 

ORDER by MAIL and SAVE! 

TV PICTURE TUBES 
OBP4 ....5 7.95 17BP4 ....$10.95 2IAMP4 $19.95 
2LP4 ... 8.95 17CP4 .... 17.00 2IATP4 .. 20.95 
48/CP4.. 9.95 17GP4 .... 17.60 2IAUP4 .. 20.95 
6DP4 .... 14.95 I7HP4 .... 13.60 2IEP4 .... 14.95 
6EP4 .... 15.90 I7LP4 .... 13.80 21 F P4 .... 15.95 
6GP4 .... 15.90 1712P4 .... 11.95 2l':J P4 .... 17.30 
6KP4 ... 10.95 17TP4 .... 19.30 21YP4 .... 15.95 
6LP4 .... 10.95 19AP4 .... 19.30 212P4 .... 14.95 
6RP4 .... 10.95 20CP4 .... 13.90 24CP4 .... 23.95 
6WP4 .... 15.20 20 H P4 .... 17.95 240P4 .... 26.95 
61P4 .... 10.95 21 A P4 .... 22.10 27 E P4 .... 39.95 
7AVP4 .. 15.20 2IALP4 .. 20.95 27RP4 .... 39.95 

-6 month guarantee -all others 1 year. Aluntl. 
nlzad Tunes 53.0)11 m e than above prices. The" 
prices 
ceptable similar' tubeoundercvacuumhe 

return of an 

ALL PRICES FOB CHICAGO, ILLINOIS. De 
posit required, when old tube Is not 
turned, refundable at time of return. 2503, 
required on ('OD shipments. Old tubes mum' 
be returned prepaid. We ship nnytvltere. 

WRITE FOR COM 1ST. 

-PICTURE TUBE OUTLET- 
3032 Milwaukee Ave.. Chicago 18, III. 

Dickens 2.2048 

Fight Tuberculosis With 
CHRISTMAS SEALS 

On Letters and Packages 

REN -O -KUT 
Turntable Arm A- 120 -12" 
Turntable Arm A- 160 -16" 

AUDAX 
Turntable Arm KT- 12 -12" M 
Turntable Arm KT- 16-16" M 

Net 
$26.95 

29.95 

$14.55 
17.55 

CENTER 
517.50 

18.95 

S 9.50 
10.95 

Mail Orders 25% deposit, Balance COD 

GET OUR SPECIAL PRICES ON 
YOUR HI -FI REQUIREMENTS 

CENTER ELECTRONICS CO., INC. 

Dept. N -1, 74 Cortlandt St., New York 7 

CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 

STAN STAN STAN 
Type BURN Type BURN Type BURN 

1011P4 510.00 191.P4A 16.25 21E1411 23.25 
121.P4A 13.95 17111'4 15.75 211P4 .. 21.15 
12094 11.50 17RPJB 18.75 2151P4 26.25 
12ÚP4 . 15.00 17(P4 .. 20.50 2111,1 .. 22.00 
1.1rP4 13.75 17í;P4 . 21.50 21TP4A 25.00 
1510'4 14 50 171.P4 . 18.00 217.94 . 21.00 
9)AP4 .. 18 50 19AP4A 24.00 217P411* 24.00 
150P.1A 15.25 201P-IA 18.95 24A4 .. 56.00 
í,11;P4 . 18.75 20CPJB 21.95 (6 m . guar., 
,í1r4 .. 15.75 21AP4 .. 25.00 2JCPIA 38.00 

101:P4A 16.75 22IF.P4A 20.15 2IDP4A 39.00 
Alum'ni.ed. Stan -Burn CRT tubes RCA Licensed. mid. 
by Lincoln. FOB New York warehouse. 

HI -FI DIAMOND NEEDLES -1 Yr. Guar. 
SINGLE DIAMOND needle 54 95 
DIAMOND SAPP dual needle 5.95 

Iglus 25c postage -specify cartridge make) 

520 WORTH OF ELECTRONIC PARTS IN GRAB.BAG 
.,,n9 of: Porcela!n sockets, us. speaker transI. 

r, sis. cond. ONLY ... 51.98 lulus 5Oc postage/ 

COLLARD TC 340 RECORD CHANGER mitt SONO. 
TONE OIAMONDSAPH. STEREO cart. $34.95. 

NOBODY BUT NOBODY BEATS OUR HI -FI 
PRICES! Send us your requirements for STAN - 
BURN'S LOWEST QUOTATIONS on systems, 
kits, and individual components. 

STAN -BURN 
SS8 CONEY ISLAND 

ELECTRONICS CO 

AVE. B'KLYN 18, N. Y. 

RADIO -ELECTRONICS 



OPPORTUNITY ADLETS 
Rates -50e per word (including name, address and 
initials). Minimum ad 10 words. Cash most accom 
pany all ads except those placed by accredited agen- 
cies. Discount. I0"ó for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
February issue must reach us before December 15, 
1958. 

RADIO -ELECTRONICS, 
154 West 14 St.. New York 11, N. Y. 

111:11 -FIDELITY SPEAKERS REPAIRED. AMI'RITE 
Speaker Service. 70 Vesey St.. New York 7. N.Y. 
SA 7 -258U. 

l'ASTI PAID! Sell your surplus electronic tubes. Want 
coned, clean transmitting, special purpose, receiving. 
1'Y types. u100m' ron.s, klystrons, broadcast. etc. Also 
van? military h commercial lab test and communications 
tear. We swap too, for tubes or choice equipment. Scud 
p'clllc details In first letter. For a fair deal write, wire 
tr telephone: BARRY. 512 Broadway. New York 12. 
N.Y. lVAlker 5 -7000. 

ItECOltul:lts. IIi -Fi. Tapes. Free wholesale Catalogue. 
('.\ASTON. T East 8101i St., New York 28, N.Y. 

STF:I:I:n T \ PE RENTALS. For the very 10.t at lowest 
price. Nl. C.ALIFIIIINIA T.\l'EO MUSIC .ISSN.. 
1971 Conlillelas Road, Redwood City. ("alit. 

IIIFrtl'NTS W. TO 511% on iIi -F'i amplifiers, tuners, 
sp.alo'rs, tape r,4-0r, lit,, indicidn;d nuantion. only. no 
catalogs. CLASSIFIED III -FI EXCHANGE. 2375 East 
05th Street Brooklyn 54, N.Y. 

L.1It0l1.\TOltl' (Il'ALITI' equipment and Military Snr- 
plus Eleen.mics Istught, SOW. ENGINEERING ASSO- 
CIATES. 4::4 l'ittorson lhtad. Dayton 9. Ohio. 

DI.1GIt.%5IS FOR REPAIRING RADIOS $1. Television 
$2. Give make, Model. DIAGRAM SERVICE, Brix 672- 
ÁI:. Hartford I. Conn. 

.A1 D111 MIXER, professional qualify, Five "Pots ", VI, 
monitor. 12 watt IIi PI amplifier. $164.95! Full infor- 
mation. .\I'1/10, 255 So. II. Exeter, Calif. 

ALI, MAKES OF I- :LEI'Tltll'AL INSTItf'AIENTS ANI) 
TESTING equipment repaired. ILAZEITON INSTRU- 
MENT Co.. 120 Liberty Street. New York, N.Y. 

TELEVISION Tuner Repair.. DAN'S TELEVISION 
LABOitATOlt'', IH9A Sunrise Highway, Babylon. N.Y. 

"TRANSISTOR F:xl'EltI \II:NTERS: Amazing original 
n, ni rl. \111)1, 111911 Intzerne, Scranton, l'a." 

111'I.I: s-I'l: profitable mailorder hn.inessl write: 11051). 
!1 - West Yenum, Phoenix, Arizona. 

'I ICLhI'IIu.<E answering device disconnects your equip- 
ment when other party hangs up. Special 2 -rail po- 
larized relay, with detailed plans, $5. ENGINEERING, 
Fathills Box 20.). Dayton 19, Ohio. 

1 ..s\I h I;.s Repairmen greatly needed! You can learn 
1n:ul m.,rnuvr.' .recite methods at hohe. in your spare 
time' Free. big illustrated hook tells how! Write today. 
N.\TDINAL CAMERA REPAUt SI'IIOOL, Dept. 11E -12. 
Englewood. Colorado. 

JOBS -1111111 PAY; USA, Sn. America, The Islands. III 
trades. Many companies pay fare. %'.'nit,' 1Tpt. 71T, 
TOIN.\I, F:MI'IA)YMENT INF'OIRMATION, 101211 Broad, 
Newark, N.J. 

l'ItOFESSION.I L Elect tonic l'roiecr. . Timers. 
Intermit., Counters. etc. $l each. I. - I l '.ARKS, 
Box 11.65, lake Pity Station, Seattle \\ 

FM TUNERS. 88-111R megacycles, 4 nul. . eupgdeh', 
$12.9x1. GRI°r>IAN, 1 E. 1117 St., Its. 52, N. Y. 

TRADE-IN TV $6 up. also color, Write JI'STIS. New- 
port, Wilmington, Delaware. 

"I "',51OUS br:u,l Speaker and Audio manufacturer with 
national reputation requires alert, pun:re.sive .ales rep- 
resentatives tor several choice territories. Write stating 
territory now covered and lines carried. P.O. Box :152, 
Ridgefield, N.J." 

DISCOUNTS to 50 %, recorders, tap's. hl -fi components, 
consol':, photograph equipment. R,.pust .pecifie Drives 
only. Free Stereo Catalog. 1.051; ISLAND A1'1)1O At 
1'.\11 Fat.\ EX)'IIANGE, 3 Itay 26th St., Brooklyn 14 -11. 

I.E.\ItN WHILE .ASLEEP! Exciting details tree. RE- 
SEARCH ASSOCIATION, Box 24-1111. 01)-nipia. wash- 
ngt,n. 

1'I -ST EQUI I'SIENT l(EI':t1 R. All makes of hIniti- 
Merer.s, fare(- Motors, A'TYM. LYNN INSTItI'SMENT 
It F:I'.AIR. Dept. 4, 21118 -Essex St., Berkeley, Calif. 

l'I Iu IN, u; It. \1'11 ItF :('OItDS cheap, postpaid. Catalogue. 
I. I:. s tI Il'ST, Box 242 -T. Williamsport. l',una. 

\I I I,ILESALF: Appliance l'arts Catalogue 25c. SIM- 
MIINS, 26 Si,. 20 Street, Birmingham 3, :Alabama. 

"SWISS DI LSII'.AL MOVEMENTS. Mechanical, 
Electrical. SPIEL MAN. 1:11 West 42nd St., New York 
36, N. l'.'' 
lItINTING tun Letterheads Isar, x Il): ion Envelopes 
tI ;.%I $2. 7'Á('1,0(t Box 72, Brentwood, Maryland. 

S,lNua'Ol :\IS and LYRICS WANTED! Mail to: TIN 
l' \ N ALLEY. IN. Itroadway, New York 19, N. Y. 

yI \ fllh: )l I'fli s ponience courses, all levels, 
1 1 N ?I. Philadelphia 26, Penna. 

T I t,: CAT. Complete w/adapter $2.95. Write 
.,,I1y prices. CRYSTAL ELEITItUNICS, 9507- ,,- . uzone I'arlc, N. Y. HI 1-0700. 

v.% 

Can you fix this radio? 

Well can you? You're going to get more and more calls 
to service transistor radios. They're small -but tricky if 
you don't know the technique. But it's easy to learn how 
with this new G/L Technicians' Club book- SERVICE- 
ING TRANSISTOR RADIOS by Leonard D'Airo. The 
author runs a successful servicing shop and is a tran- 
sistor technician with a well known instrument manufac- 
turer. So when he tells you how to service transistor 
sets -he's giving you tips you know will work. not just 
theory or text book stuff. Add to your ine . Learn 
how to service transistor sets now. This hook retails for 
84.60 -but you can get it at a saving of 27%! 

HOW TO GET THIS 54.60 BOOK FOR ONLY 53.35 

This brand -new book in a new beautifully designed hard -cover 
edition is sold nationally for 54.60. But through the G/L 
TECHNICIANS' BOOK CLUB you can get it and others equally 
valuable for only $3.35. 

THE G/L TECHNICIANS' 
BOOK CLUB 

has helped thousands of serv- 
ice technicians everywhere 

Learn More 
Do Faster Servicing 
Earn More Money 
Save money on the books they 
need fo get ahead. 

Here's how it can help you! 
This unique club offers 
deluxe hard -cover editions 
of today's best practical 
servicing and theory books 
by well known authors AT 
A DISCOUNT OF 27%! 
Through mass printing and 

SERVICING 
TRANSISTOR 

RADIOS 
By Leonard D'Airo 

224 pages. Deluxe gold - 
stomped hoed corer. 

List price 54.60 

direct distribution we can 
offer you these $4.60 books 
AT THE. WHOLESALE 
PRICE OF 83.35 -and we 
pay the postage! 

How the Club Works 
To enroll, select the book 
you want on the coupon 
below. SEND NO 
MONEY. Please select 
only one book! The one 
you choose will be sent 
to you on a No -Risk 10- 
day inspection plan. 
If you like the book keep 
it and send us your re- 
mittance. If you don't 

If you prefer - 
selecf any one of these previously published books 

instead of SERVICING TRANSISTOR RADIOS 

Oscilloscope Techniques -By Alfred Haas. 
pli,. l:..l. iiu .capo pattern. :nul then .u. 

TV and Rado Tube Troubles -By Sol Heller. 
u, 

track 
Rapid TV Repair -8y G. Warren Heath. 

u min - 

.1 dIces ata. 
I. I:nu,1 

Servie 

1r' : 

ng Color TV -By Robert G 

SEND NO MONEY! 
MAIL THIS COUPON TODAY! 

You have nothing fo 
lose - everything to 
gain! Examine the 
books at our risk. 

Stay ahead in servicing -keep 
up with new techniques, cir- 
cuits, devices. New books on 
timely topics now in prepara- 
tion. 

Middleton. 
:at rix 

much 

just send it back. 
A new book is published 
every three months -you 
receive your personal 
copy on the same No- 
Risk inspection plan as 
soon as it conies off the 
press. 
Keep only the books you 
want -pay only for those 
you keep. 
You agree to take a mini- 
mum of only 4 books - 
over the Whole enroll- 
ment period. You may 
cancel anytime after 
that. No time limit -no 
contract to sign. 

TV-It's a Cinch-By E. Aisberg. 
AII about 'l'A ill tube. Writ- 
t,n in hre,. , .. '.a'"i uf'h hnn- 

Servicing Record Changers -By Harry Mileof. 
4. xiI1 m,m 

The V.T.V.M.-By Rhys Samuel. 
I L I more nut of 1' nuui tr. 
Sweep and Marker Generators for Television 
and Radio -By Robert G. Middleton. 

must tar tolet i -. . :.. 

Probes -By Bruno Zucconi and Martin Clifford. 
Ilow probes tar I.. _ nit) today's com- 
plex ,.nuutcnrs. 
The Oscilloscope -By George Zwick 
sn .iii tun u -.- ui. ur .,,.. This !wok 

-- --SEND IN THIS COUPON TODAY'--- - 
GERNSBACK LIBRARY, INC., Dept. 128C 
154 West 14th Se., New York 11, N.Y. 

Enroll me in the G/L TECII \ It I \ \S' BOOK CLUB. 
Begin my membership with the book checked below. 
Please check one only. 

SERVICING 
TRANSISTOR RADIOS 

TECHN TECHNIQUES 
TV and RADIO TUBE 
TROUBLES 
RAPID TV REPAIR 
SERVICING COLOR TV 

TV -IT'S A CINCH 
THE V.T.V.M. 

MARKER 
GENERATORS 

CHANGERS 
RECORD 

PROBES 
THE OSCILLOSCOPE 

Name 
please print 

Street 

City Zone State 

DECEMBER, 1958 141 



1958 ANNUAL INDEX 
Vol. XXIX, January- December, 

A 

Abbreviations, Transistor Characteristics} 
Af Meter, All-Transistor, DirectReading 

(Stone)' Jan 51 

Amplified Wheatstone Bridge (Ives)' Mar SI 
Amplifiers for Stereo (Burstein) Oct 40 
Anemometer, Electronic (Gottlieb) Sep 82 
Antennas, see Radio; Television 
Apostrophe to an Intermittent (Darr) Apr 104 

Attenuator, Transistor (Pat) May 128 

AUDIO -HIGH FIDELITY 
Amplifier(s) 

Abroad Hi -Fi (Martin) Sep 32 

ATR 212t Sep 33 

Boxandall 5 -Watt} Sep 32 

Booster (REC) Apr 139 

Checking Hi -Fi Amplifiers (Crowhurst) Dec 45 
Circlotron} Jan 84 

Circuits, Special (Ravenswood) Aug 4C 

Correspondence Nov 16 

Clare Cathode -Coupled Inverter} Apr 41 

Coprim Printed -Circuit} Sep 33 

Coultert Jan 83 
Design and Performance (Horowitz) Apr 40 
Economical (REC) Oct 140 
Eico HF 30} Apr 40 
"Fifth," Transistor (Queen) May 45 
Futterman Circuitt Jan 82 

Hi -Fi Abroad (Martin) Sep 32 

High -Fidelity, Design and Performance 
(Horowitz) Apr 40 

Improving Radio and Phono 
(Crowhurst) Sep 40 

Knight -Kit Y -762 Has Printed -Circuit 
Switches Feb 53 

KT88's, New Amplifier With (Hailer) Jan 58 
Levels, Know Your (Crowhurst) Jun 39 
Low Power, High-Power Performance 

With (Baldwin) Feb 43 
Correspondence Apr 18 

McIntosh) Jan 83 
National Horizonf Jan 82 
Output Transformer, Is It Out? 

(Ravenswood) Jan 80 
Correspondence Jun 14 

Output Tubest Apr 41 

Peterson -Sinclair Circuit} Jan 82 
Philips NG 5200} Jan 82 
Power, Transistor (REC) Sep 124 
Radio -Saint Lazare Pansonict Sep 36 
Radio-Saint Lazare Symphonie 2} Sep 34 
Stephens} Jan 82 
for Stereo (Burstein) Oct 40 
Touchup, Final, for Your (Reed) May 54 

Correction Sep 129 
Transistor "Fifth" (Queen) May 45 
Tube -Transistor (Pat) May 128 
12-Watt Designing Low -Distortion 

(Voss)' Aug 33 
Twin -Coupled ( Corres) May 20 
2 -Stage (Pat) Mar 130 
Unity -Coupled} Jan 83 

Autoswitch (REC) Sep 123 
Binaural -Monaural Sound by Radio (Pat) Dec 131 

Boat Horn and Hailer, Electronic 
(Davidson) Jul 81 

Cartridge's), see also Audio -High 
Fidelity, Stereo 

ESL C -60f Apr 39 
Ronette TX -99t Mar 36 

Changer or Turntable, Take Your Pick 
(Burstein) Jun 48 

Circuits, 5 New (Scott) Apr 32 
Control(s) 

Dynakit unit} Mar 36 
Feedback Bass (RFC, Sep 123 
Loudness (Pat) Apr 137 
Tone (REC) Nov 132; (Martin) Dec 48 

Crossover 
Marantz Electronic} Apr 34 
Multichannel Electronic (Corr) Feb 124 

Earmuffs, Electronic (WN) Oct 52 
Feedback 

Adding) Sep 40 
Bass Control (REC) Sep 123 

Getting Feedback Straight 
(Crowhurst) Mar 42 

Tone Control (Martin) Dec 48 
Filter Has Variable Bandpass (Rothe) May 48 
Fixed -Bias Story (Ravenswood) Feb 47 
FM, see FM 
Getter, Notes on (Becker) Feb 42 
Hearing Aid 

Low -Cost Transistor (Frantz)' Nov 96 
Sun- Powered (WN) Jul 56 

Hi -F: Rules Feb 52 
Hum 

Squelcher (REC) Nov 132 
Suppression (REC) Nov 134 

Induction, and Drive -in Movies 
(Nadell) Mar 34 

Intercom (REC) Jul 109 
Antenna (TTO) Feb 142 
BabySitter, Electronic (REC) Jul 109 
Dynamic TVG -120 TV Governess} Apr 33 
Remote Transistor Ear (Bauer) Jun 44 

Kits, Printed- Circuit Switches Simplify 
Construction Feb 53 

Sep 121 

142 
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KEY TO SYMBOLS AND ABBREVIATIONS 
' Construction Articles 
f Section of full -length article 
Clin 
Corr ..__ _.... ..... 
Corres 
NB 
Pat 
REC ..... 

Television Clinic 
Correction 

Correspondence 
News Briefs 

Patents 
Radio - Electronic (Noteworthy) 

Circuits 
Tech Technotes 
TTO Try This One 
WN What's New 
Regular departments not itemized are Books, Busi- 
ness and People, New Devices (On the Market), 
Technical Literature (Literature), Technicians 
News. 

Audio -High Fidelity (Continued) 
Les Paul, Technician and Musician 

(Leslie) 
Lock -Listen Book (Pat) 
Monaural -Binaural Sound by Radio (Pat) 
New Concept in Sound (Corres) 
New Developments (Burstein) 
News for Audiophile (Burstein) 
PA Dummy Load (Houston) 
Pickup Arms 

Audio Specialties AS-30) 
ESL 310f 
ESL /BJ Super 90} 
Guard (WN) 
Hi-Fi (Hirsch) 

Corr ( Corres) 
Part II 
Part III 

Leak Dynamic} 
Ortho -Sonic V /4} 
Pickering 190D (Corres) 
Pickering 194D} 
Rek -O -Kut A -120 /A -160) 
Seeing -Eye (Taylor) 
Weathers} 

Fitch and Tuning Study (NB) 

Oct 38 
Sep 128 
Dec 131 

Jul 14 

Mar 36 
Apr 38 
Jun 46 

Feb 51 

Jan 61 

Feb 50 
Mar 59 

Mar 14 

Jan 60 
Feb 50 
Jan 61 

Feb 50 
Mar 14 

Jan 60 
Jan 60 
Mar 46 
Jan 61 

Aug 6 

v\I hen you order 

merchandise by mail ... 

Be sure to include your address 

with postal zone number ( if 
you have one). 

e. Type or print if you can -if not, 

write clearly. 

Bur Don't send cash -use checks or 

money orders. 

Div Include allowances for postage 

charges if you know the weight 

of what you're ordering. 
(Parcel post rates are not affected 

by the new postal rate increases.) 

RADIO -ELECTRONICS 

Audio -High Fidelity (Continued) 
Preamp(s) 

Adding to Ac -Dc Set 'REC) Apr I4C 
Cathode Follower, More About 

Crowhurst) May 50 
Custom, for Hi -fi System (Porto) Jul 32 
Dynak ;tt Mar 36 
G -E Transitubef Mar 37 
Humless Heater Supply (Geislerl Mar 117 
Knight-Kit Y-762 Has Printed- Circuit 

Switches Feb 53 
Playback for Stereo Tapes (Moller) Apr 37 
Radio-Saint Lazare RSL 12-25} Sep 34 
Transistor (Ladd) Feb 46 

Dc for (REC) Apr 141 
Recod's) and Record F'ayer(s) 

Autoswitch (REC) Sep 123 
Care Hi-fi Record (Hu ̂ dley) Jul 30 

Corres Oct 47 
Pocket Phono (WN) Oct 52 
Reviews Jan 120; 

Feb 129- Mar 41 Apr 43; May 46; 
Jun 43; Jul 35: Aug 38: Sep 45: 

Oct SI: Nov 90; Dec 49 
Servicing, see Sery c - 

Sound-Survey Meter " 
Feb 141 

Speakers) 
D stortion ( Corres Jan 21 Feb 21; 

Mar 14; Apr 18- Jun 20 
400 Loudspeakers IGe' soack) Oct 46 
Hartley 217f Mar 37 

I 000-Watter (WN) S-p 81 
Oval Biggest (WN) Sep 80 
Rigid -Cone (Corres) Jan 16 
Ring Radiator (Augspurger) Dec 43 
System for Stereo Age (Hegeman 

and senberg) 
sweeter, SpherEiical (REC) 

Se 
Jun 

42 
113 

Vidaie MS -6 Switch Apr 35 
Speech Brightener (Pat)} Jan 129 
Stereo 

Adapters Jul 36; (NB` Nov 6 
Anplfiers for (Burnste' ̂ : Oct 40 

2 -Way (Bauer, Bachman Hollywood'' Dec 41 
Broadcast (NB) Jun 8: Oct 6 
Cartridge's) 

Astatic Soundflet Sep 37 
Audiogersh Stereotwin 200) Nov 88 
Availability (NB) Feb 6 
Columbia SC-I f Sep 37 
Electro -Sonic C-100 Gyro-Jewel Oct 48 
Electro-Voice ESLt Jul 27 

Model 21 }; Model 26 ST} Sep 28 
Power - Point) Sep 38 
Series 20t Jul 27; Sep 38 Cr Sep 129 

Erie Sterorieof Sep 39 
ESL' Jul 27 
Fairchild} Jul 28 

232f Nov 28 

GGXP-4f 
Oct 49 

-E Stereo Classic} Oct 49 
rador Nov 88 

London -Scott 1000} Nov 83 
LowCost (NB) Mar 8 
Phono (Hirsch) 

Part I Sep 37 
Pa O PP: 

II11 I Nov 
ct 48 

83 
Rosette BF -40 Binoflud} Sep 39 
Shure Dynetic M3Dt Nov 83 
Sonotone aTt Sep 39 
Starton 45X45 Fluyealve) Oct 50 
Terminal Configurations) Nov 88 
Webster -Electric SC -ID+ Sep 39 

Compatibility} Jan 55; (NB) Mar 8 
and Stereo Disc ( Crowhrst) Aug 35 

D scIs) 
Availability (NB1 Feb 6 

Compatibility Jan 55; (NB) Mar 8; 
(Crowhurst) Aug 35 

Hew It Works (Crows --st) Jul 26 
Corr Sep 129 
Cc res Oct 17 

-s -,,.r MSD} Apr 38 
..s, see Audio -High Fidelity. 

Records and Record Players 
Single- Groove (Crowhurst) Jan 54 

Corr Feb 124 
System, New (NBI May 8 

Westrex 45/45 Jul 26 
"Expand -to" Jul 36; (NB) Jul 6; (NB) Sep 6 
4C0 Loudspeakers (Gerrscack) Oct 46 
Multiplex Adapter (NB) Nov 6 
Ready for? IHoeflerl 

Part I Oct 36 
Part II Nov 92 
Part Ill Dec 50 

Speakers 
Eico HFS -2 Sep 42 
System for Stereo Age ( Hegeuran 

and Bisénberg) Sep 42 

Where Do They Go. (Augspurger Mar 39 
Stereo -Dapter Jul 36 
Tape's) and Tape Recorder's) 

4 -Track (RCA) Jul 29; (NB) Apr 6 
Preamp, Playback (Moller) Apr 37 

3- Channel Effect With 2 Stereo 
Channels Feb 55 

RADIO -ELECTRONICS 



Now -Kit or Wired 

A new 

VoltOhmyt® 

Kit 

for only 

$2995 
, 

RCA WV -77E VOLTOHMYST 

(completely wired and cali- 
brated for only $49.951 

User Price (Optional) 

Look what you get in the 

Easiest -to- assemble VTVM ever! 

Meter electronically protected 
against burnout - PLUS - ohms -di- 
vider network fuse -protected. Unit 
is burnout proof! 
Ultra -slim probes and flexible leads 
-easy -to -use in those tight spots! 
Cables con be stored in plastic 
holder attached to handle for in- 
creased portability! (Plenty of room 
for power cord, too!) 
Separate scales for 1 t/2 volts rms 
and 4 volts peak -to -peak assure 
rated accuracy on low oc readings! 
Famous RCA VoltOhmyst circuit 
means excellent stability under 
conditions of line voltage fluctua- 
tion -PLUS- special circuit to mini- 
mize effects of contact potential 
change! 
Easier, faster -to -read scales -meter 
scale color -coded to match range 
switch! 
Extra- rugged 400 - microampere 
meter movement! 
Case completely shielded for pro- 
tection against rf fields! 
Voltage- divider networks use 1% 
tolerance deposited -carbon resis- 
tors) 
Front panel is brushed aluminum - 
all lettering is acid- etched to lost 
the life of the unit! 

Both kit and wired unit 

available for immedi- 

ate delivery from your 

local RCA Distributor! 

TV service technicians, hams, hobbyists -now you can buy the 
easiest -to- assemble VTVM kit ever made! Step up and meet the new 
RCA VoltOhmyst which incorporates the famous RCA VoltOhmyst quality, 
accuracy, and performance -an instrument you'll be proud to 
display "on the job!" 
You get simplified step -by -step instructions, laminated circuit board 
construction, oversized drawings -all the help needed to accomplish 
mechanical and electrical assembly faster than you've ever believed possible! 
You can buy this instrument, kit or wired NOW "off the shelf" at your 
local RCA Distributor. Either way, you are assured of an instrument which 
can give you long, dependable performance. See the 
RCA WV -77E VoltOhmyst Kit today! 

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

DECEMBER, 1958 

SPECIFICATIONS 

Ranges: 

DC and rms -1 t/, volts to 1500 volts full 
scale in 7 overlapping ranges 

Peak topeok -4 volts to 4000 volts full 
scale in 7 overlapping ranges 

Resistance -from 0.2 ohm to 1000 meg 
ohms in 7 overlapping ranges. Zero- center 
indicaton for discriminator alignment 

Accuracy-±3% of full scale on dc ranges 
±5 °/, of full scale on oc ranges 

Frequency Response -flat within ±1/2 db, 
from 20 cycles to 500 Kc on oll ranges up 
to and including 400 volts peak -to -peak 

Input Resistance -11 megohms with 
probe and cable 
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ANNUAL INDEX (Continued) 

Audio -High Fidelity (Continued) 
Stereo (Continued) 

Tuner Features Multiples Output 
(Garner) Oct 53 

"Talk;nq.Book" Phono (WN) Sep 80 
Tape(s) and Tape Recorder(s). see also 

,Audio -High Fidelity, Stereo 
Mike Stand (TTO) Sep 130 
Missile, Rugged for (WN) Mar 58 
Playback Equalization, Lowdown on 

(Burnstein and Pollak) Nov 78 
Reader, Magnetic Page (WN) Sep 80 
Recording Identification (TTO) Jul 112 
"Sandwich" Magnetic (NB) Sep 6 

Telephone 
Dialing Automatic (Pat) Jun 112 
Skindiver's (Pat) Jan 128 

Testing, see Test Instruments 
Transformer, Output 

Hi -fi (Pat) Sep 128 
Is It Out? (Ravenswood) Jan 80 
Push -pull Stage, SeriesConnected 

(Pat) Mar 131 
Trapping Wildlife (NB) Jan 12 
Turntable 

Change or, Take Your Pick (Burnstein) Jun 48 
Thorens TD -124+ Mar 38 

Ultrasonics Cleans Dishes (WN) Jun 58 
WWV Services Apr 36 

Auto Radios, Servicing Transistor (Darr) 
Part I Jan 93 
Part II Feb 92 

Automatic Fine Tuning Is Here (Libes) Feb 56 
Automatics in Factories (NB) May 8 
Auxiliary Circuits, More About (Garrett) Jan 36 

B 

B- Supply Systems, Servicing Stacked 
(McRoberts) Mar 86 

Backward Diode (Bukstein) Nov 35 
Blind, Electronics Brings Light to (Button) Dec 53 
Boat Horn and Haler, Electoric 

(Davidso -) Jul 81 

Book Reviews Jan 150; 
Feb 150; Mar 148; Apr 154; May 146; 
Jun 124; Jul 118; Aug 117; Sep 138; 

Oct 150; Nov 142; Dec 139 
Build an A,,oio Vtv^' (Fa "z Jul 59 
Business and Peop'e Jan 147; 

Feb 144; Mar 142; Apr 148; May 141; 
Jun 119; Jul 113; Aug 112; Sep 137; 

Oct 145; Nov 137; Dec 133 

C 
Cathode Follower, Mcre About 

(Crowhurst) 
Changer or Turntable, Take Your Pick 

(Burnstein) 
Chasing Gremlins Out of Kit Building 

(Becker) 
Check Electrclytics in- Circuit (Levitt) 
Checking Hi -F: Amplifiers (Crowhurst) 
Choosing a Multiset Coupler (Rogers) 
Cloud Cover, Satellite Measures (Rich) 
Coherer to Spacistcr (Kennedy) 

Corres 
Color Selection With Chromatron Tube 

(Allen) 
Color V:s:o -, Strange World of 

(Middleton) 
Compass, Electronic, to Guide You Horne 

(Pugh) 
Compatibility ano Steec Disc (Crowhurst 
Compleat TV Repairman (H'ghstone) 
Controls, Controls, Controls (Middleton) 
Convergence, Red and Fu.zball on 

(Middleton; 
Custom Preamo for Your Hi -Fi System 

(Porto) 

D 
Day Before Christ"as (Darr) 
Dc Amplifiers, Transistor and Hybrid 

;Hill) 
Dc -Ac Attenuate, Has Many Uses 

(Queen) 
Designing Low - Distortion 12 -Watt 

Amplifier (Voss)* 
Dipoles and Yagis (Scala Radio Staff) 
Down Low With an, Audio Oscillator 

( Jaski) 
Drive -in Moves, Induction Pickups and 

(Nadeli) 
Dynamic Brake Stops Power Tools 

(Di Elsi) 

E 

Economy Test Tube (Meyer) 
EDITORIALS 

Atypical Television 
Electronics iv Space 
50 Year; Hence 
Future TV Possibilities 
Is Military Radar Doomed? 
Opportunities in Electronics 
Our Growing Industry 
Radio Signals to Venus 
Satellite Electronics 
Service Technician and Client 
Teleducaticn ogress 
Transistor Trends 

Corres 
ELECTRONIC(S) 

Alarm 
Burglar, Transistor (NB) 

144 

May 50 

Jun 48 

Sep 46 
Oct 64 
Dec 45 
Oct 82 
Nov 32 
Apr 45 
Sep 16 

Apr 115 

Jan 32 

Jun 
Aug 
Fe b 
Feb 

28 
35 
78 

80 

Jan 38 

Jul 32 

Dec 80 

Jul 86 

Nov 56 

Aug 33 
Nov 103 

Nov 54 

Mar 34 

Aug 31 

Mar 57 

Oct 
Jan 
Apr 
Fe b 
Sep 
Nov 
Aug 
Jun 

Mar 
Jul 

Dec 
May 
Aug 

35 
31 

31 

31 

31 
31 

25 
27 
33 
25 
31 

33 
14 

Jun 10 

Electronics (Continued) 
Alarms (Continued) 

Movement -Triggered (WN) Mar 58 
Power -Failure (Pearce) Jan 116 

Simplification (TTO) Apr 142 
Radiation, Seeing Eye Senses (NB) Feb 12 
Radioactivity Indicator (Pat) Oct 139 
Window (REC) Feb 147 

Amplifiers 
Dc, Transistor and Hybrid (Hill) Jul 86 
Direct -Coupled (REC) Feb 146 

Transistor (Pat) Sep 128 
Anemometer (Gottlieb) Sep 82 
Atomic Power and (NB) Nov 6 
Bias Supply, Variable (REC) Jul 110 
Boat Horn and Hailer (Davidson) Jul 81 
Brake, Dynamic, Stops Power Tools 

Clock 
(Di Elsi) Aug 31 

Drive, Transistor (Pat) Oct 138 
Precise Servo (Pat) Nov 135 

Communications via Meteor Bursts 
(Montgomery) Jul 88 

Compass to Guide You Home (Pugh) Jun 28 
Computer 

Digital, Guides Jets Apr 68 
Indexes Dead Sea Scrolls (NB) Jun 8 
Mr. Math, Analog (Frantz) Jun 52 
Perceptron (NB) Oct 10 

Converter, Dc to Ac (Pat) May 130 
Cooling 

-Heating Appliances (NB) Sep 6 
by Magnetic Field (NB) Jun 8 

Detection of Atomic Tests (NB) Jul 8 
Earmuffs (NB) Oct 52 
Eddy -Current Stove (WN) Apr 93 
Educational Use (NB) Jul 8 
Electricity from Heat (NB) Dec 6 
Facsimile Signals Off Meteor Trails (NB) Jan 10 
Flash, Improved (Pat) Jan 129 
Flasher (REC) Oct 141 

Furnace Control. MindReading 
( McRoberts) Oct 105 

Gain Control, Double- Action (Pat) Feb 127 
Generator, 3- Phase (Pat) Nov 135 
Getter, Notes on (Becker) Feb 42 
Gravitational Waves Radio Substitute 

(NB) Aug 6 
Headlight -Glare Devices (NB) Nov 6 
Heat to Electricity (NB) Feb 6 
Highway (NB) Jul 10 
"Highway in Sky" (WN) Oct 52 
Hot Chassis (Corres) Apr 24 
Humidity Meter, Wet- Thermistor, 

Relative (McRoberts) Aug 26 
Hurricane Tracking (NB) Dec 12 
'GY and (McQuay) 

Part I Feb 36 
Part II Mar 82 

Inertial Guidance Directs Planes and 
Missiles (Julian) Dec 56 

Intensifier Orthicon (WN) Sep 81 
IRE 1958 Meet News From 

(Leslie) Jan 56; (NB) Feb 6 
Ught Meter, Sensitive (REC) Dec 123 
Locator, Transistor, Finds Metal Fast 

(Bohr) Mar 62 
Look -Listen Book (Pat) Sep 128 
Magnetic 

Field, Visible (Pat) Dec 132 
Tape, Sandwich (NB) Sep 6 

Maser 
Amplifier Brings Targets Closer (NB) Jun 6 
Oscillator for Space Guidance (NB) May 6 

Medical Usc 
Blind, Electronics Brings Light to 

(Button) Dec 53 
Deaf Man Hears Again (NB) May 8 

Ears, Electronic (NB) Dec 6 
Electrocardiograms by Phone (NB) Dec 52 
Electronic Conference (NB) Jun 8 
Radio Pill (WN) Apr 93 

Old -Timer Diversifies (Darr) Oct III 
Oscillator Stable Transistor (Pat) Aug 107 
Photocell 

Circuits, Try These (Bohr) Sep 86 
Seeing Aids for Blind (NB) Jan 6 
Sensitive (Queen) Jan 118 

Photographing C -R -Tube Images 
(Samuel) Feb 40 

Power Source, New (Hubbard) Mar 60 
Printer, Fastest (NB) Feb 6; Aug 12 

Radiation Counter (REC) Mar 132 
Radio Telescope 

Jodrell Bank (Lovell) Feb 32 
Mullard Observatory (Cambridge 

University) (WN) Dec 52 
Reading Device Reads Handwritten 

Numbers (WN) Mar 58 
Recorder- Reader, Magnetic (WN) Sep 80 
Relav(s) 

Better Light (Gucken) Apr 126 

Circuits, Transistors Sensitize (Bohr) Jan 112 

Gating With Diodes (McKay) Aug 28 
Corn Sep 129 

Get Most Out of (McRoberts) Nov 36 
Neon Bulb, New, Acts Like Thyratron 

(Tyler) Oct 102 
Satellite, see Satellite 
Scientific Knowledge, How's Your? 

(Graf) Sep 95 
Semiconductors, see Semiconductors; 

Transistors 
Series Rectifier High- Resistance (REC) Dec 121 

Servo Amplifier, Industrial (Frantz) Apr 120 
Soldering, Ultrasonic (Pat) Jul 100 

Electronics (Continued) 
Switch 

Synchronized (Jaski)* Apr 60 
Transistor (Pat) May 128 

Temperature Control (Pat) Jul 100 
Thermicnic Converter (WN) Sep 81 

Corres Dec 16 
Thermometer, Germanium Resistance 

(WN) Jun 58 
Timer, Three-Way (Leftwich) Nov 39 
Toroid Transistor Power Supply (WN) Jan 45 
Varicap Capacitor for Color TV (WN) Jan 45 
Voltage -Divider 

Calibrator (Pat) Mar 130 
Stiffer (REC) Dec 121 

Wescon Visit (Jaski) Nov 42 
Wristwatch, Electric Feb 42 

Expand -to- Stereo Unit Jul 36; (NB) Jul 6; (NB, Sep 6 
Experimenter's Economy Tube Checker 

(task;) Dec 32 

F 

Facts and Fallacies in Color TV Service 
(Middleton) Jun 

Faster Radio Repairs (Ledbetter) Jan 
Final Touchup for Your Amplifier (Reed) May 

Sep 
Apr 
Fe b 

Fix Your Scope (Samuel) 
Fixed -Bias Story (Ravenswood) 
FM 

Aids AM (NB) 
Band, Uses for (NB) 

Corres 
Booster, 30 -50 -Mc (REC) 
Converter, Regency RC -103 Televerterf 
Dx Sep 61; 

Communications via Meteor Bursts 
( Montgomery) 

Corres 
15,000 -Cycle Telephone Line Used (NB) 
Multiplex 

Deadline (NB) 
Output, Stereo Tuner Features 

(Garner) 
3- Channel (NB) 

Network (WQXR) (NB) 
Rediscovery of FM Broadcasting 

(Lac henbruch) 
Tuner 

Sweet (Sweet) 
Use in TV (NB) 

lun'nq Indicator, Sensitive (Harris)* 
TV -Tone Adapter) 
Upswing (NB) 

400 Loudspeakers ( Gernsback) 
From Coherer to Spacistcr (Kennedy) 

Corres 
Furnace Control, Mind -Reading 

(McRoberts) 

G 
Gating With Diodes (McKay) 

Corr 
Get the Most Out of Your Relays 

(McRoberts) 
Getter, Notes on (Becker) 
Getting Feedback Straight (Crowhurst) 
Gravy Tran, TV Man Rides (Leftwich) 

Corres 

H 
Harmonics Wok for You in New 

Convergence Circuit 
(Middleton) 

Hearing Aid 
Low -Cost, Transistor (Frantz) 
Sun- Powered (WN) 

Hi -Fi Amplifiers Abroad (Martin) 
Hi -Fi Record Care (Hundley) 

Corres 
High Fidelity, see Audio -High Fidelity 
High -Fidelity Amplifier Design and 

Performance (Horowitz) 
High- Impedance Rf Probe (Tooker) 
High -Power Performance With Low -Power 

Amplifier (Baldwin) 
Corres 

Horizontal Ringing (Dines) 
How the Stereo Disc Works (Crowhurst) 

Corr 
Corres 

How to Service Transistor Radios (Stewart 
and Lightfoot) 

Humidify Meter, Wet Thermistor, Relative 
(McRoberts) 

Humless Preamp Heater Supply (Geisler) 
1 

IGY, Electronics and (McQuay) 
Part I 

Part II 
Improving Radio and Phono Amplifiers 

(Crowhurst) 
Improving the Small All -Wave Radio 

(French) 
In- Circuit Capacitor Tester (Kelvin) 
Induction Pickups and Drive -in Movie 

(Na dell) 
Industrial 

Old -Timer Diversifies (Darr) 
Servo Amplifier )Frantz) 

Inertial Guidance Directs Planes and 
Missiles (Julian) 

Intercoms, see Audio -High Fidelity, 
Intercoms 

IRE 1958 Meet, News from (Leslie) 

86 
100 
54 

129 
64 
47 

Mar 10 
Sep 10 

Oct 17 

Jun 113 
Apr 32 
Nov 108 

Jul 88 
Aug 20 
Apr 14 

Feb 10 

Oct 53 
Apr 6 

Dec 6 

Jan 98 

Oct 58 
Mar 6 
Oct 56 
Apr 32 
Jan 10 

Oct 46 
Apr 45 
Sep 16 

Oct 105 

Aug 28 
Sep 129 

Noy 36 
Feb 42 
Mar 42 
Nov 98 
Dec 21 

Oct 91 

Nov 96 
Jul 56 

Sep 32 
Jul 30 

Oct 47 

Apr 40 
Jul 76 

Feb 43 
Apr 18 

Jul 37 
Jul 26 

Sep 129 
Oct 17 

Sep 49 

Aug 26 
Mar 117 

Feb 36 
Mar 82 

Sep 40 

Jul 49 
Feb 109 

Mar 34 

Oct 11 

Apr 120 

Dec 56 

Jan 56; 
(NB) Feb 6 

RADIO -ELECTRONICS 



(--DX -16 Super Deluxe TV KITS 
70° or 90° - operating all 17 ", 21 ", 24" and 27" PICTURE TUBES 

g:LT 

A 
Dimensiona 17, 'W o 16 "D 

Shipping wo,ght 00 Ibs. 

Mounts Horizontally, Vertically or Sideways 
* feud Urc, a It;-'ILbe l'ha »i, scith 1 , , .... 

* Latest Intercarrier Circuitry and Multi -section Tubes. 
* Standard Neutrode Tuner for Selectivity & Fine Definition. 
* 5 Microvolts Sensitivity (20V peak to peak at CRT grid). 
* Fast Action AGC for Drift Free, Steady and Clear Pictures. 
* 3 Hi -gain Video I.F. Starnes for fine Contrast and Details. * AGC Level Control, for adjusting reception to signal area. * All Video and I.F. Coils factory pre -aligned and tuned. 
* Large 250mä Power Transformer for dependable service. 
* 12" Speaker or Twin-cone 6" x 9" Speaker. 

Includes LIFE -SIZE step -by -step Building Instructions 
Most Up -To -Date and Practical Course in Television 

COMPLETE KIT with SET of WESTINGHOUSE TUBES 
4 ',tilt.; nd ,:I -., CI', ray. l ltll.. `N :. 1:1 Ir, ,.554, 
611N4 and 6CG8 included in the Twpr 11, clt'fl 

$79.97 

Also sold on EASY- PAYMENT -PLAN -buy LIFE -SIZE Instructions 52'49 and buy Parts as you build. J 
Westinghouse ALUMINIZED PICTURE TUBES 

BRAND NEW in Factory Sealed Cartons -With a Full Year Guarantee 

17NP48A / ' 1 722.66 Li JJ 
L 

21 24 
24ALP4 

=741 SA 
V 

99 I L / 
17LP4A 21YP4A 24VP4A 

/'27LP4A 
27RP1 

17aP4A 212P4B 24YP4 

74.31 

BUILDL N CABINET FOR 
ANY TV CHASSIS 

Comparable to the type that Top Mfrs. use on high priced TV sets. 
CABINET KIT with 90°0 of the job done. includes - 

FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK. SAFETY GLASS. ETC. 

AND EASY -TO- FOLLOW ASSEMBLY INSTRUCTIONS 
Front. Top Ind Sld,o supplied In a beautiful Piano Finish Knob panel 
undrilled l'or !moulting \lank .peeity typ.' or manlier nt CRT tard. 
Same pr,. tl. :hogiut, Walnut or Blond. (Shipping %%eight :al Ib..I 

21" CABINET KIT 26 H, 25 W, 22 "D =2495 

17 CABINET KIT 24Vó "". 22'W: %24.85 

FRONT SECTION 
Only 

(L $ 
Latest Sensational 21mc TUNER si 597 ette all ,round performance. C,» 

le te with Tubes and Instructions 

24 or 27 CABINET KIT ITT' 28',7''W 536'47 

.,r WALL INSTALLATIONS Includes Mail.. 
21 517.45 I 24 or 27 522.97 Safety cals., Decal: and Illustrated Instruction - 

Complete ready to install -In Mahogany, Wain . aid or unlinisb,.I 

STANDARD NEUTRODE TUNER 

TV PLASTIC OPEN MASKS 
21 "- Rectangular IB" x 22 52.38 
24 "- Rectangular 21" o 26" , , 4.93 
27 "- Rectangular 21" x 26" 4.93 

On 21 specify type number of CRT us. d 

TV SAFETY GLASS in HANDY SIZES 
16" x 20" 52.94 I 20'4" x 25" 55.47 
18" x 221¡" 5.16 21" x 26' 5.87 

90° TI! CONVERSION KIT 
' Convert any Size, any make TV RECEIVER .\ 

to operate the 24" or ANY 90° PICTURE TUBE. 

COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of 90 YOKE & 18kv FLYBACK, 
30kv FILTER, 6AX4 TUBE, BRACKETS, WIDTH 
CONTROL, CONDENSERS, RESISTORS. 

Your Si 8 List Price 539.75 
Price 15 5;; I. 

CONVERSION MANUAL 
6 Diagrams w 

Similar Kit for any 70 CRT...9317 J 
TUBULAR CONDENSERS -85 C TOP QUALITY- Equally as good for Radio or TV work. 
.0047-400v, ,01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, 02-600v 5c ea. 
.1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001.1000v, .01-1000v 8c ea. 
.035-1000v, .047-1000v, .1-1000v, .015.1600v, .03-1600v, .0016000v, .005-6000v 14c ea. 

ELECTROLYTIC CONDENSERS -85 C 1.50v, 1 -150v, 2.450v, 5-150v, 8.150v..19cea. 
20 20 -150v, 50/30.150v, 40 -150v, 10-450v, 20-450v, 30 -450v, 40-450v, 60 -450v, 80.450v. 34c ea. 

CARBON RESISTORS Regular factory stock in Stackpole, I.R.C., Speer, etc. 
WATT 10°0 10, 39, 47, 100, 120, 150, 330, 390, 470, 560, 680, 820, lk, 1800Y 2c ea. 

, WATT 10°'0 2700. 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 15k, 22k, 27k, 33k' 2c ea. 'i WATT 10°0 39k. 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 27011. 330k'' 2c ea. 
' 2 WATT 10°'0 390k, 470k, 560k, 680k, 820k, p 1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEG,' 2c ea. 

1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, 1k, 1800, 2700, 470077 3e ea. 
1 WATT 10°'0 6800. 10k. 15k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 150k, 470k, 650k,, 3c ea. 
2 WATT 10 °.b 3.9, 18, 22. 82, 100. 180, 2200. 4700, 6800, 8200, 18k, 22k, 100k, 470k'' 4c ea. 

CERAMIC CONDENSERS 1, 2. 3, 5, 6, 10, 22, 25, 47, 50. 51, 56, 82. 100, 120, 200 mn,f .... 3c ea, 
CERAMIC CONDENSERS 220, 250. 270. 330, 470, 1k. 1200, 1500, 2k, 5k, 6800, 10k mmf .... 3c ea. 
MICA CONDENSERS 5. 25, 50, 60, 68, 75, 100, 120, 150, 220. 270, 390, 470, 510 mint 3c ea. 
MICA CONDENSERS 560. 680, 820, lk, 2k, 2500, 3300. 4700, 6k. 6800. 8k. 10k ,,:I, t 3c ea. 

"ONE DOLLAR',= 
As much as SIS worth - Everything Brand Nei,, 
and sold to you with a money back guarantee 

DEDUCT 10% OF S10 0R OUER 

(ON THESE DOLLAR BUYS) 

Plus a FREE SURPRISE PACKAGE 
S15 - "JACKPOT" TELEVISION PARTS Si 
40 - ASST. PRECISION RESISTORS 
10 - TV CARTWHEEL CONDENSERS mks' 51 

Ll 1 - 5" PM SPEAKER a Si 
' 20 - TUBULAR CONDENSERS S1 

25 - TUBULAR CONDENSERS . °,. v Si 
20 - TUBULAR CONDENSERS rnov S1 

H 100 - ASSORTED FUSES S1 
' 100 - ASST. iii WATT RESISTORS some s', S1 

70 - ASSORTED 1 WATT RESISTORS some 5' , Si 
-- 35 - ASSORTED 2 WATT RESISTORSsnme s. , Si 

' 50 - ASST. TUBULAR CONDENSERS Si 
10 - 6' ELECTRIC LINE CORDS Hue- $1 
5 - TV CHEATER CORDS .II: : :n:s Si 

' 4 - 50' SPOOLS HOOK -UP WIRE ...,(Ors S1 
1 50 - STRIPS ASST. SPAGHETTI -lies , 51 

D 100 - ASST. RUBBER GROMMETS st sixes 51 
100' -TWIN LEAD -IN WIRE 300 ..,vs duty 31 
50' - FLAT 4- CONDUCT. WIRE purposes .Sl 
25' - INSULATED SHIELDED WIRE S1 
1 - 57 INDOOR TV ANTENNA 
20 -ASST. TV KNOBS, ESCUTCHEONS, Etc .S1 
3 - ASST. TOGGLE SWITCHES Si 
6 -ASST. SLIDE SWITCHES .. p- Si 
4- BAKELITE KNIFE SWITCHES a Si 

D 15 - ASST. ROTARY SWITCHES worth Si 
E 100' - FINEST NYLON DIAL CORD 'pest sloe 51 [ 200 - SELF TAPPING SCREWS .g. ., S1 

L 35 - ASST. RADIO KNOBS . .!oush.on S1 r 100 - KNOB SPRINGS x 1;- 51 
100 - ASSORTED KNOB SET -SCREWS Si 
25 ASSORTED CLOCK RADIO KNOBS Si 
400 - ASST. H'DWARE stns S1 
50 - ASST. SOCKETS nmiatu,. S1 
20 - ASSORTED TUBE SHIELDS :es S1 
50 - ASST. MICA CONDENSERS , S1 
50 -ASST. CERAMIC CONDENSERS.. Si 
10 - ASST. VOLUME CONTROLS S1 

- 5 - ASST. VOLUME CONTROLS , S1 

100 - VOLUME CONTROL HEX NUTS Si 
20 - ASST. PILOT LIGHTS I era.. no. - Si 
10 - PILOT LIGHT SKTS. L,,. ,iris, type, wired S1 

50 -ASST. TERMINAL STRIPS I s . tow 51 
10 -ASST. RADIO ELECTRO. CONDENSERS 51 
5 - ASST. TV ELECTROLYTIC CONDENSERS S1 
25 - ASST. MICA TRIMMER CONDENSERS S1 
50 - TUBULAR CONDENSERS S1 
50 - TUBULAR CONDENSERS Si 
2 - ELECTROLYTIC COND. . 51 
2 - ELECTROLYTIC COND. 51 
30 - FP CONDENSER MOUNTING WAFERS S1 
3 - ELECTROLYTIC COND. 51 
3 - ELECTROLYTIC COND. Si 
10 - HV TUBULAR CONDENSERS ni,n,v $1 

' 10 - HV TUBULAR CONDENSERS -,,i- 400"5 51 
' 10 - HV TUBULAR CONDENSERS , , l -60ouv , Si 

35 - MICA COND. '0100 mmf & h -270 mmf S1 
35 - MICA COND. 20 -1.0 mmf & 15 -680 mmf Si 
35 - MICA COND. 20 -820 mmf & IS -1000 mmf Si 
35 - CERAMIC COND. 20 -5 mmf & I5 -10 mm! Si 
35 - CERAMIC COND. 20 -?S mmf & 15 -47 mmf.... 51 
35 - CERAMIC COND. 20 -SO mmf & I5 -'S mmf $1 

' 35 - CERAMIC COND. 20 -100 mmf & 15.150 mmf S1 

' 35 - CERAMIC COND. 20 -2.0 mmf & 15 -470 mmf $1 
35 - CERAMIC COND. 20 -1000 mmf & IS -1500 mm! S1 

35 - CERAMIC COND. 20 -2000 and & 15.5000 am!. 51 
50 - 100'..' ''2 WATT RESISTORS 5 °' 51 

h 75 - 470K'.1 ''2 WATT RESISTORS 10% Si 
n 35 - 100Kf! 2 WATT RESISTORS 10 °'o S1 
[1 10 - ASST. WIREW'ND RES. - 20 wau 51 

rl 3 - AUDIO OUTPUT TRANS. ^I ii t>oe Si 
C 3 - AUDIO OUTPUT TRANS. or 6V6 type S1 

3 - I.F. COIL TRANSFORMERS Iso kr S1 
¿' 3 - I.F. COIL TRANSFORMERS 10.7 me FM 51 

4 - OVAL LOOP ANTENNAS --'t hi -gain types .S1 
¡: 3 - LOOPSTICK ANT. I.: r.. . :.'slubie ... 51 

12 - RADIO OSCILLATOR COILS v..., be 51 
3 -' /a MEG VOLUME CONTROLS ti. switch 51 

-' 5 - 50K VOLUME CONTROLS itcs Sl 
' 10 -SURE GRIP ALLIGATOR CLIPS Si 

1 -GOLD GRILLE CLOTH - Si 
5 -SETS SPEAKER PLUGS Si 
10 - SETS PHONO PLUGS and PIN JACKS 51 
2 -52.50 SAPPHIRE NEEDLES :,IOU pl.,yings S1 

5 - DIODE CRYSTALS _1N22 1 -INlit S1 

2 - SELENIUM RECTIFIERS ma& 1 -130mä Si 
15 - ASST. TV COILS ng, width. etr. .S1 
1 - TV VERT. OUTPUT TRANS. iu to I rati., 51 
5 -TV CRT. SOCKETS .:;s is leado Si 
5 - HI -VOLT. ANODE LEADS ,.uh ix" teal .. S1 
1 - TV RATIO DETECTOR TRANS. 1.s no S1 

1 - SET TV KNOBS seals 51 
1 - LB ROSIN CORE SOLDER Si 
6 - SPIN TIGHT SOCKET SET - Si [ 3 - TV ALIGNMENT TOOLS - - 51 

HANDY WAY TO ORDER -Simply tear out advertisement 
and pencil mark items wanted IX in square is sufficient): 
cnclose with money Order or check. You will receive a new 
opy of thin 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, NP W York 7, N.YB COranciistl9 
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ANNUAL INDEX (Continued) 

Jodrell Bank Radio Telescope (Lovell) 

K 

Kits) 
Building, Chasnq Gremlins Out of 

(Becker) 
Mohawk, Communications Receiver Kit 

(Frye) 
Printed-Circuf Switches Simplify 

Construction 
Know Your Levels (Crowhurst) 
KT88's. New Amplifier With (Hafler) 

L 

Les Paul, Technician and MJsican (Leslie 
Literature, see Technical Literature 
Looking In on London (Smith) 

Corres 
Lowdown, on Tape Playback Equalization 

(Burste :n and Pollak) 

M 
Master Control Un't for Audio Tests 

(Hedger 
Measure Millivolts wth Vtvm (Reinder)). 
Medicine 

Blind, Electronics Brings Light to 
(Button) 

Deat Man Hears Again (NB) 
Ears. Electronic (NB, 
Electrocardiograms by Phone (WN-I 
Electronic Conference (NB) 
Radio Pill (WN) 

Meteor Bursts, Communications via 
(Montgomery) 

Mind -Reading Furnace Control 
(McRoberts) 

Mohawk Communica'ions Receiver Kit 
(Frye) 

More About the Cathode Follower 
(Crowhurst) 

More Crosshatch Generators (Middleton) 
Mr. Math, Analog Computer (Frantz) 
Multiplex Output. Stereo Tuner Features 

(Garne) 

N 
Neon Bulb Acts Like Thyratron (Tyler) 
New Circuits in TV Tuners (Lucas) 

Part I 

Part II 
New Devices Jan 133; Feb 136; Mar 137; 

May 135; Jun 104; Jul 105 
Sep 113; Oct 131; Nov 125; 

New Look in Inaoo Antennas (Steckler) 
New Power Source (Hubbard) 
New TV Tube Does 3 Jobs (Hedrick) 
News for the Audiophile (Burnstein) 
Noteworthy Crcuits see Radio- Electronic 

Circuits 
Notes on the Ge "er (Becker) 
Null Detector and Sensitive Indicator, 

Transistor (Ladd)' 

O 
Old -Timer Diversifies (Darr) 
On the Market see New Devices 
Oscillation and Regereratiion in Transistor 

Rauios Serv' cinq 
(McRoberts) 

Output Transformer Is It Ou'? 
(Ravenswood) 

Corres 

P 

PA Dummy Load !Houston) 
Parallel Resistance Chart ( Wellsard) 
PATENTS 

Age, Instantaneous 
Amplifier 

Audio, 2 -Stooc 
Direct -Coupled, Transistor 
Tube -Transistor 
Uhf 

Attenuator, Transistor 
Brake Control, Automatic 
Clock Drive Transistor 
Clock, Precise 
Converter. Dc to Ac 
Flash Improved Elec rcnic 
Gain Control DoubleAction 
Generator, 3 Phase 
Golf Taine, Stroboscopic 
Inverter, D.: Transistor 
Look -Listen Book 
Loudness Control 
Magnetic Fields, Visible 
Monaural- Binaural Sound by Radio 
Oscillator, Stable Transistor 
Phase Indicator. 
Push -pull Stage, Series- Connected 
Radar 

Shield 
Radioactivity Indicator 
Responder, Passive 
Sawtooth Generator, Push -pull 
Soldering Ultrasonic 
Speech Brightener 
Superregen, Broadcast 
Switch, Transistor 
Telephone 

Dialing, Automatic 
Skindiver's 

Feb 

Sep 

Dec 

Fe b 
Jun 
Jan 

Oct 

Sep 
Dec 

Nov 

Mar 
Oct 

Dec 
May 
Dec 
Dec 
Jun 
Apr 

Jul 

Oct 

Dec 

May 
Jul 

Jun 

Oct 

Oct 

Aug 
Sep 
Apr 145; 
Aug 100; 
Dec 
Jun 
Mar 
Apr 
Apr 

Feb 

May 

Oct 

Apr 

Jan 
Jun 

Jun 
Oct 

Jan 

Mar 
Sep 
May 
Feb 
May 
Feb 
Oct 
Nov 
May 
Jan 
Feb 
Noy 
Oct 
Mar 
Sep 
Apr 
Dec 
Dec 
Aug 
Aug 
Mar 
Apr 
Feb 
Oct 
Jun 
Feb 
Jul 
Jan 

Aug 
May 

Jun 
Jan 

Patents (Continued) 
32 TV System, Closed Circuit Dec 

Temperature Control Jul 
Transformer Hi -F: Output Sep 
Voltage- Divider Calibrator Mar 

Phase Shift, You Car Measure (Jaski) Sep 
Photocell 

46 Circuits, Try These (Bohr)' Sep 
Seeing Aids for B''nd (NB) Jan 

98 Sensitive (Queen) Jan 
Photographing CR'Tube Images (Samuel) Feb 

53 Pickup Arms, HiFi (Hirsch) 
39 Corres Mar 
58 Part II Jan 

Part Ill Feb 
Playback Preamp for Stereo Tapes 

38 (Moller) Apr 
Police Receiver, 3Transistor Pocket 

52 (Bohr) Jun 
18 Power -Failure Alarm (Pearce)' Jan 

Simplification (TTO) Apr 
78 Pulse Sync for Your Scope (Meyer)' Dec 

o 
QRM Dodger (Wherry)* Nov 

54 
62 

R 
RADAR 

53 Age. Instantaneous (Pat) Jan 
8 Amplifier, Microwave (NB) Sep 
6 Antenna System, Long -Range (WN) Mar 

52 Heart of Air Defense Mar 
8 ''Moon Bounce" (NB) Aug 6; Nov 

93 Navigators (NB) May 
Patent (NB) Jan 6; (Pat) Apr 

88 Shield (Pat) Feb 
Speeding Conviction (NB) Jan 

105 3,000 Mile Radio Network (NB) Jun 
RADIO 

98 All -Wave 
Improving Small (French) Jul 

50 Magnavox Intercontinental AW 100f Aug 
43 Motorola Weatherama 6X39f Nov 
52 Philco Trans -World T9f Nor 

Transistor (Scott) Aug 
53 Two Multiband Sets (Scott) Nov 

Zenith Trans- Oceanic Royal 1000f Aug 
Amateur 

102 Code Oscillator, Transistor (REC) Dec 
Electronics Course (NB) Noy 

43 Frequency Standard, Low Cost Transistor 
56 (Lederer) Nov 

Pushbutton Controls (REC) Feb 
QRM Dodger (Wherry) Nor 

124 Superregen, Surface- Barrier (REC) Jan 
84 Amplifiers, Improving Phono and 
60 (Crowhurst) Sep 

102 Antenna, Auto, Water - Logged (Tech) Jun 
38 Authorizations (NB) Apr 

Bands, Allocations (NB) Apr 8; Jul 6; Oct 
Coils, Why Wind? (Corres) May 

42 Communications in a Hurry Jun 
Compass, Electronic, to Guide You 

109 Home (Pugh) Jun 
Converter 

Tracking US Satellites (Corr) Jan 
Vanguard 108 (Graham)* Jan III Crystal Set, And Now . . .! Sep 

Emergency Communications Jun 
Fading (NB) Apr 
FM, see FM 

70 From Coherer to Spacistor (Kennedy) Apr 
Corres Sep 

80 Interference (Corres) Sep 
14 Kit Building, Chasing Gremlins Out of 

(Becker) Sep 
Low Voltage, Radio Runs on (Smith) Jun 

46 Marine 
61 Weekend Sailors, Radio for (Sands) 

Part I Nov 
28 Part II Dec 

Meteor Bursts, Communications via 
30 (Montgomery) Jul 
28 Miniature, Modular 5 -Stage (WN) Jun 
28 Mohawk Communications Receiver Kit 
27 (Frye) Dec 
28 Monaural-Binaural Sound by Radio (Pat) Dec 
27 Municipal Use (San Francisco) (NB) Jun 
38 Oscillator 
35 Code, Transistor (REC) Jun 
30 Slug -Tuned VFO Has Stable Output 
29 (Gallagher) Jun 
27 Parallel Resistance Chart (Wellsard) Oct 
35 Parts (Corres) May 
38 Portable 
30 Low Voltage, Radio Runs on (Smith) Jun 
28 Magnavox Intercontinental AW 100t Aug 
37 Motorola Weatherama 6X39) Nov 
32 Philco Trans -World T9f Nov 
31 Police 
07 3Transistor Pocket Receiver (Bohr ¡' Jun 
07 2 -Way (NB) Aug 
31 7- Transistor Pocket (Corr) Jan 
37 

6 -Band Transistor (Pugh) May 
27 

3- Transistor 
39 Regenerative (C hereof)' Feb I; 
27 VeeP Jul 

00 Tiny -Trap Pocket (Frantz) Jan 
29 What's Old? What's New? Aug 
08 Wrist Radio Oct 
28 Zenith Trans -Oceanic Royal 1000) Aug 

Preamp(s) 
12 Adding to Ac Dc Set (REC) Apr 
28 Heater Supply, Humless ( Geister) Mar 

131 

100 
128 
130 
100 

86 
6 

118 

40 

14 

60 
50 

37 

32 
116 
142 

36 

52 

128 
6 

58 
50 

6 
6 

137 
127 

6 

8 

49 
53 
51 
48 
50 
48 
53 

123 
10 

61 
146 
52 

143 

40 
117 
la 
6 

14 
31 

28 

141 

101 

51 

31 

8 

45 
16 

21 

46 
34 

44 
90 

88 
59 

98 
131 

8 

114 

38 
61 

16 

34 
53 
51 

48 

32 
6 

141 

83 

100 
55 

106 

55 
S7 
53 

140 
117 

Radio (Continued) 
Remote Control 

Brake, Automatic (Pat) Feb 
Lawnmowers (NB) Dec 
Street Lighting (NB) Jan 
Tone Modulator for R -C (Safford) Apr 

Servicing, see Servicing; Test Instruments 
Stereo 

Broadcast (NB) Jun 
Tuner Features Multiplex Output 

(Garner) Oct 
Su perregen 

Broadcast (Pat) Aug 
Surface -Barrier (REC) Jan 

Tabletop Transistor (Pugh) Feb 
Transistor 

All -Wave (Scott) Aug 
Kerosene Thermopile Operated (WN) Oct 
Magnavox Intercontinental AW 100f Aug 
Motorola Weatherama 6X39f Nov 
Multiband Sets, Two (Scott) Nov 
Oscillation and Regeneration, Servicing 

(McRoberts) Apr 
Philco Trans -World T9) Nov 
Philco VeeP Jul 
Police Receiver, 3- Transistor Pocket 

(Bohr)' Jun 
Regenerative Receiver, 3- Transistor 

(Chernof) Feb 
Servicing (Stewart and Lightfoot) Sep 
7- Transistor Pocket (Corr) Jan 
6 -Band Portable (Pugh) May 
Tabletop (Pugh)' Feb 
Tiny -Tran Pocket (Frantz) Jan 
Wrist Radio Oco 
Zenith Trans Oceanic Royal 1000f Aug 

Transmitter 
Passive Responder (Pat) Jun 
Satellite) Nov 32; (WN) Jun 

Tuner 
Stereo, Features Multiplex Output 

(Garner) Oct 
Sweet FM (Sweet) Oct 

Tuning Indicator, Sensitive FM (Harris)' Oct 
Vibrator, Transistors Replace (Hamlin) Jul 
Weekend Sailors, Radio for (Sands) 

Part I Nov 
Part II Dec 

RADIO -ELECTRONIC CIRCUITS 
Alarm, Window Feb 
Amplifier 

Booster Apr 
Direct -Coupled Feb 
Economical Audio Oct 
Transistor Power Sep 

Autoswitch Sept 
Baby -Sitter, Electronic Jul 
Bias Supply, Variable Jul 
Booster, 30 -50 -MC Jun 
Code Oscillator, Transistor Dec 
Controls, Pushbutton, for Hams Feb 
Dc Source, Reversible Apr 
Feedback Bass Control Sep 
Flasher, Electronic Oct 
Frequency Meter, Direct -Reading Jul 
Hum 

Squelcher and Tone Control Nov 
Suppression Nov 

Light Meter, Sensitive Dec 
Modulation Meter Mar 
Oscillator 

Code, Transistor Jun 
R -C- Tuned, Transistor Aug 

Power Supply, Handy Oct 
Preamp 

Adding to Ac -Dc Set Apr 
Transistor Dc for Apr 

Radiation Counter Mar 
Satellites, Receiving Mar 
Semiconductor Rf Noise May 
Series Rectifier, High- Resistance Dec 
Substitution Checker for Rectifiers and 

Filter Capacitors Aug 
Transistors 

P -n -p and N -p -n, on Common Battery Apr 
Protect May 

TV Dial Lamp Control Jan 
Tweeter, Spherical Jun 
Video Sharpening Circuit Nov 
Voltage Divider, Stiffer Dec 

RCL Bridge, It's Easy to Build (Stone)' Aug 
Corr Sep 

Ready for Stereo? (Hoefler) 
Part I Oct 
Part II Nov 
Part III Dec 

Rediscovery of FM Broadcasting 
(Lachenbruch) Jan 

Relays, see Electronics 
Remote 

Controls 
Brake, Automatic (Pat) Feb 
Lawnmowers (NB) Dec 
Street Lighting (NB) Jan 
Tone Modulator for R -C (Safford! Apr 
Transistor Ear (Bauer) Jun 

Rf Wattmeter for Mobile Radio Servicing 
(Thomason) Dec 

Ring Radiator (Augspurger) Dec 
Rotator, Fix That (Davidson)* Jan 

Corr (Corres) Mar 

S 

Satellite 
Cloud Cover, Satellite Measures (Rich) Nov 
Code -Triggered Broadcast (NB) Apr 

127 
14 
12 

122 

8 

53 

108 
143 
84 

SO 

52 
53 
SI 
48 

70 
48 
55 

32 

100 
49 

141 

83 
84 

106 
57 
53 

112 
58 

53 
58 
56 
51 

44 
90 

47 

39 
46 
40 
24 
23 
09 
10 

13 

23 
46 
41 

23 
41 

09 

32 
34 
23 
32 

14 

09 
40 

40 
41 

32 

33 

31 

21 

09 

39 
31 

42 
13 

33 
21 

80 
29 

36 
92 
48 

98 

127 
14 

12 

122 
44 

39 
43 
49 
14 

32 
14 
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BUILD 16 RADIO 
CIRCUITS AT HOME 
with the New Deluxe 1959 

PROGRESSIVE RADIO "EDU -KIT" 

A COMPLETE RADIO COURSE 

Now Also Includes 

* TRANSMITTER 

* SIGNAL TRACER 

* SIGNAL INJECTOR 

* CODE OSCILLATOR 

only 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* Attractively Gift Packed 

NO NEED TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE 
The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock - bottom price. Our 

Kit is designed to train Radio & Electronics Technicians, making use of the most modern methods of home 
training. You will learn radio theory, construction practice and servicing. 

You will learn how to build radios, using regular schematics; how to wire and solder in a professional manner; 
how to service radios. You will work with the standard type of punched metal chassis as well as the latest 
development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers 
and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code 
Oscillator. You will learn and practice trouble- shooting, using the Progressive Signal Tracer, Progressive Signal 
Injector, Progressive Dynamic Radio & Electronics Tester and the accompanying instructional material. 

You will receive training for the Novice. Technician and General Classes of F.C.C. Radio Amateur licenses. 
You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn 
how to operate them. You will receive an excellent background for Television. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is the product of many 
years of teaching and engineering experience. The "Edu -Kit" will provide you with a basic education in Electronics 
and Radio, worth many times the complete price of 522.95. The Signal Tracer alone is worth more than the 
price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background in radio or science. Whether you are interested in Radio & Electronics 

because you want an interesting hobby, a well paying business or a ¡ob with a future, you will find the "Edu -Kit" 
a worth -while investment. 

Many thousands of individuals of all ages and backgrounds have successfully used the "Edu -Kit" in more 
than 79 countries of the world. The "Edu -Kit" has been carefully designed, step by step, so that you cannot 
make a mistake. The "Edu -Kit" allows you to teach yourself at your own rate. No instructor is necessary, 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, and is universally accepted 

as the standard in the field of electronics training. The 'Edu -Kit" uses the modern educational principle of 
"Learn by Doing." Therefore you construct, learn schematics, study theory, practice trouble -shooting -all in a 
closely integrated program designed to provide an easily -learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu- Kit." You then learn the function, theory and 
wiring 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 manner, and at your own rate you will find yourself 
constructing more advanced multi -tube radio circuits, and doing work like a professional Radio Technician. 

Included in the "Edu -Kit" course are sixteen Receiver, Transmitter, Code Oscillator, 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 construction known 
as "Printed Circuitry." These circuits operate on your regular AC or DC house current. 

A COMPLETE RADIO COURSE -NOTHING ELSE TO BUY 
You will receive all parts and instructions necessary to build 16 different radio and electronics circuits, each 

guaranteed to operate. Our Kifs contain tubes, tube sockets, variable, electrolytic, mica, ceramic and paper 
dielectric condensers, resistors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals, 
wire, solder, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, special tube sockets, 
hardware and instructions. You also receive a useful set of tools, a professional electric soldering iron. and a 
self -powered Dynamic Radio & Electronics Tester, The "Edu -Kit" also includes Code Instructions and the Progressive 
Code Oscillator, in addition to F.C.C. -type Questions and Answers for Radio Amateur License training. You will 
also receive lessons for servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. You receive all parts, tools, instructions, etc. There is nothing else to buy. 
Everything is yours to keep. 

Unconditional Money -Back Guarantee 
The Progressive Radio "Edu -Kit" has been sold to any 

thousands of individuals, schools and organizations. public n and 
Private, throughout the world. It is recognized internationally 
as the ideal radio course. 

By popular demand. the Progressive Radio "Edu -Kit" is now 
available in Spanish a 

s 

well as English. 
It i understood and agreed that should the Progressive Radio 

"Edu -Nit" be returned to Progressive "Edu- Nits" Inc. for any 
whatever. the purchase price will be refunded in fu, witn 

without quibble or question. and without delay. 
The high recognition which Progressive "Edu -Kits" Inc. has 

earned 
e 

through its many years of service to the public is due 
to its unconditional insistence upon the em in tenante of perfect 
engineering. the highest instructional standards, and 100% 
adherance to its Unconditional MoneyBack Guarantee. As 
result. we do not have a single dissatisfied customer throughout 
the entire world. 

DECEMBER, 1958 

r 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 
TESTER INSTRUCTION 

MANUAL HIGH FIDELITY 
GUIDE QUIZZES TELEVI- 
SION BOOK RADIO 
TROUBLE - SHOOTING BOOK 

MEMBERSHIP IN RADIO - 
TV CLUB: CONSULTATION 
SERVICE FCC AMATEUR 
LICENSE TRAINING PRINT- 
ED CIRCUITRY PLIERS - 
CUTTERS ALIGNMENT 
TOOL CERTIFICATE OF 
MERIT VALUABLE DIS- 
COUNT CARD WRENCH 

SET 

SERVICING 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 symptoms and causes of 
troubles in home, portable and car 
radios. You will learn how to use 
the professional Signal Tracer, the 
Unique Signal Injector and the dy- 
namic Radio 6 Electronics Tester. 
While you are learning in this 
practical way. you will be able to 
do many a repair job tor your 
friends and neighbors, and charge 
fees which will far exceed the 
price of the "EduKit." Our Con- 
sultation Service will help you 
with any technical problems you 
may have. 

1. Stataitis, of 25 Poplar PI., 
Waterbury. Conn., writes: "I have 
repaired several sets for my 
friends. and made money. The 
"Edu -Kit" paid for itself. I was 
ready to spend 5210 for a Course. 
but I found your ad and sent for 
your Kit." 

FROM OUR MAIL BAG 
Ben Valerio, P. 0. Box 21, 

Magna. Utah: "The EduKits are 
wonderful. Here 1 ant sending 
you the questions and also the 
answers for them. I have been in 
Radio for the last seven years. but 
like to work with Radio Kits. and 
like to build Radio Testing Equip- 
ment. I enjoyed every minute I 

worked with the different kits: the 
Signal Tracer works fine. Also 
like to let you know that I feel 
proud of becoming a member of 
your Radio -TV Club." 

Robert L. Shoff, 1534 Mon- 
roe Ave.. Huntington. W. Va.: 
"Thought I would drop you a few 
lines to say that I received my 
EduKit. and was really amazed 
that such a bargain can be had at 
such a low price. I have already 
started repairing radios and phon- 
ographs. My friends were really 
surprised to see me get into the 
swing of it so quickly. The Trou- 
bleshooting Tester that comes with 
the Kit is really swell. and finds 
the trouble, if there is any to be 
found." 

17 Send "Edu -Kit" Postpaid. I enclose full payment of 522.95. 
Send "Edu -Kit" C.O.D. I will pay 522.95 plus postage. 

EI Send me FREE additional information describing "Edu- Kit -'r 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway, Dept. 147G, Hewlett. N.Y. 
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ANNUAL INDEX (Continued) 

Satellite (Continued) Servicing (Continued) Servicing. (Continued) 
Electronics Role in (WN) Jul 56 Stethoscope, Electronic (TTO) Aug 106 Television (Continued) 
Moon -Probe Rocket (NB) Dec 10 TELEVISION Horizontal (Continued) 
Payload of Pioneer (WN) Dec 52 Agc (Admi -al 21PI1 (Clin) Mar 96; Jitter (Bendix) (Tech) Feb 134; (G -E 
Tracking (REC) Mar 133 (Motorola TS-539) (Tech) 21120) (Tech) Nov 122 

US (Corr) Jan 141 Jun 117; (Raytheon 21725) Oscillator, Taming (Lemons) Apr 94 
Vanguard 108 (Graham)" Jan 101 (Clin) Nov 110; (RCA) Pulling (RCA 630TC5) (Clio) Jan 43 

Transmitter (WN) Jun 58 KCS88K) (Clin) Aug 49 Ringing (Dines) Jul 37 
TV Relay, Russian (NB) Nov 10 Adding (Clin) Aug 48 Sync (FreedEisemann 1916-19) (Clin) 
Voices of Jul 90 Auxiliary Circuits, More About Oct lOI;(Philco22B4002)(Cl n) May 97 
Whose Model? (Corres) Jan 18 (Garrett) Jan 36 Hum (Westinghouse V- 2311 -45, 2LP48) 

Scope Calibrator, Inexpensive (Chernof)" Jun 99 8 -Plus Short (Philco 51 -T -1634) (Tech) Aug III (Clio) May 98 
Seeing -Eve Pickup (Taylor) Mar 46 B- Supply System, Stacked (McRoberts) Mar 86 Identify That Chassis (Darr) Jun 35 
Semiconductors, see also Transistors Bend in Pix (Philco 52- 11904) (Clin) Feb 60 Interference (AirK'ng) (Clin) Jul 48 

Diode(s) Brightness, Boosting (Clin) Sep 60; AM (Clin) Sep 60 
Backward (Bukstein) Nov 35 (Hallic- afters 820) (Clin) Apr 99 Audio (Sylvania 210501) (Clin) Sep 60 
Clipper- Limiter (Turner) Sept 92 Buzz (Raytheon UM 21331 (Tech) Co- channel (Clin) Nov 112 
Gating With (McKay) Aug 28 Feb 133; (Zenith 24H21) Paralleled Resistors Cause 

Co-r. Sep 129 (Clip) Aug 49 (McRoberts) Jul 39 
Transistor as (TTO( May 133 Channels 5 and 7 Weak (Motorola Radio Paging System Causes 

More Jobs for (Penfield) T5- 531.04) (Clin) Dec 88 Kenton) Feb 59 
Part I May 42 Chassis Support (TTO) Jul 112 Signal Radiation (Packard Bell 2692) 
Part II Jun 50 Color (Clio' Jul 48 

New, see Tubes, New Controls, Controls, Controls (Middle- Interlace (Clin) Aug 48 
Regulation by (NB) Jun 6 ton) Feb 80 Intermittent 
Rf Noise (REC) May 131 Convergence Apostrophe to (Darr) Apr 04 
Tecretron, Competitor to Transistor Harmonics Wo. - ' v in New Pix (Motorola TS -539) (Tech) Jun 17 

(Aisberq) May 60 Circuit ti :. -) Oct 91 Pix and Sound (Motorola 1.5. 119 -B) 
Varicap Red and Fuzri, 711,.0,) Jan 38 (Clio) Nov 12 

Capacitor for Color TV (WN) Jan 45 Correction (Clio- Aug 19, 4f: PCA) Retrace (Sentinel IU -1101) (Tech) Mar 20 
Using the (Turner) May 59 21CS791 May 139; Lead -in Splice (TTO) Oct 42 

Sensitive FM Tuning Indicator (Harris)' Oct 56 (RCA C Jun 90 Li,ear ty Coil, Vo-e Adjusts (Tech) Apr 31 
Sensitive Photocell (Queen)' Jan 118 Blue (Tee' Jan 140, Jul 102; Mo- Microphonic Jitter (Tech) May 39 
Servicing Motorola Auto Transistor Radio Aug 54 toon TS i ,n Apr Mixer (6SA7 type) (Tech) Feb 34 
SERVICING, see clso Technotes; Try This One; 131; RCA 21- CT 660U) Oscillction 

Test Instruments (Coin) May 98 If (Clin) Aug 49 
Alligator-Clop Connections (TTO) Sep 32 Green (Clin) Jul 47 Parasitic (Westinghouse V2342) 
Audio Red (Tech) May 140 (Tech) Apr 130 

Mike Protection (TTO) Oct 44 Facts and Fallacies (Middleton) Jun 86 Oscillator, Hot (Admiral 19F1, run 4) 
Speakers, Rear -Seat (TTO) Aug 06 Flyback (RCA 21- Cf -55) (Clin) Mar 98; Ma (Clin) r 97 
Plug Connections Fast (TTO) Dec 19 (Emerson 697, Series B) (Clin) Dec 88 Out -of -phase Pix (RCA KC540A) (CI'r) b 61 
Tape Recorder (Tech) Mar 120; Sep 26 Fuse Blown (RCA 21- CT -660U) (Tech) Feb 135 Overload (Silvertone 528.263) (Clin) Feb 61 

Cleaning (TTO) Oct 42 Killer (Norman 703A) (Tech) Apr 128 Picture on Scope (TTO) Jul 112 
Volume Control Noisy (TTO) Dec 20 Pix Analysis (Clio) Mar 96 Pincushion (Silvertone 528.52001) (Clin) Mar 97 

Battey Nuts Lock :ng (TTO) Dec 19 Rf Radiation (Sylvania) (Clin) May 98 Magnets (Clin) A 49 
Bench Mat 'TTO Nov 31 Signal Substitution (Tech) Oct 124 Plug Fused (Tech) Nov 123 
Coil Insulation (TTO) Nov 31 Sync Circuits (Clin) Sep 59 Pulling of Pin (Clin) Oct 99 
Coil Picker (TTOI Oct 44 Tro.ibleshooting (Cerveny) Aug 46 Quick Checks (Clin) May 96 
Connecting Stand (TTO) Aug 05 tubes Defective (Clin) Jul 49 Raste 
Contact Cleaning (TTO) Aug 106; Sep 31 Vertical Hold (Tech) Aug III Blooming (Clio) May 96 
Corres Feb 21; Mar 21; May 10; Jul 16; Aug 18; Compleat TV Repairman (Highstone) Feb 78 Compression (Admiral 1981) (Clin) 

Sep 16; Nov 18, 21; Dec 16 Conversions (Clin) Apr 96; (Westinghouse V -2352) 
Fuse- Resisror Circuits (Bowden) Aug 86 (12LP4 tor 12WP4) Oct 98; (19VP22 (Tech) Feb 135 
Heat Sink Vise Jaws Serve as Dec 40 to 21CPY22i May 97; Curved (Packard -Bell 24ST) (Clin) Feb 60 
Hot Chassis ( Corres( Apr 24 2IAMP4 -A) Sep 59, Nov 114 Intermittent (Zenith 19Y22) (Tech) Nov 122; 
Kit -Building Kink (TTO) Nov 31 (70' to 90') Feb 61; 110° Jul 47 (Sylvania 1504 -2) (Tech) Dec 116 
Light Holder (TTO) Apr 43 Automatic (737) Jul 45 Kinks (Clin) Sep 60 
Micophonic Tubes. Detecting (TTO) May 33 Du Mont (RA -170) Oct 99; (RA -340) Aug 49 Reception Poor (Clin) Aug 49 
Miniature Circuits, Spaahetti for (TTO) Sep 31 Emerson (649A) Oct 100; (674, series B Resistor Burns, and Whistle (Trav -Ler 
Nichrome Elements (TTO) Apr 43 Feb 60; (6858) Jan 43; (701D) Mar 97 16G50A) (Clin` Jul 48 
Plastic, Holes in (TTO) Aug 05 G -E (24C101) Jul 48 Retrace (Hallicrafters 760) (Tech) Aug 109, III 
Power Supply. Handy (REC) Oct 40 Motorola (TS -118) Sep 60 Blanking{ Jan 36 
Printed Circuits, Soldering (TTO) Sep 31 Olympic Aug 49 Intermittent (Sentinel IU -1101) 
RADIO Philco (50T1403) Apr 96 (Tech) Mar 120 

Auto Radio Ca+tsmar. (202) Aug 48 Ringing (Bendix) (Tech) Feb 134 
Antenna, Waterlogged (Tech) Jun 117 RCA (630-TS) Oct 100 Nov 114; Safety Glass 
Electrical Connections (Tech) Dec 116 (211227) Aug 49; (215510) Plastic, Cleaning (TTO1 Oct 142 
Mounting Additional Subchassis 

(7701 Oct 142 
Sep 59; ¡T120) (Corr) Jan 

Techmaster (2430) Apr 
44 
96 

Shattered (Du Mont RA -350) (Clin) Apr 
Salt -and- Pepper Lines (Emerson 

96 

Noise (55 Ford) (Tech) Dec 118 Telekinq (174) Oct 99 120258.D) (Tech) Apr 128 
Transistor, see Servicing, Radio, 

Transistor 
Transvue (1951) Aug 
Wilcox Gay (439) May 

48 
97 

Second -Anode Connector (TTO) Dec 
Shield (Tech) Apr 

120 
130 

Faster Repairs (Ledbetter) 
Ground Difficulties, Uncommon 

(Clawson) 
Identify That Chassis (Darr) 
Inoperative (Motorola 55A) (Tech) 

Jan 100 

Apr 90 
Jun 35 
Apr 128 

Coupler, 2 -set (Clin) Jun 
Do' Restorers (Clint Jun 90; Nov 110, 

Detail Lacking (Oi;mpic 14TD30) (Tech) Jul 
Distorted Pix (Clin) Oct 98; (Sylvania 

211201) (Tech) Mar 

90 
112 
102 

122 

Smudged Pie (G -E 97001) (Tech) Jan 
Snow (Clin) Jun 91; (Admiral 20Y4LS) 

(Clip) Feb 60; (Bendix K52IE) 
¡Tech) Sep 127; (Westinghouse 
H- 784K21) (Clin) Jul 

140 

47 
Marine 

Weekend Sailors, Radio for (Sands) 
Part I Nov 44 
Part II Dec 90 

Mobile, Rf Wattmeter for (Thomas °. r Dec 39 

Motorola GV -800 Aug 54 

Oscillation (Tech) Jul 102 

and Regeneration in Transistor Radios 
(Mc Roberts) Apr 70 

Portables, 3 -Way, Tips and Techniques 
(Darr) 

Part I Jul 53 
Part II Aug 72 

Printed Circuitst Sep 49 
Semiconductor Rf Noise (REC) May 131 

Spark Plate (Mopar 821X) (Tech) Jan 139 
Transistor (Stewart and Lightfoot) Sep 49 

Auto (Darr) 
Part I Jan 93 
Part II Feb 92 

Motorola Auto Aug 55 

Distorted Sound (Hallicrafters 17H701M 
(Tech) Oct 

Dogs, Speaking of (Layden) May 
Flyback 

Burns (Sylvania 533.2) (Clip) Jan 
Hot (Thoda -son 85) (Clin) Oct 
Singi-ci L - Jan 

FM Tun.._ - A 103 (Clin) Apr 
Focus (Du i0 RA -103) (Clin) Sep 

Intermittent (RCA 21CT660U) (Clin) Dec 
Fringe Sound (Tech) Sep 
Front -End Alignment (TTO) Oct 
Fuse 

Blown (RCA 24D7545) (Clin) May 98; 
(RCA 1756022) (Clin) Oct 100; 
(Spa -ton 5Z98) (Clin) Dec 

-Resistor Circuits (Bowden) Aug 
Ghost, Circuit (Cr..) May 96; (RCA 

630 151 Jul 
Gainv Pin (Tech) Jun 

124 
107 

44 
101 

139 

98 
59 

82 

126 
144 

83 
86 

48 
118 

Quick Check of Circuit Troubles 
(Clin) Dec 

Socket Defective (Hogan) Sep 
Socket Repair (Tech) Mar 
Sound (Dr' Mont RA -112) (Tech) Nov 

123; (Sylvania 614) (Leh) Jul 
Spot (Clin) Sep 

Kller (Clin) Sep 
Surge Current (Emerson 120292 -P) 

(Clin) Apr 
Sync 

Buzz (Clio) Feb 60; (Philco 2284402) 
Clio) Jan 

Erratic (Motorola TS -118A) (Tech) Nov 
Tubes 

Checking (TTO) Nov 
Installing Pix Tube Faster (TTO) Mar 
Life Short (Westinghouse) (Clin) Nov 
New, Made Easy Job a Dog (Ford) Aug 
Pin, Opens (Tech) Nov 
Plate Running Red (Clin) Jan 
Reactivators (Clin) Apr 

82 
78 

120 

104 
60 
60 

96 

44 
122 

130 
128 
114 
47 

122 
44 
96 

Tuning Slew (Tech) May 139 Gravy Train, TV Man Rides (Leftwich) Nov 98 Tuner (Motorola) (Clin) Oct 98 
Resistors, Light -Bulb (TTO) Dec 119 Corres Dec 21 Change ¡Zenith 20H20) (Clin) Feb 61 

Rf Chokes, Insulating (TTO) Sep 132 Ground Disassembly (Motorola 2IKI) (Clin) Aug 48 

Service Makes Sales Oct 60 Uncommon Difficulties (Clawson) Apr 90 Installation (Sentinel IU420) (Clin) Mar 98 

Soldering Voltage (Spartor 5272' (Clin) Apr 99 Neutrode, Using (GE I7C125) (Clin' Jul 47 

Aid (TTCI May 134 Height (Magnavox CT358) (Clin) Oct 99 Standard Coil 5001 ( Muntz 37A4) 
Aluminum (NB) Jan 10 Ins.ifficient (Muntz M32) (Tech) Dec 116 (Clio) Sep 60 

Iron High Freouency Response (Philco Trouble ( Muntz 37A4) (Clin) Sep 60 

Holder (TTO) Jul III; Sep 130 22C4011X) (Clin) Aug 48 Try, Try Again (Oberto) Nov 102 

Save That (TTO) Dec 120 Horizontal Vertical 
Tip (TTO) Aug 106; Oct 143 Foldover (Trav Ler) (Tech) Oct 122 Bars (Emerson 677, series B) (Clin) Feb 61 

Notes (Harris) Nov 58 Frequency Drift (Crosley G- I7TOMH Foldover (Brunswick) (Clin) Nov 110; 

Phone Tius (TTO) Aug 105 (Clio) Mar 98 (Crosley 331 -2) (C'n) Mar 96 

Printed Circuits (TTO) Sep 131 Hold (Montgomery -Ward GSE5010A) Hold (G -E 21011) (Tech` Sep 126; 

Transistors (TTO) May 133 ¡Tech) Nov 123; (Motorola (RCA CTCSN) (Tech) Aug III 
Ultrasonic (Pat) Jul 100 TS-63) (Clin) Jul 47 Instability (Admiral 20X58) (Clin) Jun 91 
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ANNUAL INDEX (Continued) 

Servicing (Continued) 
Television (Continued) 

Vtical (Continued) 
Jitter (Philco 51.1.1634) (Tech) Aug III 
Lees (CBS U3T616) (Tech) Dec 119 
Peaking+ Jan 36 
Retrace Blanking (Clin) Jan 44 
Ringirg (Svlvar;a 614) (Tech) Feb 134 
Roll (Emerson 654D) (Tech) Oct 122; 

(G -E I2C101) (Clin) Apr 99; 
(Zer;t+, 23G22) (Clin) Jun 90 

Sync Cri1rical (Tech) Jun 118 
Video Deteriorates (RCA KCS -96) 

(Tech) Apr 128 
Voice Coil Open (Tech) Oct 122 
Warmup Slow (Craftsman RC -101) (Clin) 

Oct 101; (G E 21T30) (Clin) Nov 112 
Watch O -.t for These Jokers (Layden) Mar 92 
Weak Pix (Zenith Y2229R) (Tech) Jul 104 
Whistle and Burnt Resistor (Trav Ler 

16G50A) (Clip) Jul 48 
Width 

Excessive (Addison) (Clint Oct 101; 
(Motorola 14P8) (Clin) Sep 59; 
( Olympic DX.214) (Clin) Feb 61 

Reduced (Minerva 92, Regal) (Clin) Oct 99 
(Philco 24C6010( (Clin) Jul 47 
(Westinghouse 2171C) (Clin) Apr 98 

Yoke 
Breakdown (RCA KSC.47) (Clin) Sep 60 

(RCA KCS 47A) (Clin) Feb 60 
Dampingj Jan 36 
Replacement (Freed Eiseman' 121) 

(Clin) Feb 61 
Resistor Burrs (Motorola TS 95) 

(Clin) Mar 98 
Sticky (TTO) Nov 130 

Test Lead Storage (TTO) Apr 142 
Tip Jack Connections (TTO) Oct 143 
Transist,, 

Moiintirg CI'p (TTO) Nov 130 
Protection (REC) May 131; (TTO) Sep 132 

Tube Puler (,TO) Jul 111 
Servo Amplifier, Industrial (Frantz) Apr 120 
Signal Takeoff for Your Audio Vtvm 

(Woods)* Apr 69 
Single-Groove Stereo Discs (Crowhurst) Jan 54 

Corr Feb 124 
6 -Band Transistor Portable (Pugh) May 83 
Slug Tuned Vfo Has Stable Output 

(Gallagher) Jun 38 
Sound -Suvey Meter (Turner) Feb 114 
Speaker System for Stereo Age (Hegeman 

ana Eisenberg) Sep 42 
Speaking of Dogs (Layden) May 107 
Special Amplifier Circuits (Ravenswood) Aug 40 

Corres Nov 16 
SpotO -Mat;c (Queen) Jun 96 

Corr Jul I I y 
Square -Wave Generator (Dresser) Jun 92 

Corr Aug 108 
Corres Sep 18 

Stereo, see also Audio -High Fidelity, Stereo 
Stereo Discs, Single- Groove (Crowhurst) Jan 54 

Corr Feb 124 
Stereo Phono Cartridges (Hirsch) 

Part I Sep 37 
Part II Oct 48 
Part III Nov 83 

Stereo Speakers, Where Do They Go? 
(Augspurger) Mar 39 

Stereo Tur.er Features Multiplex Output 
(Garner) Oct 53 

Strange World of Color Vision (Middleton) Jan 32 
Sweet FM Tuner (Sweet) Oct 58 
Sync -Circuit Subber (Eslick) Sep 96 
Synchronized Electronic Switch (Jaski) Apr 60 

T 

Tabletop Transistor Radio (Pugh)' Feb 
Taming the Horizontal Oscillator ( Lemons) Apr 
Tecnetron, Competitor to Transistor? 

(Aisbero t May 
Technical Literatue Jan 144; Feb 148 

Mar 134; Apr 151; May 144 
Jun 122; Jul 116; Aug IIS 
Sep 136; Oct 148; Nov 140 

Technicians' News Jan 126; Feb 120 
Mar 123; Apr 134; May 120 
Jun 110; Jul 95; Aug 95 
Sep 110; Oct 125; Nov 115 

TECHNOTES 
Audio 

Tape Recorder Hints Sep 
Whine Mar 

Bar Generator, Defective Jun 
Fused -Plug Use Nov 
Microphonic Jitter May 
Radio 

Auto 
Antenna Waterlogged Jun 
Mopar 821X Jan 
Noise Dec 

MCtorcla 55A Apr 
Osculation Jul 
Safety First Dec 
Tuning Slow May 

Socket 
Damaged Mar 
Repair Mar 

Television 
Bendix Feb 134; (KS2IE) Sep 
Blue Spurious Jul 
CBS U3T616 Dec 
Du Mont RA -112 Nov 
Emerson (654D) Oct 122; (120258 -D) Apr 

84 
94 

60 

Dec 136 

Dec 113 
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26 
20 
17 

23 
39 

17 

39 
18 

28 
02 
16 

39 

21 

20 

27 
02 
18 

23 
28 

Technotes (Continued) 
Television Contirued) 

Flyback Singing Jan 
Fringe Sourd Sep 
G -E (91001) Jan 140; (21C111) Sep 
Ha!IL:rafters í7601 Aug III; (17TT701M) Oct 
Hoffman 703A Apr 
Magnavox CTA440AA Jun 
Mixer (6SA7 type! Feb 
Montgomery -Wad GSE5010A Nov 
Motorola (TS -118A) Nov. 122; (TS -539) 

Jun 117; (TS 902) Apr 
Muntz M32 Dec 
Olympic 141T30 Jul 
Philco 51 -T -1634 Aug 
Pax 

Grainy Jun 
Tube Open Nov 

Raytheon UM 2133 Feb 
RCA (21 -CS -7815) May 139; (21- CT660U) 

Feb. 135 (CTCS) Jan 140; 
(CTCSN) Aug III; (KCS -96) Apr 

Red Missing May 
Sentinel I U -I 101 Mar 
Shield Trouble Apr 
Signal Subst tutior, Color Oct 
Sylvania (614) Feb 134, Jul 104; 

'211201) Mar 122; (1- 504 -2) Dec 
Trav -Ler 317 -67 Oct 
Voice Coil Open Oct 
Westinghouse (V2342) Apr 130; (V -2352) Feb 
Zenith Y2229R Jul 

TELEVISION 
Air 'Highway" (WN) Oct 
Amplifier, Uhf (Pat) Feb 
Analyst (Middleton) Mar 
Antenna(s) 

Comb!- ,atioe (TTO) Apr 
Couplers! 

Multiset Choosing (Rogers) Oct 
2 -Set (Clip) Jun 

Dipoles and Yagis (Scala Radio Staff) Nov 
New Look (Steckler) Jun 
Rotator, Fix That (Davidson( Jan 

Cor ( Corres) Mar 
Transmission -Line Matching (Kampf) Sep 
Wraparound (WN) Jul 

Auxiliary Circuits, More About (Garrett) Jan 
Camera, All -Transistor (WN) Jul 

Atomic Sub Use (NB) Dec 
Closed -Circuit 

Educational (NB) Jan 12; Feb 18; Oct 6; Dec 
Penn State Apr 

Well Inspection (Pat) Dec 
Color 

Color Vision, Strange World of 
(Middleton) Jan 

Controls, Controls, Controls 
(Middleton) Feb 

Convergence 
Harmonics Work for You in New Circuit 

(Middleton) Oct 
Red and Fuzzball on (Middleton) Jan 

Monitor, Life -Long (WN) Apr 
Servicing, see Servicing, Television; 

Test instruments 
Tape Recorder (NB) 
Varicap Capacitor Maintains Fidelity 

(WN) 
Conversions. see Servicing. Television 
Couplers 

Multiset, Choosing (Rogers) Oct 
2 -Set (Cli') Jun 

Day Before Christmas (Darr) Dec 
Design 

For '59 (Lemons) Dec 
Tube Atop Set (WN) Sep 

Dial Lamp Control (REC) Jan 
Dx Jan 41; Mar 95; Jun 88; Jul 46; Sep 61; Nov 

Corres May 
Looking In on London (Smith) Sep 

Corres Dec 
Educational Use (NB) Jan 12; Feb 18; 

Oct 6; Dec 
Penn State, Closed- Circuit TV at Apr 

Fine Tuning, Auto^'atic, Is Here (Libes) Feb 
FM Converter 

Regency RC -103 Televertert Apr 
TV -Tonet Apr 

Gravy Train, TV Man Rides (Leftwich) Nov 
Growth (NB) Jan 12; Apr 16; Jul 6, 8; Dec 
Interference (see also Servicing, Television) 

Corres Sep 
Paralleled Resistors Cause (McRoberts) Jul 
Radio Paging System Causes (Lenton) Feb 

Patron Saint (NB) Apr 
Pay TV 

Corres Feb 21; May 10; Jul 
Delayed (NB) Apr 8; (NB, Oct 
Suspended (NB) Aug 

Photographing C-R -Tube Images 
Feb 
Mar 
Mar 
Mar 
Nov 

Jan 

Jan 

39 
26 
26 
24 
28 
18 

34 
23 

31 

16 
02 
II 

18 

22 
33 

28 
40 
20 
30 
24 

16 

22 
2 

34 
04 

52 
127 
87 

144 

82 
90 

103 
84 
49 
14 

58 
56 
36 
56 

6 

10 
106 
131 

32 

80 

91 

38 
93 

6 

45 

82 
90 
80 

60 
81 

142 
108 

20 
52 
18 

10 

106 
56 

32 
32 
98 
12 

21 

39 
59 
10 

20 
6 
8 

(Samuel) 40 
Portable (WN) 58 

Convertible (WN) 59 
Safety (NO) 6 

Relay, Russian Sputnik (NB) 10 
Servicing, see Servicing, Television; 

Test Instruments 
Station List, Correct to Dec. 2 1957 Jan 40 

Changes and A7di'ors Feb 10; Mar 6; 
Apr 14; May 6; Jun 10; Jul 8; 
Aug 12; Sep 10; Oct 14; 

Nov 14; Dec 121 
Tape Recorder 

Britain's New Jul 45 
Color (NB) Jan 6 

Television (Continued) 
Tepe Recording of Shows (NB) Dec 12 
Test Instruments. see Test Instruments 
Tower Restaurart (WN) Apr 93 
Transistors irr TV Set (Garner) 

Part I May 88 
Part II Jun 59 

Translators, Television's Last Frontier 
(Cooper) Jul 40 

Corres Aug 14 
Transoceanic (NB) Dec 14 
Tubes (see also Tubes) 

Atop Set (WN) Sep 81 

Chromatron, Color Selection With 
(Allen) Apr 115 

Implosion Plates Bonded to (NB) Oct 6; 
(WN) Dec 52 

Intensifier Orthicon (WN) Sep 81 

New, Does 3 Jobs (Hadrick) Apr 102 
Reactivators (Clip) Apr 96 

Tuners 
FM (NB) Mar 6 
General Instrument 204 Sep 57 
New Circuits in (Lucas) 

Part I Aug 43 
Part II Sep 56 

Standard Coil (Neutrode D and ND)) 
Aug 43; (Piggyback uhft) Sep 56 

Video Sharpening Circuit (REC) Nov 133 

Well Inspection, Closed-Circuit (Pat) Dec 131 

10 Years of Transistors (Rydor) May 34 

TEST INSTRUMENTS 
Absorption Markers (Clip) Jul 47 

At Meter, AllTransistor, Direct- Reading 
(Store)' Jan 51 

Amplifier, Differentiating (Measure 
Phase Shift) (Ja:xi) Sep 100 

Attenuator, Dc -Ac, Has Many Uses 
(Queen)' Nov 56 

Audio Tests, Master Control Unit 
(Hedge) Mar 54 

Capacitor Substitution Checker for 
Filter (LEC) Aug 109 

Tester, In- Cicuit (Century CT -I) 
(Kelvin) Feb 109 

Cap- Ohm -Meter (Sand son) Sep 109 

Color Bar Generators (Clin) Jan 43 

Defective (Tech) Jun 117 

Crosshatch Generators, More 
(Midd etor) Jul 43 

Dc Source, Variable (REC) Apr 141 

Differentiating Amplifie (Measure 
Phase Shift) (Jaski) Sep 100 

Distortion Analyzer, Wien Bridge 
(Hedge) Jan 46 

Dummy Load, PA (Houston) Jun 46 
Electrolytics. Check in Circuit (Levitt) Oct 64 
Flyback and Yoke Tester (Eslick) Dec 38 
Frequency 

Meter, Direct -Reading (REC) Jul 109 

Standard, Low -Ccst Transistor 
(Lederer) Nov 61 

Fuse -Resistor Circuit Checker 
(Sencore FS -3)t Aug 86 

Heat Shunt, V'se Jaws as Dec 40 
Kt Building, Chasing Gremlins Out of 

(Becker) Sep 46 
Mike Tester (WN) Mar 59 
Modulation Meter (REC) Mar 132 
Null Detector and Sensitive Indicator, 

Transistor (Ladd) May 109 
Oscillator(s) 

Down Low With an (Jaski) Nov 54 
R -C -Tuned Transistor (REC) Aug 109 

Phase 
Indicator (Pat) Aug 107 
Shift. You Can Measure (Jaski) Sep 100 

Probe 
Rf, High- Frequency (Tooker) Jul 78 
Tape Recorder Test Adapter 

(Hoffman) Aug 88 
RCL Bridge, It's Easy to Build (Stone)' Aug 80 

Corr Sep 129 
Rectifier 

Checker (Hoffman) Feb 117 

RfSubstitution 
Checker (REC) Aug 109 

Ammeters. Salvaging (TTO) Mar 128 
Wattmeter for Mobile Radio Servicing 

(Thomason) Dec 39 
Sawtooth Generator, Push -pull (Pat) Feb 127 
Scope 

Calibrator, Inexpensive (Chernof) Jun 99 
Fix Your (Samuel) Apr 64 
Pulse Sync for Your (Meyer( Dec 36 

Signal Generator 
Simple Jan 53 
Spot- O-Matic (Queen)' Jun 96 

Sound -Survey Meter (Turner) Feb 114 
Spot -O -Matic (Queen) Jun 96 
Square -Wave Generator (Dresser) Jun 92 

Corr Aug 108 
Corres Sep 18 

Switch 
Phone -Plug (TTO) Apr 143 
Synchronized Electronic (Jaski) Apr 60 

Sync- Circuit Subber (Eslick) Sep 96 
Television Analyst (Middleton) Mar 87 
Test 

Adapter, Tape Recorder (Hoffman) Aug 88 
Tube, Economy (Meyer) Mar 57 

Transistor Checkers 
5 New (Frye) Mar 47 
Eico 660f Mar 50 
EMC 210t Mar 49 
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ANNUAL INDEX (Continued) 

Test Instruments (Continued) 
Transistor Checkers (Continued) 

G Ef 
Knight -Kitt 
Power Transistors, This Tester Checks 

(Jordan and Lin) 
Precise 116t 
Sencore TDC22t 

Tube 
Checker, Experimenter's Economy 

(Jaski) 
Economy Test (Meyer) 

Vise Jaws as Heat Sink 
Voltmeter, Utility (Stratmoen) 
Vom Adjust Linearity Coil (Tech) 
Vtvm 

Audio, Build an (Frantz) 
Calibrator (Sutton) 
Measure Millivolts With (Riendeau) 
Signal Takeoff for Your Audio 

(Woods)' 
Wattmeter, RI. for Mobile Radio Servicing 

(Thomason) 
Wheatstone Bridge, Amplified (Ives) 
Yoke and Flyback Tester (Eslick) 

Tester Checks Power Transistors 
(Jordan and Lin) 

3- Transistor Regenerative Receiver 
(Chernof) 

3 -Way Portables, Tips and Techniques 
(Darr) 

Part 1 

Part II 
3-Way Timer (Leftwich)' 
Tiny -Tran Pocket Radio (Frantz)' 
Train Fan With Transistors (McRoberts)' 
Tone Modulator for R C (Safford) 
Transistom (Fips) (Fiction) 
TRANSISTOR(S), see also Semiconductors 

Abbreviations) 
Battery 

Common, P -n -p and N -p -n (REC) 
Low -Cost (TTO) 

Bookshelf (Turner) 
Corres 
Destructors 
Dictionary (Barr) 
Diode, as (TTO) 
Housing, Glass (WN) 
Mounting Clip (TTO) 
Past, Present. Future (Spencer) 
Power Source. New. for (Hubbard) 
Protection (REC) May 131; (TTO) 
Quiz (Bukstein) 
Replace Vibrator (Hamlin) 
Salvaging (TTO) 
Sensitize Relay Circuits (Bohr) 
Soldering (TTO) 
Tecnetron, Competitor to? (Aisberq) 
IO Years of (Ryder) 

Testers, see Test Instruments 
in TV Set (Garner) 

Part I 

Part 11 

Tube, Tiny. Steals Transistor's Thunder 
TRANSISTORIZED) 

Alarm Burglar (NB) 
Amplifier(s) 

Dc, Hybrid and (Hill)' 
Direct -Coupled (Pat) 
"Fifth" (Queen) 
Power (REC) 
Tube -(Pat) 

Attenuarors (Pat) 
Boat Horn and Hailer (Davidson) 
Code Oscillator (REC) 
Clock Drive (Pat) 
Ear, Remote (Bauer)* 
Fan, Trains Your (McRoberts) 
Frequency Standard, Low -Cost 

(Lederer) 
Furnace Control Mind-Reading 

(McRoberts) 
Hearing Aid. Low -Cost (Frantz) 
Locator Finds Metals Fast (Bohr)* 
Null Detector and Sensitive Indicator 

(Ladd)' 
Oscillator 

Code (REC) 
II.0 Tuned (REC) 
Stable (Pat) 

Preamps, Dc for (REC) 
Radios. see Radios, Transistor 
Switch (Pat) 
TV Camera (WN) 

Translators, Television's Last Frontier 
(Cooper) 

Corres 
Transmission -Line Matching (Kampf) 
Troubleshooting Color TV Receivers 

(Cerveny) 
TRY THIS ONE 

Alligator -Clip Connections 
Audio 

Battery to Speaker Connections 
Intercom Antenna 
Mike Protection 
Mike Stand 
Plug Connections. Fast 
Tape Recorder Cleaning 
Tape Recording Identification 

Battery Nuts, Locking 
Burnisher, Tube -Clip 
Cabinet Panels 
Christmas Tree Lights 

Mar 
Mar 

Nov 
Mar 
Mar 

Dec 
Mar 
Dec 
Apr 
Apr 

Jul 
May 
Oct 

Apr 

Dec 
Mar 
Dec 

Nov 

Feb 

Jul 
Aug 
Nov 
Jan 

May 
Apr 
Apr 

Sep 

Apr 
Oct 

May 
May 
Dec 
May 
May 
Jun 

Nov 
May 
May 
Sep 
Oct 
Jul 
Jul 

Jan 
May 
May 
May 

May 
Jun 

Aug 

Jun 

Jul 
Sep 
May 
Sep 

May 
May 

Jul 
Dec 
Oct 
Jun 

May 

Nov 

Oct 
Nov 
Mar 

May 

Jun 
Aug 
Aug 
Apr 

May 
Jul 

Jul 
Aug 
Sep 

Aug 

Sep 

Jun 
Feb 
Oct 
Sep 
Dec 
Oct 
Jul 

Dec 
Jun 
Apr 
Dec 

47 
47 

59 
49 
49 

32 
57 
40 
67 

131 

57 
116 
62 

69 

39 
51 

38 

59 

100 

53 
72 
39 

106 
62 

122 
88 

121 

139 
144 

43 
14 

55 
64 

133 
58 

130 
38 
60 

132 
121 

51 

III 
112 
133 

60 
34 

88 
59 
32 

10 

86 
128 

45 
124 
128 
128 
81 

123 
138 
44 
62 

61 

105 
96 
62 

109 

114 
109 
107 
141 

128 
56 

40 

14 

58 

46 

132 

116 

142 
144 

130 

119 
142 
112 
119 

115 
142 
120 

Try This One (Continued) 
Coil Picker 
Coils, Experimental 
Connecting Stand 
Contact Cleaning Aug 106 

Control Shafts, Cutting 
Dial Cord 

Restringing 
Tightening 

Drill Stop 
Drilling. Solder Aids 
Fixed -Bias Tubes, Protecting 
Fuse, Tape Codes 
Heat Sink, Pipe Cleaner 
Hot -Tube Puller 
If Slugs, Protect 
Knob From Toothpaste Tube Car 
Life Saver 
Light Holder 
Mercury -Cell Mount 
Microphonic Tubes 
Nichrome Elements 
Plastic, Holes in 
Power -Failure Alarm Simplification 
Power, Portable 
Radio, Auto 

Mounting Additional Circuits 
Rear -Seat Speakers 

Resistors, Light -Bulb 
Rí 

Ammeters, Salvaging 
Chokes, Insulating 
Indicator 

Rotary -Switch Index 
Soldering 

Ad 
Iron 

Holder Jan 130; Jul III; 
Keeping Clean 
Save That 
Tip 

Handy 
Stuck 

Phone Tips 
Printed Circuits 

Spaghetti 
Drinking -Straw 
Miniature Circuits 

Stethoscope. Electronic 
Switch. Phone-Plug 
Television 

Antenna Combination 
Chassis Support 
Front -End Alignment 
Lead in Splice 
Pit on Scope 
Pix -Tube Installation 
Safety Glass, Plastic, Clearing 
Second -Anode Connector 
Standoff for Sloping Roofs 

Test -Lead Storage 
Tip -Jack Connections 
Toolbox, Pop -up 
Transistor(s) 

Batteries, Low -Cost 
as Diode 
Protection 
Salvaging 
Soldering 

Tube Uses 
Twist -Drill Covers 
Voltage -Regulating Transformers, 

Series- Connecting 
Volume Controls Noisy 
Wing-Nut Driver 

TUBES 
Microphonic (TTO) 
New, and S^' conductc's Jan 123; 

Feb 131; Mar 146; Apr 132; 
May 124; Jun 101; Jul 92; 
Aug 90; Sep 118; Oct 128; 

Nov 118; 
Notes on the Getter (Becker) 
Television 

Atop Set (WN) 
Ibplos :on Plate Bonded to (NB) Oct 6; 

(WN) 
Chromatron, Color Selection WLh 

(Allen) 
Flat (WN) 
New, Does 3 Jobs (Hadrick) 
Reactivators (Clio) 

Shape. New (WN) 
Tiny Steals Transistor's Thunder 
-Transistor Amplifier (Pat, 
Uses for Half-Good (TTO) 

2 Multiband Transistor Sets (Scott) 
2 -Way Stereo Amplifier (Bauer, Bachman 

and Hollywood) 

U 
Uncommon Ground Difficulties (Clawson) 
Utility Voltmeter (Stratrr.oen) 

V 
Vanguard 108 (Graham' 
Varicap, Using (Turner) 
Vtvm Calibrator (Sutton) 

w 
Watch Out for These Jokers (Layden) 
Wattmeter, Rf, for Mobile Radio Servicing 

(Thomason)' 
Wet -Thermistor Relative -Humidity Meter 

(McRoberts)* 
Wheatstone Bridge, Amplified (Ives)' 
Wien- Bridge Analyzer (Hedge)' 

Oct 
Apr 
Aug 
Sep 
May 

Mar 
Jun 
May 
Jun 

May 
Apr 
Jan 
Jul 

Mar 
Jan 
Sep 
Apr 
Jan 

May 
Apr 
Aug 
Apr 
Fe b 

Oct 
Aug 
Dec 

Mar 
Sep 
Jun 
Feb 

May 

Sep 
Jun 
Dec 
Oct 
Mar 
Aug 
Aug 
Sep 

Jun 
Sep 

Aug 
Apr 

Apr 
Jul 

Oct 
Oct 
Jul 

Mar 
Oct 
Dec 
Jan 
Apr 
Oct 
Jan 

Oct 
May 
Sep 
Jul 

May 
Fe b 
Oct 

Mar 
Dec 
Feb 

May 

Dec 
Feb 

Sep 

Dec 

Apr 
Jan 
Apr 
Apr 
Sep 
Aug 
May 
Feb 

Nov 

Dec 

Apr 
Apr 

Jan 
May 
May 

Mar 

Dec 

Aug 
Mar 
Jan 

44 
43 
05 
31 

34 

26 
16 

34 
15 

29 
44 
31 

II 
28 
31 

30 
43 
30 
33 
43 
OS 

42 
43 

42 
06 
19 

28 
32 
15 

42 

34 

30 
16 

20 
43 
26 
06 
05 
31 

15 

30 
06 
43 

44 
12 

44 
42 
12 

38 
42 
20 
30 
42 
43 
32 

44 
33 
32 
II 
33 
42 
43 

26 
20 
43 

33 

110 
42 

81 

52 

115 
45 

102 
96 
80 
32 

128 
142 
48 

41 

90 

67 

101 

57 
116 

92 

39 

26 
SI 
46 

DECEMBER, 1958 

The future is YOURS in 

TELEVISION -RADIO 
COLOR TV! 

A fabulous field -good pay -fascinating 
work -a prosperous future! Good jobs, 
or independence in your own business! 

YOU CAN 
BE DOING 

INTERESTING 
PROFITABLE ABLE 

WORK LIKE THIS 
QUICKLY 

Coyne brings you MODERN - QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do actual 
servicing jobs -make money early in 
course. You pay only for your training, 
no costly "put together kits." 

Send coupon or write 
to address below for 
FREE Book 
and full details including 
easy Payment Plan. No 
obligation, no salesman .avr.a 

will call. 
Coyne - the Institu- 

%. oldest. the largest. 
tian behind this train - 

oldest, bra egmppnl J!!6 
] rrsidrntial school at 

its kind now in its new 

"nail , mo'i'l home 
here... 

- edtlay 

8. W. Cooke, it., President 

1501 W. Congress Pkwy., Chicago, Dept.98 -H5 
Chartered as an Educational Institution 

Not For Profit 

rCOYNE Television, Home Training Division 
Dept. 98 -H5 -New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City State 
(It is understood no salesman will call) L 
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LATE TRANSFORMER SPECIALS 

I I .\ 

Plate Transformer, Primary: 117/ or 230 
,'s (wiles. Secondary: 1.000 Volts CT 

nnuunu:, 3,0un Volt. test. Size: 5 19/32" 
frire: $3.50 each. 

FT -2369 Choke. 9 llvs. @ 550 Ma., 2500 Volts 
Size: 5)," x il," x 4"k ". Price $2.50 each. 

' Transformer. Filament. Primary: 117/ 
se, 50. no ryml,s. Secondaries: 111 6.7 

ge amps. 121 r,.:: roil: ei 1 atop. 13) 5.0 
0' 4 amps. Size: 6%" fi x 4 21/32" x 4 1/32 ". 
$2.50 earl). 

F T -2366 Transformer. Filament (Bridge type). 
I. Hoary: 117 /or 2311 Volts :\U, 50/00 cycles. Sec- 
ondaries: II) 6.3 volts In 9 amps. (21 5.0 volts (n 3 
amps. 3,11011 Volt test. 13) 5.0 volts Of 3 amps.. 3.111W 
volt ir1. 141 5.11 colt: In :f amps.. 3,11110 V. test. Size: 
4%" I1 x 3%" x 315 ". :'rice $2.50 each. 

FT -2365 Transformer. Filament. (Ideal for 813, 
etc.) i'r ilium : Ili cult., . \l' Cn esi 1, . Scum lare: to 
colt. ( 0 amps. Size: 41_" 11 x :13e" ' 'tare. Price 
$1.50 earn. 

FT -2360 Transformer. Variable. Powerstat. l'1.I- 
mary: 115 Volts, On mythe, Al' . Secondary: 0 to 
115 Volis .\l' ei 7.3 amps., 7j" abaft. Prie $13.50. 
Knob and plate........ frime $1.50 extra 

DUMONT Plate Transformer. Primary: Its Volts, 
60 r,ele. W. Secondary: Sua -O SOO V. {C 11,1010 volts 
AC IT, ve 350 was Slim: 5 .' II x 5" x 4°k, ". Price 
$3.50 each 

WRITE FOR LATEST TUBE CATALOG FREE! 
Receiving. transmitting. special purpose tubes. 
diodes. transi etc. We have a large. diversified 
stock at sensible prices. 

Geloso Portable Tape and Stenotape Recorder- 
Model (1-253 SI' in Steli -Weighs only 1,111 

$179.95 Net. Only 5%" " x 5u." x 9a,-. Write tor bro. 
rl)urr. 

Indust`al Johnson - Johnson :122-244 - New 
Surplus Super Juu,Ixt -4 l'in Socket for 9(109, 51'22, 
and Rectifier, Thnat ran Types $1.00 

Following items all are in Factory- Sealed Car- 

tons. Latest Serial Nos. We are Authorized Fac- 

tory Distributors for oll the following lines:- 

Hammarlund Receivers 1111'100 Receivers. Net 
$189.00 11Q-1101 Itmericmrs. Net $249 ItQ-iss Ite- 
eeivmr,. Net $379 HO -170 Receivers. Net $359 - 
S -lus llauuuarlunel :latching Speaker. Net $14.95. 

National Co. Receivers -NC -GO 559.95 

Geloso -llum Iteeciver --G -209 $299.50 

Geloso- -Iiam XMTR -l: -212 TR $249.50 

Vocalise Citizen's Rand Transe,ivers:- 
51ud1.1 JR(' -400. $69.75 earl' 5139.50 per pair. 
ylud,I Jllt' -423. $99.75 earl -$199.50 per pair. 

E. F. Johnson Co. - Itanger -- Factory 
$329.50 

Johnson Viking Courier- Wired _....... _. _. $289.50 

Johnson -Navigator -Kit $149.50 

Johnson Navigator Wired ...... 5199.50 

Johnson Viking Valiant {Vire,i __ _... 5439.50 

Johnson- Viking Kilowatt SI.595.00 

5132.00 

We are factory distributors for Vocaline, Gonset, 
E. F. Johnson, Eimac. B&W, Hexacon, Adjust -A- 
Volt. CBS. Hammarlund, National and Geloso. 
Trade -ins ace ̂ pted. All prices F.O.B. N.Y.C. Specify 
methods of shipment. All merchandise insured and 
guaranteed for cost of mdse. only. 

HOW TO ORDER: Send full remittance and save 
l'.0 I). collection fee:- Include suffcient money for 
postage. We reltuld unused amount. -Il you dr.ire 
-h inoe.ut ('.0. D., Inebple 25' deposit.- Send cash 
M l,gi.terel mail. Subject to price variation and 
.teck depletion. No C.U.11.s on tube canon.. All 
pl irs 11111 

Specify Exact Method of Shipment You Desire. 
(Give name of truekline.) 

Open Monday to Saturday -Come in and Browse -We 
r rince St. BMT Station -Spring St. IRT Sta. t Il:yht up- 10.000 sq. feet of values 

BARRYELE CcT0R 

RPNICS 
512 Broadway, Dept. RE -12, N.Y. 12, N.Y. 

Phone: WAlker 5 -7000 

ADVERTISING INDEX 
Radio -Electronics does not assume responsibility for any errors appearing in the index below. 

Acro Products Co. 112 
Aerovox Corp. 83 
Allied Radio Corp. 13, 84 -87 
American Microphone 

Manufacturing Co. 88 
Amplifier Corporation 

of America 136 
Arkay Radio Kits Inc. 119 

B & K Manufacturing Co. 
Barry Electronics Corp. 
Bell Telephone Labs. 
Blonder -Tongue Labs. 
Brooks Radio & Television 
Burstein -Applebee Co. 

81, 119 
152 
24 

102 
Corp._ 145 

139 

CBS -Hytron 16, 103 
Capitol Radio 

Engineering Institute 25, 89 
Carston Studios 134 
Castle Television Tuner Service__134 
Center Electronics Co. 140 
Centralab Div. of Globe Union 104 
Century Electronics Co., Inc...110 -111 
Cleveland Institute of 

Radio Electronics 11 
Cornell -Dubilier Electric Corp 14 
Coyne Electrical School __82, 115, 151 
Crystals Inc. 123 

DeRO Electronics 133 
DeVry Technical Institute 7 
Dial -Flite Electronics 134 
Dressner 128 
Duotone Co., Inc. 122 
Dynaco Inc. 135 

Electro- Voice, 
Inc. Inside Back Cover 

Electronic Instrument Co. 
(EICO) 29, 30, 127 

Electronic Publishing Co., Inc. . -..137 
Erie Resistor Corp. 130 

Garfield (Oliver) Co. 135 
Gernsback Library Inc. 134, 141 
Glaser -Steers Corp. 137 
Grantham School of Electronics 27 
Graves (Dave) 138 
Greenwich Book Publishers 128 

Heald Engineering College 138 
Heath Co. 62 -77 
Hickok Electrical 

Instrument Co. 122 -123 
Hudson Specialties Co. 139 

Indiana Technical College 136 
International Correspondence 

Schools 15 

Jerrold Electronics Corp. 114 

Key Electronics Co. 138 

Lafayette Radio 153 -155 
Lansing (James B.) Sound Inc. __ 18 
Lektron Inc. 136 

Mallory (P. R.) & Co., Inc. __120 -121 
Marjo Technical Products Co. 124 

McGraw -Hill Book Co., Inc. 117 
Merit Coil & Transformer Corp _124 
Michigan Magnetics, Inc. 83 
Moss Electronic 

Distributing Co., Inc. 94 -97 

National Radio Institute 3, 19 -20 
National Schools 5 

Opportunity Adlets 141 
Oxford Components, Inc. 128 

Paco Electronics Co., Inc. 132 
Pentron Corp. 12G 
Philco Corp. 22 
Philco Techrep Division 118, 156 
Picture Tube Outlet 140 
Pilot Radio Corp. 130 
Precision Electronics Inc. 93 
Prentice -Hall, Inc. 122 
Progressive Edu -Kits Inc. 147 
Pyramid Electric Co. 26 

RCA Electron 
Tube Division Back Cover 

RCA Institutes 105 
RCA (Test Equipment) 143 
Radio Shack Corp. 107 
Raytheon Manufacturing Co. 8 -9 
Rider (John F.) Inc. 128 
Rinehart & Co., Inc. 113, 124, 131 

Sams (Howard W.) & Co., 
Inc. 10, 23 

Seg Electronics 116 
Service Instruments Corp. 

(SENCORE) 129 
Shure Brothers, Inc. 10 
Sprague Products Co. 125 
Sprayberry Academy of 

Radio Television 17 
Stan -Burn Radio & Electronics ._._140 
Sylvania Electric Products Inc.__ 99 

"TAB" 140 
Tarzian (Sarkes) Inc. 16, 133 
Telectrosonic Corp. 12 
Thorens Co. 108 
Trio Manufacturing 

Co. 11G, 133, 135, 137 
Triplett Electrical Instrument 

Co. Inside Front Cover 
Tube Wholesalers Co. 126 
Tung -Sol Electric Co. 6 

University Loudspeakers, Inc...__ 28 

Walsco Electronics 
Manufacturing Co. 21, 123 

Weller Electric Corp. 109 
Wen Products Inc. 112 

Xcelite, Inc. 138 

SCHOOL DIRECTORY PAGE 149 

Baltimore Technical Institute 
Candler System Co. 
Indiana Technical College 
Milwaukee School of Engineering 
Northrup Aeronautical Institute 
Pacific International University 
Tri -State College 
Valparaiso Technical Institute 

BRANCH ADVERTISING OFFICES: Chicago: Gens K'auhcgan Road, Glenview, Ill., GLenview 4 -6900. Los Angeles: 
Ralph W. Harker and Associates. fall) &Mill New Hampshire. Tel. el'nkirk 7- 2329. San Francisco. Ralph W. hacker 
and Associates. 444 Markvt St. Tel. l:. \rlleld 1 -24 .11. 

FOREIGN AGENTS. Great Britain. Atlas Publishing and Distributing Co.. Ltd., 13 Itride Lane, leaden E.C. 4. 

rinted in the United States of America 
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EASY PAY TERMS Available on orders over 545 - 
Only 10% down -Up to 18 months to pay 

LAFAYETTE'S 
1959 CATALOG 
- Ems, " 

260 GIANT-SIZED PAGES 

Chet 3814 *ecti 
The Complete Catalog Featuring 
"The Best Buys In The Business" 

FOR THE NEWEST AND FINEST IN 
STEREOPHONIC HI -FI EQUIPMENT AND SYSTEMS 

TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 

AMATEUR EQUIPMENT INDUSTRIAL SUPPLIES 

MINIATURE COMPONENTS RADIO & TV TUBES AND PARTS 

EXCLUSIVE LAFAYETTE TRANSISTOR & HI -FI KITS 

Send for Lafayetté s 1959 Catalog - the most com- 
plete, up -to- the -minute electronic supply catalog 
crammed full of everything in electronics at our 
customary down -to -earth money -saving prices. 

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS 

NOT AVAILABLE IN ANY OTHER CATALOG OR FROM 

ANY OTHER SOURCE - SEND FOR YOUR COPY NOW! 

A "must" for the economy- minded hi -fi enthu- 
siast, experimenter, hobbyist, engineer, techni- 
cian, student, serviceman and dealer. 

geadet3enJ6 
The most complete selection and largest stocks of hi -fi components anc 
systems- available for immediate delivery at the lowest possible prices 
Save even more on Lafayette endorsed "best -buy" complete systems 

NEW! NEW' 

Lafayette 
TRANSCRIPTION PLAYER 

WITH 3 LB. 12" 
ALUMINUM TURNTABLE 
Professional 4 -speed player 
ideally suited for stereo. Has 
magnetic eddy- current brake 
permitting ± 10% speed var- 
iation. Amazingly low priced! 
Shpg. wt., 14 lbs. 
PK-240 Net 37.50 

NATIONALLY ADVERTISED 
4 -SPEED AUTOMATIC 
RECORD CHANGER 

Plays Stereo 

and Monaural Records 
Famous brand latest model 
with new GE GC -7 Magnetic 
Compatible Stereo Cartridge 
with diamond stylus. Guaran- 
teed to please or money re- 
funded! Regular 69.50 Value! 
Shpg. wt., 21 lbs. 
PK -251 -(less Wood base) 

Net 39.50 

NEW GE GC-7 

STEREO 
CARTRIDGE 

WITH 
DIAMOND 
STYLUS 

DECEMBER, 1958 

STEREO BALANCE VU METER 
Dual audio output level indi- 
cator with two meters, for 
comparing audio levels. Ideal 
for balancing hi -fi stereo sys- 
tems, 
TM -40 - . Not 8.95 

NEW MINIATJRE 

HIGH SENSITIVITY MULTITESTER 

20,000 OHMS PFR "OLT DC- 
10,000 OHMS PI R VOLT AC 

20,000 ohms per volt DC a"d 
10,000 ohms per volt AC in- 
strument.Has 23 most used 
ranges selected by single 
switch. With batteries and 
leads. Shpg. wt., 3lbs. 
R w -e0 Net 13.50 

E 

CUT 

OUT 

AND 

PASTE 

ON 

POST 

CARD 

LAFAYETTE -GOODMANS 
12" 3 -WAY SPEAKER 

30 WATTS 

FREQUENCY RESPONSE 
30- 20,000 CPS 

PLUG -IN 12 DB. OCTAVE 
CROSSOVER NETWORK 
WITH LEVEL CONTROL 

Custom -built by Goodmans of 
England with -1% lb. Alm- 
max 3 Magnet. Features ax- 
ially mounted, free -edged wide 
range woofer, stiff -coned mid- range radiator and compres- 
sion- driver tweeter. 
SK -110 Net 47.50 
Two for Stereo . Net 89.00 

LAFAYETTE RADIO, Dept. JL 

P.O. Box 511, Jamaica 31, N.Y. 

SEND FOR THE WORLD'S LEADING ELECTRONICS, 

RADIO, T.V., INDUSTRIAL, AND HI -FI GUIDE 

Q Send FREE LAFAYETTE Catalog 590 

Name 

Address 

City Zone.... State 
JAMAICA, N. V. 
165 -08 Liberty Ave. 
AXt411 -7000 

NEW YORK, N. V. 
100 6th Ave 
WOrth 6 -5300 

BOSTON. MASS. 
110 Federai S. 
OUbbard 2 -7850 

BRONX, N. V. 
542 E. Fordhm Rd. 
FOrdh.m 7 -8813 

NEWARK, N. J. 
24 Cntri Ave 
MArkt 2 -1661 

PLAINFIELD. N. J. 
139 W. 258 St. 
PLaintield 6 -4718 
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LAFAYETTE STEREO TUNER KIT 

-- Use it as a Hlnaural-Stereophonie 
FM-AM tuner 

Urre it as a Dual Mo 
FM-AM tuner 

Use it as a straight .Monaural 
IUM or All tuner 

THE MOST FLEXIBLE TUNER EVER DESIGNED 

Multifex Output fer Now Stereo FM 

10KC Whistle Filter Pre -aligned IF's Tuned Cascade FM 

11 Tubes (including 4 duel- purpose) + Tuning Eye + Selenium rectifier Pre rids 17 Tubs Performance 

Sep Iv Tuned FM and AM Sections 17 Tuned Circuits Dual Cathode Follower Output 

Armstrong Circuit with FM /AFC and AFC Defeat 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 same 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, frequency response 20- 20,000 cps ± .t /2 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, sensitivity of 5 
microvolts, 8kc 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 escu- 
tcheon 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 
102 /e" D x 41/2" H. Shpg. wt., 22 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 Basic 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 
LT -50 Some as above, completely factory wired and tes'ed Net 124.50 

ONLY 7.95 DOWN - 
8.00 MONTHLY 

UNIQUE STEREO A MONAURAL CONTROL CENTER FACILITIES! 

OUTSTANDING PERFORMANCE SUPERIORITY! 

AMAZING NEW BRIDGE CIRCUITRY A CONTROL FOR 3d 

CHANNEL OUTPUT FOR 3- SPEAKER STEREO SYSTEMS! 

VARIABLE CROSS- CHANNEL SIGNAL FEED ELIMINATES 

"PING -PONG" EFFECTS! 

PRECISE "NULL" BALANCING & CALIBRATING SYSTEM - 
BETTER THAN METERS! 

24 EQUALIZATION POSITIONS PER CHANNEL! 

CLUTCH -TYPE DUAL VOLUME -BALANCE CONTROLS! 

NEW! LAFAYETTE PROFESSIONAL 
STEREO MASTER AUDIO CONTROL CENTER 

KT -600 The Lafayette KT -600 Solves Every 
79.50 

IN KIT 
FORM 

Stereo /Monaural Control Problem! 
RESPONSE 10.25,000 CPS -i- 0.5 DB TAPE HEAD PLAYBACK EQUALIZATION FOR NEW 

4 -TRACK STEREO 1.78 MILLIVOLTS SENSITIVITY FOR 1 VOLT OUT LESS THAN .03% IM 

DISTORTION 6 CONCENTRIC FRONT PANEL CONTROLS 4 CONCENTRIC REAR PANEL INPUT 

LEVEL CONTROLS 180° ELECTRONIC PHASE REVERSAL 

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. Provides such unusual features as 
a Bridge Control, for variable cross -channel feed for elimination of "ping -pong" (exaggerated channel 
separation) effects and for control of a 3d- channel output for 3- speaker stereo systems; the 3d- channel 
output also serves for converting stereo program material to high quality monaural for recording or to 
play a stereo program monaurally through a separate amplifier and speaker system. The KT -600 also 
hos full input mixing of monaural program sources (such as tape recorder and phonograph, etc.), a 
special "null" stereo balancing and calibrating system (better than meters), 24 equalization positions 
per channel, 12 db per octave rumble and scratch filters, and a loudness on -off switch. Has clutch -type 
dual concentric volume controls which operate independently for balancing or simultaneously as the 
Master Level Control. Other features include channel reverse, 180' phase reversal, input level controls 
at all inputs. Sensitivity is 1.78 millivolts for 1 volt out. Dual low impedance outputs ( "plate fol- 
lowers," 1300 ohms) are provided. Frequency response is 10-25,000 cps ± 0.5 db; less than .03% IM 
distortion. Uses 7 new 7025 low -noise dual triodes. Size 14" x 41/2" x 10% ". Shpg. wt., 16 lbs. 
Complete with printed circuit board, modern -styling metal chassis and coge, profusely illustrated 
instructions, all necessary parts. 
LAFAYETTE KT -600 Stereo Preamplifier Kit Net 79.50 

ONLY 4.75 DOWN 

5.00 MONTHLY 

47.50 

NEW! LAFAYETTE STEREO /MONAURAL BASIC POWER AMPLIFIER KIT 

36 -WATT STEREO AMPLIFIER 18 -WATTS 

EACH CHANNEL 

FOR OPTIONAL USE AS 36 -WATT 

MONAURAL AMPLIFIER 

s EMPLOYS 4 NEW PREMIUM -TYPE 7189 
OUTPUT TUBES 

2 PRINTED CIRCUIT BOARDS FOR NEAT, 

SIMPLIFIED WIRING 

RESPONSE BETTER THAN 35- 30,000 CPS 

It 1/2 DB AT 18 WATTS 

LESS THAN 1% HARMONIC OR 

INTERMODULATION DISTORTION 

A superbly -performing basic stereo amplifier, in easy -to -build kit form to save you lots of money and let 
you get Into stereo now at minimum expense! Dual inputs are provided, each with individual volume 
control, and the unit may be used with a stereo preamplifier, for 2 -18 watt stereo channels or at the flick 
of a switch, as a fine 36 -watt monaural amplifier - or, if desired, it may be used os 2 separate monaural 
18 -watt amplifiers! CONTROLS include 2 input volume controls, channel Reverse switch (AB -BA), Monaural - 
Stereo switch. DUAL OUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms (permitting parallel (monaural) 
operation of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel for full 
output. TUBES are 2 -6AN8, 4.7189; GZ -34 rectifier. SIZE 9- 3/16 "d (10. 9/16" with controls) o 51/4 "h x 

131/4 "w. Supplied complete with perforated metal cage, all necessary ports and detailed instructions 
Shpg. wt., 22 lbs. 
KT -310 Stereo Power Amplifier Kit Net 47.50 

LAFAYETTE RADIO DEPT JL 

165 -08 Liberty Ave. JAMAICA 33; N. Y. Write PAS FRIVE D 

Bargain 
P 
Packed 

eel 
Catalog! 

100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 1 10 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 
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NEW! LAFAYETTE "STEREO" HI -FI PHONO MUSIC SYSTEM 
AN IDEAL QUALITY SYSTEM FOR LISTENING 

TO THE NEW HIGH -REALISM STEREO SOUND! 

For Stereo & Monaural Reproduction 

COMPONENTS 
Lafayette LA -90 28 -Watt Stereo Amplifier 72.50 
Garrard RC121 /II Changer 41.65 
Lafayette PK -111 Wood Base 3.95 
GE GC -7 Stereo Magnetic Cartridge 23.47 
2- Lafayette SK -58 Coaxial 12" Speakers 59.00 

Total Reg. Price iGO,Sit. 

NEW GE GC -7 
YOU PAY ONLY 167.50 SAVE 33.07! 

STEREO COMPATIBLE 
A complete superb stereo hi -fi phono music system 

CARTRIDGE WITH 
brought to you by Lafayette to bring out the thrilling 

Capabilities of the new stereo recordings. Heart of the system is 

DIAMOND STYLUS the new Lafayette LA -90 with 28 watts per channel and with 
all the inputs necessary for a complete stereo control center. Other 

fine components are the famous new Garrard RC121 /11 4 -speed 
automatic record changer ready to accept stereo cartridges, the Lafayette 

PK -111 wood base for changer, of fine selected woods; the new GE GC -7 stereo/ 
monaural variable reluctance cartridge with 0.7 mil genuine GE diamond stylus; and 2 

of the unbeatable, for performance -value, Lafayette SK -58 12" coaxial speakers with built -in 
crossover network and brilliance level control. Supplied complete with cables, connectors, and easy -to- install 

instructions. Shpg. wt., 66 lbs. 

HF -374 Stereo Phono System, with mahogany or blonde wood changer base (please specify) Net 167.50 
CAB -16 HF -375 Some as NF-374 but with 2- Lafayette CAB -16 mahogany or walnut or CAB -17 blonde Resonator -type 

speaker enclosures (specify which) Net 222.50 

LAFAYETTE STEREO FM /AM -PHONO MUSIC SYSTEM 

Same as HF -374 above but with new Lafayette stereo Model LT -99 FM /AM Tuner. 

61F -376 Stereo FM /AM -Phone System Net 237.00 
HF.377 Same os HF -376 but with 2- Lafayette CAB -16 mahogany nr walnut or CAB -17 blonde speaker enclosures 

Net 292.00 
ONLY 16.75 DOWN -12.00 MONTHLY 

ONLY 6.9.5 
DOWN - 

7.00 MONTHLY 

i14 

Lafayette KT -126 

two ...."1". 
Lafayette SK -109 

Collaro 
TSC-640 

Ronette "OV" 
Turnover Stereo cartridge 

LAFAYETTE MASTER AUDIO CONTROL CENTER 
with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 

Self -Powered DC On All Filaments 24 Positions of Equalisation 
Tape Head Input, High Impedance Dual Cathode Follower Output Stages 

This is sot only the finest hi -fi preomp characterized by unmatched features, but it has been 
functionally designed to keep pace with the conversion of your present hi -f 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 fiat frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, brilliantly executed, Size I2s /c'x 9t /e x 
33/4". Shpg. wt., 101 /2 lbs. 
KT- 300 -Lafayette Master Audio Control Kit Complete with cage and detailed assembly in- 

structions. .._ ._ Net 39.50 
LT -30 -Same as above completely wired cod tested with cage and instruction manual. 
Net . 

59.50 

DELUXE 70 WATT BASIC AMPLIFIER 
C tively Rated At 70 Watts Inverse Feedback Variable Damping 

Metered Balance And Bias Adjust Controls Available In Kit and Wired Form 
Here's ultra -stability in a 70 watt basic power amplifier employing highest 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 1 t /s% at 70 watts, less than 0.3% below 30 
watts. Harmonic distortion lest 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 141/4 o 10 is 73 /e" including cage and knobs. Shpg. wt., 40 lbs. 

KT- 400 - Lafayette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed 
assembly instructions. Net 69.50 
LA -70 -Some as above completely wired and tested with cage and instruction manual. 
Net 94.50 

COMPLETE STEREO PHONO SYSTEM KIT 
ASSEMBLE THE STEREO AMPLIFIER 

AND SAVE REAL MONEY 

PLAYS STEREO AND MONAURAL RECORDS 

REGULAR ONLY 

1bYS 59.95 
Enjoy fine stereo performance with this "easy -to -as emble" exclusive Lafayette package. The complete 
system consists of Lafayette KT -126 basic stereo phono amplifier kit, the renowned Collura 
TSC -640 4 -speed automatic record changer, the new Ronette "OV" Turnover Stereo cartridge 
with dual sapphire styli for stereo and monaural records, and two Lafayette SK -109 Miniature Hi -Fi 
Speakers and Enclosures. The amplifier kit has many fine features including 2 watts per channel with 
separate volume control, "stereo -reversal- monaural operation" switch, and isolation transformer to 

eliminate shock hazard. The 4" a 6" 5 watt speakers are housed in beautiful mahogany wood cabinets, 
work from either 4 or 8 ohm outputs and are supplied with 25 ft. of cable for hookup. You save 16.58 
over regular catalog pricesl 
PK -299 Stereo Phono Kit System Net 59.95 
KT -126 Stereo Amplifier Kit Only. Complete with all tubes, ports and instructions. Shpg wt., 7 lbs. 

Net 18.95 
COMBINATION MONEY SAVER 

The KT -126 Stereo Amplifier Kit and Ronette "OV" Stereo Turnover Cartridge with dual sapphire styli. 
KT -136 24.90 

_"&,ette .ems 
Dept. JL 

165 -08 LIBERTY AVE. 
JAMAICA 33, N. Y. 

NEW YORK, N. Y. BOSTON, MASS. BRONX, N. Y. NEWARK, N. J. PLAINFIELD, N. J. 

100 6th Ave. 110 Federal St. 542 E. Fordham Rd. 24 Central Ave. 139 W. 2nd St. 

WOrth 6-5300 HUbbard 2 -7850 FOrdham 7.8813 MArket 2 -1661 Plainfield 6 -4718 

PLEASE INCLUDE POSTAGE WITH ORDER 
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NOW! LEARN COMPUTER 
TECHNOLOGY 

AT HOME! 
ELECTRONICS 

TECHNICIANS: 
In this era of space - 
age electronics 
you either advance 
and prosper or you 
fall behind ... there 
is no such thing as 

standing still. 

THE "NERVE CENTER" OF MODERN INDUSTRY IS 

IN THE HANDS OF THE ELECTRONICS SPECIALISTS 
WHO BUILD AND MAINTAIN THE COMPUTERS 

Today, top management can't afford to guess. Big decisions are 
made with up -to- the -minute facts and figures. Only the automatic 
computer can supply these ... that's why top management relies 
on the specialist who can keep the computers running. 

Mail Coupon Today for 
Complete Information 

(NO OBLIGA TION) 

THE PHILCO TECHNOLOGICAL CENTER 
22ND AND LEHIGH AVENUE, PHILADELPHIA 32, PA. 

Please send free booklet and course information on your Automatic Digital 
Computer Correspondence Course and other subjects checked elow: 

SEMICONDUCTORS- Transistor Principles and Practices 

E BASIC RADAR 

E ADVANCED RADAR 

L BASIC ANALOG COMPUTERS 

ADVANCED ANALOG COMPUTERS 

DC- 1 

NAME 

COMPANY 

ADDRESS 

CITY 

POSITION 

156 

STATE 

PREPARE NOW FOR ADVANCEMENT IN 
THIS GROWING FIELD WITH A FUTURE 
... WITH COMPLETE, UP -TO -DATE 
CORRESPONDENCE COURSE FROM THE 
PHILCO TECHNOLOGICAL CENTER 
Learn automatic digital computer technology 
now with this practical correspondence course 
from Philco. Learn computer maintenance, 
installation, manufacturing, programming and 
you'll be set for a profitable career in an 
important, fast -growing field that is revolu- 
tionizing business methods, manufacturing 
and defense systems. 

COMPUTER FIELD IS A 
FIELD OF OPPORTUNITY 

Every major industry ... nearly every company 
is now or will soon be using computers to 
"automate" every phase of business from 
accounting to production ... from research to 
sales. The Military uses them in such operations 
as missile tracking, telemetering, aircraft flight 
and fire control. Here is truly a field of oppor- 
tunity for the electronics technician who wants 
to get ahead and enjoy the prestige and 
benefits of an important position in a vital 
phase of business or defense. 

COMPUTER SPECIALISTS ARE URGENTLY 
NEEDED . . . AND THE PAY IS GOOD 
It takes a specialist to build, install or maintain 
a computer. Even during the peak of unem- 
ployment during the recent recession, the news- 
papers were full of help- wanted ads for com- 
puter specialists and field engineers. The 
computer field demands specialists ... and the 
computer specialists command good pay. 

THE PHILCO TECHNOLOGICAL CENTER 
IS A DEPARTMENT OF PHILCO TECHREP 
DIVISION, WORLD'S LEADING FIELD 
ENGINEERING ORGANIZATION 
You benefit from Philco's 17 years of experience 
in electronics training and technical assistance 
to the Armed Forces and industry. You learn 
from a proven course specially developed by 
electronics specialists to give you practical 
knowledge of the digital computer field. 

PHILCO 
TECHNOLOGICAL 
CENTER 

V 22nd and Lehigh Ave. v Philadelphia 32, Pa. 

RADIO -ELECTRONICS 
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IF IT'S AN RCA TUBE...IT HAS TO BE `HEALTHY "! 

RCA specializes in the production of "healthy" tubes. Take the 
RCA- 6AX4 -GT, for example. It features important built -in safety factors 
that minimize internal breakdowns and "arc- over ", reducing 
early -hour failures -while providing reliable performance in TV damper 
circuits. Here are some of the ways RCA builds this "good health" 
into the 6AX4 -GT: 

Heater wire has been specially developed to improve welds, thereby 
reducing early -hour failures due to an open circuit at the weld point. 
Heater -spacer assemblies are pre -fired to eliminate leakage -producing 
contamination during tube production. And micas are specially 
sprayed to control plate -to- cathode leakage. 

These are some of the reasons why many designers and manufacturers 
of TV sets specify RCA's 6AX4 -GT -the very same reasons why you 
should always ask your RCA Tube Distributor to "Ship RCA Only "! 

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

RCA Technical 
Booklet Available 

RCA Recering Ti ,es and Pic. 
Iure Tubes for AM FM,ond Tel. 
evision Broodccs- (1275.11 
... includes sorcet informo. 
tien and useful dcta for more 
than 700 tube tyres. Ask your 
RCA Tube D:stribotor for your 
copy today! 


