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FIRST 
it was 

industrial 
applications... 

THEN 
exacting 
military 
systems... 

it's the 
TV MANUFACTURER 

who sees the solution 
to his problems... 

The frame grid is the closest 
approach to the ideal "Phys- 
icist's grid " - electrical char- 
acteristics but no physical 
dimensions. It results in: higher 
transconductance per milliampere 

tighter Gm and plate current tol- 
erance low transit time low ca- 

pacitances lower microphonics 
rugged construction 

AMPEREX FRAME GRID 
The grid -to- cathode spacing toler- 
ance is determined by the carefully 
controlled diameter of grid support 
rods (centerless ground) and by 
frame crossbraces between these 
rods. Extremely fine grid wire elim- 
inates the "Island effect" usually 
encountered in conventional tubes 
with equally close grid-to-cathode 
spacing. Rigid support of fine wires 
reduces mechanical resonance and 
microphonics in the grid. 

CONVENTIONAL GRID 
Grid -to- cathode spacing tolerance 
depends on accuracy of grid dimen- 
sion, obtained by stretching on a 

mandrel, and on tolerances of holes 
in top and bottom mica rod supports. 
Diameter of grid wire must be large 
enough to be self- supporting. 

For additional data write to 
Semiconductor and Special Tube Division 

Amperex Electronic Corporation - 

230 Duffy Ave., Hicksville, Long Island, N. Y. 

In Canada: Rogers Electronic Tubes & Components. 
116 Vanderhoof Avenue, Toronto 17, Ontario 

FRAME GRID TUBES 
FOR TV TUNERS 

6ES8 
4ES8 
6ER5 
2ER5 
6DM 

FOR MILITARY REQUIREMENTS 

AND 

EXACTING INDUSTRIAL APPLICATIONS: 
6688 
6688A(MIL -E- 1/1218) 
6922 
6922 (MIL -E -1 1168) 
5847 (MIL -E -1 467) 
5842 (MIL -E -1 466) 

AVAILABLE FROM ALL AMPEREX FRANCHISED DISTRIBUTORS 

ask Amperex 
about applications assistance on frame grid tubes for 
TV and FM tuners, and on reliable premium quality 
(PQ) tubes for industrial and military applications 
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A 

everything in this picture 
JUST BY ESTIMATING WHAT IT'S WORTH! 

It's still 
not too late 
to enter the 

fabulous 
Westinghouse 

GOT You can win absolutely everything shown in this picture, 
simply by estimating its total retail value. The closest estimate will 

win it all! Enter now! Enter often! Still 2 more Giant Jackpot pictures to go! 

Never before a contest so easy to enter..,so easy to win! 
Don't miss this opportunity to win a whole truckload 
of valuable prizes! Final contest closes in four weeks. 
You can enter the two remaining contests as often as 
you like ... win from hundreds of other prizes if you 
miss the top award! 
Just 3 easy steps to enter... 

1. Ask your Westinghouse distributor for a supply 
of official entry forms ... several for each contest 
you want to enter. 

2. Estimate the total dollars- and -cents retail value 
(exclusive of local sales and Federal excise taxes) 
of all the items shown and described in the picture 
for the contest you are entering. You'll receive an 
information leaflet with your entry blanks which 
shows photographs of all four Giant Jackpots. 

3. Write your estimate on the Entry Form and mail 
along with the end panel from a Westinghouse 
5 -pak tray which reads "Westinghouse Electronic 
Tubes" or a reasonable facsimile to: "Jackpot," 
Westinghouse Electric Corp., Box 367, New York 
46, New York. 

That's all there is to it ... Just look what you can 
still win! 

2 first prizes: "Winner Take All " - everything shown 
in a Giant Jackpot picture. 

2 second prizes: Your choice of Westinghouse Refrig- 
erator, Freezer, Laundromat, Dryer, Two Different 
Ranges, Room Air Conditioner, Stereo -Fidelity. 
2 third prizes: Your choice of Westinghouse Refriger- 
ator, Freezer, Dryer, Range, Air Conditioner. 
24 fourth prizes: Your choice of two Westinghouse Im- 
merse-A-M at ic appliances with a control unit. 
SO fifth prizes: Your choice of Westinghouse Spoutless 
Coffee Maker or Portable Mixer. 
120 runner -up prizes: Westinghouse Dog -O -Matic Hot 
Dog Cooker. 
THIRD CONTEST STARTS AUGUST 31, 1959! GET ENTRY 
BLANKS AND OFFICIAL RULES FROM YOUR WESTING- 
HOUSE DISTRIBUTOR! 

You CAN BE SURE...IF lTSWesti nghouse 
Electronic Tube Division Elmira. N.Y. 

If your distributor does not handle Westinghouse tubes send his name and address to 
Westinghouse, Box 284, Elmira, New York. Don't miss this big opportunity: 

ELECTRONICS WORLD in puhllshe.J monthly by Ziff-Davis Publishing Company, William B. ..10. Chairman of the Board 111140. 10531. at 434 S. Wabash Ave.. Chicago 5. III. Second. rla.s postage at Chicago, lltinuix. Authorized by Post Ottice Department, Ottawa, Consuls. as second-class matter. SUBSCRIPTION RATES: une year U. S. and possessions. and Canada $4.110: Pan American Union Countries $4.50: all Other foreign countries 55.110. September, 1959 3 
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Men 17.55 READ THESE AMAZING 
FACTS ABOUT A MAN 

WHO COULD DE 

your 
Are kne o 

the men who could 
prep - o t .. 

S RFÁL ONE 

TELEVISION 

RADIO 

ONLY DeVRY OFFERS 

ALL THESE FEATURES! 
Only DeVry Tech provides Training Movies to 

make the basic principles of Electronics crys- 
tal clear! DeVry's explanations and illustrations 

are a pleasure to follow. Over 300 practical ex- 
periments with actual Electronic parts are included 

to give you on- the -job type know -how. You even build 
your own test equipment. 

ctronics 
ARE YOU PASSING UP THE PA YCHECK-THE SOLID FUTURE 

-THE REAL BREAK -YOU'VE ALWAYS DREAMED OF? 

EMPLOYMENT SERVICE 
The Industry knows the quality of DeVry training. 

That's why our Employment Service usually has 
more demands for graduates than we can fill. 

We can also help you get started in your 
own shop. 

You meet them almost every day the men who want to advance 

out of humdrum, low -pay, or no- future jobs. Some are men who had 

to quit school too soon: men just out of school with no idea of what to 
do. or men looking for help in planning a better future. Yet, many 

of them could -can, if they're 11 -55 -train at home, in their spare 

time, for an exciting career with real money and an inspiring future in 

the field of Electronics. And the tragedy of It is: they don't know it! 
They think they need an advanced education, or sonic special experi- 
ence, or a lot of money, to start -but what they need most 1s the 
will to win. Maybe you're a man like that. Well, here's great news! 
It's not too late! Electronics offers men like you, when trained, dozens 

of different job opportunities - from guided missile control to run- 

ning your own radio -television service shop. Get the full story of the 

jobs you may prepare for . . . NOW . BEFORE the years and 

esponsibilities close in on you. Send coupon today -no obligation. 

2 MODERN TRAINING CENTERS 
Large modern training centers in Chicago and Toronto offer DeVry students day and 
evening classes. The staffs, facilities and experience of these centers stand back 
of the home training programs. Whether you train at home or in residence, you're 
a DeVry Tech man. Look into it now! 

Be A Ständóüt in Electronics r. 
Be 4 De Pry Tech Mad 

, 

Poa 

Real 
Earnings 

Accrered Member of National Home Study Council 
1 

One of North America's Foremost 
Electronic Training Centers" 

I 11 f , rlj 

DEVRY TECHNICAL INSTITUTE 
4141 Belmont Avenue Chicago 41, Illinois 

Formerly DeForest's Training, Inc. 

September, 1959 

EMPLOYMENT 
SERVICE 

sesneeeoatwr 

t.^.ny/.6wI,rysa 

NO 
PREVIOUS 

TECHNICAL 
EXPERIENCE 

NEEDED 

INOUR 
CHICAGO 

OR TORONTO 
LABORATORIES 

DON'T 
DEW" 

MAIL COUPON TODAY 
DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III., Dept. EW -9 -P 
Please give me your FREE booklets, "Pocket Gulae to Real Earnings" and 

"Electronics in Space Travel," and tell me how to prepare to enter one Or 
more branches of Electronics. 

NAME AGE 

STREET 
PLEASE PRINT 

APT. 

CITY ZONE _ STATE 
Check here if subject to military training. 

DeVry Tech's Canadian Training Center is located at 
1060 626 Roselown Avenue, Toronto 12, Ontario. 
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Dependability 
is a 

built -in 
feature 

of 
all 

Delco 
Radio 
Service 

Parts! 

i 

+l-- 

Take speakers, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather 

conditions. You can rely on them for exceptional power handling and rich distortion -free tone. 

Delco's popular 8 -inch "Hi -Fi" speaker, No. 8007, provides the most power and tonal range for the money. Designed 

for replacement use and high fidelity audio systems, it's a good, fast seller with price and quality appeal. 

For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic 
Parts Distributor. He carries the complete line. Other extras you get with Delco are Wide selection of special 
application parts Complete technical training program Effective warranties Dealer identification signs. 

Stock with Delco Electronic Parts -more dependability and reliability for your customers, more profit for you. 

DELCO 
IÖ RAP 

Dinamn of Genaal Motors Kokomo; Indiana 

Available everywhere through 
Electronic Distributors 

associated with 

CM UMS rF. 

WWI: COPES ITV._ 

6 ELECTRONICS WORLD 
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Hollywood Division r 

Kansas City Division 

Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 

F.C.C. LICENSE -THE KEY TO BETTER JOBS 

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

WHICH LICENSE FOR WHICH JOB? 

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

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

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

GRANTHAM TRAINING PREPARES YOU 

The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity tot 
Beginners. Basic Mathematics. Ohm's and Kirchhoff', 
Laws, Alternating Current. Frequency and Wave 
length, Inductance. Capacitance. Impedance, Reso- 
nance. Vacuum Tubes. Transistors. Basic Principles 
of Amplification. Classes of Amplifiers, Oscillator. 
Power Supplies. AM Transmitters and Receivers. FM 
Transmitters and Receivers. Antennas and Trans- 
mission Lines. Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the abuse 
subjects explained simply and in detail. 

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

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

Get 
Your First Class Commercial 

F.C.C. LICENSE 
QUICKLY ! 

CORRESPONDENCE OR RESIDENCE CLASSES 

(:rauth;uu School of Electronics vecialiae.s in F. C. C. license 
preparation. Correspondence training is conducted from Holly- 
wood, Seattle, Kansas City and Washington; also, resident DAY 
and EVENING classes are held in all four cities. Either wav, by 
correspr Iulilac or in resident classes we train you quickly and well. 

This booklet 
FREE! \ \\\\\ 

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

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

License Weeks 

Robert J. Conley, 129 W. 46th St.. New York 36, N Y 1st 14 

W. R. Smith, 1335 E. 8th St., long Beach, Calif. 1st 12 

Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. 1st 24 
John W. Dempsey, Bon 55. Rising Sun, Md. 1st 12 

Donald H. Ford. Hyannis RD, Barnstable. Mass. 1st 12 

Richard J. Falk, 2303 Holman St., Bremerton, Wash. 1st 22 
Denson 0. McNully, 1117 N. Houston St.. Amarillo, Tesas 1st 9 

James D. Hough, 400 S. Church St.. East Troy, Wisc. 1st 12 
Odie 8. Perry, Jr., Rt..3, zebulon. N. C. 1st 12 
Milton C. Gee, Rt. =1, Washington, N. J. 1st 11 

Grantham School of Electronics 
1505 N. Western Ave. 

s Hollywood 27, Calif. 
Phon, HO) 1127 

Seattle Division 

Washington Division 

408 Marion Street 
Seattle 4. Wash. 

Phone, MA 2 7227 

3123 Gillham Road 

Kansas City 9, Mo. 

'Phone JE 1.63201 

September, 1959 

82119th Street, N. W. 

Washington 6, 0. C. 

,Phone SI 3 3614 

MAIL COUPON TO SCHOOL NEAREST YOU 

r- 
(Mail in envelope or paste on pcstal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
.595 N Western 409 Manen 3123 GlIlham Rd 82119th, N:. 

Hollywood Seattle Kansas City Washington 
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_ 

I am interested in ' Home Study, (] Resident Classes 96 -P 
State 

Age 
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FINE ENOUGH 

To Cut A Human Hair... 
STURDY ENOUGH 

To Cut 12 -Gau'e Correr W 

i 
8 

G REACH 

CUTTER 

spi D` 
ELECTRONICS 

PLIERS 
You'll do hundreds of electronics jobs 
easier, faster with these specially de- 
signed pliers by Channellock. You'll 
like the l -o -n -g reach ... the precision - 
matched jaws ... the hand -honed, 
specially hardened cutting edges . . . 

the easy -to- handle "feel" of the blue 
plastic grips. And you'll appreciate the 
quality of Channellock pliers ... they're 
forged from high grade steel, properly 
heat treated. Ask your Electronics 
Equipment Supplier for Channellock 
Electronics Pliers ... or write us direct 
for further information. 

í #711 LONG -REACH FLATNOSE PLIER 

(Patent 
Pending 

721 LONG -REACH DIAGONAL CUTTER 

= 738 LONG-REACH ROUND -NOSE PLIER 

Channellock Pliers are made only by 

CHAMPION DeARMENT TOOL COMPANY 
Meadville, Pennsylvania 
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...for the Record 
By W. A. STOCKLIN 

Editor 

SOVIET DREAMS ON DISPLAY 
AS this is written we have just re- 

turned from a special press preview 
of the Soviet Exhibition held at the 
New York Coliseum. Needless to say, 
we were fascinated by the tremendous 
displays that obviously cost the USSR 
a small fortune to assemble and trans- 
port. It was, in essence, a show of 
peace. 

We saw full -size models of all of 
the Russian satellites, models of an 
atomic power plant and a nuclear - 
operated ice breaker, in addition to 
working TV sets, high -fidelity equip- 
ment, navigational gear, and comput- 
ers. To most people who saw the show, 
it presents an impressive image of the 
scientific ability of the Soviet nation. 
But was the image real and did all 
the displays represent actual achieve- 
ments or was it more "wishful think- 
ing" on their part? This is the facet 
of the exhibition which interested us 
the most. 

We do know that the satellite dis- 
plays are not dreams for the future 
and we have, in the past, doffed our 
hats to the Soviet scientists for their 
ability in this particular field. 

As to the nuclear- operated ice 
breaker "Lenin," although it was 
launched in 1957 it is not yet in oper- 
ation. They still hope to have it fin- 
ished by the end of this year. 

The atomic power plant turned out 
to be strictly a dream for the future. 
They do not now have such a plant in 
operation nor, as far as we could find 
out, is the construction of such a plant 
even started. Apparently, it is a paper 
design of what they would like to have. 

The TV sets did not provide a pic- 
ture quality equal to ours and upon 
inquiring further we were advised that 
their picture tubes were probably not 
as good as those manufactured in the 
United States. They did show a work- 
ing model of an all- transistor portable 
TV set with about 30 transistors and a 
10 -inch direct -view type picture tube. 
This model was not actually in produc- 
tion but is one that is being planned 
for marketing later this year. A color 
TV set was demonstrated and, al- 
though the quality of reproduction was 
good, it did not have the vividness of 
its American counterparts. 

We did not see any ham equipment, 
but we did see many large posters 
emphasizing the importance of the 
Russian amateur fraternity. Most of 
the equipment shown on the posters 
appeared to be of limited power and 
home made. In one particular case 
they showed a receiver that is similar 
in appearance to a Hammarlund set 
produced not too long ago. 

Although our primary interest was 

in the electronics and nuclear fields, 
we couldn't help but being diverted by 
the working models of their automo- 
biles. The "Zil- III ", which possibly 
compares with American limousines, 
was impressive but upon inquiry we 
found that the number built to date 
was less than 100. "The "Volga ", which 
is quite similar to the West German 
"Opel ", is priced at 25.000 rubles 
which is the equivalent of $2500.00 (at 
the tourist rate of 10:1). 

Much has been said in this country 
about the scientific ability of the Rus- 
sian engineer but we were not too im- 
pressed by some of the display attend- 
ants. We talked to quite a number 
who were supposedly there to answer 
all questions. However, it was a rare 
instance when we could find one who 
could provide the simplest technical 
details. One attendant at the TV dis- 
play did not know the number of 
screen lines standard in their TV sys- 
tem, nor did they know the number 
of frames per second. Another was not 
sure about the number of transistors 
in their all- transistor TV set. These 
are just a few examples. It wasn't 
that we were unable to get the an- 
swers but simply that the answers 
were forthcoming only after a confer- 
ence among three or four of the at- 
tendants. Although their English 
wasn't perfect, we had no problem in 
conversing. If only we could speak 
Russian as well as they could speak 
English! 

One of the most interesting phases of 
our visit was a lengthy discussion with 
one of the attendants. He was 27 years 
old and a graduate of an electronic engi- 
neering college, having spent five years 
at college and ten years in pre -engi- 
neering training. After five years of 
working as an engineer he now lives in 
Leningrad with his wife and two chil- 
dren in a two -room apartment with 
bath. He works 48 hours per week 
and owns a TV receiver and a radio 
set. Apparently it is quite common for 
families in large cities to have TV sets 
but this engineer did not own an auto- 
mobile. It wasn't, according to his 
comment, that he couldn't afford a car. 
It was a question of his being unable 
to buy one. We did not question him 
any further as to whether or not he 
was permitted to have one or whether 
there just weren't enough cars avail- 
able to the public. 

One thing that impressed us was 
that irrespective of who we talked to 
there was the feeling of friendliness - 
a feeling that they were trying to be 
as courteous as possible and provide 
us with as honest answers to our ques- 
tions as they could. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


ALLiED 
RADIO 

V 7NIN6 IN .AVEi 

TRON ELEC 

%CO 

ALLIED'S 
1960 

ELECTRONIC SUPPLY CATALOG 

it's value packed... 
send for it! 

your complete money- saving 
guide to everything in electronics 

WORLD'S LARGEST STOCKS 

,}54 
' y011Me. 

prU0A00 SO. uVN019 

,00 N II., 
AVENUE '"" M 

' 1, 

featuring 
these ALLIED exclusives: 

1 

Latest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money- Saving, Build- Your -Own 
KNIGHT -KITS for Every Need 
Values in Recorders and Supplies 
Latest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 
Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

NEW LOW EASY PAY TERMS 
Only $5 down (or less) on orders 

up to $200. Up to 24 months to pay. 
Fast handling -no red tape. MONEY -SAVING KNIGHT -KITS -the very best in build -your- 

own electronic equipment- designed to save you up to 50r",.. 
"Convenience Engineered" for easiest assembly; the only kits 
covered by Money -Back Guarantee. Complete selection of 
Stereo hi -fi kits, Hobbyist kits, Test Instrument and Ama- 
teur kits. KNIGHT -KITS are an exclusive ALLIED product. 
KNIGHT STEREO HI -FI -truly "honored for value" -the best 

you can buy, yet far lower in cost. Select super -value 
KNIGHT components or complete systems and save 

most. Also see the world's largest selection of 
famous name hi -fi components and money- 

saving ALLIED- recommended com- 
plete systems. I 

ALLIED RADIO 
our 39th year 

World's Largest Electronic Supply House 

September, 1959 

Get every buying advantage at ALLIED: 
lowest money- saving prices, fastest shipment, 

expert personal help, guaranteed satisfaction... 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 1 -J9 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1960 ALLIED Catalog. 

Name 

Address 

City Zone State 
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Dealer JOHN G. ALTMEYER Says... 

"Mallory Components are Best 

John G. Altmeyer serves the North Shore area of Chicago 

from Beckers in Evanston. Starting in the business while he 

was in high school, John became a service technician and 
later, service manager. After fourteen years as service 
manager, he took over ownership and has headed Beckers 

for the past six years. 

In addition to having two men working full time on auto 
radio servicing, John's business averages 40 TV calls a day. 
Over the years, Beckers has built a strong reputation for 
integrity and dependability among its many customers. 

4.1111.1-72.41011.4111.110101110,714000011PYMmorit 

P.R. MALLORY & Ca Inc. 

MALLORY 
P. R. MALLORY 6 CO. Inc., INDIANAPOLIS 6, INDIANA 

ELECTRONICS WORLD 
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for Modern Equipment Tro tibie Spots " 
"Modern ear radios -for example -need quiet vibrators ... that's why we replace with Mallory. 

Today's automobiles are engineered for a quieter, more pleasurable ride. A noisy 
vibrator in a car radio stands out immediately. Our servicemen use Mallory Vibrators 
for all replacements. We've found that they're quieter and more dependable. The 
Mallory buttonless contact design adds to their longer, trouble -free life." 

Whatever component you need for servicing- capacitors, controls, resistors, silicon 
rectifiers or batteries -you get the highest quality at sensible prices from Mallory. It's 
the widest line of parts in the industry ... and every model is service- engineered to 
assure you that each job is right the first time, every time. 

Stop Callbacks with These Quality Mallory Products 

Gems -5 rugged, moistureproof, 
Mallory "Gem" tubular capacitors 
in an easy -to -use dispenser that 
keeps your stock fresh and clean - 
easy to find -no more kinks in lead 
wires. They're your best bet for 
outstanding service in buffer, by- 
pass or coupling applications. 

RMC Discaps* -area product of the 
world's largest producer of ceramic 
disc capacitors. Long the original 
equipment standard, Mallory 
RMC Discaps are now available 
for replacement. They come in a 
handy 3" x 5" file card package ... 
easy to stock, simple to use. 

®Trade Mark of Kudin .Materials Con,pony, 
division of P. K. Mallory & Co. Inv. 

a 

FP Electrolytics -The Mallory FP 
-the original 85 C capacitor - 
now has improved shock- resistant 
construction and leakproof seal. Its 
etched cathode construction -stan- 
dard in all FP's -assures hum -free 
performance. High ripple current 
ratings fit the toughest filter circuits. 

Sta -Loc* Controls -New Sta -Loc 
design enables your distributor to 
custom build, in just 30 seconds, 
over 38,000 combinations- elimi- 
nates waiting for out -of -stock con- 
trols. You can replace the line 
switch by itself, without unsolder- 
ing control connections. 

September, 1959 

Gold Label* Vibrators -On critical 
auto radio servicing, use the 
Mallory Gold Label Vibrator. It 
gives longer, trouble -free service 
life. Mallory Gold Label Vibrators 
feature Mallory exclusive button - 
less contact design. 
'Trade Mark 

Silicon Rectifiers -New Mallory 
design gives far longer life, lower 
forward voltage drop, and reverse 
leakage current than conventional 
types ... exceed the requirements 
of military humidity tests. In con- 
venient kits for replacement of 
selenium rectifiers in radio and TV. 

11 
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rir rs 
Offers You 

A Complete Range 

of Silicon Rectifier 
Mounting Types 

M -500 

The cartridge -type Tarzian M -500 
(500 ma) snaps into popular fuse 
holder brackets. 

40H 

Standard top -hat Tarzian 40H (750 
ma) is directly interchangeable where 
a metal case is required. 

r4 
i 

Tarzian F4 (750 ma) insulated case 
tucks in out of the way against chassis. 
Leads are solder type. 

Write for complete information 

SARKES, TARZIAN, INC, 
RECTIFIER DIVISION 

DEPT.N -5, 415 NORTH COLLEGE AVENUE 

BLOOMINGTON, INDIANA 

I n Canada: 700 Weston Rd.. Toronto 9. Tel. Roger 2.7535 
Export: Ad Aunema, Inc., New York City 

12 

from our Readers 

ELECTRONICS IN NIGERIA 
To the Editors: 

On behalf of the people of Nigeria, I 
wish to thank you for your article 
"Electronics in Nigeria," which ap- 
peared in the April issue of this mag- 
azine. Many Nigerians are now real- 
izing the potentialities of electronics 
in the country's communication and in- 
dustries. 

We sincerely hope that Americans 
will lend a helping hand in our strug- 
gle to place our country on the map of 
the world. I hope that American elec- 
tronic industries will investigate the 
possibilities of investing in Nigeria. 
The Nigerian government has set up a 
liberal policy for all foreign invest- 
ments. This policy goes far beyond 
what other under -developed countries 
will offer. Electronics in Nigeria is yet 
a baby -but a fast -growing baby. 

KANU OKORONKWO 
Nigerian Electronics Engineer 
CBS -TV 
New York, New York 

Thanks to Reader Okoronkwo for his 
comments on the above article. We are 
always pleased to learn of our readers' 
reactions. -Editors. 

« « « 

HI -FI CROSSOVER NETWORKS 
To the Editors: 

Authors Cohen and Cohen have done 
a very excellent piece of work on the 
two -part article "Hi -Fi Crossover Net- 
works," which appeared in your April 
and May issues. 

After studying the article, there is 
still a question in my mind. I have 
several excellent speakers that I would 
like to combine into a system, but the 
woofers have 16 -ohm impedance and 
the tweeters have 8 -ohm impedance. 
What is the correct hookup to be used 
in this case? 

ROY J. Dow 
Northford, Connecticut 

This has been a frequent question. In 
general, if your amplifier has both S- 
and 16 -ohm output taps, the answer is 
simplified. A 16 -ohm circuit is used 
with the 16 -ohm speaker, and this is 
connected to the 16 -ohm output tap. 
An 8 -ohm circuit is used with the 
8 -ohm speaker, and this is connected to 
the 8 -ohm output tap. Author Cohen 
will have a little more to say on this 
very subject in one of our forthcoming 
issues. Editors. 

OTL HI -FI AMPLIFIER 
To the Editors: 

In the May issue, Mr. Futterman 
seems to be in error on two counts in 
his article "Ultra- stable OTL Hi -Fi 
Amplifier." In reference to Fig. 1, Mr. 

Futterman says, "Signal voltage de- 
veloped across the plate load resistor 
of is applied between grid and 
cathode of output tube V0. Likewise, 
signal voltage 180 degrees out -of- phase, 
developed across the cathode load re- 
sistor of V2, is applied between grid 
and cathode of output tube V,." Care- 
ful examination, however, will reveal 
that the signals are impressed between 
grid and plate of each output tube, 
not between grid and cathode. 

The author also says, "In this cir- 
cuit, the output tubes are working as 
cathode followers " Certainly, V. 
cannot be considered to be working 
as a cathode follower. Its cathode is 
at signal ground. 

W.C.H. 
East Lansing, Michigan 

In response to Reader W.C.H's letter, 
here is what Author Futterman has 
to say.- Editors. 
Dear W.C.H.: 

You are certainly correct in saying 
that the signals from the phase- split- 
ter are applied between grid and plate 
of each output tube, and not between 
grid and cathode. Fig. 1 clearly shows 
this and my manuscript said "grid and 
plate." Somewhere along the line this 
was changed to "grid and cathode," 
which is clearly in error, as you point 
out. 

As regards V, working as a cathode 
follower, surely this is so. It is not a 
condition that the cathode of a tube 
be at signal ground to define a cathode 
follower. Granted, this is the usual 
mode of operation. However, as I see 
it, a tube cathode follower is a circuit 
wherein the input signal is applied 
between grid and plate and the output 
taken between cathode and plate, the 
plate being the common terminal. 

The output signal has the same 
polarity as the input signal; that is, 
it follows the input -hence the name 
"cathode follower." In my circuit 
grounding the cathode does not change 
this operation. 

JULIUS FUTTERMAN 
New, York, New York 

e « 

THIRD- CHANNEL CIRCUIT 
To the Editors: 

I have read with interest Mr. Bur - 
stein's article "Phantom Channel for 
Stereo" in your June issue. 

A simple modification will eliminate 
the high crosstalk that Mr. Burstein 
found when using the circuit shown 
in Fig. 4. The direct connection be- 
tween 4 -ohm taps in this circuit causes 
the high crosstalk and will also in- 
crease distortion and cause instability 
in some amplifiers. The addition of a 

ELECTRONICS WORLD 
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80 90 /00 
0 \ 80 yr 

ACctJÄ.; 
within Ci N E D EG - EE 

model no. 9524 

$4995 list 

CIJA MASTER 
AUTOMATIC TENN A LINER 

REVOLUTIONARY 
ROTOR PRINCIPLE ROTOR PRINCIPLE 

Permits Use Of 3 CONDUCTOR WIRE! 
Big Price Advantage 

Take Your Choice: 
Save about 25% below the cost of 4 con- 
ductor wire of similar quality... 
Or 
Step up from a lower quality 4 conductor 
wire to a top quality 3 conductor wire at no 
increase in cost. 

Big Performance Advantage 
On runs of 100 feet or more, however, 4 
conductor wire is recommended, with the 
fourth conductor doubled up on the power 
line. This reduces line loss, brings more vol- 
tage to the rotator, and provides higher 
torque than rotators which must use 4 
conductors. 
3 conductor rotor wire is sold only through 
Channel Master distributors! 

CBANNEL MASTER CORP. 

l i 

It's here! The world's first automatic rotator that 
lets you aim your antenna exactly where you want it... 

not 6, 10, or I S degrees off course... but right on 

It's here! The world's first automatic rotator that 
lets you aim your antenna exactly where you want it... 

not 6, 10, or 15 degrees off course ... but right on 
target, accurate to one degree! 

the first entirely new 
automatic in five years/ 

3 
Tenn -A -Liner 
Models to 
Choose From 

New dual synchronized motor design provides 

absolute control over antenna direction. You can even 

make one degree adjustments. 

No relays, springs, or excessive linkage to mar per- 
formance. Fewer moving parts mean longer life, more 
dependable performance. 

Noiseless nylon gears end irritating "whirr." 

No solenoids to cause electrical interference on the 

TV screen. 

New circuit design delivers full voltage, produces 
higher torque to turn heaviest antenna arrays. 
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THERE'S GOLD IN THIS 

C -D 
TREASURE 

CHEST 

The modern way to stock and sell the 
world's most wanted capacitors. This effi- 
cient shop -chest tells you what's in stock and exactly where it Is. No 
more digging for misplaced units. You get an assortment of the most 
popular C -D "Preferred" type twist -prongs, "Blue Beavers," and 
Mylar Tubulars -in handsome metal cabinets. Makes you look more 
efficient...makes work efficient! Best of all they're FRET with your 
purchase of capacitors. 

See the "Treasure Chest" at your C -D distributor or write for Bul- 
letins to Cornell -Dubilier Electric Corporation, South Plainfield, N.J. 

sonsistentlp ependabte 

ORNELL- UBILIER 
SERVICE CAPACITORS 

center - tapped autotransformer as 
shown here will eliminate these un- 
desirable effects. 

The voice -coil winding of an output 

LEFT 

CHANNEL 

RIGHT 

CHANNEL 

OUTPUT TRANS. 
Ian 

ualo 
A 

ADDED 
.A ,I 

óll 

Rik 

LEFT 

SPEAKER 

PHANTOM 
CHANNEL 
SPEAKER 
(CENTER) 

RIGHT 

SPEAKER 

NOT ' 

GNDS. ARE COMMON 

transformer works well in this appli- 
cation. Use the ground and 16 -ohm 
leads as ends, and the 4 -ohm lead for a 
center tap. (Leave primary leads 
open.) The quality of the transformer 
is relatively unimportant as long as 
the d.c. resistance is low so that any 
old junk -box transformer will do, even 
for a high -quality system. 

Care should be taken with both 
Figs. 3 and 4 to observe speaker polar- 
ity as incorrect polarity can produce 
poor system bass response. 

JACK A. CRAWFORD 
Electronic Scientist 
U.S. Naval Ordnance Test Station 
China Lake, California 

We wish to thank Reader Crawford 
for submitting the foregoing circuit. 

Our readers nuty also be interested 
in seeing a brief item ( "New Third 
Channel Approach"), which ran in our 
August issue. on a technique being 
used by Allied Radio to obtain a phan- 
tom channel. In titis case, 4 -ohm taps 
are grounded and signal is obtained 
from the common terminal of the out- 
put transformer in a sort of push -pull 
a rra ngeuten t.- Editors. 

O i S 

SAGE COMPUTERS 
To the Editors: 

In your June issue there was a short 
article called "Chip Chasing" by D. L. 
Reiffin. This article states that in al- 
teration of the large Burroughs com- 
puters used in the SAGE system, clay 
is used to maintain chip control. While 
it is a small error, all the SAGE com- 
puters are made by International Busi- 
ness Machines Corporation. Equip- 
ment made by Burroughs is used to 
bring information to the computers 
and to accept processed information 
from them. 

EUGENE F. Lucns 
IBM Corporation 
Duluth Air Defense Sector 
Duluth, Minnesota 

The suggestions made by Author 
Reiffin are still good, regardless of 
whose equipment is used. -Editors. 
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CHANNEL MASTER , 

MIR 

Channel Master puts 
Stereo Brilliance 
within the reach of 
everyone ! 

Channel Master 
AM /FM TUNER 
Extreme sensitivity and high select 
tivity assure clear reception of every 
station, model no. 6610 $8495 

Channel Master PATENTED 
MINSTREL SPEAKER SYSTEM 
Sound that rivals big cabinet systems 
...in a mere fraction of the space. 

series 6630 $2995 

Sold only through 
Channel Master Distributors 

the superbly engineered 
CHANNEL MASTER 
Stereophonic Amplifier 
model no. 6600, only )995 

audiophile net 

16 WATTS PER CHANNEL 
If you've been led to believe that high price is 

the only measure of high fidelity, just listen to the 
Channel Master model 6600! For here is an amplifier 
which, at its original price, was universally acclaimed 
by critical audio experts. Now this quality instrument, 
providing the ultimate in stereo reproduction and 
listening pleasure, is available at a new lower price 
that brings it within the reach of virtually everyone. 

Performance Specifications 
FREQUENCY RESPONSE: Uniform from 20 to 30,000 cycles at 1 watt - 1 db. 
POWER OUTPUT: 16 watts per channel (total 64 watts peak). 
HUM AND NOISE: Phono: better than 60 db below 10 millivolts at full output. 

Tape: better than 55 db below 3 millivolts at full output. All 
channels better than 80 db at full output at minimum volume. 

DISTORTION: Less than 1% at full output. 

CHANNEL MISTER works wonders in Sight and Sound 
www.americanradiohistory.comwww.americanradiohistory.com
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for any 
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Display rack with wall hanger $23.95, or free 
with purchase of 650 General Electric tubes. 
Rack with floor easel, $25.95 or 700 G-E tubes. 
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Streamlines Your Tube Sales 

for Fast Turnover,Top Volume! 
Ar.pcoart.-.o 

Missing cartons show Your tube inventory A second display will Rack can be hung on a 

what tube types you can easily be checked accommodate additional wall if floor space 
should reorder. at a glance. supply of tubes. is not available. 

A. General Electric "first "...that sells more 
tubes, saves record -keeping, provides the 
tubes you need when you need them! This is 

G.E.'s new PROFIT* Program, packaged for 
you in the finest, most complete tube display 
rack ever offered to TV technicians. 

See (left) how easy it is to select types... 
how stock rotation is assured by orderly tube 
removal and replacement! Note the Display's 
ample dimensions -44" high plus 16" for easel 
base; 401/2" wide -providing plenty of space 
for a scientifically planned tube inventory! 

If you invite customer self -service, the Dis- 
play is ideal for that purpose. Also, your stock 

of tubes can be checked visually at any time. 
Missing cartons tell you what types to re- 
order, and how many, since the type numbers 
of all tubes taken out can be recorded in back. 
Book -keeping is virtually eliminated. 

Over -stocking and tube shortages : both are 
banned by the Balanced Inventory feature. 
Your tube dollars work harder than ever be- 
fore. See your nearby G -E tube distributor 
today about General Electric's Service - 
Designed Tube Display with brand -new, built - 
in inventory control! Distributor Sales, Elec- 
tronic Components Division, General Electric 
Company, Owensboro, Kentucky. 

Progress /s Our Most important Producf 

G EN E RAIE) ELECTRIC 
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Picture of a Silverama Customer 
This man needed a replacement picture tube for his TV set -and he wanted the best. So his 
TV technician installed an RCA Silverama -the premium picture tube made of all -new glass 
and all -new parts. It's the finest picture available today- just right for the customer who 
expects top quality and top performance. 

Sell RCA Silverama with the assurance that you're delivering a completely new tube -a pre- 
mium product that can command a premium price and premium profits for you! 

* * * * * 

Is your customer budget minded? Offer him an RCA Monogram- factory -rebuilt by RCA to 
dependable quality standards. There's no finer rebuilt made -just right for the customer 
whose primary consideration is price. 

Sell RCA Monogram with assurance -your customers will get satisfactory performance -and 
you will have fewer call- backs. 

Remember... 
.RCA picture tubes -warranted for one full year and fit virtually every 
make and model TV set. 
RCA picture tubes -backed by a brand name you can sell with confidence. 
RCA picture tubes -pre -sold by an extensive and continuing national 
advertising campaign. 
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Electron Tube Division Harrison, N. J. 
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Learn Radio -TV Electronics 
by Practicinq 
at Home in 
Spare Time 
Without Extra 
Charge You Get 
special NRI kits devel- 
oped to give actual ex- 
perience with Radio -TV 
equipment. You build, 
test, experiment with 
receiver or broadcast- 
ing circuits. All equip- 
ment yours to keep. 

Have High Pay, Prestige, Good Future 

as a Skilled Radio -TV Electronic Technician 
People look up to and depend on the Technician, more 
than ever before. Offices, plants, homes everywhere are 
obliged to buy his knowledge and services. His opportuni- 
ties are great and are increasing. Become a Radio -TV 
Electronic Technician. At home, and in your spare time, 
you can learn to do this interesting, satisfying work- - qual- 
ify for important pay. To ambitious men everywhere here in 
the fast growing Radio -TV Electronic field is rich promise 
of fascinating jobs, satisfaction and prestige as well as in- 
creasing personal prosperity. 

Increasing Opportunities in Growing Field 
A steady stream of new Electronic products is increasing 
the job and promotion opportunities for Radio -Television 
Electronic Technicians. Right now, a solid, proven field of 
opportunity for good pay is servicing the tens of millions 
of Television and Radio sets now in use. Color TV, Hi -Fi 
is growing. The hundreds of Radio and TV Stations on the 
air offer interesting jobs for Operators and Technicians. 

More Money Soon -Make $10 to $15 a 

Week Extra Fixing Sets in Spare Time 
NRI students find it easy and profitable to start fixing 
sets for friends and neighbors a few months after enrolling. 

Picking up $10, $15 and more a week gives sub- 
stantial extra spending money. Many who start 
in spare time soon build full time Radio -Television 
sales and service businesses -enjoy security. 

Act Now -See What NRI Can Do for You 
NRI has devoted over 40 years 
to developing simplified practical 
training methods. You train at 
home in spare time. Get practical 
experience, learn -by- doing. 
NATIONAL RADIO INSTITUTE 
Washington 16, D.C. 

NRI Has Trained Thousands for 
Successful Careers in Radio TV 

Studio bgr., SlMHoa KATY 
"I am now Studio Engi- 
neer at Television Sta- 
tion KATV. Before en- 
rolling, I was held back 
by limitation of a sixth 
grade education." BILLY 
SANCxrcz, Pine Bluff. Ark. 

Has All tits Mark Ha Can De 
"I have repaired more 
than 2,000 TV and Radio 
sets a year. NRI training 
certainly proved to be a 
good foundation." H. R. 
GORDON, Milledgeville, 
Georgia. 

SEE 

I 
Iles Goad Part Thus Business 
"Early in my training I 
started servicing seta. 
Now have completely 
equipped shop. NRI is 
the backbone of my prog- 
ress." E. A. LIREDA, Ta- 
coma. Washington 

OTHER SIDE » » » » 
Cut Out and Mail This Card -No Stamp Needed 

N 
OLDEST l LARGEST HOME STUDY RADIO TV SCHOOL 

ational Radio Institute 
Dept. F , Washington 16, D.C. 
Please send me sample lesson of your Radio -Television 
Training and Catalog FREE. (No salesman will call. 

Name. Age 

Address 

City Zone State 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

ï 7 How Electricity ::¡ 
is Produced 

for Electronics 
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NRI SUPPLIES LEARN -BY -DOING KITS WITHOUT EXTRA CHARGE 
Technical Know -How Pays Off in Interesting, Important Work 

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

0' 
YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 

YOU BUILD This 17 Inch 'i Television Receiver 
As part of your NRI course you can ¢et all 
components, tubes, including 17' picture 
tube, to build this latest style Television 
receiver; get actual 
practice on 
TV circuits. 

411.15;110 u 
YOU BUILD Vacuum Tube 
Voltmeter 
Ilse it to earn extra cash 
fixing neighbors' sets; 
bring to life theory 
you learn from 
NRI's easy -to- 
understand texts. 

For Higher Pay, Better Jobs 
Be a Radio-TV Electronic Technician 

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

/. 

Broadcasting Offers 
Satisfying Careers 

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

WINO 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P. L. 8 R.) 

Washington, D.C. 

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

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue 

Washington 16, D.C. 

J. E. Singh, 
Founder 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 
Radio -Television school. The more than 40 years' 
experience training men for success, the outstanding 
record and reputation of this school- benefits you 

in many ways. NRI methods are tested. proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 

No Experience Necessary -NRI Sends 
Many Kits for Practical Experience 
You don't have to know anything about electricity or Radio 
to understand and succeed with N R I Course. Clearly written, 
well -illustrated NRI lessons teach Radio -TV Electronic prin- 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn -by- doing. Mailing the postage -free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 

NRI Graduates Do Important Work 

New (Duality Control Chief 
Had no other training 

'n Radio before enroll - 
'ng, obtained job work- 
'rig on TV amplifier. be- 
ore finishing course. 

Now Quality Control 
('hief." T. R. FAVA- 
t.oao, Norwich, N. Y. 

NRI Course Easy to 
Understand 

"I opened my own shop 
before r e ving my di- 
ploma. I have had to 
hire extra help. I am in- 
dependent in my own 
business." I). P. Cage - 
say. Stockton. (:al. 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 

Works on Color -TV 
"NRI changed my whole 
life. If I had not taken 
the course. probably 
would still he a fireman, 
struggling along. Now 
Control Supervisor at 

M suns. NewYork, N.Y. 

SEE 
OTHER 

SIDE 
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.1 lt('ll Telephone /,(lhnln/OIie'x 
experiment in noise (Il)l)/Ylls(Il 

"The natice Hollander ccr;irs %%widen shoes." 
Nebraska has no seacoast." 

'.The dais is a commun wildflower." 
As these syllables. %%cards and sentences come in over 

the telephones. stand -ins for millions of Bell S)stem sub- 
scribers rate them for clarity of reception. 

From these tests. Bell Telephone Laboratories engineers 
determine abat is objectionable noise. and %cork tu mini- 
mize it in telephone circuits. They begin by tape record- 
ing background nuise associated with %corking telephone 
circuits. l'est statements of appropriate length and con- 
tent such as those above I are read unto a second tape, 
and both are fed onto the test circuit under carefull con- 
trolled conditions. A third tape. of normal room noise, 
is placed through a loudspeaker in the test lab. 

September. 1959 

Several hundred listeners. meeting in small groups 
several times a da% for creeks at a time. are then asked to 
rate the effect of noise on transmission of the various 
simulated telephone calls. 

For the Bell Sstem. the results of the study 11 111 be- 
come part of the over -all transmission objectives. At Bell 
Laboratories. they o ill influence apparatus and systems 
development ccurk. 

Noise is a major distraction of modern day living. It 
is also an VIIV111N of 111e Bell Scslem. In a telephone re- 
reicer during a call. it might be pieces line hum. switching 
or thermal noise. or perhaps atmospheric static. Bell 
Laboratories spends a great deal of time. effort and money 
to keep this ectraneous noise from becoming annoying 
and to assure you of a trouble -free connection. . BELL TELEPHONE LABORATORIES 

II odd center of communications research and development 
21 
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FOR P.A. Within the 
OR TAPE _ -??l1 1 111 

unlimited versatility , , . 

exceptional performance .. . 

long service life .. . 

nominal cost .. . 

controlled magnetic microphone by 

SHURE 
Striking. streamlined unit delivers fine voice 

and music reproduction in dozens of public 
address and home recording applirationa. 
Whether used indoors or out, in -the -hand, 
or on a desk or floor stand, you'll le impressed 

by its fine response, high output, ruggedness 

and beauty of design. The Commando offers 

you such important features as dual imped 
mice. on -off switch, and cable connector. 
Patented controlled magnetic construction i, 
unaffected by extremes of temperature and 

humidity, can be depended on to maintain 
high level of quality through tough, sustained 

usage, year after year. 

the Commando is at in three models: 

.DELUXE Model "430" 
A dual -impedance unit with A25 swivel 
adapter, on -off switch. cable connector 

list price 33850 

LAVALIEB Model `-420' 
A dual-impedance unit with lasalirr cord and 
clip assembly list price 33000 

STANDARD Model "415" 
A high impedance unit with A25 swivel 
adapter list price $2750 

SHURE 
write jar free literature: 

SHURE BROTHERS INC. 
222 Hartrey Ave. 

Evanston, Ill., Dept. 13 -1 
Manufacturers of world-famous Shure High 

Fidelity Stereo Dynetic Phono Cartridges. 
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DR. J. EARL THOMAS, JR. has been ap- 
pointed to the newly created post of 
director of research 
and engineering for 
the semiconductor 
division of S,yli-ania 
Electric Products 
Inc.,a wholly owned 
subsidiary of Gen- 
eral Telephone & 
Electronics Corp. 

Dr. Thomas joined 
the organization on an advisory basis 
in January. In his new assignment he 
will be responsible for all of the di- 
vision's product research and engineer- 
ing activities. 

He attended Johns Hopkins Univer- 
sity, where he received a Bachelor of 
Arts degree in physics and mathemat- 
ics in 1939. In 1943 Dr. Thomas re- 
ceived a Doctor of Philosophy degree 
from the California Institute of Tech- 
nology at Pasadena. He is It member 
of Phi Beta Kappa. Tau Beta Pi, and 
Sigma Xi, honor fraternities, as well as 
the American Physical Society and the 
Institute of Radio Engineers. 

* * 

DANIEL DENHAM, sales manager of the 
magnetic products division. Minnesota 
Mining and Manufacturing Co., has 
been named chairman of the Magnetic 
Tape Section, Electronic Industries As- 
sociation Parts Division. This new sec- 
tion has just been formed as part of 
an over -all division reorganization 
which includes the establishment of a 
number of new sections representing 
various segments of the components 
manufacturing industry. 

PAUL P. WICKMAN has been named vice - 
president for industrial and govern- 
ment sales. Radio 
Shark Corporation. 
He was formerly 
with the electronic 
components division 
of General Electric 
Company. 

While associated 
with that firm Mr. 
Wickman held posi- 
tions in the marketing division of the 
broadcast department; as district sales 
manager of Boston district sales: and 
as merchandise manager, distributor 
sales. tube department. 

Mr. Wickman is a graduate of Holy 
Cross College. 

WESTERN ELECTRONIC MANUFACTUR- 
ERS ASSOCIATION, the oat i ,:, . second 
largest electronic trade association, is 
the new name of the group formerly 
known as the West Coast Electronic 
Manufacturers Association. The name 
change is said to reflect the current 

growth pattern of the West's electron- 
ics industry. Companies headquartered 
on the West and East Coasts are now 
locating branch operations in Arizona, 
Utah, Colorado. New Mexico, and Tex- 
as- -where practically no electronics in- 
dustry existed five years ago. 

The Association's officers for 1959 
are: president. John A. Chartz, vice - 
president and general manager, Dalmo 
Victor Co.; vice -president, Richard B. 
Leng, vice -president, technical products 
division. Packard -Bell Electronics 
Corp.; vice -president. William Ivans. 
Jr., vice- president. engineering, Kin - 
Tel. a division of Cohn Electronics; 
vice- president. L. R. Rockwood, vice - 
president, engineering. ESI, Inc.; sec- 
retary, J. D. McLean. president, Hoff- 
man Laboratories, a division of Holt- 
man Electronics Corp.: and treasurer. 
Phillip L. Gundy, vice- president, Am- 
pex Corp. 

H. W. (HANK) SHEPARD has been ap- 
pointed to the newly created position 
of administrator of 
color television mar- 
ket development. 
RCA Victor Home 
Inst-usaent.s, 

Mr. Shepard has 
been general man- 
ager of WAMP and 
WF14IP, Pittsburgh 
radio stat ions, which 
are owned and operated by the Na- 
tional Broadcasting Company, Inc. He 
has held this post since 1957. 

He is a graduate of New York Uni- 
versity and served 46 months with the 
U. S. Army during the Second World 
War. attaining the rank of Captain he- 
fore his discharge. 

ELECTRONIC INSTRUMENT COMPANY, 
INC. I EICOI, has acquired 20,000 square 
feet of space, bringing the company's 
total factory area to 60.000 square 
feet. This additional space is being used 
to expand the engineering and sales 
departments . . . SYLVANIA ELECTRIC 
PRODUCTS INC. has moved its executive 
offices and several of its corporate staff 
departments to the new General Tele- 
phone building at 730 Third Avenue, 
New York. N. Y. The company is a sub- 
sidiary of General Telephone cf Elec- 
tronics Corporation, which also moved 
its headquarters into the new building 
. . . MB MANUFACTURING COMPANY 
is planning to change its name to MB 

ELECTRONICS . . . ACOUSTICA ASSO- 
CIATES, INC. has opened its new plant 
at Plainview, Long Island. N. Y. This 
new plant consolidates the company's 
executive headquarters and Eastern 
Division production and research op- 
erations which were previously con - 

ELECTRONICS WORLD 
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The data that 
Launched Thousands 

of Careers 
is yours FREE 

tells how 
you can be 
successful in 

ELECTRONICS 

Aut atiun ... Instrumentation . Industrial Electr . ... Aeronautical Electronics ... Guided Missiles ... Radar 
.. , Servomechanisms ... Computers ... Astronautics . 

Telemetering ... Communications ... Manufacturing 

Send hr your Free Copy today! 
This is a brand new edition of the book 
which has launched thousands of men 
on good -paying careers in electronics. 

It brings you completely up to date - 
answers important questions on newest 
career developments in electronics, in- 
cluding Automation, Instrumentation, In- 
dustrial Electronics. Aeronautical Elec- 
tronics, Guided Missiles, Radar, Servo- 
mechanisms, Computers. Astronautics, 
Telemetering, Communications and 
Manufacturing. 

This book. "Insurance for Your Future 
in the New World of Electronics." also 
shows you how CREI Home Study leads 
the way to greater earnings in the 
booming electronics 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 field of Electronics. Since 
its founding in 1927. CREI has provided 
thousands of professional electronics 
men with technical education. During 
R orld War II, CREI trained thousands 
for the Armed Services. Leading firms 
recommend CREI home study courses 
for their own personnel. Among them: 
United Air Lines, Canadian Broadcast. 
ing Corporation. National Broadcasting 
Co., Florida Power and Light Co., The 
Martin Co.. Columbia Broadcasting Sys- 
tem. All- America Cables and Radio, 
Inc., Gates Radio Co.. Canadair, Ltd., 
Federal Electric Corp.. and U. S. Infor- 
mation 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 accomplished 
on your own time, during hours selected 
by you, and controlled by your own will- 
power. This complete education 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 

September, 1959 

service is the CREI Placement Bureau, which 
maintains constant contact with 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. We'll promptly 
send you your free copy of "Insurance for 
Your Future in the New World of Electron- 
ics. The rest -your future -is up to you! 

ENGINE 
ELECTRONIC AIDES 

ERIN 

TECHNICIANS = axa 

-owing Peninsula Co. has 
enings for 1st class elec- 
mic technicians to work 
rectly wkt,b etLif:wring in 
veluprntch-Y of new jalechsetis 
fly those with CREI of. 
mat training and 3 years` 
in im uni commercial expert= 
IetL,will be considere . ,?cop 
.IarOlt444444i1eÌ aPP11- 

nt.s. Call Mr. McQueeney, 
A. 4 -4733 for appointment. 
LTO SCIENTIFIC Co., Inc. 
855 COMMERCIAL ST. 

PALO ALTO 

TECHNICIANS 
Immediate Positions = Available 

C.R.E.I. or o:her torn 'il training foesir _ 
able. g deste 

_schema in read 
catstruction 

of electronic circuits and chassis prega_ ration, 

EMERSON 
RESEARCH 
LABORATORIES 

sr 

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 a CREI home study course. (Electronics 
experience is not required for admission to 
CREI Residence School.) Check and mail 
coupon if you prefer residence or home 
study information ... or write Capitol 
Radio Engineering Institute, Dept. 119F, 
3224 16th St.. N.W., Wash. 10, D. C. 

INDUSTRY CALLS FOR CREI BY NAME . . . 
SO SHOULD YOU! 

Het, 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 education. 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 
he your cue when you choose your edu- 
cational program. 

BRAND -NEW COURSE ADDED . .. AUTO- 
MATION AND INDUSTRIAL ELECTRONICS 
ENGINEERING TECHNOLOGY. Complete 

u ru. r, cers all rLminmie !hases of auto- 
:.iiion. Special emphasis on theory. function- 

_. and applications of servomechanisms and 
i¡ uters..Also noteworthy: Lessons on 

i. pine control, instrumentation, data. 
ii.ring. and telemetry. 

MAIL TODAY FOR YOUR FREE BOOKLET 
CAPITOL RADIO ENGINEERING INSTITUTE 

A - - -,- H To- -.- -. r,. . -ila- Founded 1927 

I Dept. 119F, 3224 Sixteenth St., N.W., Washington 10, D. C. 
I , . , , ct FREE 54 -page Booklet, 
I ra co F r Y. ,.r Forure ,n r -e New World of Electronics" 
I 1eicribing opportunities and CREI Home Study courses in Practical 
I C',ctronic Engineering Technology. 

I CHECK Radar, Servo and Computer Engineering Technology 

I FIELD OF 0 Electronic Engineering Technology 

I GREATEST El Broadcast (AM, FM, TV) Engineering Technology 

I INTEREST O Television Engineering Technology 
I Aeronautical Electronic Engineering Technology 
I Automation and Industrial Electronics Engineering Technology 

Name Age 

1 

Street 

City Zone Stete 
Check: Home Study Residence School Korean Veteran 

To obtain fast, immediate I 
service, and to void delay, 
it is necessary that the fol- I 
lowing information be filled I 
in: 

I 

Employed By I 

Type of Present Work - I 

I 
Education: 
Yrs. High School 

Other 

Electronics Experience 

-wnwtve1 
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why 

ruin 

your 

valuable 

records? 

TONFARM CONTROL 
lowers the 

tonearm 

into the 

lead -in 

groove... 

lifts it 

after play! 

If the tonearm slips out of your fingers and 
bounces over the record -the record is 

ruined! If you're unlucky, you will also 
need a new stylus and possibly a new 
cartridge. 
Why take a chance? DEXTRAFIXg TONE - 

ARM CONTROL prevents such accidents! It 
places the stylus in the lead -in groove - 
gently and accurately. Then, at the end 
of play or at any point on the record, it 
lifts the stylus from the record. And the 
stylus cannot touch the record until the 
lift bar is again lowered for the next play. 
The DEXTRAFINg TONEARM CONTROL also 
facilitates "cueing" at any point on the 
record. 
A must 
changers 

for turntables -and record 
with manual operation! 

Another quality product 
by the manufacturers of 

LEKTROSTAT 
Record Cleaning Kit 

dexter chemical corp. consumer products div. 845 Edgewater Rd., N.Y. 59 

2a 

ducted in four different plants ... THE 
DEUTSCH COMPANY is planning the 
opening of its new, air -conditioned elec- 
trical connector plant in Banning, Cali- 
fornia. Finishing touches are now being 
made on the more than 35,000 square 
feet of space to be used for a completely 
integrated production and engineering 
facility for the company's electrical 
connectors. 

* 

ELECTRONIC INDUSTRIES ASSOCIA- 
TION's Credit Committee has reported 
that the over -all business decline of 
1958 was reflected in the electronics in- 
dustry. The Committee's report cov- 
ered the twelve -month period ending 
April 30 and was prepared by Chair- 
man D. B. Shaw, Howard W. Sams cE 

Co., Inc. 
While there was an over -all gain of 

15 per -cent in the number of compa- 
nies experiencing financial difficulties 
in 1958 -59 as compared with the previ- 
ous year, the level still is below 1955 
or 1956. The report noted that 31 elec- 
tronic manufacturing concerns and 16 
distributors had financial trouble dur- 
ing the twelve -month period as com- 
pared with 27 manufacturers and 14 
distributors in the 1957 -58 period. These 
totaled 47 and 41, respectively, as 
against combined totals of 52 concerns 
in 1956 -57 and 51 in 1955 -56. 

The study also indicated that during 
1957 the average recovery was about 
35 per -cent but that during 1958 the 
average recovery was around 20 per- 
cent. Of the manufacturing companies 
in financial difficulties only 16 are con- 
tinuing in business, according to the 
Association's survey. 

JACK E. ARNDT has been promoted to 
the position of consumer product line 
manager, Heath Company, and ROGER 
S. WHITLOCK to the post of technical 
product line manager ... CBS Elec- 
tronics has elevated EVERETT B. BOISE 
to manager of applications engineering, 
receiving tubes ... Gabriel Electronics 
Dirision, The Gabriel Company, has ap- 
pointed JOHN S. HALL manager of man- 
ufacturing . Collins Radio Company 
has announced the following executive 
appointments for the recently organized 
Cedar Rapids Division : J. C. McELROY 
has been named director of develop- 
ment; DR. R. L. McCREARY, director of 
research; and W. W. ROODHOUSE. di- 
rector of sales . . . MAURICE FRIED - 

MAN has been appointed vice- president 
and general manager of General Instru- 
ment Corporation's semiconductor divi- 
sion . . . RICHARD P. PALMGREN has 
been named assistant credit manager 
for CBS Electronics. 

s 

AMERICAN AUDIO INSTITUTE has named 
Edwin T. Calkin, A.E.S., technical di- 
rector of its Independent Audio Testing 
Laboratory. He and his staff will be 
charged with the testing of high -fidel- 
ity components and the preparation of 
the Institute's Evaluated Reports for 
publication to the consumer. 

Mr. August A. Perticone, B.A., M.A., 
has accepted an appointment to the 
Institute's Professional Advisory Coun- 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO- TELEVISION SERVICE TECHNICIAN 

OW-Just Starts u Tr ining 

SPRAY BE RRY `Learn -by- Doing" Way 

5 BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn fast the practical aide 
of Radio- Televiaion, we 
send you expertly engi- 

neered training kite to 
teat and assemble for 

interesting 
valuable 

'I shop -bench 
practice! 

i 
The new Sprayberry 

Training Television Re- 
ceiver, built and tested 
in 5 sections. 

Now offered ... this fine 
modern oscilloscope. 

You build this powerful 
two -band superhetero- 
dyne radio receiver. 

it -c r 4c 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- 

t 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 Avnue, Dept. 25 -B, Chicago 26, Illinois 

You build the 
new Spray - 
berry teeter 
-a complete 
18 -range 
Volt- Ohm- 

meter teat 
meter. 

. 

September, 1959 

Sprayberry Academy of Radio -Television 
Dept, 25 -B, 1512 W. Jarvis Ave., Chicago 26, 111. 

Please rush all information on your ALL -NEW Radio -Tele. 
vision Training Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cat- alog and Sample Lesson FREE. 

NAME 

ADDRESS 

CITY 

Age 

ZONE STATE 
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Bó 

IT'S FUN TO BUILD THE BEST! 

.> ,., 

STEREO 70 
Superb dual u:Lirng. the finest 
quality parts and the most advanced circuitry 
for unsurpassed performance on all loodsr-'k- 
ers. Complete with all Parts. cover. and de' 
instructions enabling 5 hour n - -i ofI l.. $99.95 

NEW STEREO PREAMPLIFIER 
The famous DYN.\ preamp in .stereo. Complete 
control facilities with utmost simplicity. integ- 
ral power supply, 61) db gain from :1 stereo low 
level inputs. plus -1 high level inputs. exclusive 
DYNA blend control. Only v hours assembly 
time. $59.95 

MARK III 
The choit "t the txptrt -. every ery 
test. 60 watts of undistorted power. with un- 
equalled stability on all pulse and square wave 
tests. Features Dyna Riaset for simplified ad- 
justment. .In-r h :u t n_, mLle. $79.95 

PREAMPLIFIER 
The history- making "no dist,. n preamp 
which has yet to lie matched. Act-mate equali- 
zation. minimum noise. only 0.07i% IM. utmost 
flexibil - e,tnstruction takes only 6 hours 
to bun!... 53.1 95 

NEW MARK IV 
A 10 watt analogy of the Mark Ill. similar to 
half the Stereo 70. 3 flour assembly with Dyne- 
kit's unique preassembled printed circuity 
gives you uncompromised performance and ut- 
most reliability. Charcoal brown and bright 
nickel to m :ttoh other It n:,kits. $59.95 

DYNACO 
NEW STEREODYNE II CARTRIDGE 

',tool for stereo or mono repro- 
duction. l.miurm high compliance. (7, x 11) -6) 
minimum dynamic mass. high output. no hum 
pickup. no turntable attraction -everything for 
lowest record and stylus wear. plus the highest 
channel separation over the entire audio spec- 
trum. With replaceable stylus. $29.95 

New Stereodyne Arm -Cartridge 
The STEREODYNE cartridge in its own opti- 
mum tone arm for unexcelled performance and 
unmatched convenience. Dynamic balance and 
gyro pivoting enable 2 gram tracking. $49.95 

B &O MICROPHONES 
The finest ribbon microphones made. Utmost 
versatility for the highest quality home and 
professional use. Ideally suited for stereo -the 
exclusive Stereo Spacer achieves remarkable 
ease of installation. with optimum separation 
and c nsistem baance. B&0 50 ( 7,0 Itl $49.95 
-B &O 53 Istt ' !-dt) t.. Ili -7.) 559.95 - 
Stereo Spacer $14.95 

Available from leading Hi -Fi dealers e erywhere. Descriptive brochure available on request. 

DYNAAITS MAY ALSO BE OBTAINED COMPLETELY ASSEMBLED AND TESTED Poces slightly higher in the west 

DYNACO, INC., 3916 POWELTON AVE., PHILADELPHIA 4, PA. 

CABLE ADDRESS: DYNACO PHILADELPHIA, PA. U. S. A. 
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cil. He is working on psycho- acoustic 
research and is engaged in the devel- 
opment of the Institute's fidelity per - 
ception test for music listeners. 

* * * 

WILBERT E. STEVENSON has been elected 
a vice -president of Raytheon Company. 
He is president and 
director of Machlett 
Laboratories, Inc., a 
subsidiary firm. 

Mr. Stevenson was 
elected president of 
the company in 1955 
and had previously 
he en vice -president 
in charge of sales 
for 20 years, beginning with 1935. 

He is a graduate of Rutgers Uni- 
versity and Worcester Polytechnic In- 
stitute and was a director of Electronic 
Industries Association (EIAI in 1958. 

* e * 

ROYAL INDUSTRIES, INC. of Los Angeles 
has announced completion of negotia- 
tions for the acquisition of AUDIO COM- 
PANY OF AMERICA INC. of Phoenix. 
Arizona, manufacturers of miniaturized 
hearing aids. The purchase price was 
not disclosed. The firm will operate as a 
wholly owned subsidiary and no changes 
in management or location are being 
considered . AMERICAN MACHINE 
AND METALS, INC. has purchased the 
capital stock and business of GLASER- 
STEERS CORPORATION. Newark. N. J., 
for a cash consideration. The purchase 
price was not disclosed. The company 
will be operated as a wholly owned sub- 
sidiary of the parent firm, under the 
present management. Julius Glaser will 
continue as president of the subsidiary 
and Fred Steers as vice -president. Both 
men have been associated with the elec- 
tronics industry for over twenty years. 

* * * 

SAMUEL RUBEN. inventor of the Mallory 
mercury battery which powered the 
radios of the "Explorer and the "Pio- 
neer IV" satellites. has been awarded 
an honorary doctor of science degree 
from Butler University. 

Other Ruben inventions, developed 
in association with Mallory, include 
a power rectifier and a dry electro- 
lytic capacitor, of the type now found 
in radii) and TV sets. 

,. 5 5 

JEROME KASS has been named vice - 
president and editorial director of John 
F. Rider. Publisher . . . Utah Radio 
Products Corp. has re- elected FRANK 
L. PYLE president and ADOLPH H. 

SCHENKEL secretary- treasurer . . . 

Delco Radio Division. General Motors 
Corp., has made known the following 
appointments: ARTHUR E. BEETY, di- 
rector of purchases; CHARLES A. RINE, 

manufacturing manager: and DEAN S. 

ALLSOP, works manager ... FRANCIS X. 

URRICO is now section head in charge 
of the electronic equipment develop- 
ment department of the semiconductor 
division of Sylvania Electric Products 
Inc.... GEORGE L. CARRINGTON, SR.. 

chairman of the board of Altec Com- 
panies. Inc., and vice -chairman of the 
board of Ling Electronics. Inc., died 
recently at the age of 57. -3Ò- 
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How to Get a 
Commercial FCC License 

do you know what an FCC license 
really can do for you in Electronics? 

O More income for you every week 

© A more interesting job in electronics 

Automation 

Microwave and Mobile Radio 

Guided Missiles 

Aeronautical Electronics 

The average person spends over 50% of his waking hours on the job (or going 
to and from the job). Therefore doesn't it make sense to have a job that is 
really interesting and also pays well? 

The chances are very good that if you are reading this magazine you can 
qualify for the really good jobs in electronics like those shown in the pic- 
tures at the left ... and it won't take long to do it. Your past training and 
experience in basic electronics (such as radio and TV repair, armed forces 
electronics, ham operators. etc.) can be the foundation for a profitable 
career as an "across- the -hoard" electronics technician. 

11'hether you run your own shop or work for someone else, the real money, 
the interesting work, is available to the man who can effectively handle the 
more complex electronic gear. Home receiver repair can provide a good liv- 
ing, but it can't match the opportunities open to a skilled electronics technician. 

The Career Information Material shown below will show you how you 
can qualify for a government certificate of competency ...a commercial F('C 
License ... and acquire a really fine technical education. Find out how your 
success with the FCC examination is guaranteed ... or ylur money back. 

You will also find out which jobs require the FCC License ...where tech- 
nicians are needed ... what a technician needs to know about electronics ... 
and many other facts about opportunities for you in electronics. 

It will cost you only the price of a postage stamp to get all the facts. 
If'you are in any type of electronics work ... or if you have had previous training 
or experience in electronics ... çoil owe it to yourself to ask us to send you information on profitable career- In electronics. 

CLEVELAND INSTITUTE OF ELECTRONICS 
Desk RN -33, 4900 Euclid Ave. Cleveland 3, Ohio 

I Raytheon Mon loctu,,ng Company 

2 Rodo Coraororon of Amento 

3 Jvp.tet IRBM Army Ordnance Mssrle Command 
4 Cams Rodo Company 

5. Rodo Coperot on of Amer.ea 
In 

r1 71110NIC 

CLEVELAND INSTITUTE OF ELECTRONICS 
Desk RN -33, 4900 Euclid Ave., Cleveland 3, Ohio 
Please send FREE Career Information Material prepared to help 
me get ahead in Electronics. 1 have had training or experience in 
Electronics as indicated below: 

Military Broodcasting 
Radio-TV Servicing Home Experimenting 
Manufacturing Telephone Company 
Amateur Radio Other 

In what kind of work are you now In what branch of Electronics are 
engaged? you interested? 

Nome 

Address 

City Zone._ Stele 
la 11 
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CITIZEN BANDER for&TRIP 
ADD TO WHAT YOU HAVE OR BUILD ONE 

ALL YOUR OWN WITH THESE 

SUB -ASSEMBLIES! 

G Cabinet (all metal) includes harcware, 
switches, speakers, panel, case, etc. Com- 
plete instructions. Shipping weight 10 lbs. 

$20.00 

A RF Converter (printed circuit 
prewired), two- tubes, crystal con- 

trolled. Use with IF unit B. Ship- 
ping weight 2 lbs. $14.00. 

B IF Unit (printed circuit prewired) 
consists of mixer and tunable 
local oscillator feeding 262 KC 

IF stage. Includes noise -limiter 
and squelch circuits. Designed to 
work with units A and C. Makes 
dual conversion receiver. Shipping 
weight 2 lbs. $16.00. 

cOsAa\s eu< 

°\ u5es 

of cá 
C fpeeC \ 

Se^ Wr%ec ` 

o9 
Dept. 

D Transmitter 
Unit (prewired 

and tuned) Oscillator 
and amplifier. Crystal 

controlled. Requires Unit 
C for modulation. Shipping 

weight 2 lbs. Complete with 

crystal and tube certified .005% 
tolerance. $14.50. 

SEE YOUR DEALER OR 

ORDER DIRECT! .. . 

'Prices slightly higher 

Terms F.O.B. Oklahoma City. Other shipments 

C.O.D. On C.O.D. orders of $25.00 or more, I/2 

down payment with order is required. 

28 

C Audio Unit (printed circuit pre - 
wired), speech amplifier for crys- 
tal or carbon microphone, first 
audio for receiver and power 
amplifier /modulator stage. De- 

signed to follow unit B. Includes 
output transformer but not speak- 
er. Shipping weight 2 lbs. $13.50 

E Power Supply 115 VAC (not pre - 
wired). All parts necessary to con- 
struct power supply to operate 
Units A, B, C and D. Shipping weight 

10 lbs. $12.00. 
F Power Supply 3 -way 6 VAC, 12 

VDC or 115 VAC (not prewired). 
Shipping weight 10 lbs. $20.00. 

INTERNATIONAL CRYSTAL MFG. CO., INC. 

18 N. LEE OKLAHOMA CITY, OKLA. 

ELECTRONICS WORLD 
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NOW 
at a price 

can afford! YOU 

BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP- METHOD 

HOME TRAINING! 
BETTER...Trainin that is proved and tested 

in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...You learn ALL PHASES of 
Television-Radio-Electronics. 

LOWER COST...Other schools make several cours 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION! 

MAKE MORE MONEY 
in TELEVISION 

RADIO- ELECTRONICS 
.idee raJro, 

TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS: 

You are needed in the Television, Radio, and Electronics industry ! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and Communications, Automation, Radar. Government Missile Projects. 
NATIONAL SCHOOLS SHOP- METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
Positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more - while 
studying. So can you! 

LESSONS AND INSTRUCTION MATERIAL ARE 
UP -TO -DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop- Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY ... It can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK "Your Future in Television- Radio -Electronics" and 
FREE. Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 

Approved for 
GI Training 

If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio -TV Studios. Here you work with latest 
Electronic equipment - - professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school - and part time 
lob while you learn. Check box in coupon for 
full information. 

September. 1959 

. iiL[fAl 

U NON 
MEMBER 

You get all information 
by mail ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

MU SET.. . 
19 Big Kits -YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 
Unlimited Consultation 
Diploma -Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SHOP -METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
1. Television, including Color TV 
2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi- Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar & Micro -Waves 
8. Broadcasting and 

Communications 

NATIONALS SCHOOLS (, 
WORLD -WIDE TRAINING SINCE 1905 

I MAIL NOW TO 
NATIONAL SCHOOLS, Dept RH -99 

4000 S. FIGU(ROA ST. LOS ANGELES 37. CALIF. I Rush free TV-Radio-Opportunity'. Book and sample 
lesson. No salesman will call. 

I 
I 
I 

tr.r 
r 

¡Fr' .1 j(t+11,1 . i NAME 

I ADDRESS 

ACE 

NATIONAL SCHOOLS Io C 

' 
I 

- CITY ZOYE STATE 
heck if interested ONLY in Resident Scheel training al Les Angeles 

Los Angeles 37, Calif. 
IVETERANS: Give date of Discharge 
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Latest Information 
on the Electronic Industry 

By ELECTRONICS WORLD'S 

WASHINGTON EDITOR 

BALLOON -COMMUNICATIONS- SATELLITE LAUNCHING SCHEDULED FOR DECEMBER -Early in 

December, the National Aeronautics and Space Agency plans to launch the first of a 

series of communications satellites --a 100 -foot aluminized balloon -- designed to serve 

as a passive reflector to beam signals from a West Coast government installation to a 

Bell Labs depot on the East Coast. These earth -searching reflectors, which will be 

put into orbit after ejection from a rocket about 1000 miles above the earth, are 

expected to be visible from 10 to 20 minutes a day when their orbit is correct for 

coast -to -coast relays. Subsequently, NASA disclosed, they expect to place a reflector 

into orbit at a 22,000 -mile point; a height at which the satellite would orbit around 

the earth at the same speed as the earth turns, or once every 24 hours, establishing 

a stationary position over one point on the earth. It has been estimated that 30 

satellites of the passive type could provide global coverage and eventually be used 

to permit world -wide radio and TV broadcasting, improve navigation, revolutionize 

weather forecasting, and increase communications facilities for millions of 

additional signals. 

SYMBOLS NOW ASSIST ELECTRONIC BRAIN IN READING SCIENTIFIC JARGON -- Modern 

electronic processing machines are capable of solving many complex problems, but 

when it comes to reading scientific texts they are only at the grammar- school level. 

To overcome some of the vexing problems involved in machine storage and 
reading 

back such material, a special set of symbols or notation system has been devised 

by staff researchers of the Office of Research and Development of the Patent 

Office and the Massachusetts Institute of Technology. The new symbols make it 

possible to distinguish between a period at the end of a sentence and a period 

after an abbreviated word, or to recognize an italicized word, or a word in bold 

face type. The unique system, now being used in language analysis programs and 

in research into rapid patent searching methods, is actually a means by which the 

raw text of any publication can be translated into patterns of holes 
in a punched 

card or spots on a magnetic tape. All this can be done without loss of any typo- 

graphical detail of the original text despite the small number of different char- 

acters that can normally be presented on the punched cards. 

OVER 4C- MILLION TAX RETURNS PROCESSED ELECTRONICALLY -Electronic processing of 

Federal inccme tax returns soared to a new record this year making possible 

speedier refunds to taxpayers and more effective detection of would -be tax evaders. 

According to Commissioner Dana Latham of the U.S. Internal Revenue Service, some 

47 million returns were processed with high -speed electronic equipment this year, 

compared with 38 million last year and 1 million five years ago. Next year the 

government expects to process 60 million returns electronically. Three centers -in 
Cgden, Utah, Kansas City, Mo., and Lawrence, Mass.--house the electronic equipment 

which is used to verify mathematics on individual returns, compute tax owed, schedule 

refunds, issue tax bills, and process notices of payments due. 

ELECTRONIC USAF MACHINE READS TYPEWRITTEN PAGES --The Air Force Research 
and 

Development Command has announced the successful development of an electronic 

information machine which reads ordinary typewritten sheets having both 
upper- and 

lower -case alphabetical characters; numerals which are self- checking 
for accuracy; 

and even reads the punctuation symbols. As it scans a line at a time, the device 

reads the information one character at a time and, upon identification, using stored 

electronic logic, it simultaneously converts the information into electrical signals 

at the rate of 200 characters per second. The reader uses a scanner to produce TV- 

like video impulses from the typewritten characters on a page and then analyzes the 

video pattern for various identification clues. Unlike most other electronic 

machines, this model can ask itself a question; that is, test for identification 

clues, simultaneously and continuously. This enables the print reader, after answer- 

ing "yes" or "no" to a few of its own questions, to make a very sophisticated analysis 

in identifying the pattern. 

30 
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ASTATIC 77 
DYNAMIC CARDIOID MICROPHONE 

with the industry's most positive 
anti -feedback characteristics 

LIST PRICES 
Model 77 

stroted 
Chrome Finish, $82.50; 
Gold hr i.h, S92.50. 
Model 77_ Hood only`, 
Chrome knish, $72.50; 
Gold Finish, 582.50. 
Model C-'7 Complete 
with G- Stond -, 

Chrome F nish, $97.45, 

When you're looking for the ultimate in cardioid microphones, consider 
these advanced features of Astatic's Model 77 and see if you don't agree that 
no other manufacturer has SO MUCH TO SING ABOUT -the most positive 
anti -feedback characteristics ever achieved, -18 db; exclusive Mylar diaphragm 

. that is pop -proof and blast- proof, retains like -new flex properties for more 
years; an exclusive sintered bronze method of acoustic phase shifting that 
creates the industry's top directional characteristics; -52 db output and 
exceptionally flat response through 30 to f 5,000 cps. 

Do one thing for your own satisfaction. On your next installation, make 
a direct comparison of the Astatic 77 with any other cardioid. We'll guarantee -when anyone mentions the word " cardioid" again, you'll sing the praises 
of this incomparable Astatic instrument. 

THE 

AST 71C. 

September, 1959 

CORPORATION, CONNEAUT, OHIO 
IN CANADA- CANADIAN ASTATIC LIMITED. TORONTO. ONTARIO 

EXPORT SALES RORURN AGENCIES INC. 431 GREENWICH ST . N. Y. 13, N. Y., U.S A. 

U:: E' 
C 

ì 
S 

SINGING SOUNDS BETTER WHEN THERE'S AN ASTATIC MICROPHONE ABOUT 

t GO BY BRAND 

-GO BUY ASTATIC 
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the all-new 
VR-22 

VR -225 .5 mil diamond stylus. For pro- 

ional -type tone arms, ;27.95. 

cartridge 
VR -227 .7 mil diamond stylus. For 

record changer or turntable, 524.95. 

Now, outstanding in all four critical areas of stereo cartridge performance -Compliance- Tracks 

precisely, not a trace of stiffness. Channel Separation -Up to 30 db for maximum stereo effect. 

Nothing higher on the market! Response- Smooth and flat for superior sound from 20 to 20,000 

cycles (VR -225), 20 to 17,000 cycles (VR -227). Virtually hum -free -triple shielded against stray 

currents. This is our masterpiece. We urge you to hear it. 

GENERAL ELECTRIC 
Audio Components Section, Auburn, N. Y. 
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LET RCA TRAIN YOU 
IN ELECTRONICS 
RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course . . 

ELECTRONICS FOR AUTOMATION 
... Now you have four comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 

Electronic Fundamentals Electronics 
for 
Automation 

Television 
Servicing Ì 

Color 
Television 

Send for our 

64 page Home 

Study Catalog 

FREE! 

RESIDENT SCHOOL offers Tech- 
nical Institute and Vocational 
Courses in Electronics. Day and 
Evening classes start 4 times each 
year. Resident School Catalog 
sent free on request. 

ANOTHER WAY RCA SERVES EDU- 
CATION THROUGH ELECTRONICS 

September, 1959 

Practical work with the very first lesson. Pay -as- you -learn. 
You need pay for only one study group at a time. 

RCA INSTITUTES, Inc. Home Study School, Dept EW 99 

A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman will call. 

Name 

Address 

City Zone State 

Korean Vets! Enter Discharge Date 

CANADIANS - Take advantage of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon to 
RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 

To save time, poste coupon on postcard. 

Please print 
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CBS TELEVISION 

SHOWS 

TOP-RATED 

BY RATING SERVICES 
This year, 20 out of the top 40 television shows 

were CBS. And 18% more people watched 

CBS Television Network programs than those 

of its nearest competitor. Typical is the ED 

SULLIVAN SHOW, top -rated program for 

over eleven years. 

t1 

CBS TUBES 

TOP -RATED 

BY LEADING 

SET MANUFACTURERS 

Leading set manufacturers constantly rate 

and re -rate receiving tubes for quality . . 

brand by brand, type by type. We are proud 

to report that month after month CBS tubes 

consistently earn top ratings from these 

manufacturers, and maintain this approval. 

Receiving, industrial and picture tubes transistors and 
diodes audio components and phonographs 

34 

TO YOU, this is unquestionable proof that 
when you choose CBS tubes, you choose top -rated 
quality . .. quality you can depend upon to cut 
your call -backs to the bone. Always ask for CBS 
... the top -rated name all your customers know 
and trust. 

CBS ELECTRONICS 
Danvers, Massachusetts 

Manufacturing divi Ion of Columbia Broad, Syslcm, Inc. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Stereo Preamplifier WES 

0 and Mono Hi -Fi ...the experts say 

sTtO 
0 

your best buy is 

70W Stereo Power Amplifier HF87 
28W Stereo Power Amplif er HFB6 

"The overall design of the HF -81 is conservative, honest and 
functional. It is a good value considered purely on its own merits, 
and a better one when its price is considered as well." - Hirsch -Houck Labs (HIGH FIDELITY Magazine) 

Advanced engineering Finest quality components 
"Beginner- Tested," easy step -by -step instructions 
LIFETIME service & calibration guarantee at nominal cost 
IN STOCK - compare, then take home any EICO equipment - right "off the shelf " - from 1500 neighborhood EICO dealers. 

FM Tuner HFT90 
AM Tuner HFT94 

Stereo Integrated Amplifier AF4 

.......... 

SASS 

Stereo Amplifier -Preamplifier HF81 

MI Stereo Amplifier- Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self -contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass & treble controls for each 
channel. Identical Williamson -type, push -pull 
E1.84 power amplifiers. "Excellent" - SATURDAY 
REVIEW; HI -FI MUSIC AT HOME. "Outstanding 
quality ... extremely versatile. " -ELECTRONICS 
WORLD LAB -TESTED. Kit $69.95. Wired $109.95. 
Includes cover. 
NM Stereo Preamplifier is a complete, master 
stereo preamplifier -control unit. self -powered for 
flexibility & to avoid power -supply problems. Dis- 
tortion borders on unmeasurable even at high 
output levels. Level, bass, & treble controls inde- 
pendent for each channel or ganged for both 
channels. Inputs for phono. tape head. mike, AM. 
FM, & FM- multiplex. One each auxiliary A & B 
input in each channel. Switched -in loudness com- 
pensator. "Extreme flexibility ... a bargain." - 
HI-FI REVIEW. Kit $39.95. Wired $64.95. Includes 
Cover. 
New HF$7 70 -Watt Stereo Power Amplifier: Dual 
35W power amplifiers of the highest quality. 
Uses top-quality output transformers for undis- 
torted response across the entire audio range at 
full power to provide utmost clarity on full 
orchestra & organ. IM distortion 1% at 70W, 
harmonic distortion less than 1°ó from 20 to 
20,000 cps within 1 db of 70W. Ultra -linear con- 
nected EL34 output stages 8 surgistor -protected 
silicon diode rectifier power supply. Selector 
switch chooses mono or stereo service; 4, 8, 
16, and 32 ohm speaker taps, input level con- 
trols; basic sensitivity 0.38 volts. Without exag- 
geration, one of the very finest stereo amplifiers 
available regardless of price. Use with self - 
powered stereo preamplifier- control unit (HF85 
recommended). Kit $74.95. Wired $114.95. 
HF86 28W Stereo Power Amplifier Kit $43.95. 
Wired $74.95. 
FM Tuner HFT90: Prewired, prealigned, tempera- 
ture- compensated "front end" is drift-free. Pre - 
wired exclusive precision eye -Ironic- traveling 
tuning indicator. Sensitivity: 1.5 us for 20 db 
quieting; 2.5 uy for 30 db quieting, full limiting 

September, 1959 

from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM- multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One of the best buys in high fidelity kits." 
- AUDIOCRAFT. Kit $39.95'. Wired $65.95'. 
Cover $3.95. 'Less cover, F.E.T. Incl. 

New AM Tuner HFT94. Matches HFT90. Selects 
"hi-fi" wide (20c - 9kc @ -3 db) or weak - 
station narrow (20c - 5kc @ -3 db) bandpass. 
Tuned RF stage for high selectivity & sensitivity; 
precision eye- tronicb tuning. Built -in ferrite 
loop, prealigned RF & IF coils. Sensitivity 3 us 
@ 30% mod. for 1.0 V out, 20 db S. N. Very low 
noise & distortion. High -0 10 kc whistle filter. 
Kit $39.95. Wired $69.95. Incl. Cover & F.E.T. 

New AF -4 Stereo Amplifier provides clean 4W 
per channel or 8W total output. Inputs for 
ceramic /crystal stereo pick -ups. AM -FM stereo, 
FM -multi stereo. 6- position stereo /mono selec- 
tor. Clutch- concentric level 8 tone controls. Use 
with a pair of HFS -5 Speaker Systems for good 
quality, low -cost stereo. Kit $38.95. Wired $64.95. 
HF12 Mono Integrated Amplifier provides com- 
plete "front -end" facilities and true high fidel- 
ity performance. Inputs for phono, tape head, 7V, 
tuner and crystal ceramic cartridge. Preferred 
variable crossover, feedback type tone control 
circuit. Highly stable Williamson type power 
amplifier circuit. Power output: 12W continuous, 
25W peak. Kit $34.95. Wired $57.95. Includes 
cover. 

New HFS3 3 -Way Speaker System Semi -Kit com- 
plete with factory -built 3/4" veneered plywood (4 
sides) cabinet. Bellows -suspension, full -inch ex- 
cursion 12" woofer (22 cps res.), 8" mid -range 
speaker with high internal damping cone for 
smooth response. 342" cone tweeter. 21ía cu. ft. 
ducted -port enclosure. System 0 of 1,3 for smooth- 
est frequency 8 best transient response. 32- 
14,000 cps clean. useful response. 16 ohms 
impedance. HWD: 261 /2 ", 137/e ",143e ". Unfinished 
birch $72.50. Walnut, mahogany or teak $87.95. 
New HFS5 2 -Way Speaker System Semi -Kit com- 
plete with factory -built ?/n-' veneered plywood (4 
sides) cabinet. Bellows -suspension, 54" excur- 

12W Mono Integrated ArnpJ:f: i H:12 
Other Mono Integrated Amplifiers: 
50, 30, 8 20W (use 2 for stereo) 

2 -Way Bookshelf 
Speaker System HFS1 

3 -Way Speaker System HFS3 
2 -Way Speaker System HFS5 

sion, 8" woofer (45 cps res.), & 31/2" cone 
tweeter. 144 cu. ft. ducted -port enclosure. Sys- 
tem 0 of 42 for smoothest freguency & best 
transient response. 45-14,000 cps clean. useful 
response. HWD: 24 ". 124 ", 101/2 ". Unfinished 
birch $47,50. Walnut, mahogany or teak $59.50. 
HFS1 Bookshelf Speaker System complete with 
factory -built cabinet. Jensen 8" woofer, match- 
ing Jensen compression -driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70-12,000 cps range 8 ohms. HWD 23" a II" x 9". Price $39.95. 
1.65.1 Brass Tip Matching 14" Legs easily con- 
vert HFS -1 into attractive Consolette. All 
brackets 8 hardware provided. $3.95. 

IMPORTANT NOTE: All EICO kits built 
according to our instructions, and all 
EICO factory- assembled equipment, con- 

form to the high standards and specifica- 
tions as published in EICC literature and 

advertisements. All EICO factory -assembled 
equipment is completely and meticulously hand - 

wired throughout - no printed circuitry; each 
factory- assembled unit is 100% final- tested 

throughout for each feature and function - no 
"spot" or "partial' checking. In EICO's final - 

test techniques, nothing is left to chance. 

Fill out coupon on other side for FREE CATALOG 
See and hear the complete EICO line at 

the IHFM HI -FI SHOW, Booths 305 & 306. 
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The specs prove it...your best buy is 

B 

TV -FM SWEEP GENERATOR 

AND MARKER =368 
KIT $69.95 WIRED $119.95 

4 .jr 4 

r 11- 
41-) +f 

ó 

0 

PEAK -TO -PEAK 

VTVM =232 & 

UNIPROBE (pat. pend) 

KIT $29.95 

WIRED $49.95 

t 

ttttttttttrfi 

A Tests all receiving tubes (picture tubes with 
adapter), n -p -n and p -n -p transistors. Com- 

posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six -position lever 
switches: freepoint connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element in 
leakage test circuit. Direct reading of inter -element 
leakage in ohms. New gear -driven rollchart. CRA 
Adapter $4.50. 

B Entirely electronic sweep circuit with accu- 
rately- biased increductor for excellent line- 

arity. Extremely flat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3 -216 mc. Variable marker range: 2 -75 mc 

A 

DYNAMIC CONDUCTANCE 
TUBE & TRANSISTOR 

TESTER =666 
KIT $69.95 WIRED $109.95 
Complete with steel cover & handle 

S 

C 

RF SIGNAL GENERATOR =324 
KIT $26.95 WIRED $39.95 

in 3 fund. bands, 60.225 mc on harmonic band. 
4.5 xtal marker osc., stal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

C 150 ke to 435 me with ONE generator in 6 
fund. bands and I harmonic band! -!-1.5 % freq. 

accuracy. Colpitts RF osc. directly plate -modulated 
by K- follower for improved mod. Variable depth of 
int. mod. 0.50% by 400 cps Colpitts osc. Variable 
gain ext. mod. amplifier: only 3.0 v needed for 30% 
mod. Turret- mounted, slug -tuned coils for max. ac- 
curacy. Fine and Coarse (3 -step) RF attenuators. 
RF output 100,000 uv, AF output to 10 v. 

D Uni -Probe - exclusive with EICO - only 1 

probe performs all functions: half -turn of probe 
tip selects DC or AC -Ohms. Calibration without re- 

E 

COLOR & MONOCHROME 

DC TO 5 MC LAB & TV 

5" OSCILLOSCOPE =460 
KIT $79.95 WIRED $129.50 

5" PUSH -PULL 
Oscilloscope =425: 
Kit $44.95 Wired $79.95 

moving from cabinet. Measure directly p -p voltage 
of complex & sine waves: 0 -4, 14, 42, 140, 420, 1400, 
4200. DC /RMS sine volts: 0 -1.5, 5, 15, 50, 150, 500, 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 4r /z" 
meter, can't -burn -out circuit. 7 non -skip ranges on 
every function. Zero center. 

E Features DC amplifiers! Flat from DC to 4.5 mc, 
usable to 10 mc. Vert. Sens.: 25 my /in.; input 

Z 3 megs; direct-coupled & push -pull throughout. 
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. lim. & ampl. Direct or cap. coupling; 
bal. or unbal. inputs; edge -lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features. 

FREE CATALOG shows you HOW TO SAVE 50% on 65 models of top quality professional test equipment. MAIL COUPON NOW! 

New Transistor 
Portable Radio RA -6 
Kit $29.95 
Wired $49.95 
Incl. F.E.T.; less 9V baff. 
Prealigned RF, IF 
xfmrs; push -pull 
audio; 6" spkr. 

NEW Power & Bias 
Supply for 
Transistorized 
Eqpt. =1020 
Kit $19.95 
Wired $27.95 

33 -00 Northern Blvd. L.I.C. 1, N.Y. 

Add 5% in the West. 1959 

4 TURN PAGE FOR MORE EICO VALUES 

36 

NEW Tube & 
CRT Fil. 
Tester =612 
Kit $3.95 
Wired $5.95 
Fast -checks 
radio /TV tubes, 
pilot lamps, etc. 

w 

R -C Bridge & R -C -L 
Comparator =9508 
Kit $19.95 
Wired $29.95 
Reads 0.5 ohms - 
500 megs. 
10 mmfd -5000 mfd, 
power factor 

Series /Parallel 
R -C Combination 
Box =1140 
Kit $13.95 
Wired $19.95 

Tube Tester 625 
Nit $34.95 
Wired $49.95 

tests 600 mil 
series string type 
tubes 

illuminated 
roll -chart 
Pi: Tube Test 
Adapter $4.50 

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 

6V & 12V Battery 
Eliminator 
& Charger =1050 
Nit $29.95 
Wired $38.95 
Extra -filtered for 
transistor equipt. 
=1060 Kit $313.95 
Wired $47.95 

E ICO 

33 -00 Northern Blvd. 
L.I.C. 1, N.Y. 

20.000 Ohms /Volt 
V -0 -M =565 
Kit $24.95 
Wired $29.95 
1000 Ohms /Volt 
V -O -M =536 
Kit $12.90 
Wired $14.90 

R-9 

show me HOW TO SAVE 50% on Test Instruments 
Hi -Fi 0 Ham Gear. CJ Send free Stereo Hi -Fi 

Guide. Send me FREE Catalog, name of neighborhood 
dealer. 

Name 

Address 

ity Zone State 
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Land -based operator in an extensive 
ship -to -shore communications system. 
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This technical illustrator, with an elec- 
tronics background, adds nomenclature to 
drawing to be used in a technical manual. 

By WALTER H. BUCHSBAUM / Industrial Consultant, ELECTRONICS WORLD Technical writers for the Ford Instrument 
Company prepare various electronics books. 

Enormous industry growth rate and shortage of skilled personnel pave the 
way for the non -graduate engineer and technician. Learn what and where 

the openings are, also the background and training that will be required. 
pANY stock market analyst will vouch 

for the fact that the electronics in- 
dustry is booming. With a total 

revenue of 13.2 billion dollars, the elec- 
tronics industry has become not only 
a major factor in the entertainment 
world and the defense of our country, 
but has entered the area of economic 
importance shared by such industries 
as steel, automobiles. etc. 

The size of the electronics industry 
is even more spectacular since less 
than fifty years ago it was practically 
nonexistent. Typical examples of re- 
cent growth are the increases in home 
and auto radios from 99 million in 1950 
to 143 million in 1958 and the boost in 
television sets from 10,600,000 in 1950 
to 49,700,000 in 1958. The entertain- 
ment segment of the electronics field is 
not alone in experiencing this phenom- 
enal growth. In 1954 industrial elec- 
September, 1959 

tronics accounted for 650 million 
dollars and four years later, in 1958, 
this portion of the industry accounted 
for revenue of 1 billion, 380 million 
dollars! 

These encouraging statistics are not 
merely of interest to the person invest- 
ing his capital in the electronics indus- 
try but are of even greater significance 
to the person deciding on a career. It 
is true that extraordinary ability in 
any field can bring success, but in a 
field that is constantly growing every 
level of ability and effort will be richly 
rewarded. The opportunities for 
growth and advancement that exist in 
the electronics industry are unparal- 
leled in any other field simply because 
electronics is still on the threshold of 
a much greater and more rapid growth 
than thus far achieved. In the fields of 
communication, computers, and indus- 

trial controls, new techniques together 
with new components will open up 
areas so vast that it is difficult for the 
human mind to grasp the potentialities. 
It is quite foreseeable that electronics 
in our lifetime will drive automobiles, 
fly airplanes, and control most produc- 
tion machinery. The realm of science 
fiction has been superseded by reality 
and, in most cases, it has been elec- 
tronics which has made these tech- 
nological advances possible. It is for 
these reasons that a career in the elec- 
tronics field is bound to offer almost 
unlimited opportunities for advance- 
ment as well as growing financial re- 
wards. It is easiest to grow in an in- 
dustry that is growing. 

Together with the spectacular 
growth of the industry, an equally 
astonishing personnel shortage has de- 
veloped. The most publicized portion 
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of this shortage is in the ranks of 
graduate, experienced engineers and 
scientists, but supporting technical 
personnel is also in short supply, al- 
though less publicity has been given 
to this problem. To relieve the en- 
gineering shortage, many firms have 
undertaken reorganizations which are 
intended to provide engineers with 
more technical and administrative as- 
sistance, thus improving the efficiency 
of graduate engineering personnel. 
These reorganizations always involve 
the hiring of additional non -graduate 
technical personnel. Another great 
need for such people has developed in 
the testing, quality control, and field 
service departments of all electronic 
equipment manufacturers, government 
agencies, and in the broadcast -telecast 
field. 

As is the case with most industries. 
the salaries of electronics personnel 
have risen to keep pace with inflation 
but, in most instances, have increased 
more than wages in other industries 
because of the inflexible law of "supply 
and demand." The supply of skilled 
technical help is limited, the demand 
is great and thus this type of labor 
commands higher pay. Efforts are be- 
ing made to entice more and more 
young people into engineering careers 
by means of scholarships, job offers, 
and good wages, but it will take many 
years before the insatiable needs of 
this ever -growing industry can be fully 
met. 

Readers of this magazine not already 
professionally engaged in electronics 
have sufficient background to build on. 
Many of these readers are young peo- 
ple not yet decided on a career and 
many others are working in some other 
field even though their main interest 
lies in electronics. Some of those work- 
ing in the electronics industry often 
have been sidetracked, have reached a 
blind alley from which the opportuni- 
ties for growth and profit seem very 
remote. 

The table of career opportunities in 
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There are many civil -service and other government posi- 
tions for individuals with backgrounds in electronics. These 
include maintenance. installation. and repair of mobile com- 
munications systems in conjunction with such emergency 
services as lire control (upper left) and police work (below). 

Many electronic technicians work in radio and TV broad- 
casting. The one at the lower left is operating an elaborate 
master control console in one of the NBC television studios. 

electronics accompanying this article 
is intended to serve as a guidepost and 
reminder of the great variety of jobs 
available in our industry. Since gradu- 
ate engineers are immediately snapped 
up by the eager recruiters of compet- 
ing companies and since this article 
is addressed primarily to the non -grad- 
uate, none of the positions shown in 
the table requires a college degree. We 
have not listed jobs where a degree 
assures preference or where some spe- 
cialized background other than in elec- 
tronics is required. Actually, there are 
still more opportunities for people who 
can combine technical "know -how" 
with other skills. 

Typical of this is the field of tech- 
nical writing where a combination of 
technical "know -how" and a flair for 
conveying this information factually is 
needed. The combination of sales and 
technical ability is particularly well re- 
warded and technical salesmen or sales 
engineers are in great demand. Sales 
engineering is developing into a very 
substantial field in itself and invariably 
some technical knowledge is required. 
This seems obvious when we realize 
that the radio jobber's counterman 
must be able to understand the tech- 
nician who buys a part just as the 
component sales engineer must speak 

This field engineer is making a waveform 
check of a Univac If by Remington Rand. 
Rear of the Univac is in the background. 

the same language as the design engi- 
neer who evaluates a particular com- 
ponent. A general background in 
electronics and a good briefing by the 
manufacturer is usually sufficient to 
start an alert young man off in sales 
engineering. We know a number of 
men who started out ten years ago 
with a very basic knowledge of elec- 
tronics, worked first as sales engineers, 
then as independent manufacturer's 
representatives, and now earn more 
than the president of the company 
which gave them their start in the 
field. 

Levels of Skill 

It is difficult to arrive at a universal 
method of grading the levels of skill 
and technical knowledge which qualify 
an individual for a particular job. The 
Armed Services have a system of grad- 
ing skill levels and most manufactur- 
ers have their own methods of deter- 
mining qualifications. Experience 
shows that in practically all instances 
an employer will try to determine just 
what a person can do rather than hire 
by a fixed, mathematical system of 
levels. For purposes of job evaluation, 
however, some kind of system is neces- 
sary. In the following paragraphs we 
have compiled a list of eight grades 
based on technical ability. Some of 
these grades may overlap, some may 
not apply in certain special cases, but 
they will allow the reader to get an 
idea into what grade he fits and then 
which of the career opportunities in 
the table are open to him. 

It should be understood, of course, 
that a person having Grade 6 back- 
ground can easily qualify for all Grade 
5 positions. He would surely know 
how to use technical references and 
build circuits from them if he has 
graduated from a 2 -year technical in- 
stitute. On the other hand, if he is 
still attending school in his spare time, 
but already qualifies for Grade 4, his 
advancement will be more rapid than 
that of a person who has "completed" 
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FIELD POSITION AND DUTIES QUALIFICATIONS 
(Grade) TRAINING SALARY RANGE 

Design Engineer 8 Technical Inst. or 2 -yr. College $ 7 5- 10.000 
Product Engineer 8 Technical Inst. or 2 -yr. College e- 12,000 
Test Engineer: Plan procedures 7 Technical Institute 7 -9500 
Quality Control Engr. :Supervise inspectors 7 Technical Institute 6.5 -9500 

Electronic Assistant Engineer 7 Technical Institute 6 -8000 
Equipment Junior Engineer 6 Technical Institute 5 -7000 
Manufacturers Lab Technician: Build and test 4 Technical School 4.5 -7000 

Field Engr.: Coordinate service 6 Technical Inst. or 2 -yr. College 6 -8000 
Field Repairmen: Maintain and repair 4 Technical School 5 -7500 
Draftsman 3 plus Technical School- Drafting Course 5 -8000 
Foreman 3 plus Technical School 6.5 -9500 
Tester: Production Testing 3 Technical School 5.2 -7000 
Inspector: Parts & Product Testing 2 Company Training 4 -5500 
Assembler 1 Company Training 3.2 -5500 

Radio and Transmitter Engineer: Adjust. equip. 5 plus FCC ticket Technical School 6- 12.000 
TV Station Technician: Repair & maintenance 3 Technical School 4.5 -7000 

Camera Man Special Technical School 7.5- 12.000 

Communications Transmitter Engineer 6 plus FCC ticket Technical School 6.5 -8500 
Companies Technician: Maintenance 3 Technical School 4.5 -7500 

Lab Technician: Construct & test 4 Technical School 6 -7500 

Airlines Radio Operator 4 plus FCC ticket Technical School & 
& special training Company Training 6.5 -900() 

Technician: Installation & maintenance 5 Technical School 6.5 -80J3 

Business Field Service Engr.: Installation 5 plus Technical School & 
Machine Company Training 6.5 -9000 
Companies Programmer: Plan machine operation 5 plus Technical School & 

& Company Training 7 -9500 
Computer Field Service Technician 4 Technical School 5.5 -7000 
Firms 

See "Electronic Equipment Manufacturers" for additional positions 

Industrial Field Engineer: Installation 6 Technical Inst. or 2 -yr. College 6 -9000' 
Control 
Manufacturers Field Technician 4 Technical School 5.5 -7000 

See "Electronic Equipment Manufacturers" for additional positions 

Component Junior Engineer: Test Parts 5 Technical School 5 -7000 
Manufacturers Field Engineer: Customer Contact 6 Technical Inst. or 2 -yr. College 6.5 -9000 

Nuclear 
Instrument Co. See "Electronic Equipment Manufacturers" for positions 

Technical Technical Writer: Prepare data, manuals 6 plus writing Technical Inst. or 2 -yr. College 6.5- 10,000 
Manuals Draftsman 3 plus Technical School- Drafting Course 5.5 -8000 

Radio and TV Field Engr.: Contact distributors 6 Technical Inst. or 2 -yr. College 6.5- 10.000 
Manufacturer 
(Including 
hi -fi gear) 

Field Repairman 4 Technical School 5.5 -7500' 

See "Electronic Equipment Manufacturers" for additional positions. 

Radio -TV 
Distributor Service Technician 3 Technical School 5.5 -7500 

Radio -TV 
Dealer Service Technician 3 Technical School 5.5 -7500 

Community Installer 2 Technical School 4.5 -6000 
TV Company Service Technician 3 Technical School 6-8000 

Fire, Police Operator: Adjust & transmit 4 plus FCC ticket Technical School 6 -7500 Municipal 
Governments Mobile Installation Technician 3 plus FCC ticket Technical School 5.5 -7000 

Public Transmitter Engineer 4 plus FCC ticket Technical School 6-7500 Utilities Installer & Repairman 3 plus FCC ticket Technical School 5.5 -7000 
Technician: Microwave maintenance 5 Technical School 6.5 -8000 

Phone Technician: Equipment maintenance 2 -6 Technical School & 
Companies Company Training 4.3 -8500 

Sales Field Engineer: Technical liaison 5 Technical School 5.5 -9000 
Organization Sales Engr.: Sells technical items 3 plus Technical School & Sales Training 6- 15,000 

Military 
Electronics 

Technical Repr.: Liaison with military 5 plus Technical School & Military Serv- 
ice in Electronics or Administra- 
tive work 6.5- 10,000 

(Civilian Field Service Engr.: Installation 6 plus Technical Institute & 
Contractors) Company Training 6.5- 10,000' 

Field Service Technician 3 plus Technical School & 
Company Training 5.5 -7500 

See "Electronic Equipment Manufacturers" for additional positions 

Military 
Electronics 
(Civil Service 
& Armed Forces) Civil Service: Grades GS -5 to GS -15 3 plus Technical School & Special Courses 4490- 12,770 

Other Govt. Civil Service: Grades GS -5 to GS -15 3 plus Technical School & Special Courses 4490- 12.770 
Electronics (Civil 
Service, NBS., 
FCC, FAA, etc.) 

Plus travel and per diem expenses. 
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Testers (above) study stress in a com- 
puter frame at Burroughs Research Center. 

An electronic technician (right) in an 
industrial job. He works with a Hughes 
electronic control system that turns 
out machine tools fully automatically. 

Technicians hired by IBM (below) get ad- 
vanced instruction In a company school. 

his education with no further 

Personnel "Grades" 
The following background and job 

experience or training would he re- 
quired in each instance -with the qual- 
ifications outlined cross -referenced in 
the accompanying "job table." 

Grade 1: Can wire, solder, assemble, 
and operate simple machine tools. 

Grade 2: Can read and understand 
circuit diagrams, knows electrical com- 
ponents, units of measurement. 

Grade 3: Knows fundamental radio 
theory as taught in trade schools, can 
service electronic devices by following 
detailed instructions. 

Grade 4: Can construct simple de- 
vices and troubleshoot them from cir- 
cuit diagrams only, can use basic test 
equipment. 

Grade 5: Can design and build simple 
equipment from technical handbooks, 
can use all test equipment with manu- 
als, and knows some algebra and trig- 
onometry. 

Grade 6: Is graduate of 2 -year course 
at technical institute or has 2 years of 
general college subjects with some 
radio theory background. 

Grade 7: Has three or more years' 

plans. 
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experience as technician in lab, servic- 
ing, or equivalent military experience. 
Can use all test instruments and 
troubleshoot any equipment with in- 
struction manual and diagrams. 

Grade 8: Has had two or more years' 
experience as a junior engineer. Can 
take accurate measurements, perform 
any type of test, and is able to design 
basic circuits. 

Practically every reader below the 
engineering level will already fit into 
one of the grades noted, with many 
rating in the higher grades. Progres- 

ting a job right after graduating from 
a technical school will be much easier 
in the electronics industry than in any 
other field because there are so many 
jobs open. It is that small incentive 
that is needed to get started on a 
technical education that eventually 
spells the difference between working 
in a growing, well -paying industry or 
drifting from one unskilled job to 
another. 

How to Get Training 

Younger people, not yet far advanced 

sive advancement, from grade to grade, 
is almost always the rule with people 
who work in the electronics industry. 
In most instances a fairly ambitious 
man can pass from Grade 1 through 
Grade 5 in less than two years. Going 
through Grades 6, 7, and 8 takes more 
time because here the years of experi- 
ence rather than theoretical knowl- 
edge is of greater importance. But even 
at the 7th and 8th grade levels, per- 
sons with a year or two of college, spe- 
cial experience in military service. or 
exceptional ability can often jump the 
time barrier and reach into higher lev- 
el jobs. 

From the foregoing we see that tech- 
nical knowledge is like a ladder where 
one steps upward from the rung one 
has just reached. 

It is an unfortunate attribute of 
many young people that they want to 
make a living with a minimum of 
preparation and background. It is true 
that a young fellow without any train- 
ing can get some kind of a job where 
he can sometimes earn almost as much 
as the technically trained man can ex- 
pect at the start, but his earning pow- 
er differs greatly once the trained man 
has a few years' experience. Techni- 
cal knowledge. however basic it seems 
at first, has a way of growing. The 
hardest thing in starting a technical 
career is, unlike most other fields. 
buckling down to serious study. Get- 

toward final educational goals, have 
the enviable chance to start their tech- 
nical education from the ground up. 
They can concentrate on physics and 
math courses and, in many places, they 
can attend a vocational high school 
where electronics is taught as part of 
the regular curriculum. After finish- 
ing such a school they can either go on 
to college and an engineering degree or 
they can attend a technical institute 
where a 2 -year course will provide a 

solid footing in their chosen field. A 
2 -year course at a technical institute 
is probably the next best thing to get- 
ting a bachelor's degree, especially if 
the course includes substantial theo- 
retical training. The advantages of this 
type of course include the practical 
work done in the shop, the use of fairly 
extensive test gear, and the invaluable 
first -hand advice from competent in- 
structors. Rubbing elbows with the 
other students enables one to learn 
from their mistakes and gives this 
type of instruction an extra attraction. 
The ready acceptance by industry of 
technical institute graduates is further 
proof of their efficiency. Many indi- 
viduals who now hold important posi- 
tions in electronics launched their 
careers through such training. Their 
acceptance is likely to increase rather 
than decrease. 

In many instances correspondence 
(Continued on page 134) 

For a more detailed survey of career oppor - 
tunities in the electronics field -be sure 
to get your copy of the 1960 Edition of 

"Your Career in Electronics 
on sale at all newsstands September 3rd. 
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FCC Answers Our Questions on Citizens Band 
EDITOR'S s Nore: There has been tremendous interest from 
our readers in the new Class D Citizens Radio Srrviee. 
To give a better over -all picture of the intended purpose 
of this service and to furnish our readers with answers 
to many of their questions, we submitted the following 
questions directly to the FCC. Mr. Curtis B. Plmmer, 
Chief of the Safety and Special Radio Services Bureau 
of the FCC. was good enough to supply us with these 
official answers. 

Here are the official answers to some very important 

questions on the new Class D Citizens Radio Service. 

N1111111111111[7111111111111[ IIIIIIIIIIIII[ IIIIIIIIIIIIHIIIIIIIIIIIII [IIIIIIIIIIIII[IIIIIIIIIIIIII 1111111111111[ 71111111111110111111111111[ 1111111111111[ 1111111111111[ 1111111111111[ IIIIIIIIIIIII[ 1111111111111[ IIIIIIIIIIII11111111111111 [7111111111111[ 

- You MAY use the Citizens Band for: - 
Private short -distance radio communications for personal or business use, limited to the minimum practicable 

- transmission time. ç 

You MAY NOT use the Citizens Band for: - 
A hobby -type operation in itself as opposed to its use, for example, for controlling models. - 
Experimental use of radio on the air. 
Amateur operation. Calling "CO", attempting to contact unknown Citizens Radio stations, trying to contact 

stations in as many states as possible is not permitted. - 
DX operation. Attempting long -distance contacts with unknown stations is not permitted. 

5 Contacting amateurs and stations in other radio services, except in emergency. 
Recreational activity in and of itself, for the pleasure to be derived from such operation. 5 

REMEMBER: _ LI 

A station license is required. _ 
An operator's license is not required. - 

li You may construct equipment, and adjust circuits with a non- radiating dummy load without a license. 5 
You may not make any adjustments that could cause improper operation when the unit is connected to an an- 

tenno without a commercial radio operator's license. - 
s 11111111111110111I111111I10 111111111111 [71I1111111111I71111111I1111[ 1111111111111[ 1111111111111[1 111111111111[ 1111111111111[ 7111111111111[1 111111111111[1 111111111111[ 1111111111111 [111111111I11101111I1I11111[ 7111111111111 [1111111111111[1111111111111[+ 

QUESTION 1/ Just what is the purpose of the new Class D Citizens 
Bond Service and what does the FCC hope to accomplish in setting 
this service up? 

ANSWER/ The Commission in 1946 established the Citizens 
Radio Service to provide private short -distance radio com- 
munication service with a minimum of restrictions and 
regulations, utilizing inexpensive, low -power portable 
equipment in connection with personal or business activi- 
ties. It was the Commission's intention that it would accom- 
modate three groups of potential users of the radio spec- 
trum not previously accommodated. First, it was intended 
for those ineligible in other services. Second, it was to 
include the remote control of objects or devices. Third, 
it was planned for the individual citizen's use of radio - 
radio that could be used as a tool of convenience in his 
business or for his pleasure. The possible uses of this Serv- 
ice are as broad as the imagination of the public and the 
ingenuity of equipment manufacturers can devise. How- 
ever, during the 1950's it became apparent that there was 
little or no development with respect to the third category 
of users previously mentioned. This was due, in part, to a 
general lack of low -cost, low -power equipment for use in 
the 460 -470 mc. band. It also became evident that amateurs 
were making very little use of the 27 mc. band, even though 
the advance of the technical art made it clear that it was 
possible to produce low -cost, compact, efficiently operating 
equipment for this portion of the spectrum. Accordingly, 
in 1958 the Commission re- allocated frequencies in the 27 
mc. ISM band from the Amateur Radio Service to the 
Citizens Radio Service and established a new Class D sta- 
tion for voice communication in this band. 

QUESTION I/ How does the Class D Citizens Service compare with 
other mobile services? 

ANSWER/ The Citizens Radio stations generally, and Class 
D stations in particular, are low -power stations. The maxi- 
mum plate power input to the final radio -frequency stage 
permitted for a Class D station is 5 watts. This is slight 
compared to the 60 -600 watts generally used in other 
mobile services and the 2000 watts permitted on certain 
September, 1959 

frequencies found in the Public Safety Radio Services. 
A licensee of a Class D station can expect a consistent 

range of only 5 to 10 miles. However, range limitations 
here, as in other services, vary with the power input, height 
and location of the antenna, nature of the surrounding 
terrain, and other factors affecting radio communications. 
The antenna of a Class D station, operating at fixed loca- 
tions, cannot exceed by more than 20 feet the height of 
any man -made structure or natural formation on which 
it is mounted, except that when mounted on an existing 
antenna structure, it shall not exceed the height of that 
structure. 

Class D stations, as all other stations in the Citizens 
Radio Service, are subject to fewer restrictions on use than 
are generally applicable to other Safety and Special Radio 
Services. Thus, Class D stations may routinely be used for 
point -to -point communications and a licensed operator is 
not required at transmitters operated at fixed locations. 

QUESTION 3/ Can the band be used for business or commercial 
purposes? 

ANSWER/ The Citizens Radio Service including Class D 
stations may be employed for business as well as for per- 
sonal communications, an advantage it possesses over other 
services. In the other services, communications must not 
only relate to a business activity, but in most cases are 
tied down to the particular activity which forms the basis 
of eligibility. 

In addition to this greater flexibility of use, the licensee 
of a Class D station is not limited to an assigned frequency 
and may operate on any of the 23 specific frequencies avail- 
able to that class station. Therefore. any interference prob- 
lems resulting from someone else operating on the same 
frequency may be alleviated without prior Commission 
approval. 

Other factors that might persuade a business to apply 
in the Citizens Radio Service rather than some other serv- 
ice are the relatively low cost of equipment, less restriction 
on use, the permissibility of point -to -point communications, 
and the lack of operator requirements. 

(Continued on page 140) 
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Direct -Coupled 
transistor 
Amplifier 

Fig. 1. Amplifier is built inside 5" x 4" x 3" closed box. 

By RICHARD S. BURWEN Compact, simple but high -quality amplifier delivers 0.9 
Minneapolis -Honeywell Regulator co. / 

Boston Division 
Watt. Costs about $23 to build; may be battery operated. 

ELIMINATION of the costly and 
often distortion -producing output 
transformer has been the goal of 

many audio enthusiasts. This problem 
has been solved in the compact power 
amplifier shown in Fig. 1 by using a 
direct -coupled transistor circuit. The 
amplifier uses only three transistors 
and a half -wave transistor rectifier. 
The circuit is simple and inexpensive, 
delivers a high -quality signal at 0.9 
watt output, and requires 0.8 volt r.m.s. 
input. When feeding a reasonably ef- 
ficient speaker system, the amplifier 
will produce surprisingly loud room 
volume -about all anyone with close 
neighbors will want to use. 

A single amplifier costs about $23.00 
net to build. Two of these units built 
on a common chassis and using a single 
higher current power supply would 
make an excellent low -cost stereo am- 
plifier. Operation from a 6- or 12 -volt 
battery in an automobile or boat is 
another possibility. 

The Circuit 
In the schematic of Fig. 3, the output 

stage V. is a single common -emitter 
p -n -p power transistor. An 8- or 16 -ohm 
speaker is connected directly in series 
with its collector. Since the output 
stage is class A- operated, its no- signal 
d.c. collector current of 0.5 ampere 
flows through the voice coil of the 
speaker. This current produces some 
heat and cone displacement, but the 
magnitudes are low enough to be of no 
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consequence in 8 -inch or larger speak- 
ers. 

The driver stage is a p -n -p emitter - 
follower. V, To protect this transistor 
from excessive dissipation. its collector 
is connected to the output stage col- 
lector. When a signal increases the 
driver stage collector current, the out- 
put stage collector current also in- 
creases, thereby reducing the supply 
voltage for the driver and the power 
dissipated in it. The first stage. V. is a 
common -emitter n -p -n transistor with 
R, connected in series with its collector 
to protect it against excessive dissipa- 
tion. 

Since the collector currents in all 
three stages have large swings. each 
stage. even V,. generates appreciable 
distortion. This distortion is largely 
cancelled by the arrangement of stages 
and the selection of operating points. 

In the power transistor. V,, current 
gain, h, decreases at high collector 
currents. V, and V, have more trans - 
conductance at high collector currents. 
The combined effect is fairly constant 
total gain as the signal varies, which 
means linear operation. Negative volt- 
age feedback around the three stages, 
amounting to 29 db at audio frequen- 
cies and 39 db at d.c., reduces distortion 
and hum so that very high quality per- 
formance results. 

This feedback voltage is developed 
across R -. and C, from the emitter of 
V, to ground by feeding the output 
voltage through R. to this circuit. At 

d.c. C, is an open circuit allowing the 
entire output voltage to appear in 
series with the emitter of V,, reducing 
the voltage gain to unity. The low d.c. 
gain and 39 db of d.c. feedback vir- 
tually eliminate temperature drift in 
all three stages. With unity gain the 
d.c. output voltage is nearly the same 
as the d.c. input voltage determined 
by R_ and R,, irrespective of the char- 
acteristics of the transistors and values 
of other components. 

Capacitor C., acting as an a.c. bypass 
on the feedback circuit, increases the 
voltage gain from unity at d.c. to 10 
db at audio frequencies. C, is a bypass 
on the reference voltage which serves 
three purposes at once. It filters power - 
supply hum out of the input circuit by 
grounding the junction of R, and R, 
through the low impedance of R.; plus 
C:,; it provides positive feedback from 
the junction of Rr. and Ra to the input 
circuit for the purpose of raising the 
input impedance to 500,000 ohms in 
order to prevent the loading due to 
the amplifier from deteriorating the 
performance of the source; and finally 
C, feeds some ripple current into the 
emitter of V, so as to partially cancel 
hum at the output. Low hum output is 
also a result of the basic design of the 
amplifier in which the constant -current 
output characteristic of each stage 
minimizes the effect of power -supply 
ripple. 

The power supply uses an inexpen- 
sive power transistor, with its hase tied 
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to its collector, as a half -wave rectifier 
which feeds a single capacitor for filter- 
ing. It delivers 8.4 volts d.c. at 0.5 
ampere. Although the "B +" ripple is 
high, about 0.4 volt r.m.s., the amplifier 
output contains little hum. 

Performance 
Measurements were made across a 

6 -ohm resistance load, using a low - 
impedance source. Hum at the output 
terminals is 68 db below 1 watt. Other 
noises are negligible. 

The frequency response shown by 
the lower curve in Fig. 6 is flat within 
± 1 db from 5 to 100,000 cps. Confirm- 
ing this response, the square -wave out- 
put shown in Fig. 2 exhibits little tilt 
at 50 cps (topi and practically no 
ringing at 5000 cps ( bottom). The maxi- 
mum output voltage versus frequency 
at 2% total harmonic distortion is 
shown by the upper curve in Fig. 6 
when using a high -quality woofer - 
tweeter combination as a load and by 

JI 

INPUT 

N-P-N 
2N169 

vI 

the middle curve for a 6 -ohm resistance 
load. When feeding the speaker sys- 
tem, full output with ± 1 db is obtained 
from 15 to 20,000 cps. With a resistive 
load, the power output falls off at 6 
db per octave above 5000 cps because 
of the limitation on the speed at which 
the output transistor collector current 
can be cut off. This limitation is coun- 
teracted when using the speaker sys- 
tem as a load because its impedance 
rises at high frequencies due to the 
voice -coil inductance and reduces the 
necessary current swing. 

Since a speaker system has an a.c. 
impedance greater than its d.c. resist- 
ance, a proper test of the power output 
would use a load having this property. 
The operating point of the output stage 
has been optimized to take advantage 
of this difference between a.c. and d.c. 
impedances in order to deliver the 
maximum power to a speaker. The 
typical load was assumed to have 6 
ohms d.c. resistance and 8 ohms im- 

AMPLIFIER 

P-N-P 
2N247 

v2 

P-N-P 
CBIF4 

v3 

POWER SUPPLY 

P-N -P 
CA2D2 

+B4 ,. 5A. V4 

R2 

1 
R,- 33.000 ohm. 1/2. w. res. ± 101; 
Ri -22.000 ohm, ',1 w. res. ± 5'; 
Rt- 33,000 ohm. 1/2 w. res. ± 5'; 
R. Rr -2200 ohm, !'2 w. res. - IO'; 
R.-I20 ohm, 1/2 w. res. ± S 

R.. -270 ohm. 12 . i- 5'; 
Rte-- 10.000 ohm, 12 w. res. ± 101; 
Rs-150 ohm. 1,2 w. res. i ]0'; 
C1-5 pfd., 25 v. elec. capacitor 
C, -25 pid.. 10 v. clec. capacitor 
C -200 pld.. 3 s. elec. repecito, 

e 

Cs -3000 pld., 15 v. elec. capacitor 
T t- Universal lier -lo -voter -coil trans. 2000 

ohm pri. to 16 ohm sec. (Thordanon 
T22S83 or equiv.) 

Js -Input jack 
V,- "n -p -n" traruistor (G -E 2N169) 
V -"p -n -p" transistor ( RCA 2N247) 
V.,- "p -np" transistor (Minneapolis-Honey- 

well CB1F4) 
V1.-"p-ri-p" tra,, sistor ( Minor apnlis -H 

well CA2D21 

Fig. 3. Complete schematic diagram of the amplifier and a.c. power -supply circuit. 

Fig. 5. Bottom- chassis view of the transistorized amplifier is shown in this photo. 

September, 1959 

Fig. 2. Square -wave response at (top) 
50 cycles and (bottom) 5000 cycles. 

Fig. 4. This view shows the power- supply 
components along with 3 of the transistors. 

pedance at 400 cycles. With this type 
of load an overload signal causes the 
output stage to limit the positive and 
negative peaks at the same voltage. 
Using a resistive load, the negative 
peaks are limited at a lower voltage, 
resulting in less undistorted power out- 
put. The maximum mid -range power 
output to a 6 -ohm resistive load is 0.75 
watt at 0.8!4 total harmonic distortion. 
whereas the maximum power output to 
an 8 -ohm speaker load having 6 ohms 
resistance is 0.9 watt. 

At 0.5 watt into the resistive load, 
the distortion is only 0.4%. The distor- 
tion does not increase at low frequen- 
cies, as it does in transformer -coupled 
amplifiers, except below 20 cycles 
where the maximum power output falls 
off due to the reduction in power -sup- 

(Conti,fued on page 154) 
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COVER STORY 

8V2 COIbI PACT 

TWO -TUBE 

STEREO 

'AMPLIFIER 

THIS compact, lightweight (less than 
four pounds) stereo amplifier uses 
just two tubes and is built on a 

chassis measuring only 5" x 7" x 2 ". 
With the proper choice of stereo car- 
tridge it provides on the order of 3.5 
watts per channel. Although the unit 
should not be compared with higher 
power, hi -fi amplifiers, it does do a good 
job where simplicity and compactness 
are required. Versatile controls include 
"on -off" and master volume, balance, 
bass, and treble controls. 

The key to the unit's compactness is 
in the use of the CBS -Simplex circuit 
developed by CBS Laboratories of 
Stamford, Conn. This circuit saves 
money as well as space. Thus, in addi- 
tion to the two tubes already men- 
tioned, the builder needs only a pair 
of inexpensive output transformers 
and a handful of resistors, capacitors, 
and miscellaneous parts. 

Although the CBS -Simplex circuit 
has been adequately described else- 
where,'. , the reader may find the fol- 
lowing review of its operation interest- 
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Overall view of the two -tube stere- 
ophonic amplifier covered below. 

By J. AUGER! and D. CHRISTIANSEN. CBS Electronics 

Complete stereo amplifier uses only 2 tubes, requires 
no power transformer. Delivers 3.5 watts per channel, 

and incorporates volume, balance, and tone controls. 

Ing and helpful. The schematic diagram 
shows the basic push -pull circuit with 
an additional output transformer (T,) 
connected in series with the "B +" cen- 
tertap of the push -pull transformer 
(T,). This second transformer, plus the 
symmetrical connection of the speak- 
ers with respect to the transformer 
combination, are the important fea- 
tures of the circuit. 

What the circuit accomplishes, in 
effect, is the selective amplification of 
two separate components of the total 
stereo signal -the "major" component 
by push -pull action and the "minor" 
component by single -ended action. Be- 
yond the stylus itself, the total signal 
does not exist as a single measurable 
entity. It does exist, however, at the 
grids of V, and V,, as two separate 
signals proportional to the right- and 
left- channel information picked up by 
the stylus and, as we shall see, at the 
output transformers in somewhat dif- 
ferent form. 

If the instantaneous values of the 
signals at the input grids are R (right) 
and -L (left 1, respectively, then a sig- 
nal proportional to R plus L is amplified 
via the push -pull action of the circuit 
and a signal proportional to R minus L 
is amplified by its single -ended action. 
Herein lies the secret of the circuit. 

With proper phasing of the cartridge 
terminal voltages, the "R plus L" signal 
is directly related to the lateral com- 
ponent of stylus motion. Because this 
lateral component determines the main 
qualities and power of both channels, 
it is logically the component we want 
to amplify ria push -pull action. 

The other ( "R minus L ") component, 
although important, is less critical by 
virtue of its being related to the verti- 
cal component of stylus motion and it 
is amplified "single -endedly." This se- 
lective amplification of the two por- 
tions of the stereo signal, incidentally, 
enables the builder to use a parallel or 
single -ended transformer (T,) that is 
even smaller and less expensive than 
the push -pull transformer (T,). 

The individual channel information 
is recovered at the speakers by con- 
necting them as shown. Thus, if the 
voltages at the secondaries of T, and 
T: are, for example, 10 (R +L) and 5 

(R -L), respectively, the actual outputs 
can be computed by tracing the con- 
nections to each speaker. They would 
be, for the right channel: 5 (R -L) + 
% X 10 (R +L) or 1OR and for the left 
channel: 5 (R -L) - ' X 10 (R +L) 
or -10L. 

Thus we note that the right and left 
channels are completely symmetrical 
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with respect to both quality and power. 
The minus sign at the left channel 
output simply indicates opposite phase, 
as did the minus sign at the left chan- 
nel input. It means that the leads to 
one speaker must be reversed in order 
to get the two speakers to operate 
in- phase. 

The cartridge used by the authors is 
the Columbia SC -2. This commercially 
available cartridge is manufactured 
specifically for use with the CBS - 
Simplex circuit. It is identical to the 
Columbia SC -1 except for phasing of 
terminal voltages. Although other 3- 
terminal cartridges cannot be used 
with this circuit, 4- terminal cartridges 
having a sufficiently high output can 
be used by properly phasing their out- 
put voltages externally (reversing 
leads to one side). 

Construction Details 

The amplifier is built around a pair 
of newly introduced audio tubes (CBS 
50FY8's). Each combines a high -mu 
triode and a power pentode in a single 
envelope. Plate and screen voltage re- 
quired is only about 125 volts and thus 
a single silicon rectifier can be used 
for the d.c. supply. 

The builder will find it convenient to 
first mount all the components with 
the exception of the controls. The 
1N1081 silicon diode is mounted in a 
diode holder which is screwed to the 
side of the chassis. The heaters should 
be wired first, with the d.c. supply 
next. For low hum, care should be 
taken to wire the heaters so that pin 
4 of each tube is toward the ground 
side and the heaters are on the ground 
side of R,R, the 120 -ohm, 4 -watt resistor. 
Incidentally, C, C,,, CM,, and C,, can be 
a multiple- section electrolytic, but in 
the amplifier shown in the photo- 
graphs, C. and C,, are actually sepa- 
rate capacitors. 

Other connections are then com- 
pleted and finally the controls are 
mounted and wired. Shielded wire is 
used between the input jacks and the 
controls. The shielded wire should be 
grounded to the chassis at the input 

ISEE 
TEXT 

STEREO 
CART. 

1 
06 

Q 

RIT 

CS 

e 

00000 

e + 9 

R20 

Rr-2 megohm, I/2 w. res. 
Re, Ra-2 megohm, I/2 w. dual audio -taper pot 
Rs, Rn -7800 ohm, I/2 s'. res. 
Rs. R12- 220,000 ohm, 1/2 w. res. 
R:. Rs.- 500.000 ohm. 1 sr. dual linear -taper 

pot 
Ro. R,, -I megohm, / w. dual audio -taper pot 
R ;. Rs,- 470.000 ohm. I/z s'. res. 
R.. R16-1200 ohm. 1/2 w res. 
Rs -2 megohm, 1/2 w. audio -taper pot 
Rr-75 ohm, 2 w. res. 
R,.-22 ohm. 2 w. res. 
Ra -120 ohm, 4 w. res. 
Rio -200 ohm. 1 w. res. 
C,-.I pf. paper capacitor 
Cr, Cs -.005 pf. paper capacitor 
Cs, C6-.0005 pl. paper capacitor 
Cs, C,-.1 pf. paper capacitor 

Complete schematic diagram and parts 

jack end only to minimize hum pickup. 
The balance control, RR, is a single 

2- megohm audio -taper pot on one side 
of the amplifier only. This was done in 
order not to sacrifice any gain and 
means that the tubes may have to be 
swapped, initially, so that the stronger 
tube is on the same side as the balance 
control. Master volume, bass, and 
treble controls are dual half -watt pots 
and the "on -off" switch is ganged to 
the master volume control. 

The builder will probably want to 
experiment with various speakers. Of 
course, they should be of the conven- 

Under- chassis view of the amplifier showing wiring and layout of the components. 
CII C8,C9 C2 C5 V2 CIO 

R9- 

R6 
R14 

RIS 

R2 

SI 

VI SRI R19 

TO 
SPKRS. 

INPUTS 

R 

S 

Cs-100 ;if., 150 v. elec. capacitor 
Cr-80 pl., 150 r. elec. capacitor 
Ca -100 pl., 25 r. elec. capacitor 
Ca-60 pf., 150 v. elec. capacitor 
CH1-1.S by.. 200 ma. filter choke 
Ss- S.p.s.t. switch (ganged to Re, Ri.) 
SRt- Silicon diode (IN10811 
Stereo Cart. -Columbia SC -2 stereo cartridge or 

equiv. (see text) 
Spkr.s, Spkr.r- High- efficiency type speaker, 

4 -ohm v.c. 
Ts- Output trans. 5000 ohms to 15, 8, 4 ohms 

@ 18 w. (Stansor A -3872 or equiv.) 
Tr- Output trans. 2000 ohms to 4 ohms @ 5 

w. (Stancor A -3876 or equiv.) 
Vs, V: -SOFY8 tube (CBS) 
4-Phono input jacks (RCA type) 
/-5"v , x 2" chassis 

listing for the two -tube stereo amplifier. 

tional high -efficiency type. For best re- 
sults they should be identical and 
should have a voice -coil impedance of 
3 -4 ohms. The authors used a pair of 
Columbia AX130's, each having a 12- 
inch woofer and two 4 -inch tweeters in 
a 4.5 cubic foot cabinet. 

One speaker is connected to the 
common (black) lead and the other to 
the 15 -ohm tap (green lead) of the 
push -pull transformer secondary. One 
side of the parallel transformer sec- 
ondary is grounded to the chassis and 
the other is connected to the center 
tap (brown lead) of the push -pull 
transformer. 

Speakers must be connected to op- 
erate in- phase. Phasing can be checked 
just as it is with conventional separate - 
channel stereo amplifiers. Note that 
this check should be made with signals 
applied to the input of the amplifier. 
If the speaker phasing is checked at 
the loudspeakers themselves, connec- 
tions should be made in such a way 
that they are oppositely phased. This 
is required since the polarity of the 
signals applied to the speakers in nor- 
mal operation is of opposite phase. 

The system will provide amazingly 
good quality stereophonic sound at 
power levels entirely adequate for the 
average -size living room or den. 
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1. Crawlsurst, N. II.: "Single Push-Pull 
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ONE OF THE earliest uses of telem- 
etry in industry was by various 
public utilities. Some of the more 

obvious applications in these utilities 
and in other industries include: read- 
ing of footage in remotely located wa- 
ter reservoirs; remote reading, ena- 
bling subsequent control, of pressure 
in gas tanks or pipelines; remote read- 
ings and storage control of oil tanks; 
and measurement of electric power at 
remote points. 

A basic telemetering circuit, used 
by millions of people who probably do 
not realize as much, is the gasoline - 
tank gauge in an automobile. While 
it is true that the tank itself is actu- 
ally not a great distance from the 
driver, the tank is nevertheless so lo- 
cated that it cannot be conveniently 
viewed to see whether it is full or 
empty. The simple device shown in 
Fig. 5 most often consists of a pivoted 
float with one end connected to the tap 
of a potentiometer. As the float rises 
or falls, the voltage at the potentiom- 

Industrial 

Telemetry 
for 

Technicians 
By MARVIN TEPPER 

Author of "Fundamentals of Radio Telemetry" 

How readings are taken at 
one point and transferred 
to another, remote point. 

Fig. 1. The basic operation of an impulse- duration type of transmitter. 

(A) 
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(8 ) (C) 

eter tap varies accordingly. This po- 
tential is applied to a voltmeter whose 
scale, in place of the customary volt- 
age markings, is calibrated to read 
one -quarter, one -half, three -quarters, 
and full, or other quantities of fuel 
capacity. 

The telemetric device that does the 
actual measuring is most often called 
the transmitter, while the distant re- 
cording device is most often called the 
receiver. A simple arrangment in 
which these two elements are inter- 
connected by wires need involve no 
other devices. 

One of the simplest methods of 
measuring any quantity is to convert 
it to a code, where the quantity is 
transmitted as a function of time. For 
example, to indicate 10 pounds -per- 
square -inch of pressure. a switch may 
be closed for 10 seconds. 

The basic mechanism of an impulse - 
duration transmitter, made by the 
Bristol Co., is shown in Fig. 1A. The 
method used converts a value of pres- 
sure to a variable- duration signal. A 
spiral cam is revolved at a steady rate 
of one revolution each 15 seconds in 
this case. Tracking on the cam is a 
pointer with a special rider. At the 
bottom end of the pointer is a shorting 
device that opens or closes a switch. 
When the rider is on the cam, the 
switch is open; when the rider is off 
the cam (Fig. 1B) the switch is closed. 
The normal period of time during 
which the switch is closed may be 10 
seconds, while the time during which 
it is open is five seconds. 

At its top, the pointer is connected 
to a pressure- sensing element called 
a Bourdon gauge. This is a thin, hol- 
low, elliptical tube, sealed at one end. 
When pressure is applied to the open 
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PRESSURE ELEMENT 

Fig. 2. Actual transmitter of the type diagrammed in Fig. 1. 

end, the tube attempts to straighten 
out. Assuming that maximum pres- 
sure is applied to the Bourdon tube in 
Fig. 1, a 10- second -on, 5- second -off pe- 
riod is provided. With reduced pres- 
sure applied to the Bourdon gauge, the 
pointer swings to the right and the 
rider now rides on the cam in a higher 
position. 

With the rider on the cam in a 
higher position, the switch is left open 
for a longer duration of time and is 
closed for a shorter duration. Assum- 
ing the pressure has dropped to one - 
quarter of its original value, the time 

Fig. 

Fig. 3. This Bristol receiver records distant readings. 

the switch will now be closed is re- 
duced to approximately five seconds, 
although the rate of rotation of the 
cam remains the same. 

A complete transmitter unit is shown 
in Fig. 2. In addition to the pointer 
riding on the cam, another pointer 'a 
used as an indicator. The bellows in 
the upper right corner is the pressure 
indicating device used to vary the 'lme 
the rider is on the cam. A portion of 
the cam shows behind the dial scale. 

The basic receiver designed to ac- 
cept the output of the type of trans- 
mitter just described is shown in Fig. 

rep A- 

( A 1 (B ) 

Fig. 4. Receiver mechanism without (A) and with (B) incoming signal. 

Fig. 7. When separated points are monitored in the same 
system, location of the transmission line is important. 

6. Basic system for monitoring more than one point. 
GAS 

STORAGE 
TANK 

^1~ 
su+oPAASS 

LT ER 
TONE 

RECEIVER RECEIVER 

GAS 
STORAGE 
TANK 

STORAGE POINTS 

September, 1959 

TRANS. 
LINE CENTRAL STATION 

4A. The "on -off" circuit of the trans- 
mitter switch (Fig. 1) is applied to a 
brake coil in the receiver (Fig. 4M. 
During the time that no signal is re- 
ceived, rotating gear A engages the 
pen arm, moving it in one direction. 
Upon application of a signa:, the brake 

Fig. 5. The gasoline gauge in an auto- 
mobile is a basic telemetering device. 

coil is energized, pulling gear B into 
mesh with motor -driven gear M while 
disengaging gear A (Fig. 4B). An arm 
of gear B then engages the pen arm, 
moving it in the opposite direction. A 
complete receiver unit is shown in 
Fig. 3. 

The use of a transmi:ter and re- 
ceiver for monitoring only a single 
value in a remote location is, of course, 
limited. Many schemes and devices are 
available to monitor multiple positions 
and values. One typical system, where- 
by the output signals of many re- 
ceivers may be sent along a single wire 

(Continued on page 105) 
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METEOROLOGICAL SATELLITES- 
GLOBAL WEATHER OBSERVERS 

Weather information is now available from only a small part of the total 

atmosphere and it is possible for large storms to go undetected for days 

in isolated areas. Satellites orbiting the earth can provide constant 

surveillance of all storms, noting births of new ones, deaths of old ones. 
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Editor's Note: The following material was obtained from 
a U. S. Weather Bureau publication of the same name that 
hod on extremely limited distribution, mainly to meteorolo- _ 
gists. Because of the important part played by electronics E. 

= in the instrumentation of satellites, we feel that our readers 
will be interested in this important appli, -scion. 
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The Collection of Observational Data 
Meteorological observations are made by the Weather 
Bureau in order to: (a) forecast weather and flood condi- 
tions, (b) determine the climatology of the United States 
and adjacent oceans, (e) provide informational service di- 
rect to public interests, and (d) do research leading to the 
discovery of natural laws governing the behavior of the 
atmosphere. The integration of satellite weather data with 
existing data will give man a more comprehensive picture 
of existing weather conditions. 

Meteorological Observations from Satellites 
Experiments scheduled for satellite launchings in the near 
future include: 1. Cloud cover pictures from television 
cameras and 2. incoming and outgoing radiation (heat budg- 
et). Future satellite experiments may include: 1. Radar 
measurements of precipitation; 2. infrared measurements 
to obtain information about water vapor, ozone, carbon di- 
oxide, and temperature; 3. detailed measurements of the 
solar spectrum; 4. thunderstorm distribution by visual and 
static (sferics) observations; 5. investigations of the optical 
properties of the atmosphere; 6. sampling of meteoric dust 
to test the theory that these particles may serve as cloud 
seeding agents; 7. measurement of surface atmospheric 
pressure. Also, the establishment of a network of communi- 
cations satellites will make possible the speedy world -wide 
dissemination of weather data. 
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A Major Problem- Sparse Data Areas 
The birth or intensification of storms in areas of sparse observational data 
is a major problem to the meteorologist. Numerous hurricanes have formed 
undetected off the west coast of Central America and their presence be- 
come known only when surface vessels encountered them without warn- 
ing. Destructive storms have reached the Hawaiian Islands and the 
Aleutian Islands virtually without advance warning. In the tropical 
Atlantic, storms have reached full hurricane intensity before they were dis- 
covered by aircraft reconnaisance. The rocket photo (left), taken from an 
altitude of about 100 miles, shows two distinct weather systems which 
were not detected by the meteorological analysis made at the correspond- 
ing time. In the upper portion, just to the left of center, are clouds spiral- 
ing into an old tropical storm which produced over six inches of rain in 
three hours at Brownsville, Tex. and flooding in the Roswell, N. M. area. 
The storm in the lower right portion of the photo produced much lighter 
precipitation. 

The Erratic Movement of Storms 
Hurricane "Carol" was responsible for 60 deaths and al- 
most 500 million dollars in property damage as it moved 
up the east coast of the United States, through New 
England, and into Canada. The track of "Carol" is one of 
the classic examples of record in that it shows deceleration. 
stagnation, and finally, rapid acceleration. Besides changes 
in rate of movement, storms occasionally will make radical 
changes in course, also shown in the illustration (right). 
The unusual track of hurricane "Carrie" was reported to 
be responsible for the sinking of the German windjammer 
"Pamir" with the loss of approximately 80 persons. Mete- 
orological satellites, orbiting the earth at frequent inter- 
vals, will provide valuable information which will enable 
the meteorologist to make earlier detection of the irregu- 
lar movements of severe storms. Also, it is conceivable that 
several important forecasting techniques might he de- 
veloped from the studies of high cloud formations as viewed 
from the satellite. 

The Atmospheric Heat Engine 
Special instruments on board meteorological satellites will 
record and transmit to ground receiving stations radiation from the sun, atmosphere, and earth. Since "weather" re- sults from winds attempting to equalize the non -uniform 
distribution of net radiant energy, it is important to keep 
an accurate account of the global distribution of this ener- 
gy. The energy budget, who measured over long periods 
of time, will not only be useful in interpreting basic knowl- 
edge of the atmosphere but might assist in formulating a new system of long -range forecasts and in anticipating climatic changes. 

September, 1959 

Location of Jet Streams 
Jet streams are considered significant 
features of the general atmosphere cir- 
culation and have an important influ- 
ence on the development and move- 
ment of storms. Also, a knowledge of 
the location of jet streams is essential 
to efficient flight -planning operations 
for high -altitude aircraft. High cloud 
formations, as viewed over broad areas 
by television cameras aboard the satel- 
lite, will indicate regions of maximum 
cloud speed which can be directly asso- 
ciated with the position of jet streams. 
Also, the use of infrared sensors on 
board the satellite may enable the me- 
teorologist to detect strong tempera- 
ture gradients which are associated 
with jet streams. 
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One of the intercoms, clipped to television technician's belt, is 
being used here to help to orient a television antenna properly. 

By CHARLES CARINGELLA and RICHARD CLARK 

Over -all view of intercom using buzzer. Interior view of this same intercom unit. 

50 

The construction of two 
simple "Iandline" systems 
that provide high quality 
reliable communication 
between two locations. 

HE authors -in common %VitIi many 
others -have long been plagued by 
the problem of communicating 

around the house or shop. An inter- 
com system is a handy device in the 
home if the shop is out of convenient 
"shouting range." Several systems 
were considered but proved to be too 
expensive or complex. A possible solu- 
tion to this problem was a telephone - 
type intercom system. This idea was 
stimulated by the experience of one of 
the authors with G.I. field phones. 
Handsets have been available on the 
surplus market for some time. It was 
found that new handsets could be pur- 
chased for less than seven dollars a 
pair. 

Several circuits were breadboarded 
using mike transformers, output trans- 
formers, etc., but all turned out badly. 
It became apparent that a transformer 
with three windings was needed. It 
was assumed that the line impedance 
would be approximately equal to that 
of the earphone unit. Two of the wind- 
ings would have to have an approxi- 
mate turns ratio of 1:1 with the third 
winding providing a voltage gain for 
the microphone element. A search of 
transformer catalogues turned up no 
suitable audio transformer, but it ap- 
peared that a small instrument power 
transformer might provide the needed 
windings. The transformers considered 
had a 117 -volt primary, 135 -volt second - 
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ary, and a 6.3 -volt filament winding. 
These windings appeared to have the 
ratios required. The transformer 
picked was a Triad R -30X, though an 
equivalent type would have been OK. 

The circuit shown in Fig. 1 was 
breadboarded and found to work ex- 
ceptionally well. The response of the 
transformer to voice frequencies 
seemed to be quite good. A more ac- 
curate check proved it to be essentially 
flat from 60 to 10,000 cycles at the low 
levels required for this type of system. 

All that was needed now to complete 
the telephone system was a "ringer." 
The selection of a suitable buzzer 
proved to be nearly as much of a prob- 
lem as the transformer. A modified 
doorbell buzzer was tried but found to 
be unsatisfactory due to excessive cur- 
rent drain. The same results were ob- 
tained with a 6 -volt relay wired as a 
vibrator. A common four -pin non - 
synchronous vibrator was .tried. The 
vibrator assembly was removed from 
its case and bolted securely to the 
chassis. The noise produced was satis- 
factory for all practical purposes but 
the current drain was still excessive. 
The current drain was on the order of 
1 ampere. This was due to the shorting 
action of the vibrator contacts. See Fig. 
3A. Rewiring the vibrator according 
to Fig. 3B produced reliahl^ action with 
a current drain of only 50 ma. This 
modification provided "make- break" 
rather than "shorting" operation of the 
vibrator. The contacts used had to be 
bent into a "normally closed" position. 

It was considered desirable to use a 
two -wire system in order that any com- 
mon two- conductor cable such as TV 
twin -lead, lamp cord, etc. would serve 
as the "line." The two -line sy't'm 
presented a problem if semi -automatic 
switching was to be used. The br:z^rs 
would have to be across the line when 
in "standby" position and then 
switched out when in operation. 
Switching was accomplished by modi- 
fying a spring -loaded, lever -action 
switch to function as a "hanger 
switch." A handset hook was fashioned 
from plastic and attached to the arm 
of the lever switch. With the handset 
in place, the switch is pulled down, con- 
necting the buzzer across the line. Lift- 
ing the handset allows the switch to 
return to the neutral or "talk" po ;:t:on. 
To ring the other station, the switch is 
pushed upward. 

The units were constructed in 7" x 
5" x 3" LMB box chassis. This size pro- 
vided ample room for the transformer, 
buzzer, switch, and 6 -volt lantern bat- 
tery used for power. The lantern bat- 
tery should have excellent service life. 
Placement of parts can be seen in the 
accompanying photographs. The sche- 
matic diagram of the complete unit is 
shown in Fig. 1. The handsets are Type 
H -94/U which are later versions of the 
TS -13. These handsets are equipped 
with a thumb -operated switch which 
must be depressed to talk. Mike cur- 
rent flows only when this switch is acti- 
vated, therefore there is no battery 
drain when the units are in "standby." 
September. 1959 
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Js -Two- conductor phone jack 
Jr- Three -conductor mike jack 
St -D.p. 3 -pos. lever switch (Centralab 1455) 
B,-6 -volt lantern battery 
Ts- Instrument power trans. 135 r. @ 50 ma.; 

6.3 v. @ 1.5 amps (Triad R -30X or equiv.) 
Buzzer- Non -synchronous 6 -volt vibrator (Ra- 

diart 5506 or equiv.) 
1 -H -94 /handset 
1 -Box chassis (LMB No. 145 or equiv.) 

Fig. 1. Complete circuit employed. 

PRI 

i 
O 

RI 

3v 
+Ill 

.--A 
FILAMENT 

Js- Twoconductor phone jack Jr- Three -conductor mike jack 
Ts-See text 
Br-3 -volt battery (two 1.5 -volt penlite cells in 

series) 
1 -H -94/1) handset 
1 -Box chassis (LMB No. 650 or equiv.) 

Fig. 2. Simpler circuit without buzzer. 
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communications. These units were con- 
structed in 6 "x2"x2" LMB box chassis. 
Belt hooks were made from sheet metal 
and attached to the back side of these 
boxes. The boxes were then clipped to 
the belt as shown in the lead illus- 
tration. The transformers used were 
miniature instrument power types fre- 
quently offered as "specials" by mail - 
order houses. Power is supplied by two 
penlite batteries in series. Battery clips 
are used to facilitate replacement. 

Both systems are relatively inexpen- 
sive to construct. They should provide 
reliable communication for distances of 
up to a mile or more. Two or more 
units may be used "party -line fashion" 
by connecting them in parallel. -.I- 

Outside view of one of the intercoms. 

Inside view of this same unit is shown. 

Fig. 3. Here is vibrator modification. 

Some handsets are available with- 
out these "push -to- talk" switches. The 
specified hanger switch has an extra 
set of contacts which can be used to 
perform this function. For conven- 
ience, the components were mounted 
on what is normally the back side of 
the chassis box. The front side is then 
used for a wall bracket. The handset 
hooks can be made in several ways. The 
hook shown in the photos was made 
from r/4 -inch sheet plastic. Sheet metal 
or coathanger wire could also be used. 

The circuit of Fig. 2 was the basis for 
a compact, portable telephone. These 
units have proved valuable for ham or 
TV antenna adjustments and other 
jobs requiring short -range, two -way 
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By SOL LIBES 
Westinghouse Electric Corp. 

WHEN any new area opens up in 
electronics, it brings with it re- 
quirements for suitable types of as- 

sociated instrumentation. Thus when 
color TV came upon the scene, it cre- 
ated the need for new types of test 
equipment. Among the new "tools" 
that came into being were the various 
types of generators that could produce 
a color -signal output, including the 
kind that produces rainbow patterns. 

While other color -signal generators 
produce output signals that are more 
broadly useful, the rainbow generator 
has satisfied the need, at moderate 
cost, for a source that provides a basic 
check for operation of the chroma sec- 
tion of the color set when no trans- 
mitted color signal is available. More 
recent versions of rainbow -type gen- 
erators have had their versatility in- 
creased by the addition of a luminance 
signal for checking the operation of 
the monochrome circuits of the color 
set as well. If this function is not 
present in a rainbow generator, it can 
be added with very little trouble in- 
deed, as will be noted later. However, 
another change can enhance the value 
of the instrument a great deal. 

3.579545 MC. CRYSTAL 

IMPROVING THE 

Rainbow 
Generator 

Fig. I. The author's altered unit, showing added switch. 

Two changes increase the jobs this type of unit can 
perform in both color and monochrome service. 

The addition of crystal control -a 
simple and inexpensive modification - 
can make the rainbow generator much 
more versatile in color work. After 
such an alteration the instrument be- 
comes a dependable aid for checking 
and aligning a goodly portion of the 
chroma circuits and others. For ex- 
ample, the burst transformer, the 
color -reference oscillator and buffer 
transformers, and also the 3.58 -mc. 
trap circuits located in the luminance 
channel may then he aligned reliably. 

An accurate source of a 3.58 -mc. sig- 
nal, such as this revision provides. is 
essential for alignment purposes. Many 
a technician has, in the past, attempted 
to align a color receiver with the out- 
put of a rainbow generator, only to 
find that the set would not then work 
properly when receiving transmitted 
color programs. The reason, of course, 
is incorrect frequency output from the 
instrument. 

As described here, the procedure for 
adding the crystal was worked out for 
the Win- Tronix Rainbow Generator, 
Model 150. The principle is so simple 
that a similar revision can be made to 
any generator producing this type of 

signal from the information given. 
Only three circuit components are 
added, plus a socket or holder for the 
crystal. A s.p.s.t. slide switch, a 15 -µµf. 
capacitor, and the crystal itself make 
up the added circuit, which is shown 
inside the dashed box in Fig. 3. 

A very accurate crystal (3.579545 
mc.) is required. In this case, a unit 
made by MirlliUld was chosen. Since 
it is enclosed in a miniature tube en- 
velope. a 7 -pin miniature tube socket 
was used for mounting. The advan- 
tage of this combination lay in the fact 
that it permitted simple mounting. 
I See Fig. 2. t A holt through the center 
of the tube socket and an insulated 
washer were used. Thus only a single 
hole, to accommodate the bolt, had to 
be drilled in the steel chassis. A con- 
ventional cartridge type of crystal in 
a matching holder could also be used. 

The slide switch was mounted on the 
front panel next to the "on -off" switch. 
It was located in such a way (Fig. 1) 
that only one nut and bolt were needed 
to mount the switch on one side only. 
On the other side, the switch can be 
held by one of the bolts securing the 

(Continued on page 100) 

4 Fig. 2. Mounting of the crystal on an available spot on the chassis. 

CRYSTAL SOCKET Fig. 3. Broken lines enclose added crystal -control circuit. 
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CHROMA COIL 
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WASHER 

CRYSTAL CONTROL SWITCH 
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RC COUPLING NETWORKS 
By GILMORE BOWERS 

This nomogram provides an easy method of calculating 
phase shift and attenuation in RC coupling networks. 

DRAW a line between the value of C on the 
capacity scale and the operating frequency 

on the frequency scale. Draw another line from 
the point where the first line intersects the "cross 

axis" to the value of R on the resistance scale. 
Extend this line to the attenuation and phase 
shift scale and then read the values of attenuation 
and phase shift. 
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Output Power From Class B Push -Pull Stage 
(Vacuum Tube or Transistor) 

By D.D. BRIGLIA, D.D. McKIBBIN, and C.S. SEARING 
Lockheed Aircraft Corp., Missile Systems Div. 

This graph allows one to make rapid determinations of the available power from the output of class B vacuum -tube or transistor 
push -pull stages. The graph has been constructed for a circuit operating under the following conditions: The output is a sine 

wave; the collector or plate swings twice the supply voltage; and the available power is given by (0 V)2 /Z = P, where P = 
po of the primary circuit. 
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By SOL HELLER 

SPURIOUS oscillation is one of the 
more troublesome of a TV service 
technician's problems. Difficulty is 

frequently encountered in recognizing 
its existence and locating the stage and 
component at fault, as well as in elim- 
inating the source of trouble. A tired 
bench man summing up the difference 
between oscillation and spurious oscil- 
lation, once said that the first condi- 
tion made currents go round and 
round, while the second made his head 
do likewise. 

Spurious oscillation may be more 
precisely defined as a state of unde- 
sired oscillation. It may affect an am- 
plifier or oscillator stage. In the case 
of an oscillator, the spurious phenom- 
enon occurs at a frequency other than 
the desired one. 

Undesired oscillations may be 
grouped into six chief categories, de- 
pending on how they make a living: 1. 
Barkhausen oscillation. 2. Parasitic os- 
cillation. 3. Oscillation due to feed - 
hack between two stages through a 
common impedance in the power sup- 
ply. 4. Oscillation due to feedback be- 
tween two stages through a common 
impedance in some other circuit such 
as an a.g.c. line. 5. Oscillation due to 
coupling of two stages through the fila- 
ment circuit. 6. Oscillation due to feed- 
back between the tuned plate and 
tuned grid of an amplifier. 

Bark /waxen oscillations tend to be 
generated in the horizontal output 
tube when the plate voltage drops 
sharply from a positive to a negative 
peak with the onset of the horizontal 
retrace. The screen grid remains sub- 
stantially positive at this time, attract- 
ing electrons that originally intended 
to go to the plate. The electrons turn 
back from the plate toward the screen. 
With the end of the retrace a short 
time later, the plate goes positive and 
electrons travel from the screen back 
again to the plate. The hack- and -forth 
movement constitutes an oscillation. 
The oscillatory signal is radiated, and 
tends to get into the front end. where 
it heterodynes with the r.f. signal gen- 
erated by the local oscillator. Spuri- 
ous beat frequencies are formed as a result of the beating the Barkhausen 
signal and its harmonics get. Some of 
thy heat frequencies fall into the band - 
September, 1959 

Problems with 

Spurious 
Oscillation 

The many- headed monster is hard to recognize. Use 
this analysis of causes, symptoms, and remedies. 

pass of the video i.f. section. and thus 
get through the receiver in the same 
way as the desired intermediate fre- 
quencies. The detected Barkhausen 
signals form pulses that are repro- 
duced as vertical grey or black lines 
at the left -hand side of the picture 
screen. 

The vertical lines produced by 
Barkhausen oscillation may be dif- 
ferentiated from somewhat similar 
lines resulting from other condi- 
tions by the following characteristics: 

1.602 

To PRASE COMPARER 
CIRCUIT 

6W4 TO ersetz. YORE 
DAMPER 

626 

SECTION OF 
1603 

(FLYBACK TRANSI 

C627 

TO GRID CIRCUIT OF .TC622 
Nat. OUTPUT TUBE 

Fig. 1. Plate network in this Philco 
damper keeps oscillation out of yoke. 

A6 

5646 

cc T 
t.: 

^+1 -W0---+ 
_. 

Fig. 2. Hidden stage reactances include 
plate (L,) and grid (L.) circuit induct- 
ance: plate (CJ, grid (C.). and cathode 
(CO circuit capacitance: and tube inter - 
electrode capacitance, such as CÏ,,, C,.. 

Fig. 3. Parasitics on part of sine wave. 

The line ., yf Inch may be one or more 
in number. are dark, never white. They 
have sharply defined edges. They tend 
to vary in width and intensity when 
channels are switched. Barkhausen 
lines are commonly more noticeable on 
the higher- frequency channels and 
when the brightness setting is low. 
Severe cases can cause horizontal 
synchronization to he upset since the 
Barkhausen pulses, when their ampli- 
tude is high enough, may be treated as 
sync pulses by the sync stages. 

The first logical step in dealing with 
a case of Barkhausen is to reduce the 
horizontal -drive setting slightly. Ex- 
cessive drive promotes visible Bark- 
hausen trouble. If this doesn't do the 
trick, the familiar second step is re- 
placement of the horizontal amplifier 
tube. The original tube will often func- 
tion normally in some other receiver. 
Mounting an ion -trap magnet on the 
original tube may provide a cure and 
make a replacement unnecessary. The 
magnet's position is shifted until visi- 
ble signs of Barkhausen are eliminated. 

When the Barkhausen oscillation is 
not cleared up by the remedies just 
described. tests should he made to de- 
termine whether the transmission line, 
the strip of twin -lead commonly used 
to couple this lead -in to the tuner in- 
put, or the built -in or other indoor an- 
tenna (if one such is being used) is 
responsible for the trouble. 

A built -in or other indoor antenna is 
often responsible for excessive pickup 
of Barkhausen signal because it is posi- 
tioned close to components that may 
radiate Barkhausen signals -the hori- 
zontal- output tube and its associated 
leads, or the yoke and its leads. If the 
antenna is an indoor type. but not a 
built -in one, moving it farther from 
the set and noting the effects will serve 
as a test. If the antenna is a built -in 
type, substitution of an indoor unit 
that has been properly separated from 
the receiver will serve as a check. If 
these procedures don't completely 
eliminate the trouble, try using a piece 
of shielded lead -in from the receiver 
input terminals to the input of the 
front end. 

Other remedies that have been suc- 
cessfully used to clear up stubborn 
cases of Barkhausen include: Substittl- 
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Fig. 4. Parasitic' in the filament line 
may produce this effect on some TV sets. 

tion of a coaxial or shielded line in 
place of a twin -lead line; placement of 
shields over unshielded front -end 
tubes; and enclosure of the front end in 
a shield box, if such a shield is not 
present. In some cases, the positioning 
of a filament choke in the tuner has 
been responsible for Barkhausen symp- 
toms. Turn filament chokes to a posi- 
tion at right angles with their original 
ones and note results, to test for this 
possibility. Heater wiring in the tuner 
may also be picking up Barkhausen 
signals. Try changing the position of 
the heater wiring, and note results. 
Use of additional capacitance in the 
a.g.c. line has proved helpful in cases 
where Barkhausen is entering by way 
of this circuit. 

When two chassis are used in a TV 
receiver, placing a metal plate (prefer- 
ably copper) so that it sits under both 
chassis, and thus bonds them. has 
proven helpful in certain instances. In 
some sets, a network intended to filter 
out Barkhausen signal is present be- 
tween the plate of the damper tube and 
the flyback transformer. For example. 
Ca,,, LM , and R., in Fig. 1 serve this 
purpose. A check of the components in 
this network will reveal whether a de- 
fect in one of them may be responsible 
for the Barkhausen symptoms. 

Parasitic oscillation: The leads con- 
nected to the electrodes of a vacuum 
tube have a certain amount of induc- 
tance. Capacitance is also present be- 
tween leads. The stray inductances 
and capacitances form tuned plate and 
grid circuits (See Fig. 2 at some high 
frequency -high with respect to the 
frequency of the normal signal passing 
through the tube. When conditions are 
"favorable," feedback from the tuned 
plate circuit to the tuned grid, through 
the interelectrode plate -to -grid capaci- 
tance, causes oscillation to take place. 
The oscillation is called parasitic. Para- 
sitic oscillation is encountered most 
frequently in audio power amplifiers, 
horizontal -output tubes, and r. f. oscil- 
lators. 

Parasitic oscillation in an audio 
power amplifier may be the cause of a 
continuous "frying" noise; or it may be 
responsible for an annoying buzz that 
is heard only on loud portions of a 
musical program, or it may manifest 
itself in reduced and distorted sound 
output. A rattle in the loudspeaker 
may also be due to parasitic oscillation. 
A common symptom is a high -pitched 
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whistle that is not affected by a change 
in volume -control setting. 

Less common is a high- frequency os- 
cillation well above the audible range, 
hut whose amplitude is large enough 
to cause grid blocking, cutting off the 
tube and causing the sound to dis- 
appear momentarily. When enough 
of the charge on the grid has leaked 
off to permit business as usual, the 
audio signals are heard once more. 

Another possible symptom is a high - 
pitched howl resembling a micro - 
phonic- induced noise. Tapping the 
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Fig. 5. Try audio-output 
suppressor capacitor 
(C,) across 'dormer (Al. 
Insertion from plate to 
"B -" (B). ground (C). 
cathode (D), or screen 
(E) will also work. 

chassis or receiver components does 
not affect the oscillation- caused howl, 
permitting a differentiation to be made 
between these two kinds of noise. 

When any of the symptoms just de- 
scribed are encountered. parasitic oscil- 
lation should be checked for, providing 
likelier sources of trouble are not evi- 
dent. An oscilloscope and audio -signal 
generator offer the best means of hunt- 
ing for parasitic oscillation in the 
power amplifier (or any other audio - 
amplifier stage). The audio generator 
is applied to the input of the stage; the 
scope is connected to the output. The 
generator is tuned to different Ire - 
quencies in the audio bandpass. The 
output of the signal generator is simul- 
taneously varied from zero to overload. 
The overload point will be indicated by 
a flattening of the peaks of the wave- 
forms seen on the scope. If parasitic 
oscillation is present. the waveforms 
will show a thickening of the trace 
over the entire cycle, or a portion of it; 
or else a signal of higher frequency 
will be seen superimposed over the nor- 
mal signal, as is indicated in Fig. 3. 
Actually, the thickening of the trace 
is also caused by another signal, but 
it is so much higher in frequency than 

the desired signal that it is blurred. 
Conditions favorable to parasitic os- 

cillation in the power- amplifier stage 
include: presence of an output trans- 
former with substantial leakage in- 
ductance; long leads, particularly in 
the grid and plate circuits; grid - 
current flow; and a loss of capacitance 
or an open circuit in a plate bypass 
capacitor. The capacitor has an anti - 
parasitic function. 

Remedies for parasitic oscillation in 
the audio power amplifier include: Re- 
location of the plate bypass capacitor 
(C.) in one of the ways indicated in 
Fig. 5 (use whichever one works); 
shortening the leads connecting to the 
electrodes of the power amplifier, par- 
ticularly the plate and grid leads; im- 
proved lead dress (which means right - 
angling of leads) including adequate 
separation of plate and grid leads; and 
good ground connections. Insertion of 
an anti -parasitic resistor --100 to 500 
ohms in value -in series with the con- 
trol grid is often helpful. One side of 
the resistor should be connected direct- 
ly to the socket contact going to the 
grid. The resistor lowers the "Q" of 
the parasitic tuned circuit. A resistor 
of the same value may be connected in 
a similar fashion to the plate and /or 
screen electrode, if necessary. Replace- 
ment of the output transformer with 
one that has a lower value of leakage 
inductance, i.e., a better -grade trans- 
former, generally speaking, is a last - 
resort remedy. 

Parasitic oscillation in the horizon- 
tal- output tube may be the cause of 
one of the following symptoms: Loss 
of width, due to the excessive grid - 
leak bias produced by the oscillation; 
"segmentation" of the picture, i.e., 
breaking up of a portion of the picture 
into small, regularly spaced segments 
that are displaced some distance away 
from the main body of the picture; 
double image in the horizontal direc- 
tion; jagged, pie -crust effect in the 
picture; vertical white lines or streaks 
on the right -hand side of the picture; 
and picture twist. 

The presence of oscillation in the 
horizontal- output tube can be detected 
with an oscilloscope or v.t.v.m. The 
scope will show a signal at the grid, 
even when the output of the horizontal 
oscillator has been prevented from 
reaching the horizontal amplifier- -say, 
by removing or otherwise disabling the 
horizontal -oscillator tube. When the 
oscillation is checked for at the hori- 
zontal- amplifier grid with a normal 
drive signal coming in, the symptom 
may show up as a thickening or "fuzz" 
on the sweep -signal waveform. The 
v.t.v.m. will reveal a substantial grid - 
leak voltage between grid of the hori- 
zontal amplifier and ground. with nor- 
mal drive removed from the tube to 
avoid confusion. (It is assumed no fixed 
bias is present in the grid circuit.) It 
should be kept in mind. incidentally, 
that connecting a scope or v.t.v.m. lead 
to an electrode at which an oscillatory 
signal is present will affect the fre- 
quency and amplitude of the oscillation 
and may, in some cases, remove it al- 
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together. Watch for this possibility. 
Another test for parasitic oscillation 

In the horizontal- output tube is to re- 
move the preceding oscillator tube and 
note whether some horizontal deflec- 
tion and /or high voltage continue to 
exist. If either or both are present, 
parasitic oscillation is indicated. 

Remedies for parasitic oscillation in 
the horizontal -output tube circuit in- 
clude: Changing the horizontal- output 
tube itself; insertion of an anti -para- 
sitic 50- or 100 -ohm, % watt carbon or 
composition resistor in series with the 
control grid, screen grid, and /or plate 
electrode (making sure one end of the 
resistor is attached directly to the 
socket contact to which the electrode 
connects); and decoupling of the heat- 
er circuit through the addition of an 
r.f. bypass capacitor (say, 100 or 200 
µµf.) from the high side of the hori- 
zontal-output tube heater to ground. 

On some Sears -Roebuck and other 
chasssis, a parasitic- suppressor coil, 
grounded at one end and floating at 
the other, is wrappc around the plate 
lead of the horizontal -output tube. If 
the coil's position shifts, a parasitic 
oscillation that produces a pie -crust 
effect in the picture is likely to result. 

Parasitic oscillation in vertical cir- 
cuits is sometimes encountered. When 
the resistor across the primary of a 
blocking -oscillator transformer open - 
circuits, parasitic oscillation will re- 
sult in some cases. The oscillation may 
produce a white horizontal bar at the 
top of the raster, more readily notice- 
able when the brightness is turned up. 
It can also cause critical vertical sync. 

Intermittent vertical collapse of the 
raster also may be due to parasitic 
oscillation in the vertical -oscillator 
stage. Changing the tube, or insertion 
of an anti -parasitic resistor of 50 or 
100 ohms in series with the control 
grid, plate, and /or screen electrode, 
will generally eliminate the trouble. 

Parasitic oscillation in r.f. oscillator 
circuits generally manifests itself by 
sudden changes in the frequency of 
the oscillator during tuning over a 
broad range of frequencies, or "dead" 
spots in the oscillator tuning range. 
Such oscillation is made more likely 
by any defect or condition that causes 
the oscillator's output to become ex- 
cessive. If an anti -parasitic resistor has 
lost value or been removed, parasitic 
oscillation may occur. In some oscilla- 
tors, a considerable reduction in the 
resistance of the plate dropping resis- 
tor may promote parasitic oscillation. 
The presence of parasitic oscillation 
may be determined with a wavemeter 
(or similar "absorption- type" instru- 
ment, like some grid dippers) having 
a suitable frequency range and a 
v.t.v.m. If the wavemeter produces a 
dip in the v.t.v.m. grid voltage reading 
of the oscillator at some frequency 
other than the one at which the oscil- 
lator is supposed to be working, para- 
sitic oscillation is present. 

Oscillation due to feedback between 
two stages through a common imped- 
ance in the power supply, or in the a.g: 
c. line, is possible when a filter or de- 

coupling capacitor loses value. The 
tests for and cure of such conditions 
need no elaboration. 

Oscillation due to coupling of two 
stages via the filament circuit is com- 
monly prevented (and in rare cases, 
caused!) by filament chokes and fila- 
ment bypass capacitors. Tests of these 
components are in order only when no 
other reason for parasitic oscillation 
can be found. Symptoms produced by 
oscillation that occurs via the filament 
supply include: horizontal sync insta- 
bility and also white horizontal streaks 
at the left -hand side of the picture on 
high channel settings, as in Fig. 4. 
Many other symptoms are no doubt 
possible, but these two are the most 
common. 

In some Westinghouse receivers - 
H640T17, for instance -an 800 -µµf. ca- 
pacitor is connected between the heat- 
er of the first video i.f. amplifier and 
ground. If video i.f. oscillation occurs 
in such a circuit, the capacitor should 
be disconnected to determine whether 
it is serving as a means of promoting 
the oscillation. 

Oscillation due to tuned -plate to 
tuned -grid feedback: Oscillation can 
occur in an amplifier stage when plate 
and grid circuits are tuned to the same 
frequency: the necessary feedback 
takes place via the plate -to -grid inter - 
electrode capacitance. The trouble is 
likely to appear in a video i.f. stage 
when an alignment is being performed. 
Stagger -tuned video i.f. stages are es- 
pecially susceptible to this condition if 
alignment is off. A substantial d.c. volt- 
age output at the video detector, with 
no signal input to the receiver, indi- 
cates that oscillation in the video i.f. 
section is indeed present. Receiver 
manufacturers' alignment notes gen- 
erally list procedures that may be used 
to eliminate such oscillation. Slightly 
tuning the adjustments of successive 
i.f. coils in opposite directions until the 
oscillation has stopped, then going on 
with the alignment, is one procedure 
that is used. 

Causes of oscillation in the video ii. 
section, other than misalignment, in- 
clude: defective capacitor in the a.g.c. 
line; defect in a trap component; 

missing tube shield; improper lead 
dress or lead length; improper ground 
(too far from tube -socket ground con- 
nections); and video i.f. tube (usually 
one that has just been installed as a 
replacement) has too high a transcon- 
ductance. 

Oscillation in sound i.f. stages tends 
to occur for the same basic reason as 
video it oscillation. Symptoms that 
may be produced by oscillation in 
sound i.f. stages include: whistle; 
"hash" in sound; and separation of 
sound and picture, particularly on high 
channels. The presence of oscillation 
in a sound i.f. stage is established by 
the measurement of a substantial d.c. 
voltage between ground and the half - 
load point of a discriminator, or the 
full -load point of a ratio detector, with 
no signal applied at the input of the 
sound i.f. section. 

Possible causes of sound i.f. oscilla- 
tion are: misalignment; improper lead 
dress; leads too long; ground connec- 
tio, of some component at wrong 
point; open condition or large increase 
in the value of the resistor in parallel 
with a sound i.f. tuned circuit. Sug- 
gested remedies are: re- alignment, if 
needed: lead -dress changes. if neces- 
sary; shortening of leads, particularly 
grid and plate leads; relocation of by- 
pass capacitors, use of bus -bar wire be- 
tween socket contacts that should con- 
nect to chassis and the chassis itself; 
addition of a tube shield. if none is 
present; and replacement of defective 
tube or other component. Addition of 
a ceramic cathode -bypass capacitor, 
between .001 and .005 pf. in value, 
works like magic in some cases. The 
capacitor is connected across the one 
already present in the circuit. 

Oscillation due to excessive feedback 
of signal via a normal feedback path 
is possible. In the circuit shown in 
Fig. 6, a partial breakdown in CÁ90 may, 
due to the peculiar construction of the 
capacitor type used in such circuits, 
cause its capacitance to rise from, say, 
6 µµf. to more than 200 pµf. The exces- 
sive feedback through the capacitor to 
the horizontal- output tube will cause 
the tube to oscillate under such 
conditions. - 

Fie. 6. Section of horizontal -sweep and h.v. circuit in some G -E TV sets. 
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By JOHN T. FRYE 

MAC'S 
service shop 

A Little Soul- Searching 

THE complete personnel of Mac's 
Service Shop was assembled in 
solemn conclave around the desk 

of Miss Perkins, the "office force." That 
meant Matilda occupied her usual 
chair in front of the desk and Mac and 
Barney were perched on opposite cor- 
ners. 

"The thing I want us to think about," 
Mac announced, "is whether or not we 
should raise our service charges. Since 
this decision affects your bread and 
butter as well as my own, I think it's 
only fair you two should have a hand 
in making the decision. Now here's 
the way I see it : 

"On the pro side, we have the fact 
that other prices are gradually creep- 
ing up. Rent, utility bills, insurance 
rates, laundry, service instruments, 
tools -in short, all the factors that de- 
termine our cost of doing business are 
steadily rising and narrowing the gap 
between these costs and our gross in- 
come. That dwindling gap represents 
our net income from which all three 
of us draw our salaries and from which 
I hope to get a reasonable return on 
the money I have invested. Worse yet, 
creeping inflation is constantly chip- 
ping away at the purchasing power of 
that net income. I don't need to tell you 
that your paycheck dollar doesn't buy 
as much now as it did five years ago. 
I just had a rude illustration of that. 

"Five years ago we had two rooms 
papered at our house for a total cost 
of thirty -five dollars. The same two 
rooms were papered again this year 
and the bill was eighty -two dollars. 

"But now let's look at the arguments 
against raising our charges. First, I've 
maintained all along that fighting in- 
flation is an individual as well as a col- 
lective scrap. Keeping prices down 
starts with holding the line on charges 
for individual work. Ignore this simple 
but hard -to- swallow fact, and income 
and prices keep leap -frogging over each 
other until the devaluated dollar ren- 
ders both meaningless. But until such 
time as a reasonable percentage of the 
people are willing to accept this, re- 
fusing to adjust charges to the rising 
cost of living works a hardship on the 

60 

businessman and those who work for 
him without accomplishing much else. 

"Also to be considered is the possi- 
bility that increasing the charges will 
not increase gross income. Instead, it 
may actually lower it through loss of 
business. There are some service tech- 
nicians in town who, because of the 
lower overhead of their part -time op- 
eration, their poor business sense, or 
just maybe their better business sense, 
charge less than we do. Quite a few 
other shops charge more. As our 
charges go up, we are bound to lose 
some business to competitors who have 
lower charges." 

Barney hesitated a minute and then 
blurted. "I haven't meant to tell you 
just yet, for I wanted to surprise you; 
but I've been attending math classes 
at night school for a couple of weeks 
now. I decided my electronic -savvy 
ceiling was going to be pretty low un- 
less I took more math than I have and 
understand the math I have already 
taken better. We've just started study- 
ing calculus and we're working with 
problems dealing with maximum and 
minimum. Last night we had a prob- 
lem I think bears directly on what 
we're talking about: 

"A man has 120 apartments, all of 
which he can keep rented if he charges 
$80 each. For every $2 he jacks the 
rent, one apartment becomes empty. 
Each rented apartment requires an 
average of $12 worth of repairs per 
month. How much rent should he 
charge to realize the most profit? 

"Before starting to work on the 
problem, I felt confident the man would 
secure the most income when a very 
high percentage of the apartments were 
rented; but when you express his in- 
come as a function of the number of 
apartments standing empty and differ- 
entiate the function to locate the maxi- 
mum value, you discover his income 
is greatest when the apartment rental 
is $166, 77 apartments are rented, and 
43 are vacant. 

"Now if we just knew how much 
business we'd lose for, say, every IOC 

we boost our hourly rate, we could set 
up an expression and solve it the same 

way to discover the hourly charge that 
would bring us the greatest income; 
and I'd not be at all surprised if it 
worked out much the same way. We 
have just so many working hours a 
year. By making our charges low 
enough, we could be working hard 
every one of those hours. But this 
problem has shown me that the charge 
that brings the most business is not 
necessarily the one that produces the 
most income. In the case of the joker 
who owned the apartments, he was 
ahead more than $4000 by allowing 43 
of his apartments to stand idle. And 
don't forget that means 43 fewer ten- 
ants to argue and wrestle with!" 

Matilda gave him a suspicious look 
as she said, "Are you sure it's increased 
income and not less work you're think- 
ing about ?" 

"I must admit the same nasty 
thought crossed my mind," Mac said 
with a chuckle; "but let's give the boy 
the benefit of the doubt. What he says 
makes sense. It's mighty easy to con- 
fuse 'being busy' with 'making money' 
in the service game, especially if you 
fail to keep, study, or understand good 
business records. Actually, I doubt 
we'll lose much business because of a 
moderate increase in prices. Our aim 
has always been to be the 'best' shop in 
town, not the 'cheapest.' I like to think 
most of our customers call us because 
they have confidence in our ability and 
our honesty. They know income must 
keep step with the cost of living be- 
cause they have the same problem 
themselves. So how about it? Shall 
we boost our charges ?" 

"Aye!" Barney and Matilda chorused 
enthusiastically. 

"Good! Matilda, you get together 
the figures on our business during the 
year immediately following our last 
setting of charges and for the last 
twelve months. Here is a chart show- 
ing the decline in the purchasing power 
of the dollar for the past ten years. 
Then we'll get together and figure out 
how much of an increase will yield the 
same income in purchasing power that 
we enjoyed before. Since we have al- 
ways had just about all the business 
we could handle. we'll figure things 
will continue that way in setting the 
charges. This doesn't disappoint you, 
does it, Flamehead ?" 

"Nope, for if I read you right you're 
figuring on a little something extra in 
our paychecks. Say, not to change the 
subject, but I just had a nasty shock 
this morning. I stopped in at the drug- 
store for a Coke; and there, big as life 
and twice as ugly, was a do -it- yourself 
tube- checker. I really gave the drug- 
gist a hard time. I told him we were 
trying to figure whether we should put 
in comic books or liquor and asked 
him to tell me confidentially which 
brought in the most profit. He got the 
point all right. I sure think he's got a 
lot of nerve trying to muscle into our 
racket." 

"Call it 'nerve' or 'a shrewd head 
for business'," Mac drawled. "We left 
him an opening and he stepped into it. 

(Continued on page 90) 
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Service Plans and the Independent Dealer 
By WILLIAM LEONARD / 

ONE THING every businessman 
knows for sure is that the quicken- 
ing tempo of living has accelerated 

the rate of change in the character of 
all commercial operations. And, as the 
credit craze moves on to engulf all 
categories of business, a decided 
change may be brought about in the 
economics of all consumer service 
activities. 

The total annual national service 
and maintenance bill is such a large, 
lush -looking melon, it has watered the 
mouths of financial interests that must 
keep money working at a profit. The 
U. S. Department of Commerce figures 
show that the public is spending seven- 
teen billion dollars annually on home 
additions, maintenance, repairs, and 
services. That is big business. It is 
about double the total annual income 
of all concerns engaged in manufactur- 
ing and assembling electronic compo- 
nents and products, including the mili- 
tary market. 

Modern living is built around a maze 
of complex electrical and mechanical 
devices. When emergency service is 
needed, the home owner usually finds 
himself in a dilemma over whom to 
call to make the needed repairs. This 
situation has set the stage for a num- 
ber of developments which, if they are 
successful, could completely change 
the character of all consumer service 
businesses. 

The TV receiver, around which our 
present national network of independ- 
ent electronic service businesses was 
built, has lost the romantic appeal that 
once gave it special identity and con- 
sideration. It is now universally ac- 
cepted as one of the numerous appli- 
ances that are standard equipment in 
every modern home. The average TV 
set owner, who once felt it important 
enough to keep the name of his favor- 
ite TV service shop listed with other 

Multi- product service clubs and similar systems 
may be an important factor in the dealer's future. 

EDITOR'S NOTE: Whether plans of the tripe 
described here will. in the long run, wo.k 
to the benefit or disadvantage of inde- 
pendent service cannot be anslrercd noir. 
Muck may depend on the nature of the 
plan. In any case, every dealer and tech- 
nician should be alerted to the possibili- 
ties, for these systems. one way or an- 
other, loom large in his future. There in 
one interesting potential on the "pro" 
side not mentioned in the article: .since 
owner resistance to TT service tren is 
often based on ;Whiny more than the 
lack of available Julian when an unex- 
pected repair bill coules up, " rolring- 
cha'ar" plans may help pare the way to 
sensible service fees. 

numbers to be called in an emergency, 
now buys "catch -as- catch -can" service 
whenever he needs it. The result has 
been a high mortality rate in the 
"regular customer" lists of established 
service shops. 

The rapid development of home - 
service clubs during the past year may 
be a straw in the wind indicating the 
trend most service businesses will fol- 
low. In Chicago, the "Mr. Service" 
Club set up by Eddie Richmond, a real - 
estate and insurance man, now num- 
bers more than 5000 members who pay 
a $7.00- per -year membership fee. The 
"Mr. Service" Club acts as the liaison 
agent between the customer and the 
service technician or contractor. In 
discussing the need for a single point 
of contact for any type of service re- 
quired in the home, Mr. Richmond 
said: 

"You need the services of about 70 
different types of contractors for the 
various things that go into a home. 
The yellow pages of the telephone 
book aren't much help when it comes 
to finding the right one. First, you have 
to locate the right category of service 
business. Then you have to find one 
in your neighborhood. Finally, you 
have to find one that will do the job 
right and at a fair price. With us," he 
said, "you have only to call one num- 
ber -ours. We do the rest." 

The Chicago "Mr. Service" Club Is 
said to have 880 contractors and serv- 
ice businessmen participating in its 
plan. There is no charge to the con- 
tractor but each one is checked 
closely to make sure his work and 
prices are acceptable. The club offers 
24- hour -a -day service to give subscrib- 
ers immediate help in certain emergen- 
cies, such as a heating -system break- 
down. 

A new idea in the home -service -club 
plan was recently inaugurated by the 
Morris Plan Bank of Indianapols, 
Indiana. The firm announced that its 
home services program, similar to 
those already in operat:on in other 
major cities, will provide fast, reliable. 
and guaranteed service to home own- 
ers and tenants on any of more th "r. 
100 different repair and maintenance 
services. Overhead costs of the system 
will be shouldered by Morris Plan's 
existing charge- account department, 
which will eliminate the need for 
charging users' fees, according to 
Robert D. Hammer, vice -president of 
the finance firm. Here is how the plan 
will work: 

Several hundred reliable, established, 
service contractors in all fields and in 
all areas of the city will be affiliated 
to participate in the plan. A resident 
with repair troubles can call Morris 
Plan's "Home Service." It, in turn, 
alerts the appropriate service contrac- 
tor nearest to the caller's home and the 
latter handles the service call. Home 
owners can pay cash directly to the re- 
pairman or ask for a bill, which will be 
mailed to them by the Morris Plan. 

Contractors will pay a 6% fee to 
Morris Plan and will be re- imbursed 
weekly for all repairs charged by their 
customers. The system will relieve 
them of billing home service customcr- 
and all credit losses, according to the 

(Continued on page 84) 
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Space Capsule 
Antenna Mockup 

A full -scale antenna test mockup of a 
Project Mercury manned space capsule 
is being examined here by Collins 
Radio Co. officials. Collins is providing 
the communications system for the 
capsule. All design work on the an- 
tennas is completed and the company 
is now in the process of testing and 
evaluating the designs. 

Electronics 

Car Radio in 
Rear -view Mirror 

An Italian manufacturer (Fabrica Ap- 
parecchi Radio E Televisione) has 
combined a 5- transistor, 2 -diode super - 
het with a rear -view mirror for auto- 
mobile use. The receiver, which tunes 
the standard broadcast band, draws 
.5 amp. from the 12 -v. battery supply 
and has an output of 2.5 watts. 

On- the -Spot TV 
Instruction 

A maintenance specialist works on a 
jet fighter plane under the watchful 
"eye" of a television camera at the 
Lowry Air Force Base, Denver. The 
TV picture is relayed over an RCA 
closed- circuit system to classrooms at 
the Training Center. 
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Experimental 1000 -mc. 
Transistor 

Fabrication ,uid measurements on 
some experimental drift transistors 
that operate at frequencies above 1000 
mc. have been reported recently by 
IBM. The units are diffused -base types 
with minimized bulk resistances and 
junction capacitances. An oscillator 
has even been described in which the 
transistors operated up to 1550 mc. 
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Transportable SSB Station 
A new Army Signal Corps SSB com- 
munication station, built by Collins 
Radio, is shown here. Each station 
weighs less than 2000 pounds and 
measures 5 x 5 x 6 feet. Commercial or 
motor generator power may be used 
for the station, which requires only 
one non -technical operator. The unit 
may be transported by helicopter or 
% -ton truck, and can be completely set 
up within a half hour. 
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Infrared Satellite Detector 
4 Scanning mirror and cell arrangement is shown here in 

uncovered CODES (Commutating Detection System) in- 
frared receiver developed for Air Force Cambridge Re- 
search Center program for studying possibilities of detect- 
ing satellites by infrared techniques. Developed by Avion 
division of ACF Industries, the unit is a multi -channel 
wide -field receiver that demonstrates the feasibility of 
low -level storage and sampling for achieving high sensi- 
tivity and fast coverage with single -channel electronics. 

Hi -Fi Exhibit in Moscow 
Designer's concept of hi -fi stereo exhibit at American 
National Exposition in Moscow. Arranged by the Insti- 
tute of High Fidelity Manufacturers, the exhibit is part of 
the $3.6- million presentation "to show the true image of 
America to the people of the Soviet Union." The exhibit 
features the latest stereo hi -fi components including record 
players, tuners and amplifiers, loudspeakers and tape decks. 
This "cube" will serve as the nerve center of all hi -fi 
music in the Moscow exposition. 
V 

High- Temperature 
Printed Circuit 

Molymanganese printed circuit devel- 
oped by Advanced Vacuum Products 
can withstand temperatures up to 
1300° F. and high current overloads. 
Circuit cannot be torn or shaken from 
its alumina board, and is unaffected by 
water, arcing, and corrosive chemicals. 
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By LEE SCOTT / What they are, how they're made, where they differ 
from new ones, and how to check up on a "retread." 

EDITORS NI,TF:: The 4 nianncc of nano '- 
brand CR7' manufacturers into the re- 
built market has yiren arre pirtinrnce 
to (onto old 1111rst¡MIS. tiff owners and 
nunI It service deals( hare always wanted 
more information alto lit rrintilt tubes. 
Today they are asking for the facts Inure 
insistently than rrrr. The author, fa- 
miliar with the manufacture of both Wi- 
nne and rebuilt tubes. is in a position to 
satisfy there. 

IN 1958, of somewhat more than six - 
million picture tubes sold in the re- 
placement market, about 65 per -cent 

are estimated to have been so- called 
rebuilt or reprocessed units. For 1957, 
this figure was about 55 per -cent. For 
1956, it was 50 per -cent. The impor- 
tance of rebuilts can scarcely be ig- 
nored. 

What is a rebuilt anyway? To an- 
swer, we must first know what an all - 
new tube is. A new CRT is one for 
which all the constituent parts used 
in its manufacture are new, including 
the electron gun mount (or gun), stem, 
phosphor, screen material, conductive 
graphite coating (Aquadag or "dag" ), 
and base. Most important of all, the 
glass envelope is new. In a rebuilt 
CRT, every one of these may be new - 
except the glass envelope. (There are 

some cases, not too frequent, in which 
the original phosphor screen is re -used. 
More on this later.) 

The transparent shell of the picture 
tube is a more complicated item than 
many people realize. The glass used 
at various points in it must meet spe- 
cial requirements. The glass at the 
screen, for example, must have cer- 
tain minimum optical properties to 
transmit a clear, undistorted picture. 
All of the glass, especially the portion 
along the flare, must be thick enough 
and strong enough to withstand a high 
vacuum. The vulnerable, protruding 
neck should be strong enough to with- 
stand some accidental strain and to 
support the weight of deflection com- 
ponents. Combining all these proper- 
ties and others in a single unit isn't 
easy or cheap. In fact the glass en- 
velope, which is the most important 
single item in a new tube, accounts 
for a good portion of its cost. Hence, 
the reason for the rebuilt. 

There are, however, other differ- 
ences between new and rebuilt tubes. 
Specifications for the all -new tubes 
are generally set by the TV receiver 

Fig. 1. A new neck is being inserted on a salvaged bulb. 

manufacturers who will buy them for 
use in their sets. Sometimes the CRT 
maker sets the specifications himself 
but, even so, he must adhere to certain 
limits if he hopes to sell to set makers. 
As for the rebuilt, it will be put on 
the replacement market exclusively, 
since receiver manufacturers do not 
use it. Thus the rebuilder has some 
flexibility in establishing in -plant spe- 
cifications. 

At this point, an important distinc- 
tion should be made. Often a CRT sold 
as all -new shows signs of having been 
renecked. This occurs when a tube 
made in a new -tube plant has failed to 
pass a production test, but the en- 
velope is perfectly good. The latter is 
then re -used, but the resultant CRT is 

considered to be all -new because the 
rejected tube was never sold and put 
into use. 

New tubes are made by well -known 
name -brand manufacturers referred to 
as "majors." Rebuilt units are gen- 
erally made in smaller plants under 
less well -known names -although some 
rebuilding operations are owned by 
majors. Among the large number of 

Fig. 2. These machines apply aluminum coating to screens. 
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rebuilders throughout the country, 
over 100 are located in the east (New 
York, New Jersey, and Pennsylvania, 
principally), with smaller percentages 
in the midwest (Ohio, Michigan. Illi- 
nois, and Kansas), in the southwest 
(Texas and Louisiana), and the west 
(California). There are a few others 
in other states. 

Rebuilding factories range from so- 
called "garage" operations with just 
a few workers including an owner who 
may also be manager, accountant, and 
extra hand, among other things, with 
an output of as little as 50 to 100 fin- 
ished tubes a week, to an ultra -modern 
plant, well equipped and well staffed, 
that can produce over 3000 units a 
week. 

In essence, the same manufacturing 
processes are involved in making new 
and rebuilt units, but the majors, with 
their greater output (which may be 
5000 a day), are more likely to use 
such mass -production, automated tech- 
niques as conveyors and the like than 
would be practical for a producer 
whose production is limited. To get 
an idea of what is involved, it will help 
to go through the stages of manufac- 
ture of a rebuilt briefly, as they would 
occur in a reliable concern of fair size. 

When a replacement picture tube is 
bought, the old one or "dud," which 
has definite cash value, is returned and 
eventually winds up in the hands of a 
rebuilder. For all practical purposes, 
the bulb of this dud is comparable to 
a new one. Some of these do have so- 
called cord marks that may exist on 
the face plate. These are ripples or 
irregularities that ordinarily cannot he 
seen when a picture is viewed on the 
screen. However they may show up 
when the inoperative CRT is viewed 
from a certain angle under certain 
light conditions. A reliable rebuilder 
may nevertheless sell as seconds, at a 
bargain price, rebuilts made from such 
bulbs. Corded ware is not ordinarily 
used in making new tubes. 

The neck of the dud is carefully cut 
open, the gun mount is removed and 
discarded, and the bulb is cleaned and 

buffed. The inside of the bulb is 
scrubbed and washed with chemically 
pure water. Removed in this process 
are the old screen (in most cases), the 
inner and outer "dad' coatings, the 
aluminum coating Of any), and all 
other foreign material. A new neck 
is then spliced onto the old bulb. Such 
necks are usually obtained with flared 
ends (see Fig. 1) to facilitate inser- 
tion of the gun mounts. Sometimes 
they are simply made from long 
lengths of suitable glass tubing. 

The tube then goes to a special tilt- 
ing table. where a solution of phos- 
phor and other chemicals is poured 
into it. After a settling period, the 
screen coating is sealed to the inner 
surface of the face and the remaining 
solution may be poured off. A drying 
period follows. 

In the next step, the tube is revolved 
in a machine while a special brush ap- 
plies a graphite conductive coating 
(the "dag ") to the inside of the anode 
button and part of the inner surface 
of the bulb and neck. Then this coat- 
ing must be dried. If the tube is to be 
aluminized, the screen is now lac- 
quered to promote the deposition of 
a uniform aluminum layer, there is 
another period of drying, and the next 
step is insertion in special aluminizing 
equipment, shown in Fig. 2. After these 
stages, a check is made for screen im- 
perfections. If the tube passes this 
inspection, it is baked in an oven to 
seal on the coatings that have already 
been applied. The baking also drives 
out gases given off by the coatings. 

The bulb is now ready to have a gun 
mount, including the stem, inserted 
(Fig. 31. These guns have been stored 
in an adequately cool, possibly air -con- 
ditioned area until ready for use. This 
prevents harmful moisture from ac- 
cumulating on them. However, just 
prior to actual use, the guns are pre- 
heated to the temperature at which the 
ring of the glass stem will be sealed 
to the neck. For this latter operation 
a machine called a "head sealer" (Fig. 
41 is used. However, this sealing does 
not yet close off the inside of the tube 

Fig. 3. Insertion of gun, including glass stem, in neck. 

completely, as the tubular stem is still 
open. 

Final evacuation and closing off of 
the picture tube takes place in an "ex- 
haust oven," whose temperature ex- 
ceeds 400 °C (more than 750 °F), but 
this is only one of several operations 
performed while the CRT -to -be is in 
the oven. In another a "bomber," which 
is a unit for generating a high voltage, 
is used to burn out any foreign par- 
ticles that may still be inside the pic- 
ture tube. In addition, the cathode is 
"broken down" to release gases. To 
accomplish this, the cathode is heated 
by the application of a specifically timed 
cycle of elevated filament voltage. 
Finally, the stem tube is sealed off, 
maintaining the tube under vacuum. 
Sometimes a tube, due to some other- 
wise undetected fault, implodes under 
the severe treatment to which it is 
subjected during these final operations. 
If it comes through in one piece how- 
ever, as is the case with all -new tubes, 
the likelihood of subsequent, spontane- 
ous implosion is quite remote. 

After exhaust, the getter of the tube 
is "flashed" (again using the bomber) 
so that it will remove any gas that may 
still be inside the CRT. A base is now 
put on the tube. This involves cement- 
ing of the base and soldering of ele- 
ment wires into the base pins. 

Essentially, the picture tube could 
be put into use now, but another step 
is added: the aging of the cathode. In 
order to bring this electrode up to the 
desired emission capability, the rebuilt 
is placed under actual operating volt- 
ages and conditions, except for the 
heater. The latter is again subjected 
to a definite cycle of elevated voltage 
(12 volts is typical) to overheat the 
cathode so that the latter will provide 
adequate emission quickly. 

If the picture tube were put directly 
into an operating TV receiver without 
this aging, it would age itself over an 
extended period of time. Until it did 
however, the set owner would be an- 
noyed by the same characteristics pro- 
duced by poor emission that appear 

(Con fin tied on page 141) 

Fig. 4. Head sealer fuses ring of glass stem to CRT neck. 
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Servicing With Your Eyes 

By KENNETH BRAMHAM 
The time for orthodox fault- finding methods can be 

shortened if you know what to look for and where. 

HAVE YOU ever worked on what 
seemed to be a really tough service 
problem, finally pinning down the 

trouble to a broken tube? It happens. 
Of course, for weeks afterwards broken 
tubes are "number one" on the suspect 
list. What about other visible faults 
that may occur, faults that can be 
seen without the aid of scope or v.t: 
v.m., requiring just one "service instru- 
ment"-a pair of eyes? The only good 
answer to that is a visual inspection of 
the chassis before any digging with 
solder gun and cutters is started. This 
inspection should be a part of the bench 
routine. 

While a thorough examination of 
every component, lead, and tie -point 
may be practical in a four -tube radio, 
it is much too time -consuming in a 
twenty -tube TV receiver, and virtually 
impossible in a modern portable TV 
set. However, this should not rule out 
the use of visual inspection as a service 
tool. It can still be time -saving and ef- 
fective-if you have some idea of 
where to look and what to look for. In 
practice, it is equally important to know 
where not to look. For instance, in the 
case of a TV set with good raster but 
neither sound nor video, it would be a 
waste of time to spend fifteen minutes 
peering into the innards of the vertical 
circuit. 

Every service routine should start 
with a look at the TV screen: this will 
usually give some indication of the 
part of the chassis in which the fault 
may lie. The most obvious information 
given by the screen is the presence or 
absence of a raster. More subtle in- 
formation includes indications of fre- 
quency response and of sync clipping 
shown in the blanking bar. Height, 
width, and linearity should all be scru- 
tinized to provide a possible clue to 
the trouble source. In the case of a 
sync problem, for example, the raster 
may show reduced width, suggesting 
trouble in the horizontal- output stage 
or feedback loop and contributing di- 
rectly to the sync trouble. 

Once all possible information has 
been extracted from the screen, it is 
time to take a look at the chassis. We 
should by now have some sort of clue 
regarding where to look or where not 
to look. The next question is, "What 
shall we look for ?" A little service 
history will be a help at this point. Has 
the set ever worked? If it is new and 
defective we can generally assume that 
it left the factory in good shape after 
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a series of tests. From then on it is 
better to assume the worst. The set 
was, therefore, hurled into a box car 
(with square wheels), and given a 
"super shake" test to its final destina- 
tion, by way of Alaska. 

Under these conditions the most like- 
ly fault is that vibration has caused 
some component to part company with 
its moorings. This could be and has 
been known to be almost anything 
from the power transformer to the 
picture tube. While a power trans- 
former is not going to damage itself 
very much when sliding around under 
the chassis, it can and will carry away 
any minor components with which it 
comes into contact. However, a power 
transformer on the loose is going to 
be pretty obvious, if unusual; the more 
frequent forms of transit damage are 
not so obvious. 

Large, unsupported capacitors 
mounted on long leads are always a 
potential trouble spot, as they are 
particularly vulnerable to vibration. 
Other components with lengthy leads, 
tubes covered by metal shields, coils 
and small components supported by 
stiff wire connections to other corn - 
ponents that are free to move -all 
should be the object of a close scrutiny 
and a prod with the solder pick or 
screwdriver. Once a lead has broken, 
the component may return to its origi- 
nal position: thus, the break will not 
be seen easily until it is moved in this 
way. 

Printed boards are also, at times, 
affected by vibration, particularly 
when used to support heavy compo- 
nents. However, a far more prevalent 
condition likely to give trouble in a 
brand -new printed board is a lack of 
solder in the right places. Printed 
boards should therefore be examined 
carefully for dry joints, cracks (partic- 
ularly around heavy components) and 
breaks in the printing. Suspected 
joints should be reheated and carefully 
pressed together. Breaks in the print- 
ing should be joined with copper wire 
and a liberal quantity of solder to pro- 
vide a repair that will stand up physi- 
cally as well as electrically. 

So much for the new set and transit 
damage. What do we look for in the 
older set? Again service history may 
supply the answer. "It hasn't worked 
right since the last tube was changed," 
or, "It has not been really good since 
the last time it was taken to the shop," 
the owner may claim. This sort of re- 

mark plus a check on which tube or 
parts were changed may provide valu- 
able information. The complaint should 
not be brushed aside lightly as the in- 
ane droolings of a customer trying for 
some free service until it has been 
checked. If the trouble has followed a 
tube replacement, a glance at the com- 
ponents in circuit with that tube may 
reveal a discolored resistor, possibly 
overheated by the failure of the pre- 
vious tube. If sufficient heat was gen- 
erated to change the color, it is pos- 
sible that a change in value may also 
have occurred and improper operation 
of the new tube may be the result. Also 
take a good look at the tube itself - 
there is a difference between a 6BQ7, 
a 4BQ7, and a 6BK7 for example. The 
best of us may occasionally err. 

If other components have been re- 
placed, they too are eligible for a good, 
close look. And check them against 
the schematic too; mistakes in read- 
ing the color code or converting micro - 
microfarads to microfarads are pos- 
sible. It might be an exaggeration to 
say that as many wrong components 
are installed as are correct ones. It 
certainly does not happen in your shop 
-but take a good look anyway. 

A service history of one fault re- 
curring is always indicative of a pos- 
sible service mistake. Technicians 
working on the set previously may 
have failed to see a visible intermittent 
condition. A good, long look for dry 
joints, intermittent ground connec- 
tions, cracked printed wiring and such 
is in order. Again, the solder pick 
should be used to reveal trouble not 
visible at first glance. If a component 
just happens to fall apart after a prod 
with the solder pick, it was not very 
good in the first place! Grounded con- 
trol andl tube- socket lugs presumed to 
be soldered to the chassis should al- 
ways be regarded as fair game for the 
solder pick, as it is often quite impos- 
sible to see clearly whether this type 
of connection is good or fractured. 

Discolored resistors, burned or melt- 
ed insulation, and pin -head sized burns 
in high -voltage transformers, are all 
visible indications of trouble. Even a 
gassy tube may sometimes be spotted 
by the absence of any mirror -like Bet- 
tering inside the glass. Your eyes are 
your best service instrument and, as 
with all instruments and tools, only 
practice and concentration will enable 
you to use them to the best advantage. 
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Rr-3.9 megohn,. _ . res. 
Rs- 330.000 ohm, ! s. res. 
R1 -27 ohm, ßií r. res. 
L-25,000 ohm linear taper pot 
Rs- 10.000 ohm. 1/2 r. res. 
Ro2.2 megabits, 1/2 w. res. 
Rs -2700 ohm, 1/2 r. res. 
R-- 220,000 ohm. y2 w. res. 
Cs-20 dd.. 20 r. elec. capacitor 
Cs. C,-.05 Ida., 200 r. capacitor 
Cr-.01 pfd.. 200 r. capacitor 
C, -100 pld., 15 r. eke. capacitor 
Co .001 ad., 200 r. capacitor ± 10', 
Ce -.02 aid., 200 r. capacitor ± 10, 
C7-.01 dd., 200 r. capacitor i- 10, c Vs- "p -n -p" transistor (G-E 2N508) 
V, -1/2 124X7 tube 

Fig. 2. Schematic diagram of one of the 
two identical channels that are required. 

Fig. 3. Frequency response from a standard recorded disc. 

Fig. 1. Here is an over -all view of 
the dual preamplifier described below. 
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THIS is the year of the breakthrough 
in stereophonic sound! According 
to the record companies almost all of 

the new disc releases will be available 
in stereophonic versions. Thus, we find 
much interest and activity in building 
the necessary equipment. You can 
modernize your high -fidelity sound 
system for stereo without discarding 
or duplicating your present preamp if 
you are using the popular G -E UPX- 
003 unit. 

This preamp has been rebuilt by the 
author as shown in Fig. 1. The exist- 
ing power supply of the UPX -003 was 
used, with a minor change, to supply 
the reconstructed dual preamplifier. 
This minor change involved the substi- 
tution of a 10,000 -ohm resistor for each 
of the two 22,000 -ohm resistors used in 
the filter network. See Fig. 5. The 
existing input was used for channel #1 
and the second input was added, as 

ao 

so 

Ww 

°> SO 

so 

20 

( f I liti 
,PEOUENCY - CPS 

1 ,,e. 50uut - u n 5 

.urC.NCr = -. 

September, 1959 

+o 

a 4C 

I50 

20 

stereo tot 

A simple dual preamplifier 
for both stereo discs and 
tapes utilizes a pair of 
inexpensive transistors 
and a single vacuum tube. 

shown in Fig. 1, for the #2 channel. 
It was also necessary to add a second 
output cable which was used for chan- 
nel #2. 

The two preamplifiers are identical, 
each using the circuit of Fig. 2 and the 
common power supply diagrammed in 
Fig. 5. 

The 2N508 transistor in Fig. 2 is 
biased from a constant -current source 
through R, for good current stability 
with temperature and transistor inter- 
changeability. R_ and R, bias the base 
for the desired W,-- of about 3'. volts. 
This voltage varies slightly with leak- 
age current of C, and with hr,r (d.c. 
current gain) for different transistors. 
R,, in conjunction with C,, improves the 
signal -to -noise ratio of the transistor 
stage by reducing the gain through in- 
creased degeneration below 50 cycles. 

The required equalization of the in- 
(Continued on page 130) 

Fig. 4. Response and treble equalization for 7.5 ips tape. 
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PART It 

Gerbvics Principles 

One of the operating positions at the 
global single -sideband equipment that 
:s maintained by the Strategic Air Com- 
mand. Collins equipment is employed. 

J 

Si naSP..Si c dnd Transnfiission 
By ALAN ANDREWS 

Advantages of SSB along with description of the basil 

system and methods of suppressing the carrier signal 

SNGLE-SIDEBAND and suppressed - 
carrier transmission have been in 
limited use since the 1920's. but 

r.rre not employed extensively until 
efter World War II. Basically this 
method of transmission suppresses the 
carrier signal and one of the sidebands 
of a conventional amplitude -modulated 
wave, then only the remaining side - 
hand is radiated. In the receiver the 
carrier is re- inserted so that normal 
detection can lake place to reproduce 
the audio signal in the output of the 
receiver. 

Several advantages are obtained 
with such a system. First, as long as 
the carrier is not transmitted, there is 
a substantial reduction in power re- 
quirements. Se end. as only a portion 
of the total signal is transmitted, re- 
(lifted bandwidth is decreased. The 
first advantage naturally is a sav'ng in 
costs. the second allows more s' n' nns 
to operate within a given frequency 
band. This is especially important niw. 
considering the crowding tvh'c:r cysts 
in some hands and which can be ex- 
pected to become worse unless some 
remedy is forthcoming. 

Although its basic principles were 
known for many years. the system 
could not be utilized to the fullest until 
individual components and circuits had 
he' i sufficiently improved. With the 
s: mendous strides made by electronics 
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during the war years and those im- 
mediately following, single -sideband. 
on a practical basis, became not only 
a possibility, but a reality. 

1-- 

á 
:f 4 

2999 .7000 3001 
FRECUENCY -KC. 

Fig. 1. Carrier and sideband arrangement. 

Fig. 2. The carrier is modulated 50% in (A). 
100% in (BI. and ove:modulated in (C). 

rq ur 

Radio amateurs have been using it 
for some time and they have done 
much to further its usefulness. Many 
commercial two -way systems are rapid- 
ly changing to single- sideband and the 
armed forces are also beginning to 
make use of it. Recently it was esti- 
mated that within five years virtually 
all government services would he using 
this type of transmission instead of 
conventional AM. 

Radio services of the Strategic Air 
Command have used single- sideband 
fo several years with remarkable re- 
sults. In January 1957 three B -52 
bombers eirc!e1 the globe and were in 

almost constant communication with 
SAC headquarters near Omaha, Ne- 
braska. At times when conventional 
AM was not usable due to interference, 
single -sideband reception Nvas loud and 
clear. 

Double -Sideband 
A brief description of conventional 

double -sideband transmission may help 
in -nr'.erstanding the operation of a 
sing!(' -sideband system. In amplitude 
mo :'.'dation the audio signal is used to 
modulate a carrier whose frequency 
and amplitude remain constant. Modu- 
lation consists of heterodyning the 
audio and r.f. across a non -linear im- 
pedance. Two sidebands are created 
for each fuennency present in the 
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modulating signal. For example. as- 
suming a carrier frequency of 3000 kc. 
modulated 100% by a 1 kc. signal, two 
sidebands are produced. Fig. 1 illus- 
trates this. Carrier signal is shown at 
3000 kc. at a certain amntitude. Side - 
hands are at 2999 and 3001 kc., each 
having half the voltage amplitude of 
the carrier. 

This means that each sideband con- 
tains one -fourth as much power as the 
carrier when modulating 100': with a 
single sine -wave tone. Expressed in an- 
other way, each sideband contains one - 
sixth of the total power. Carrier plus 
audio frequency is called the "upper 
sideband," carrier minus audio the 
"lower sideband." In conventional AM 
both sidebands have the same ampli- 
tude and are in -phase in terms of audio 
variations. 

When using voice modulation a set 
of sidebands is created for each audio 
frequency. And each sideband is sepa- 
rated from the carrier by an amount 
equal to the audio signal causing it. In 
the example of Fig. 1 the modulating 
signal is 1 kc.. and the graph shows 
that each sideband is 1 kc. from the 
carrier, for a total bandwidth of 2 kc. 
If we assume a maximum audio fre- 
quency of 3 kc. ( typical for voice com- 
munications), a total bandwidth of 6 
kc. is required to adequately pass the 
entire signal. 

In the receiver second detector, the 
carrier and the two sidebands are het- 
erodyned and, through this rectification 
and filtering, two separate audio com- 
ponents are obtained. These are identi- 
cal, both in amplitude and phase, and 
add together as applied to the first 
stage of audio amplification. The r.f. 
components are eliminated through 
filtering, most often by use of r.f. by- 
pass capacitors. 

Maximum audio amplitude is ob- 
tained when the carrier is modulated 
1001,, as illustrated in Fig. 2B which 
shows a "modulation envelope." This 
composite signal is obtained by adding 
together a carrier and a set of side- 
bands. Fig. 2A shows modulation of 
50',, resulting in less audio. Fig. 2C 
shows overmodulation, with greater 
total amplitude, but a distorted signal. 

In a 100 -watt transmitter, maximum 
audio power is available when there 
are 25 watts in each sideband. This oc- 
curs at 100',; modulation. Utilizing 
both sidebands, this gives 50 watts of 
effective audio power at the receiver. 
This is poor efficiency, only 50 watts of 
usable power from 150 watts which 
were transmitted, not even consider- 
ing the losses in the transmitter stages 
due to plate dissipation. This 50 watts 
of audio occurs only at maximum 
modulation, less power results with 
smaller signals. For example at 50'4 
modulation, shown in Fig. 2A, there are 
only 12.5 watts of audio for 100 watts 
of carrier power. 

The carrier is needed only for modu- 
lation and demodulation as a reference 
frequency and is not necessary other- 
wise because it, in itself, carries no in- 
telligence when voice or tone modu- 
lated. Audio signals do not radiate 
Septeeroer, 1959 

Johnson Viking "Pacemaker" transmitter. 

Globe "Sidebander" double -sideband rig. 

Gonset GSB -100 SSB transmitter unit. 

Hallicrafters Model HT -32 transmitter. 

effectively, so modulation is still nec- 
essary. but the sidebands are r.f. and 
can be effectively propagated through 
space without the carrier. 

Single -Sideband 
If we eliminate the carrier, once 

modulation has taken place, then a 
substantial savings in transmitted pow- 
er results. But if the modulation takes 
place in the final stage of the trans- 
mitter the high -level carrier still must 
be produced even though not trans- 
mitted. This offers no real savings. 

On the other hand, if a form of low - 
level modulation is used, modulation 
can take place using only small 
amounts of carrier and audio power. 
Eliminating the carrier before further 
amplification would then give a sub- 
stantial reduction in operating cost. 
Then only the sidebands are amplified 

by the succeeding stages in the trans- 
mitter. Such a system is known as 
double -sideband suppressed- carrier 
t DSSC t and is often used. There is as 
much audio signal available at the re- 
ceiver as when the carrier is trans- 
mitted along with the two sidebands. 
Transmitted power, however, is de- 
creased to one -third at full modulation, 
even more for lower amplitude audio 
signals. This alone represents consider- 
able savings. 

The advantages however do not stop 
here. A reduction of bandwidth can be 
obtained by eliminating one sideband. 
As shown before, a maximum modu- 
lating signal of 3 kc. requires a band- 
width of 6 kc. for both sidebands. By 
eliminating one, either one. the band- 
width requirement is cut in half. Ves- 
tigial- sideband transmission used in TV 
is a form of single- sideband. In this 
case the lower frequency video signals 
are transmitted double -sideband with 
full carrier. For the higher frequency 
modulating signals the lower sideband 
is attenuated, only the upper sideband 
is transmitted. 

Elimination of one sideband cuts the 
audio power at the receiver in half, 
seemingly a loss in useful power. But if 
low -level modulation is used, the losses 
incurred by eliminating a sideband are 
not great. If all the available power is 
concentrated in the remaining side - 
hand the same audio power as is avail- 
able in a double -sideband system is 
present at the receiver. 

Still another advantage is also no- 
ticed. As bandwidth is reduced. so is 
noise and interference, thus making 
even better use of the radiated power. 
Average increase of useful signal is 
about 6 to 9 db, the equivalent of using 
about 4 to R times more power with 
conventional AM. 

Use of single- sideband suppressed - 
carrier 1SSSCI also reduces the possi- 
bility of various carrier signals het- 
erodyning in some of the more crowded 
bands. In addition, because this is true, 
two -way systems can operate as "sim- 
plex" systems, without cutting off the 
transmitter when receiving. At one 
end of the system the lower sideband 
could be transmitted, at the other end 
the upper sideband, both using the 
sanie carrier, even simultaneously, 
without interference. The term single - 
sidcbsnd (abbreviated SSBI is now 
taken to indicate use of only one side - 
band with the carrier suppressed. The 
SSSC abbreviation is not used to any 
extent. 

Suppressing the Carrier 
The carrier can be suppressed by a 

very sharp filter, or else by use of a 
balanced modulator, the latter method 
being the one most often used. A filter 
for this application must, of necessity, 
be extremely sharp so as not to also 
attenuate sidebands close to the car- 
rier frequency. In some equipment both 
the carrier and one sideband are elim- 
inated by a single filter, but the sharp 
cut -off characteristic is still very nec- 
essary. 

One example of a balanced modula- 
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B & W Model 51SB single -sideband generator. 

Central Electronics Model 100V transmitter. 

P & H Electronics LA -400B linear amplifier. 

equal to the difference between them. 
In Fig. 3 screen -grid modulation is 

shown. However, the same arrange- 
ment could be used for any other type, 
such as grid or plate modulation using 
triodes. tetrodes, or pentodes. Also, it 
is possible to achieve the same result 
by connecting the grids and the audio 
input in push -pull and the plates in 
parrllel. Several other arrangements 
of balanced modulators are u"ed. most 
of them similar to the one shown. 

Another possibility, often used com- 
mercially, is that shown in Fig. 4. The 
circuit uses four diodes connected in a 
"bridge" arrangement. It looks en- 
tirely different from Fig. 3 but the end 
result is the same. 

Audio is applied to terminals 1 and 

tor is shown in Fig. 3, using two tubes 
V, and V. An ri. signal, generated by 
the transmitter oscillator, is applied to 
the control grids of the two tubes. 
These grids are connected together. so 
are driven in- phase. The plates are 
connected in push -pull and, as the 
tubes are driven in- phase, plate cur- 
rents for both tubes are identical in 
magnitude and in phase. However, be- 
ing in push -pull, the plate currents are 
in opposite directions through the pri- 
mary of transformer T. This opposing 
action means that there is no carrier 
frequency induced into the secondary 
of T,. 

The audio modulating signal is ap- 
plied across the primary of transformer 
T,. Screen grids of V, and V, are fed 
180° out -of -phase from opposite ends 
of the T, secondary. Tube conduction 
is changed at an audio rate as deter- 
mined by the audio voltage induced in 
series with "B +2 ". For example, if the 
V, end of the T, primary is positive, V, 
plate current increases. The screen of 
V, is negative at that time so the V, 
plate current decreases. So in the pri- 
mary of transformer T, the signal cur- 
rents are of opposite phase inducing the 
signal into the secondary. 

However, modulation still occurs 
even though the carrier is eliminated 
from the output. As a result the output 
of the circuit (T, secondary) consists 
of two sidebands, one equal to carrier 
plus the audio frequency, the other 

2 through transformer TI as shown, 
r.f. is applied to terminals 3 and 4 
through T_. Output occurs across 
transformer T,. All of the diodes are 
the same type so the bridge is balanced 
exgept when a signal unbalances it. 
With no audio applied and an r.f. sig- 
nal fed in at points 3 and 4, there is no 
carrier output since the potentials at 
terminals 1 and 2 are the same. All 
four diodes conduct on one r.f. polarity, 
all four are non -conductive on the 
other. This action supplies the non- 
linearity necessary for modulation. 

An audio input disturbs this condi- 
tion of balance at terminals 1 and 2 at 
the audio rate. The audio is applied at 
these points. so for the audio signal, 
points 1 and 2 are always of opposite 
polarity. The r.f. is modulated by the 
audio but with the carrier balanced 
out by diode action only the two side - 
bands appear in the output. 

A variation of the diode circuit is 
called the ring modulator and is shown 
in Fig. 5. Audio is applied across T,, 
r.f. across T,, and the output is from 
T,, the same as in Fig. 4. However, the 
diodes are arranged differently. Diodes 
CR, and CR, conduct on one polarity 
of r.f., CR, and CR, on the other to 
achieve the non -linearity necessary so 
that modulation can occur. R, is a bal- 
ancing control, used to compensate for 
any differences in diode characteristics. 

Almost any type of diode could be 
used in these circuits including ger- 
manium, copper oxide, silicon, or sele- 
nium. Diode tubes are usually not used 
because of their heater requirements. 
Germanium diodes are available in 
mounted units, with four closely 
matched diodes each with its own ter- 
minal connections. Increased applica- 
tion of SSB no doubt will increase the 
availability of such units as well as 

other "packaged" equipment for ready 
use in other parts of the system. 

The methods of carrier suppression 
given here illustrate the basic function 
performed by all of the various types. 
The others are, for the most part, 
merely variations of these. One excep- 
tion is the single -ended type which is 
sometimes used. However, this type is 
more critical as to design and adjust- 
ment. If desired, each sideband could 
be modulated with separate audio sig- 
nals, transmitting two messages at 
once using only a single carrier, which 
is suppressed. The telephone company 
has used this method. sending several 
messages on each sideband, through 
multiplexing. The government is send- 
ing teletype messages on one sideband, 
voice communications on the other. 

For single -sideband however, one 
sideband should be removed before am- 
plification takes place in the transmit- 
ter. Methods of sideband suppression 
as well as a description of the reception 
process will be discussed in the con- 
cluding article of this series. 

(To be concluded) 
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Fig. 3. Example of balanced modulator. 
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Fig. 4. Simplified bridge modulator. 

Fig. 5. Simplified ring modulator. 
T3, 

AUDIO 
INPUT 

CRI 

000 
R 

70 ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


This meter was modified to 
produce a wide scale be- 
tween 14 and 16 volts for the 
adjustment of automotive 
voltage regulators. The meter 
starts to read at about 10 v. 

- Meter Zero Suppression with Zener Diodes 
By M. L. SNEDEKER 

Project Manager 
Designers for Industry 

THE occasion frequently arises for 
the accurate reading of voltages 
over a limited range. Zero-sup- 

pressed instruments are used for this 
purpose; all voltages below a certain 
value applied to the meter will cause 
no movement of the pointer, and the 
scale is calibrated so that the lowest 
voltage value takes the place of the 
conventional zero. Such meters usually 
employ specially shaped pole pieces and 
are relatively expensive. By using a 
silicon -junction diode of the zener type 
a conventional meter can be used to 
provide zero suppression over a wide 
range of voltages. 

The uni- directional characteristics of 
germanium and silicon diodes are well - 
known. The ratio of back resistance to 
forward resistance is quite high, vary- 
ing with the type diode and operating 
voltage. 

If a potential of "opposing" polarity 
and sufficient magnitude is applied to 
a conventional germanium diode, a 
very small reverse current will flow. 
Reference to the characteristic charts 
will show it to be limited to an ex- 
tremely small value. If this value is . exceeded, the diode will be destroyed. 
The reverse current so caused tends to 
be erratic, varying greatly from diode 
to diode. Note also, in Fig. 1, that the 
reverse current increases gradually as 
the reverse voltage is increased. In 
contrast, the silicon -junction diode pro- 
vides a repeatable, stable, reverse -cur- 
rent characteristic with a definite con- 
ducting voltage. 

As used in voltage -regulator appli- 
cations, a zener diode is normally con- 
nected as shown in Fig. 2. This is the 
familiar voltage- regulator circuit used 
with conventional VR tubes and func- 
tions in much the same manner; the 
voltage across the diode remains al- 
most constant over wide variations in 
the unregulated supply voltage. Zener 
diodes with a breakdown voltage held 
within 5% of rating are available; 
September, 1959 

Simple method for expanding the range of any d.c. 
microammeter or low -range milliammeter with a diode. 

power handling capabilities range from 
250 milliwatts up to 10 watts. This type 
of diode has an extremely high back 
resistance and, of additional impor- 
tance, is its property of conducting 
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Fig. 1. Reverse -current characteristics. 
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Fig. 2. Zener diode employed as regulator. 

Fig. 3. Diode used to suppress meter zero. 

Table 1. Typical voltage ranges obtained 

ZENER DIODE VOLTAGE RANGE 
0 -100 µa. 0 -1.5 ma. 
METER METER 

International 1N470 3.5 -10 6 -15 
Transitron SV BIB 17.5 -32 20 -32 
Hoffman 1N1789 24 -65 46 -100 
Note: All diodes rated 750 milliwatts. 

"all at once "; a relatively sharp 
breakdown voltage value exists below 
which very little current flows. 

This sharply defined breakdown - 
voltage characteristic can be utilized 
by connecting the diode in a straight 
series arrangement as shown in Fig. 3. 
In the conducting condition, the resist- 
ance of the zener diode is relatively 
low. However, at voltages below break- 
down, its resistance is very high and 
little current flows through it. Con- 
sequently, no indication will appear on 
the meter and, by using a diode having 
the proper breakdown voltage, we can 
cause the meter to begin to read at al- 
most any desired value. We thus have 
available the entire scale for the read- 
ing of voltages over the range in which 
we are interested. Two or more diodes 
can be placed in series to produce the 
desired breakdown voltage. This sup- 
pressed -zero feature can be obtained 
with any d.c. microammeter or low - 
range milliammeter. 

The scale must be calibrated for the 
range desired, using a known accurate 
standard. The series multiplier will 
have to be determined by experiment. 
Some typical voltage ranges, the regu- 
lator diodes, and d.c. meters used are 
shown in Table 1. It will be noticed 
that the "threshold" voltage is higher 
when the less sensitive meter is used; 
the very small current flowing just 
below the zener breakdown is not per- 
ceptible on this meter scale. 

In the meter illustrated, an open 
scale was desired in the 14 -16 volt 
range for the testing and adjustment 
of automotive voltage regulators. Two 
1N470 diodes were connected in series. 
The full -scale sensitivity of this meter 
is 100 microamperes; its internal resist- 
ance is 540 ohms. 

This simple method of obtaining the 
suppressed -zero feature makes possible 
the construction of a most useful in- 
strument with a minimum of expense. 
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ELECTRONICS IN OUTER SPACE 
B. JORDAN McQUAY 

PART h The equipment that sends information back to earth 
from our far -ranging satellites and space probes. Data 
transmitters, sensing, and memory units are covered. 

IN Part 1 of this series we discussed 
the electronics payload in general 
and the radio tracking transmitters. 

Now we will cover some of the other 
specific equipment which has been 
flown into outer space. 

Radio: Data Transmitters 
These radio transmitters vary widely 

-in size, weight, and complexity -in 
accordance with the nature and volume 
of the telemetered signals to be broad- 
cast. 

The data transmitter used aboard 
the "Vanguard I" -which is still in or- 
bit- consists of a crystal -controlled 
transistor oscillator powered by solar 
cells. Since this transmitter was in- 
tended to broadcast indications of in- 
ternal temperature within the satellite, 
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an AT -cut crystal is mounted remotely 
from the transmitter on the inside shell 
of the spherical satellite. Operating on 
its fifth overtone, the crystal responds 
to frequency changes to provide a lin- 
ear frequency shift. In this way, the 
data transmitter is modulated to pro- 
vide a telemetry signal output of about 
five milliwatts on a nominal frequency 
of 108.03 mc. Required input power 
is provided by solar cells; and after a 
year of operation, it has survived envi- 
ronmental hazards in space and is still 
broadcasting data signals from the or- 
biting "Vanguard I." 

Much more sophisticated data trans- 
mitters are required for payloads with 
physically larger and electronically 
more complex instrumentation. 

The transmitter aboard the "Explor- 

er I" was a crystal- controlled transis- 
tor -type oscillator operating at a fre- 
quency of 108.03 mc. with an output of 
about 60 milliwatts. Its various com- 
ponents -with sensory units and power 
supply -are shown in Fig. 9. After 
launching of the satellite, the transmit- 
ter functioned continuously to relay 
data on cosmic rays, micrometeorites, 
and temperature. Due to continuous 
operation, its battery power supply was 
exhausted in about two weeks. Much 
of the transmitter's effort was dissi- 
pated when the satellite traveled over 
uninhabited areas and the oceans. 

A similar type of data transmitter 
was used aboard the "Explorer III," 
but was turned on and off as required 
by control signals from a tiny com- 
mand receiver which was also added to 

Fig. 8. The use of insulating gaps on "Explorer IV" makes the vehicle itself a radiating dipole antenna. 
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the payload. In addition, a magnetic 
tape recorder was linked with the data 
transmitter. When the transmitter 
was not in operation, collected data 
was fed directly to the recorder. On 
receipt of a command signal from a 
ground control station, the transmitter 
was turned on and the tape recorder 
modulated the data transmitter with a 
"burst" of compressed data. Then the 
transmitter was turned off and the 
tape recorder allowed to again store 
scientific data until interrogated from 
the ground. This conservation of bat- 
tery power prolonged the life of the 
data transmitter to more than two 
months. 

Also part of the payload of the "Ex- 
plorer III" was an ingenious system 
for coding the time so that it was 
possible, during brief periods of data 
transmission, to tell where the satellite 
was in its orbit at the time when it 

Fig. 10. Data transmitter in - Pioneer III." 

collected specific cosmic -ray data. A 
diminutive tuning fork was used as the 
internal time standard. 

The entire payload of "Explorer IV" 
was devoted to measuring the intensity 
of cosmic -ray particles in space. Sen- 
sory units provided five separate chan- 
nels of data, which were combined by 
the telemetry converter and broadcast 
by both the data transmitter and the 
tracking transmitter. 

Aboard the "Pioneer I," the data 
transmitter operated at a frequency of 
108.06 mc. with an output power of 
about a half watt. 

A much higher frequency of 960.05 
mc. was used by the data transmitter 
of "Pioneer III." It broadcast a phase - 
modulated signal with a power of 180 
milliwatts during the short, one -day 
life of this space probe (Fig. 101. 

A similar transmitter, operating on 
960.05 mc., was used aboard the "Pio- 
neer IV." In addition to data on radia- 
September, 1959 

Fig. 9. Components of data transmitter employed in -Explorer I- and -Explorer III." 

tion and micrometeorites, it also broad- 
cast an indication of the effective 
radiated power of the transmitter. This 
was done because during the flight of 
the previous "Pioneer III," there was 
an unexplained power drop of the data 
transmitter at altitudes of about 50.000 
miles. This measurement of output 
power will be repeated during future 
space probes in an effort to identify 
and locate some unknown phenomenon 
affecting space communication. 

Another future satellite will be 
equipped with a data transmitter about 
the size of a loaf of bread, weighing 
forty pounds. Known as DOVAP (Dop- 
pler, Velocity, and Position) equip- 
ment, it broadcasts data on the trajec- 
tory and velocity of early stages of a 
missile during actual launching and 
flight. 

The command receivers, used to trig- 
ger the data transmitters and control 
other operations of the payload. are 
essentially sensitive u.h.f. transistor - 
type receivers operating on a frequen- 
cy separate from that of the data and 
tracking transmitters. In most cases, 
the command signals are encoded to 
prevent unauthorized operation of the 
electronics payload. Command receiv- 
ers operate continuously, but draw 
negligible current from the power 
supply. 

Radio: Antennas 

A separate antenna is used for each 
transmitter aboard a satellite or space 
probe. Each antenna is constructed so 
that it is electrically and mechanically 
symmetrical with the main axis of 
rotation of the space vehicle. 

The spherical shells of all "Van- 
guard" satellites are equipped with six 
long rigid elements a metal. Four 
of these constitute a turnstile antenna 
for the tracking transmitter and are 
circularly polarized. The remaining 
opposite two are a dipole antenna for 
the data transmitter and are linearly 
polarized. All radiating elements are r/ wavelength. 

A turnstile antenna was used for the 
data transmitter on "Explorer I," con- 
sisting of four whip -like wires extend- 
ing tK wavelength from the midsection 
of the space vehicle. These flexible di- 
poles caused the satellite to revolve like 
a propeller while in orbit, however, and 
were replaced by stubs on the "Explor- 
er III." 
For "Explorer IV" even these were 

eliminated and the satellite itself used 
as a dipole antenna. As shown in Fig. 
8, a Fiberglas insulating ring (rear 
antenna gap) in the midsection of the 
vehicle divides the housing shell elec- 
tronically in two parts -so that each 
half functions as one pole of an an- 
tenna. Imbedded in the same insulating 
ring is a single circular wire that 
serves as the antenna for the command 
receiver. 

A similar insulating gap in the for- 
ward part of "Explorer IV" isolates 
the antenna used by the tracking trans- 
mitter (Fig. 81. 

After its introduction, this type of 
antenna system has become common 
and is now generally used on most 
satellites and space probes. One excep- 

Fig. Il. Radiation sensory unit in 
"Pioneer III" consists of 2 large G -M 
tubes and small voltage supply tube. 
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Fig. 12. Magnetic tape recorder that 
was employed aboard "Explorer III." 
This miniature instrument is used to 
record data during the satellite's orbit 
and, when triggered from the ground, 
to play it back through a transmitter. 

tion was the antenna for the data 
transmitter aboard the "Pioneer III" 
satellite, which consisted of a gold foil 
or flashing over the nose cone of the 
space probe. 

The radiation pattern of antennas 
for space vehicles always has rotational 
symmetry. The radiation pattern of 
the vehicle itself is similar to that of a 
dipole. When the vehicle is long with 
numerous rocket stages, the antenna 
lobes tend to bend toward the rear with 
a pronounced increase in antenna gain. 

The record for long -range transmis- 
sion of radio signals belongs, at the 
present, to "Pioneer IV." Signals were 
received on earth from this space probe 
over a distance of more than 400,000 
miles. Never before was a radio signal 
of this type received from so far out in 
space. 

Sensory Units: General 

A satellite or space probe is ideally 
suited for measuring certain scientific 
data that can only be measured outside 
or beyond the absorbing atmosphere of 
the earth. Such data is obtained by 
sensory units or active detectors. The 
number and type of sensory units will 
vary according to the type of data to 
be collected and measured. 

Sensory units have a signal output 
between zero and about five volts. Po- 
tentiometer -type units are usually pre- 
ferred over inductance devices and 
other cumbersome and heavy equip- 
ment. 

Relatively simple sensory units are 
used to measure internal and external 
temperatures, air pressure, and the im- 
pact of meteorites and micrometeorites. 
More complex devices are used to de- 
tect and measure radiation in the ul- 
traviolet range from the sun, cosmic 
rays, and magnetic fields in the at- 
mosphere. 

Temperature within the electronics 
payload is measured simply by means 
of a bead thermistor. Similarly, the 
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temperature at several spots on the 
housing shell is measured with a num- 
ber of thermistors. The output may be 
used directly to modulate a tracking 
transmitter or it may be fed with other 
signals to a telemetry converter and 
then broadcast by a data transmitter. 

Air pressure within the electronics 
payload -always in a sealed air -tight 
chamber or container -is measured by 
a simple pressure- recording detector. 

Meteorite erosion effects on the hous- 
ing shell of a space vehicle are meas- 
ured at a number of different points 
by means of thin resistance strips con- 
nected to a small cadmium -sulfide cell. 
Increases in resistance, due to erosion 
or actual collision with meteorites, pro- 
duce a proportionately increased sig- 
nal output. 

The number of micrometeorites, or 

conduct electricity. A microammeter 
recorder connected in series with the 
tube indicates a measure of ionization 
and, consequently, a measure of the 
density of radiation particles in the 
immediate vicinity of the particular 
space vehicle. 

A G -M counter aboard the "Explorer 
I" first detected the existence of a 
dense radiation band from about one 
to two thousand miles above earth. In 
fact, the radiation was so intense that 
the G -M counter was frequently over- 
loaded and inoperative. 

This led to the development of an 
improved G -M counter with a wider 
recording range, which was part of the 
payload of "Pioneer III" (Fig. 11). One 
of these G -M counters plus two scintil- 
lation counters were carried aboard 
the "Explorer IV" space vehicle. 

Fig. 13. Electronics payload for "Score," communications relay satellite. Total 
transmitter produces 8 watts of power and uses zinc -silver oxide batteries. Total 
weight of the entire communications payload is about one- hundred -fifty pounds. 

atmospheric "dust" particles, is meas- 
ured either with a tiny crystal micro- 
phone mounted against the interior 
shell, or with a delicate wire- screen 
gauge detector whose electrical con- 
stancy is affected by the bombardment 
of micrometeorites. 

Sensory Units: Radiation 

Outer -space radiation particles - 
such as cosmic rays, gamma rays, and 
others -are of scientific importance. 
These high- energy particles come from 
the sun and from the universe beyond 
the sun. In sufficient concentrations, 
these rays are dangerous to human 
beings because they produce mutations 
by knocking electrons off the molecules 
in human cells. 

To explore and define dense concen- 
trations of these particles, almost all 
space vehicles are equipped with some 
type of radiation sensory unit. Im- 
portant initial measurements of radia- 
tion were made by "Explorer I" and 
"III." The entire electronics payload 
of "Explorer IV" was devoted to this 
study and measurement. 

Radiation is measured basically with 
some form of G -M (Geiger -Mueller) 
counter. This is a tiny ion chamber 
enclosed by a metal tube, containing 
an inert gas: argon. When high- energy 
cosmic particles penetrate the walls of 
the tube, they knock off electrons and 
ionize the gas. This allows the tube to 

A scintillation counter consists of a 
translucent crystal of cesium iodide or 
sodium iodide, which is mounted in 
front of a photo -multiplier tube. When 
cosmic particles of sufficient energy 
strike the scintillator, a minute flash 
of light is produced and recorded by 
the unit. 

The volume of radiation data col- 
lected and transmitted by "Explorer 
IV" proved so extensive as to require 
more than a year of complete analysis. 
But, in general, the results showed a 
pronounced density band of cosmic 
particles above the earth -with the 
greatest density at about 1500 miles 
altitude. 

In such an area, an unprotected hu- 
man would be exposed to the equiva- 
lent of a year's dose of radiation in less 
than an hour. This will have a pro- 
nounced effect on space travel by hu- 
mans, requiring future space travellers 
to be suitably protected. Similarly, pro- 
tection must be afforded photographic 
films, transistors. i!:sulators, and other 
electronic components. Even radio com- 
munication may be influenced by this 
intense concentration of cosmic parti- 
cles. There will be further exploration 
and measurement of cosmic radiation 
by future space vehicles. 

Fully developed but not yet proven 
aboard a space vehicle is a special type 
of radiation detector that measures 

(Continued on page 120) 
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Solve Rough Sweep Output Problems 

NEW Model A107 
DYNA -SWEEP 
CIRCUIT ANALYZER 

Saves many hours of service work. 
Provides vertical and horizontal 
sync and driving pulses that enable 
you more easily and quickly to 
check out every stage in the sync 
and sweep sections of a television 
receiver. 

Tracks down troubles in the horizontal and vertical output circuit 
including defective output transformer and yoke; checks for shorted 
turns, leakage, opens, short circuits, and continuity. Includes unique 
high -voltage indication. Eliminates trial and error replacements. 

Model A 1 O7 Dyna- Sweep. Companion unit for use only with 
B&K Model 1075 Television Analyst for driving source. 

Net, $49.95 
Model 1070 Dyna- Sweep. Same as Model A107 but has 
its own horizontal and vertical driving pulse, and is used inde- 
pendently of the Model 1075. Net, $69.95 

September, 1959 

MODEL 1075 
TELEVISION 

ANALYST 
New Technique Makes TV Servicing 
Easier, Faster, More Profitable 
Thousands of service technicians already save 
thousands of hours every day with the amazing 
B &K TELEVISION ANALYST. Enables you to inject 
your own TV signal at any point and watch the 
resulting test pattern on the picture tube itself. 
Makes it quick and easy to isolate, pin -point, and 
correct TV trouble in any stage throughout the 
video, audio, r.f., i.f., sync, and sweep sections of 
black & white and color television sets- including 
intermittents. Makes external scope or wave -form 
interpretation unnecessary. Enables any serviceman 
to cut servicing time in half, service more TV sets 
in less time, really satisfy more customers, and 
make more money. Color generator provides 
both rainbow pattern and color bars. 

MODEL 1075 TELEVISION ANALYST. Complete with standard 
test pattern, white dot, white line, and color -bar 
slide transparencies, and one clear acetate. Net, 525995 

See your B&K Distributor or Write for Bulletin ST24 -N 

B&K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 
Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. 
Export: Empire Exporters, 458 Broadway, New York 13, U.S.A. 
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ANOTHER FIRST FOR HEATHKIT 
... amplifier power rating standards 
Hcathkit is accustomed to pioneering ... to leading the way. We 

led the way into the kit field of electronic equipment. Now. we arc 

leading the way to audio amplifier power rating standards . . . 

standards clearly defined to assure you of Hcathkit quality . , . 

to enable you to compare before you buy. 
The Hcathkit amplifier standards have been established upon 

these following beliefs after reviewing over one hundred published 

treatises on the subject: 
WE BEIJEVE any amplifier should be rated for its intended 
use 

PROFESSIONAL amplifiers must be so nearly perfect that 

no audible change occurs in the program material. 
HIGH FIDELITY amplifiers must be almost as perfect, almost 

as efficient. 

UTILITY amplifiers can be less perfect and still fulfill their 

practical job. 
WE BELIEVE the rated power of an amplifier in any of the 

above "use" categories should be that power which satisfies all 

requirements in that category. 
Each of the three "use" categories we have chosen has require- 

ments which can be translated into performance specifications with 

rather definite limits l i m i t s . . . limits established by recognized author- 

ities. The Heath requirements and their limits for each of the 

categories arc as follows: 

PROFESSIONAL RATING 
The professional power rating shall he that power which satisfies 

the following five tests: 
1. Maximum power at which total harmonic distortion (THD) 

does not exceed 0.3% at 1000 CPS. 

2. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 20 CPS. 

3. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 20,000 CPS. 

4. Maximum power at which response does not deviate by more 

than +1 (lb between 20 and 20.000 CPS. 

Maximum equivalent single -frequency power at which 

intermodulation distortion does not exceed 1.0% (60 and 

6000 (:PS. 4:11. 

HIGH FIDELITY RATING 
The high fidelity power rating shall be that power which satisfies 

the following live tests: 
L Maximum power at which total harmonic distortion (THD) 

does not exceed (1.7% at 1000 CPS. 

2. Maximum power at wbich total harmonic distortion (THD) 
sloes not exceed 2.0% at 30 CPS. 

3. Maximum power at which total harmonic distortion (THD) 
sloes not exceed 2.0% at 15.000 CPS. 

4. Maximum power at which response does not deviate by more 

than +I db between 30 and 15.000 CPS. 

5. Maximum equivalent single -frequency power at which in- 

termodulation distortion does not exceed 2.0% (60 and 

6000 CPS, 4:1). 

UTILITY RATING 
The utility power rating shall be that power which satisfies the 

following five tests: 

v +, .. ) c 
c 

AMPLIFIER COMPARISON CHART 

1. Maxims m pi Ii at which total harmonic distortion (THD) 
does not exceed 1.0% at 1000 CPS. 

2. Maximum power at which total harmonic distortion (THD) 
does not exceed 3.(I %d at 60 CPS. 

3, Maximum power at which total harmonic distortion (THD) 
does not exceed 3.(1 %p at 7000 CPS. 

4. Maximum power at which response does not deviate by more 

than +1 db between 60 and 7000 CPS. 

5. Maxinuun equivalent single -frequency power at which in- 

termodulation distortion does not exceed 3.0 %d (60 and 

6000 (:PS. 4:1 I. 

Ce at the Heath Company are now rating all our amplifiers to 

these standards. To show you just how this rating system works. 

let's look at the Hcathkit LA-3 amplifier: 
As a professional amplifier- 
]. Maxine m Power at which T.H.D. does not exceed 0.3% at 

1000 CPS: 15.1 watts 
2. Maximum Power at which T.H.D. does not exceed 2.0% at 

20 CPS: 13.9 watts 
3. Maximum Power at which T.H.D. does not exceed 2.0% at 

20,000 (:PS: 15.3 watts 
4. Maximum power at which response does not deviate more 

than +I db between 20 and 20,000 CPS: 17.6 watts. 

5. Maximum equivalent single- frequency power at which in- 

termodulation distortion (60 and 6000 CI'S, 4 :1) does not 

exceed I %: 18.0 watts. 
Taking that power which satisfies all five tests, we could rate the 

EA -3 for professional use. at 13.9 watts. Its advertised professional 

rating is a conservative 12 watts. 
A review of the chart below shows why the EA -3 is rated at 14 

watts for high fidelity applications. and 16 watts as a utility amplifier. 

Notice that our specifications are set at rated power for one or 

more classifications (when our customers need an amplifier for a 

particular use. we believe thay want it to deliver its rated power 

under those particular conditions). Observe that our distortion 

figures are specified at the limits of the amplifier frequency range 

as well as at the traditional 1000 CPS (the common practice of 

rating distortion only at 1000 C:PS does not tell you what happens 

throughout the full range of the amplifier). 
As an example of how these standards work on several com- 

petitive amplifiers. we have prepared the following chart. Notice 

that if the amplifiers did not meet standards at rated output power. 

we have determined the power output where they do meet the 

standards set up under the three categories. 

Amplifier 
Description eription 
and Price 

Heath Standard Rating 
Power r i watts) 

Maximum Power Output satisfy 
Po 

at 
Classification 

Power Rating 
at Test 1 Stds. 

Power Rating 
at Test 2 Stds._ 

Power Rating 
at Test 3 Stds. 

Kit "A" 
"12 w. HI FI" 

$23.90 

Professional 
High Fidelity 

Utility 

Disqualified 
Disqualified 

8.6 watts 

8.4 watts 
9.1 
9.8 

0.02 watts 
1.3 
8.9 

0.65 watts 
1.67 

Assembled Amp. 
"8" "14 w. HI FI" 

Professional 
High Fidelity 

Utility 

0.3 
1.1 

7.8 

4.7 
12.1 

13.2 

0.3 

7.8 

8.6 
8 5.7 

12.9 
$39.50 

Kit "C" 
"12 w.111 FI" 

$34.95 

Professional 
High Fidelity 

Utility 

3.6 
8.0 

11.9 

11.0 
11.8 
12.0 - 

3.6 
6.0 

12.0 

7.5 
11.2 
11.9 

Assembled Amp. 
" D" "15 w. HI FI" 

$64.50 

Professional 
High Fidelity 

Utility 

3.8 
10.6 
14.7 

13.2 
14.3 
14.7 

3.8 
10.6 
14.7 

14.5 
14.5 
15.0 

- Heathkit EA -3 
"'14 w. HI FI" 

$29.95 

Professional 
High Fidelity 

Utility 

13.9 
15.5 
16.4 

15.1 
16.2 
16.5 

13.9 
15.8 
16.6 

15.3 
15.5 
16.4 

76 

ing: 

wer Rating 
Test 4 Stds._ 

Disqualified 
Disqualified 

12.3 watts 

1.2 
5.3 

15.8 

7.5 
13.4 
15.0 

12.0 
18.3 

23.7 

17.6 

18.3 
19.0 

Power Rating 
at Test S Stds. 

3.9 watts 
5.9 
11.6 

4.0 
8.2 
13.9 

6.S 
14.3 

14.9 

14.6 
16.3 

17.0 

18.0 

18.9 

19.5 

The Rea hAit amplifier power rating standards have been established as (uriner assurance co you tir r 

high qua ity of our products. We will live by these standards until industry -wide standards are established. 

Benton Harbor 15, 
Michigan 

a subsidiary of Daystrom, Inc. 
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BRAND NEW ! 
a complete Heathkit Stereo "Package" 

THRILL TO A NEW DIMENSION 
IN STEREO SOUND 

HI -FI STEREO SYSTEM KIT 

For the first time anywhere ... a stereo -kit package, ready -to -play 
after only a few hours assembly time and complete with cabinet, stereo 
amplifier, stereo record changer, bass woofer and stereo speaker wings. 
And the unbelievably low price sets an unprecedented record for 
stereophonic systems of this quality anywhere on the market. One of 
the factors behind this phenomenal achievement is the introduction 
of the revolutionary stereophonic "sum and difference" amplifier used 
in this kit -licensed in kit form exclusively by Heath Company from 
CBS Laboratories. This unique development in audio science employs 
a new principle of stereophonic reproduction. The single chassis am- 
plifier separates the individual stereo channels by utilizing the sum 
and difference of the total signal and directing the sound to the appro- 
priate right and left channels, reproduced by the stereo wing speakers. 
The centrally located woofer reproduces the non -directional bass fre- 
quencies. The result of this modern stereo reproduction is a breath- 
taking experience of sound coming to you with depth and direction 
seldom achieved by conventional stereophonic methods. The beauti- 
fully styled console cabinet houses the stereo amplifier, stereo record 
changer and low -frequency woofer. Controls on the handsome black 
and gold amplifier panel consist of: on -off switch, bass and treble tone 
controls, input selector switch and level balancing control. The new 
CBS sum -and -difference or matrix -type circuit employs only four tubes 
and is extremely easy to assemble. The woofer, mounted behind the 
attractive grille cloth, is a high compliance 8" speaker capable of 30 
cycle response when housed in the acoustically designed ducted -port 
enclosure. The specially designed crossover employs a dual bass -mixing 
250 cycle network. The twin stereo speakers are 6" x 9" extended range, 
dual cone oval speakers. The completely automatic, four speed record 
changer employs a ceramic stereo cartridge with micro -groove dia- 
mond stylus capable of obtaining the best from the latest stereo or LP 
monophonic recordings. A 45 RPM spindle is also included for 45 
RPM monophonic or stereo records. Separate inputs are provided 
for AM /FM tuners or multiplex. Both in styling and performance, 
the all -net. til) -1 Stereo offers you the greatest Hcathkit value in 
years. Sb_ -., r' , R9 lbs. 
Sepfember, 1959 

HEATHKIT SO-1 B (birch 
or SD-I M (mahogany) 

$17995 
(cabinet legs included; 
end tables not Included) 

9 Watt High Fidelity Rating (monophonic) 
Complete -No "Extras" to Buy 
Revolutionary Stereo Amplifier 
Assemble in Just a Few Hours From Easy Step - 
By -Step Instructions 
Beautifully Styled Cabinetry 
Stereo Sound With Such Impact You'll Find It Hard 
to Believe! 

SPECIFICATIONS 
- O:r1AI I Sy a. -m Frequency R. noon. -: ±5 db. 3016.000 cR:. Amplre r: mush -pull enndrbnns r.c.',t where - ,p,- o4.s0. Power versus Distortion: 10 wall:. less than 3"- THD Iron 30.16,000 cn'.. 9 will .. Less than 2',; THD from 3016.000 

cps. I watt, less than O.7 " from 30.16.000 cp .. Peal Po..r. 20 watts: Midranne indi- 
vidual channel power. 5 wall:. Fr.ou,ncy R. . Tur m input. tone controls in ul- 
position. I watt hwel, ±t db, 30.16.000 co,:. rC, rank cartridge input- egualited for 
RIAA characteristics. Input S.nsrbmty: 0.1 visit at 1003 cps to each tuner input for 10 watt output. Hum and Nora: 70 db b.nw 10 w ilt level vide inputs shorted. Channel 
Separation at Srnnilic:rnl f n- ouenci, Cw.,tlI....Ion onnratinn side). 250eps -29.0 db. 
I ke -34.0 rib .2 kc -35.0 db. 2 ke --hag db. 5 kc -36.0 db. 81.:. -37.0 db. 12 kc -35.0 Oh. 
16 ke -29.0 db. Overall Channel Separation. u s i n g RCA t. -.1 record #1427.,. cartridge 
supplied. 1000 to". 20 db, Bass Tone Control 50 cps , - --duahon 8 db. Attenuation 
9 db. Treble Tone Control 10 ke: accentuation 9 db. Altenuebon 7 db. Power 
ments: 117 volts. AC. 60 cycles, 75 walls. Cror sov.+ Network crossover Reg .- 250ap -,. Attenuation rate 12 db per octave. Power ration - -5 watts per channel, Chandra: speeds -16. 33:a. 45. 78 rpm. Cartridge: c -ramie i,ter. -o. oototr.h Ise connected (.0908- dia. mond stylus). Cabinets. dimensions -main cabin-, 30' v.r .. x 34y.." high z IF deep, Satellite speaker, li)¡' wide , 8" high . 

EASY TIME PAYMENTS 
The thrills of stereo sound from this New Heathkit Stereo System 
can be yours NOW .....hile you pay in easy installments. 
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SPECIFICATIONS -Tape Sneed: 7.5 and 3.75 per second. Maui 
mum reel size: r. FreOu..ne y response: Record- playback): ± 2.5 db. 

3O'í2,000 c at 7.5 (PS. ±2.5 db, 30,6.500 cos at 3.75 IPS. 

Harmonic distortion: 1S(. or I, se at normal recording Riel. 3% or 

I, es at peak reccrdinn I. 'el. Sivnalto -noise ratio: 50 db or better. 
o 'erred to normal rotordin0 I,,,. 1. Fluttor and w vc O.3'S RMS at 

7.5 IPS, 0.75% HMS at 3.751 PS. H, ads 13): i'ra'e. record. and in. Line 

stereo playback. Playback edual iuraon: NARTB Curl,:, within ±2 

db. Inputs (21: m,Crochonr and lima. Input imp' -ante: 1 m000nm. 

Outputs (21: A and B terco c ban, Is. Output levels: appro.nmately 

2 ,oils marimum. Output rmcc unnce: Ar,oromat ty 600 ebms 

(cathode follow. re). Recording level rndiebtOr: protess :Onal type 
do met. r. Bia >e rate triObcecv: 60 kc. 7i^ ^n Occuracy: ±2 

Hf or r r, du 105.125 volts AC. 60 cyol,', 32 watt,. D'm. 

; tiers. 15!'.T . tts ' D. total ne et 1031. Mc.'nb^ . 'OU 
r rua t mouet :nr 5, mace Malebo 

C. .. r - .:I c .,r'cul position. 

Tape Recorders 
Field Tested for One Year 

NEW PROFESSIONAL -TYPE TAPE RECORDER KITS 
Designed to take their place in the finest of hi -fi systems, the new models TR -IC and 

TR -1 D Tape Recorders will provide superb performance for years to come. These com- 
pletely field tested, precision engineered instruments provide monophonic record and 
playback in the TR -IC or monophonic record and playback plus stereo playback in 

the TR -1D. 
The mechanical assembly, with fast forward and rewind, is completely finished and 

adjusted -you build only the tape amplifier. Easy to assemble, the amplifier features 

two circuit boards which virtually eliminate wiring errors and assure the high stability 
necessary for consistently good results. 

Low noise EF -86 tubes in input stage and push -pull bias erase oscillator assure maxi- 
mum freedom from hum and noise in recording and playback. 

Two inputs are provided (mike and high level line) for recording from microphone, 

preamplifier, tuner, phono, or TV. In the TR -1D, a separate playback channel with 
cathode follower output is provided for each stereo track -one of the stereo channels is 

used for monophonic playback. 
Separate record and playback heads and amplifiers allow monitoring from tape whilk 

recording. Built -in sound level meter indicates proper recording level and bias for top 

quality recordings. A pause control allows instant starting and stopping of tape for 

accurate cueing and tape editing. Kit includes counter for cueing and editing ease. 

The precision tape mechanism features heavy duty fan cooled motor, balanced fly- 
wheel, long -life bearings, and positive acting braking system. Push button provides instant 

selection of 33; or 7! IPS tape speed. Safety interlock on record switch minimizes the 

possibility of accidental erasing. The handsome styling includes plastic escutcheon in 

soft gold mounted on semi -gloss black panel with black knobs with gold inserts. Complete 

instructions provided for assembly and operation. This outstanding kit offers a combina- 

tion of features found only in higher priced professional tape decks selling for $350 to $400. 

MODEL TR -IC Monaural Tape Deck: Has all features of model TR -ID with the exception of *15996 
stereo playback. Shag. WI.30 lb, 
MODEL TR -1D Stereo TAN Deck: Provides monaural record and playback and stereophonic *1 6996 
playback of the pre. recorded tapes (stacked). Shop. Wt. 30 lbs. V 
MODEL C -TR -IC Conversion Kit: Converts model TRIG to include stereo function of model *1996 
TR-tD. 

NOW! FULL STEREO CONVERSION 
FOR TR -1A OWNERS 
MK'4 Hall -Track Stereo Conversion Kit( '.toddies TR.lA 

cord and pl,,r .. a TE 

d 

62 95 

MK 5 Quarter -Track Stereo Conversion nv eeslo n Kil: . 1, ' 

back of o , . u t , , ' t r a c e shrCO. A d d , . DI'kn 1 t. n Coln ways 

t antlar.l 11ni' !Of twiCe the pl i,lmn time ,ir IQ .,r I'm. - pl'vino 
wah monophonic r, rr Corti st', of a TE 1 . 

mpb'n r. a ,'rep ne ad army plus convene nt. and in 
TI, IA to 7R-1A0. $62.95 

78 

NOW! TWO NEW STEREO -MONO TAPE 
RECORDERS IN THE TR -1A SERIES 
Our most versatile tape recorder k.',. he model TR -1A now can be pur- 
chased in any one of three versions. l'ou can buy the new half -track (TR- 
IAH) or quarter -track (TR -IAQ) versions which record and play back 

stereo and monophonic programming, or you can buy the original monaural 

version (TR -1A) and add either half -track or quarter -track stereo provisions 

later using the NIK -4 or N1K-5 Conversion kits. The tape deck is extremely 

simple to assemble and uses precision hearings throughout the rugged 

mechanism assuring long and faithful service. One control lever selects all 

tape handling functions on the deck, greatly simplifying operation. Speeds 

of 7,5 or 3.75 IPS arc available. Flutter and wow arc held to less than 0.35 %. 

Each tape preamplifier features NAR'FB playback equalization, separate 

record and playback gain control, cathode follower output and provision 

for mike or line input. Record level is indicated on "magic eye' tube. A 

safety interlock is provided to minimize accidental erasure of tape. Filament 

balance control allows adjustment for minimum hum level. Cathode fol- 

lower output from playback channel is approximately 600 ohms impedance. 

Two circuit boards are used for easy assembly. Supplied with attractive 
vinyl -clad steel cover in black leather texture, with inlaid gole! design. Tem- 

plates and instructions provided for panel mounting or equipment en- 

closure installation. 
NOW AVAILABLE IN THREE MODELS! 
MODEL TR -1A: Monaural record /playback with fast for- *9996 
ward and rewind functions. Shpg. Wt. 24 lbs. 

TR -11.1 SPECIFICATIONS- fresuaney Re.len a i.5 IPS ±3 Ob 50.12.000 Cos. 3.75 IPS ±3 

db 507.000 CDs. Signal to Noise Ratio' Better than 45 db below tu:l ouI0u101 125 volts !channel. 

Harmonic Distortion: Less than 2)', at lull output. Bias Eras: Fn'ouency, 605C Ipusnpul I oscillator). 

MODEL TR -IAH: Monaural and haltrack stereo record /playback with 

fast forward and rewind functions. *14996 
Shpç. Wt. 35 lbs. 
TR -1AM SPECIFICATIONS -Fr. ouency Respons' : 7.51 PS ±3 db 40.15.000 Cps. 3.75 I PS ±3 

db 40.10.0)) CD' S'nnal to Noise Ratio: 45 do below l,Ci Output ul I .olt :cnann''I. Harmonic Di 

10nr0n: Les', than 2te at lull output. Bias Erase Fr' Quincy - 
55 IC lou'.npu II Oser, liatorl. 

MODELTR -IAO: Monaural and quarter track stereo with record /playbo, k 

fast forward and rewind functions. *14995 
Shpt). Wt. 35 lbs. 
TR -fAO SPECIFICATIONS- Fre'our ncy R' pone, 7.5 IPS ±3 db 40- 15,000 cps. 3.751PS' 

db 4010.000 cps. Sinnat to Noise Ratio: 40 an be low LB Cutout .75 ',Ott ',Inn'(. Harmonic Dos. 

¿orlon: Less than 22, al lull output. Bide Erase: 55 kC (push n..l 

ELECTRONICS WORLD 
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Program Sources 

SPECIFICATIONS -Tuning Rang: 88 -108 mc. O:e tino 
Sensitivity: 2.5 uy for 20 db of quieting. 3.5 he 'or 30 db o q.,, ti -g. 
25 uy for maximum quieting (45 db). IF Frequency: 10.7 mc. Irr_.... 
Ratio: 45 db. AFC Correction Factor: 75 kc p'r volt. AM S,. Pur 
sion: 25 db. Frequency Response: ±2 ;,b 20. 20.000 cn+ H,uB or is 
Distortion: Less than I.5`ó. 1100 uy. 400 cycl. s 100', modulation. 
Intermodulation Distortion: Less than I`i'i 60 cycle and 6 kd med 
4:1 1100 uv. 30% modulation. Antenna: 300 ohms unbalanced. 
Output Impedance: 600 ohms (cathode follower). Output Volta, : 

nominal .5 volt (with 30% modulation. 20 uy Pow. r 

Requirements: 105.125 volts 50/60 cycle AC at 25 wall.. O, :rail 
Dimensions: 4%' H. x 13.%' W. s 5 }, D. 

-y11/I 

MODEL BC-1A 

*2696 

HIGH FIDELITY AM TUNER KIT (BC -1A) 
Delivers AM broadcast reception comparable to 
FM quality. Features a special detector using 
crystal diodes and broad -band IF circuits for low 
signal distortion. Prcaligned RF and IF eras elimi- 
nate the need for special alignment equipment. 
Sensitivity better than 3 microvolts for one volt out- 
put. Two output levels provided. Built -in power 
supply. Special antenna supplied, also provision for 
outside antenna. Shpg. Wt. 9 lbs. 

MODEL FM-3A ' *269ts 

HIGH FIDELITY FM TUNER KIT (FM -3A) 
Featuring broad -handed circuits for full fidelity and 
better than 10 microvolt sensitivity for 20 db of 
quieting, the FM -3A pulls in stations with clarity 
and full volume. Incorporates stabilised temperature 
compensated oscillator, built -in power supply, pre - 
aligned IF transformers and 'ratio detector. The 
pre -assembled tuning unit is pre -aligned. Two out- 
put levels provided. Shpg. Wt. 8 lbs. 

September, 1959 

NEW HIGH FIDELITY FM TUNER KIT (FM-4) 
This superbly designed unit incorporates advancements in circuit design with 
features asked for by hi -li fans everywhere. Better than 2.5 microvolt sensi- 
tivity, automatic frequency control I.\FC) with defeat switch, flywheel tuning 
and prewired, pre -aligned and pretested tuning unit ... bring you the finest 
in FM listening entertainment. The exceptionally clean chassis layout. pre - 
aligned IF transformers and the prewired. pre -aligned tuning unit insure 
ease of construction with no further need of alignment after the unit is com- 
pleted. The five tube circuit features a generous power supply utilizing a 
silicon diode rectifier for cool running operation and low power consumption. 
The attractive styling of the FM -4 features a vinyl -clad steel cover with 
leather -like texture, soft black front panel, set off with brushed -gold trim 
and new soft evenly -lit dial scale. A multiplex adapter output is provided. 
Feature for feature the FM -4 offers the most outstanding dollar value in FM 
entertainment available today. Shpg. Wt. 8 1hs. 

MONOPHONIC- STEREO AM -FM TUNER KIT (PT -1) 
Outstanding features in both styling and circuitry arc combined in this 10- 
tube deluxe stereo AM -FM combination tuner to bring you the very finest 
of program sources for your listening enjoyment. Features include three 
printed circuit boards for easy construction and high stability -wired, pre - 
aligned 3 -tube FM tuning unit- built -in AM rod antenna -tuning meter - 
automatic frequency control (AFC) with on -off switch -and flywheel tuning. 
Other features include variable AM bandwidth. 10 kc whistle filter. tuned - 
cascode FM front end. FM AGC: and amplified AVC for AM. AM and FM 
circuits are separate and individually tuned so they can he used simultane- 
ously for stereo applications. (.athode follower outputs with individual level 
controls are provided for both AM and FM, with a multiplex adapter output 
provided. A tuning meter and flywheel tuning combined with two edge -lit 
slide rule scales provide effortless tuning. Styling features vinyl -clad steel 
cover in black with inlaid gold design and soft black, rigid die -cast panel set 
off by brushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 lbs. 

AUTOMATIC HI -FI RECORD 
CHANGER KIT (RP -3) 

Combining oIlltumatir convenience 
with turntable quality through 
unique and simple design the 
Hcathkit RP -3 handles your rec- 
ords with the finest of care for full 
fidelity reproduction. 'l'ht' unique 
"turntable pulse" fcatue during 
change cycle and smooth friction 
clutch start prevents record damage. Proper weight distribution and tow 
pivot point friction of the tone arm minimize arm resonance. tracking error, 
and record wear. All record changer kits come equipped with changer base, 
stylus pressure gauge. 45 Ftl'NI spindle, and necessary wire. 
STEREO MODEL RP -3S: Equipped with Shure diamond stylus magnetic 
cartridge providing frequency response of +4 db from 30 to 14.000 (:1's. 
Shpg. Wt. 19 lbs. $74.95 
MONAURAL MODEL RP -3 -LP: (monaural microgroove recordings only): 
Lquipped with Fairchild \lagnetic diamond stylus cartridge. 
Shpg. \\'t. 1') lbs. $74.95 
MONAURAL MODEL RP -3: Features a GE \1811 magnetic cart -idgc with 
diamond 1.1' and sapphire 78 stylus. Shpg. Wt. 19 lbs. $64.95 

SPECIFICATIONS -Oye rah-. from: 105'130 volts 60 cycles. Wow and Flutter: Less Inan 0.18°, p ak at 33 -I /3 
RPM. Turnfahl. Speed: Accurate within ±20.0. Change Cycle: Comps-tea in 9 seconds, Dimension, 13'.7' wpb, 
x L- d. ep. 5' above and 3' below mountrnn board. Motor Type: 4 Pob hum shielded. Type o' 7nv.: F,.:',nn. 
Fir cord Speeds: 4 speeds. Automatic and manual 334 /3, 45. 73 RPM. Manual only -Id RPM. Var.,,li r- III 
Tracking Force: Lass than 0 9 gram Prom t rot r ord to tenth r or,d. Controls, ''ON.OFF' witch. M 

' ,' ..0 
Re,ncl. Sur- dminder" (automatic .peed selection and manning), Manual speed selector (4 

switch. 
I.n._' :: 

Midnight Gray. Base: Maple (unfinished). Mounting Board: Birch (unfinished/. 
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a C011lpPPf(' Citi( lll0llnplln11(' nod L(-'`«'c 

NEW 
MODEL SA -3 

$2995 

NEW 
MODEL EA -1 

$1595 

NEW 
MODEL EA -3 

$2995 
PREAMPLIFIERS 

Model WA -P2 'Master Cuntrol" hi -fi pre- 
amplifier kit. 7 lbs $19.75 

Model SP -2 Mono -Stereo (2 channel mixer) 
Preamplifier kit. 15 lbs $56.95 

Model SP -1 Single Channel version of SP -2. 
13 lbs. $37.95 

Model C -SP -1 Converts SP -1 to SP -2. 5 lbs. 
$21.95 

HEATHKIT 
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Hi-Fi Amplifiers 

NEW ECONOMY' STEREO AMPLIFIER KIT (SA-3) 

gloat h.uun'I e rune( .1t . .titi the , ¡oyn pmt. Ili,'Ii !es el 

preamplifier section of the \ provides com ,Lti m;n1l ter both 11;11111111.1. (1.1nee1 
tune 1'0101'01s pruviile "bees; .nil ' rut lin' b.1, .tel treb!r. 1)11,11 r 1111,1nn'ir cul - 
11111e cuuu'uls Blake possible precise channel L.d.rn, In, \ t ir.rnnel reversing :St it.it 
and .r speaker Abasing sss itch .rllusss optimum performance. Issu separate inputs 
are prowled for each r Damne( u, acrunutnpl.r n 1.r, l:nic 1 .rrtridge plionunr.q,hs, 
:\ \I -F \I tuners, or tape recorder. Priigr.un .nitrer mate h.' rr produced in either 
monuphuuie or stereo tirnn. A really big pot k.e_, nt stereo prrf rmanir for the 

...!I in'.rluen:' c! :,,. \ \l. 13 IDs. 

SPECIFICATIONS Power Output. Power Response: 
Total Harmonic Distortion. 

. 
- 

Intermodulation Distortion. 
Hunt and Norse: 

Outputs:f 

Controls 
Inputs: 

Finish: Dimensions: 

NEW "ECONOMY" 3 WATT AMPLIFIER KIT (EA -1) 

Mole than ew,uch ton conne Illllnt spluure - - ; . _rainy 
cost individual component system. Designed for its, ter.tnie carboy., n. i.1 

placers. nu tri..- 1,11r' reellrilers. etc. (milt -in pt ,mp,huer preside, von su:L, .tii ;Le 
neress:ir tunic :und culnnu controls for rrpnul11n taon tu vnnr 
persona taste. Mosan .1ppu'.n.rut r, 1111.1lit, mille it to .r few hpnrs 

SPECIFICATIONS: Power Output: 
Total Harmonic Distortion: 

modulation Distortion: . 

and Noise:. Power Supply: ' 
1) - ' Input Sensitivity: 
Impedance: Dimensions: - .. 

Power Response: -: - 
Inter. 
Hum 

Inputs: 
Output 

NEW 14 -WATT HI -FI AMPLIFIER (EA -3) 

Front 111.. \I IIIcl I ..0 .e Lib. putes .111 ec, itlrl, i,:' kit ... \nv Si Vlillg. New 
Features, lirilli.tm l'erf,rurntr r' Designed w 11111C0011:1.1 the "heart of your hi -fi 
system, the E..\ -.I combine, tir pr'eauq)lilìrr .unid amplifier into une compact park - 
agc. Pros'iding .1 full! 14 ssau. of high lidelin- pass rra nu n'o th.m arlc11 n.te fut 
operating the acreage ssstrni. the lì: \ -3 provides all tir euntnls necrssary lier pre - 

rise blending of musical reproduction tu cour inrlividu,ll taste. Clearly marked 
controls gir you finger -lip cpnuuand uÌ b:ess .m,l treble " hupst.' and "rut" action, 
sss itch selection of dore sep.u.rle inp11ts, "un- pll'...1u11 cpinun control. A hem 
balm t e e ontrol is asp proidril. 
NOTE THESE OUTSTANDING SPECIFICATIONS: Power Output: 

Power Response: - 
Total 

Harmonic Distortion: .. Intermodulation Distortion: 

POWER AMPLIFIERS 

Hum and Noise: 

Model UA -1 "Universal" hi -fi 12 -watt amplifier bit. 13 lbs. $21.95 
Model W -4AM Single Chassis 20.watt ht -ti ampllner kit. 2$ Ifs $39.75 
Model W -3AM Dual Chassis hi -fi 20 -watt ampllher k:t. 2? lbs $49.75 
Model W.7M "Extra Performance" hi -fi 55-watt amplifier ht. 28 lbs - $54.95 
Model W -5M high fidelity 25 -watt amplifier kit. 31 lbs. $59.75 
Model W -6M high fidelity 70-watt amplifi'r Mt, 52 lbs. $109.95 

SPEAKER SYSTEMS 
Model SS -3 "Basic" fir hi -fi speaker system kit. 

:oî lbs. $34.95 
Model 5S-2 "Basic Range" hi -fi speaker system 

kit. 26 lbs. $39.95 
Model SS 1B "Range Extending" hi -fi speaker 

system kit. 80 lbs. $99.95 

Model HH 1 "Legato" hi -fi speaker system k i t . 195 lbs ..... . ........ ...$299.95 

HEATH COMPANY, Benton Harbor, Michigan 

a subsidiary of Daystrom, /nc. 

ELECTRONICS WORLD 
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NEW: Heath Now Puts 2 -Way Radiotelephone Communications in Reach of Everyone 

Citizen's Band Transceiver Kit 
NEW: No Radio Operators License Necessary! 

Designed to meet all FCC requirements for 
new 11 -meter "Citizens Band" class D 
operation. 
Any U.S. citizen 18 or older eligible for 
license. 
No theory to study -no tests to take. 
Hundreds of uses in business or pleasure. 
Top quality components -proven perform- 
ance- easy to build. 

SPECIFY FREQUENCY CHOICE 
CLASS D CITIZEN'S BAND FREQUENCIES 

28.965 me 27.035 me 27.115 ma 27.165 mc 
28.975 me 27.055 me 27.125 me 27.205 mc 
26.985 me 27.065 me 27.135 me 27.215 mc 
27.035 me 27.075 me 27.155 me 27.225 mc 
27.015 me 27.085 me 27.165 me '27.255 mc 
27.025 me 27.105 me 27.175 me 

'This channel shared with Class C Radio Control. 

NEW 

MODEL CB -1 

Includes transceiver, 
microphone, and 

special power cords. $4295 
First and only kit of its kind ... designed to meet all FCC requirements for two -way radio tele- 
phone communication on new class D 11 -meter "citizens band" ... any U.S. citizen eighteen or 
older eligible for license ... no code test, no radio theory exams, no knowledge of specialized 
operating procedures required , .. just fill out simple form included with kit and mail to FCC 
for registration. The Heathkit CB -I Transceiver is light, compact, simple to assemble, easy to 
use. Buy two or more units, have your own communications system ... talk with family, friends, 
associates from your car, home, boat or office ... cover distances from one to ten miles depending 
on location and type of installation (extensively field tested). A flick of a switch selects "transmit" 
or "receive" while single receiver tuning control selects any of 23 assigned channels ... third 
knob controls volume and turns set on and off. With separate vibrator power supply available 
from Heath, along 5vith two special power cords included with kit, you can convert transceiver 
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, after 
initial installation, with no tools or adjustments. There's a Heathkit accessory antenna for any 
application, mobile or fixed. Kit comes complete with microphone, station identification card 
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application 
forms, a sheet of adhesive -back letters and numbers to affix call letters in space provided on front 
panel, and crystal for one channel. Specify your frequency choice or we will supply crystal of 
appropriate frequency. The famous Heathkit quality coupled with the market -shattering low 
price of this kit make it truly a value of a lifetime. Shpg. Wt. 10 tbs. 

SPECIFICATIONS- Rrceivrr Type: Superrrgeneralive detector wlrl stage. Power Input 5 watts to plate of final RF 
amplifier (FCC ma m). Transmitter Frequency Control: Third ove rtone type quartz crystal operating within 0.005% Of 
marked channel frequency between 32 F and 140 F. Modulation: AM plate modulation automatically limited to less than 
1005 (FCC ri quuoments). Power Supply: 117 V 50/60 cycle. AC. 6 V battery using Model VP.1.6 Vibrator Power Supply or 
12 V battery using Heathkit VP 1.12. Power Requirements: 117 volts 50 /60 cyc to AC 35 watts; 6 V battery w /VP.1.6. 6.5 amps., 
17 V battery w /VP.1 -12, 4.0 amps. Total B + requirements, 260 volts at 60 ma; total heater requirements, 6.3 volts at 1.8 

r :`.6 volts at 0.9 amps. Power Reehtier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Combi 
- - td and desk type. ceramic element plastic case, with cord and connector. RF Output Impedance: 50 ohms. 

inch (round). Undistorted Audio Power Output: Appro,imatrly 1 watt. Line Cords: Two supplied, one for 
c r d dt Po... r rr .. . matcally switch,/ when appropriate line cord is plugged in. 

NEW 
MODEL CO -1 

$795 
(batteries included) 

NEW TRANSISTOR CODE 
PRACTICE OSCILLATOR KIT 
(CO -1) 

Your best buy in a high duality code 
oscillator, the CO -1 is ideal for Boy 
Scouts or beginning radio hams. Prac- 
tice code by authentic CW tone or 
blinker light. Switch selects built -in 
speaker or light. Contactor provided 
for practice keying or any standard 
key can be connected. Completely 
transistorized for long battery life. 
Powered by two standard flashlight 
batteries. Batteries included. Shpg. 
Wt. 3 lbs. 

ANTENNAS 
MODEL CBU -1 "UTILITY" ANTENNA 
Low cia, portulile antenna t.r ( B. I Transceiver 
for temporary installations, mobil.- or fixed, where 
maximum coverage is not required. Rugged clip 
fin. mounting on raves- trough of house or rain gut- 
ters of ears, trucks, etc. Bracket supplied for 
mounting on transceiver or any flat surface. 451/2' 
base- loaded, antenna with 12' connecting cable 
comes'complete, ready to use. Shpg. Wt. 3 lbs. 

$9.95 

MODEL CBM -1 "MOBILE" ANTENNA 
For C:8 -I Transceiver permanent mobile installa- 
lions where gravest coverage is desired. Easy to 
install double chain -type bumper mount spring 
base -no cutting or drilling. E wily adapted to 
boats, etc. wave whip antenna approximately 
9' from mounting surface to lip- supplied with 
clip for securing in semi -horizontal position to clear 
obstructions. Kit is complete with 102" whip in 2 
sections, 15' connecting cable and all necessary 
hardware. Shpg. Wt. 7 lbs. 

519.95 

MODEL CBF -1 "FIXED LOCATION" 
ANTENNA 
:\ t, watc "gro1md plane" type antenna For C8 -1 
Transceiver using 4 radia elements as the "ground 
plane" and I vertical element as the radiator. Ex- 
cellent coverage, essentially non -directional, mak- 
ing it ideal for communications between fixed and 
mobile units. Antenna measures 9' 4" from bottom 
of mounting bracket to top of vertical radiator. 
Radial length 9'. Kit is complete with 50' con- 
necting cable and easy to install mounting clamp. 
Shpg. Wt. 7 lbs. $19.95 

POWER SUPPLIES FOR 
MOBILE USE OF CB -1: 
MODEL VP -1 -6 Vibrator Power Supply kit for 

6 volt batteries. Shpg. Wt. 4 lbs. 
$7.95 

Model VP -1.12 Vibrator Power Supply kit for 
12 volt batteries. Shpg. Wt. 4 lbs. 

57.95 

TRANSISTOR PORTABLES 
... and other Do -It- Yourself Hobby Kits 
Model )(R -1P Transistor Portable Radio kit...6lbs. 529.95 
Model C_R -1 Crystal Radio kit...3 lbs. $7.95 
Model BT -1 Battery Tester kit. ..2 lbs. $8.50 
Model ET 1 Enlarger Timer kit...3lbs $11.50 
Model BR -2 Broadcast -Band Receiver kit. . 10lbs..,(less cab.) $18.95 
Model RC -1 Professional Radiation Counter kit...8lbs - .$79.95 

MARINE KITS ... 
For Fun and Safety Afloat 

Model DF2 Two Band Transistor Radio Direction Finder kit 
9 lbs - $69.95 

Model FD -1.6 Fuel Vapor Detector kit (6 v.)...4 lbs $35.95 
Model FD -1 -12 Fuel Vapor Detector kit (12 v.).. .4 lbs $35.95 
Model MC -1 Marine Battery Charge kit...16lbs. $39.95 
Model PC -1 Power Converter kit...8lbs. 524.95 

MODEL XR -1P 

MODEL DF -2 
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New- Electronic Ignition Analyzer Kit-IA-1A 

MODEL IA -1A 

$5995 
A Fraction of the Cost of Comparable Instruments 

Shows "Picture" of Entire Ignition System Performance 
on Cathode Ray Screen 

Shows Primary or Secondary Circuit Patterns 

"Trouble- Shoot" Complicated Ignition Faults in Minutes 

A revolutionary development in the automotive tune -up field. Ilea thkit 
offers the small garage owner, service station operator or hobbyist an 

ignition analyzer with qualities and features of scopes costing several 

times as much (comparable to instruments costing as much asS750.00). 

The savings you realize through do- it- ourself kit assembly are only 
part of the story. Heath engineering know -how and tremendous 
buying power play an important role in keeping prices at rock bottom. 
Yet, this scope, as with all Ileathkits, is designed to be "beginner 
built ". A few hours of your spare time ... and you're in business. 
The IA -IA lots you check the complete ignition system of an +nto- 
mobile in operation by merely connecting two leads to observe the 
tell -tale spark pattern of the cylinders. Can he used with the car under 
load and in motion by adding a vibrator power supply. Shows condi- 
tion of coil, condenser. points. plugs and ignition wiring. A switch 
selects either primary or seconday circuit patterns; or alternately 

A COMPLETE LINE OF INSTRUMENT KITS 
OSCILLOSCOPES 
Model OM tl Purpose" 5' oscilloscope kit ..22 lbs.... $39.95 

Model 012 "Extra Duty" 5' oscilloscope kit.. .22 lbs $65.95 

Model OP -1 "Professional" 5' DC oscilloscope kit...34 lbs..... $179.95 

METERS 

Model V -7A Etched Circuit VTVM kit...7 lbs. $25.95 

Model AV -3 Audio VTVM kit...6 lbs. $29.95 

Model MM -1 20,000 ohms /volt VOM kit...6 lbs... $29.95 

Model AW -1 Audio Wattmeter kit...7 lbs. $29.50 
Model M -1 Handitester kit. ..3lbs. $17.95 

GENERATORS 
Model TS -4A TV Alignment Generator kit...16 lbs. $49.50 

Model CD -1 Color Bar and Dot Generator kit.. .13 lbs. ..... ....$59.95 
Model SG -8 RF Signal Generator kit...8 lbs... . $19.50 

Model TO-1 RF Test Oscillator kit...4 lbs... $16.95 

Model LG -1 Laboratory RF Generator kit.. 16 Iba. $48.95 

Model AG -9A Audio Generator kit...10 lbs $34.50 

Model AG -10 Sine -Square Generator kit...12 lbs. $49.95 

Model AA-1 Audio Analyzer kit...13 lbs $49.95 

TEST INSTRUMENTS 
Model TC-3 Tube Checker kit ..12 lbs..... .. .... 
Model CC -1 Cathode Ray Tube Checker kit...10 lbs.. 

Model T -4 Visual -Aural Signal Tracer kit ...5 lbs..... 
Model C -3 Condenser Checker kit...7 lbs 

Model CM -1 Direct Reading Capacity Meter kit...7 lbs 

Model CT -1 In- Circuit Capaci- Tester kit. ..5 lbs 

Plus many more quality instruments for every need/ 
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$39.95 
$24.95 

$19.95 
$19.50 

$29.50 
$7.95 

provides choice of parade or superimposed secondary patterns. It will 
also indicate coil reserve, a poor spark plug. defective wiring and will 
even identify the offending plug or wire. Also detects breaker point 
bounce. a defective condenser, or will allow selling of the dwell -time 
of the points. The IA -IA is simple to use, with a minimum of controls, 
yet is completely flexible for all types of internal combustion engines 
with coil ignition and accessible breaker points Shows complete 
engine cycle or iust one cylinder at a ante. Test leads and compre- 
hensive instruction manuals are supplied with kit. Shpg. Wt. 20 lbs. 

NEW MODIFICATION KIT FOR OWNERS OF 
MODEL IA -I IGNITION ANALYZERS: 
Gives you switch selection of either primary or secondary circuit 
patterns: or alternately provides choice of parade or superimposed 
secondary patterns. Kit includes test lead modification parts and 
nnnprehensive instructions for modification and use. Shpg. '.Vt. 2 lbs. 
Ileathkit 

A COMILt I c 

HAM GEAR 

FIXED STATION 

Model DX-20 CW Transmitter kit.. 19 lbs.. $35.95 

Model DX 40 Phone and CW Transmitter 
$64.95 hí...25 lbs.... 

Model DX-100-B Phone and CW 

Transmitter kit...107 lbs... .. $189.50 

Model VHF1 "Seneca" VHF Ham 
$159.95 Tra- snnitter kit. 56 lbs.... S 

Model TX1 "Apache" Ham 

Transmtter kit. ..110 lbs... ... $234.95 

Model RX -1 "Mohawk" Ham Receiver 

i6 It.- $274.95 

MOBILE 

Model MT1 'Cho/erne" Mobile Hain 
$99.95 

Transmitter kit ...19 lbs.. 

Model M R 1 "Comanche" Mobile Hare 
95 

Receiver kit ...19 lbs....... . 

Model MP -1 Mobile Power Supply kit 
$41 9' 

8 lbs 

Model PM -2 Power Meter kit ..2 lbs. 512 43 

Model AK -7 Mobile Speaker kit - ?; 9' 

ELECTRONICS WORLD 
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NEW EDUCATIONAL ELECTRONIC ANALOG 
COMPUTER KIT (EC -1) 

9 DC operational amplifiers -3 initial condi- 
tion power supplies 
5 coefficient potentiometers- repetitive solu- 
tion oscillator 
Electronically regulated power supply 

Filling a multitude of needs in the fields of education 
and electronics, the model EC -1 puts advanced engi- 
neering techniques within easy reach of the average 
individual or institution. An assortment of precision 
components and patch cords are provided for setting 
up many complex problems. Solutions are read directly on the panel mounted 
meter or on an external read -out device such as the Heathkit OR -1 DC Oscillo- 
scope. An informative manual is provided, illustrating operating procedures 
and basic computer information as well as showing how to set up and solve 
typical problems. Shpg. Wt. 43 lbs. 

eee®e 64)4i.'a +xevixaswsói assa.s 
as ss 

o s > ,; C. ss .sri' 
I I 

.ti. 
9 

HEATHKIT EC-1 

$19995 

NEW 5" DC OSCILLOSCOPE KIT (OR -1) 
Identical DC coupled vertical and hori- 
zontal amplifiers 
5A DP2 flat-face CRT- edge -lit graticule 
Transformer operated silicon diode 
power supply 

Offering all the features of a high quality DC oscilloscope, 
the model OR -1 is ideal as a read -out indicator in com- 
puter applications as aril as many types of testing ;Ind development F.. 
DC to 200 kc (I db point) bandwidth, 0.1 V (peak -to -peak) per CM sensitivity 
(uncalibrated). Normal frequency coverage is from 5 to 50 kc in four overlapping 
ranges. Critical voltages are regulated with gas -filled VR tubes. Coupling may be 
either AC or DC as selected by the input attenua tor switch. Many uses in industrial, 
educational and medical fields. Shpg. Wt. 21 lbs. 

HEATHKIT OR-1 

$I I995 

COMING SOON! ELECTRONIC ORGAN KIT... 
. an instrument that will excite the entire musical world. Engineered to familiar 

Heathkit perfection, and styled for the most discriminating taste ... yet simple to 
assemble and priced for the average home. Interested? Send your name and address. 
we'll rush information as soon as available. No obligation. 

NOTE: all prices and specifi- 
cations subject to change 
without notice. 
Enclosed find ( ) check ( ) 
money order. Please ship 
C.O.D. ( ) 

On Express orders do not in- 
clude transportation charges 
-they will be collected by the 
express agency at time of 
delivery. 

On Parcel Post Orders include 
postage for weight shown. All 
prices are NET F.O.B. Benton 
Harbor, Michigan, and apply 
to Continental U.S. and Pos- 
sessions only. 20% Deposit 
required on all C.O.D. orders. 

Free Catalog 
Over 100 easy -to -build kits are illustrated 
and described In the latest Heathkit cata- 
log. If you are among the thousands 
interested in saving one -half or more on 
hi -ti, test, marine, or ham radio instru- 
ments, send for your free copy today. 

HEATH COMPANY BENTON HARBOR 15. MICH. 

Name 

Address 

1 

a'BUbsidiary of Dayslrom, Inc. 

SHIP VIA 

-- _ -- 0 Parcel Post 

- - - D bpress 
Ili Freight 

State_ 
. 

Best Wa . 7 

City 6 Zone 
(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

D SEND FREE HEATHKIT CATALOG 
POSTAGE 

TOTAL 

HEATHKITS are also available at your Dealer ner,estt P ge 
D 
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Convenient "over- the -counter" delivery is 
now available through any of the Authorized 
Heathkit Dealers listed below. Although you 
will find the price of Heathkits slightly higher 
when buying locally, we're sure you'll agree 
that this increase is justified. Your dealer 
absorbs all transportation charges, carries 
a complete stock of kits for immediate de- 

livery, provides demonstration facilities, 
offers you a reliable source for parts and 
fast service... and stands ready to counsel 
or advise you on any problem that might 
arise. 

This new service does not affect your 
continued privilege to buy directly from 
Heath Company if you prefer. 

NOW READY TO SERVE 
CALIFORNIA 

BAKERSFIELD 
Kiesub Corporation 
2615 "F" Street 

BERKELEY 
acKIT Corporation 

2002 University Avenue 
CHICO 

Dunlap Radio & TV 
928 Main Street 

EL CAJON 
Tetrad Electronics 
182 East Main Street 

FRESNO 
Dunlap Radio A TV 
2617 Tulare Street 

LONG BEACH 
Kierulfl ó Company 
1501 Magnolia 

LOS ANGELES 
Bushnell Sound Corp. 
12024 Wilshire Boulevard 
Kierullf Sound Corp. 
820 West Olympic Boulevard 
Kierullf ó Company 
6303 E. Corsair 

MARYSVILLE 
Dunlap Radio A TV 
5th & "J" Street 

MERCED 
Dunlap Radio & TV 
234 West 17th Street 

MODESTO 
Dunlap Radio a TV 
419 10th Street 

NATIONAL CITY 
Telrad Electronics 
639 National 

ONTARIO 
Kiesub Corporation 
124 N. Benson 

OXNARD 
Kierulfl & Company 
508 E. Date Street 

PALO ALTO 
Zack Electronics 
654 High Street 

SACRAMENTO 
Dunlap Radio & TV 
1800 22nd Street 

SAN BERNARDINO 
Kierullf L Company 
390 South Mt. Vernon 

SAN DIEGO 
Tetrad Electronics 
3453 University Avenue 

SAN FRANCISCO 
Zack Electronics 
1422 Market Street 

SANTA BARBARA 
zacKIT Corporation 
513 State Street 

STOCKTON 
Dunlap Radio & TV 
27 North Grant Street 

TARZANA 
Valley Sound Corp. 
18841 Ventura Boulevard 

VAN NUYS 
Kierulfl & Company 
14511 Delano 

VISALIA 
Dunlap Radio & TV 
1725 Mooney Avenue 

DELAWARE 
WILMINGTON 

Radio Electric Service Co. 
Third & Tatnall Streets 

FLORIDA 
COCOA 

Thurow Distributors, Inc. 
540 St. Johns Street 

MIAMI 
Thurow Distributors, Inc. 
1800 Northwest 23rd Street 

LOUISIANA 
LAFAYETTE 

Sterling Radio Products, Inc. 
1005 Cameron Street 

MARYLAND 
SALISBURY 

Radio Electric Service Co. 
736 South Salisbury Boulevard 

MASSACHUSETTS 
BOSTON 

Audionics, Incorporated 
1348 Boylston Street 

MICHIGAN 
ALLEN PARK 

Volta Electronics 
6716 Park Avenue 

DETROIT 
High Fidelity Workshop 
16400 West Seven Mile Road 

MINNESOTA 
MINNEAPOLIS 

Audio King Company 
913 West Lake Street 

NEW JERSEY 
ATLANTIC CITY 

Radio Electric Service Co. 
452 North Albany Avenue 

CAMDEN 
Radio Electric Service Co. 
513 Cooper Street 

MOUNTAINSIDE 
Federated Purchaser, Inc. 
1021 U. S. Route #22 

NEWARK 
Federated Purchaser, Inc. 
114 Hudson Street 

NEW YORK 
BELLEROSE 

Cross Island Electronics, Inc. 
247-40 Jericho Turnpike 

BROOKLYN 
Acme Electronics. Incorporated 
59 Willoughby Street 

FARMINGDALE 
Gem Elec. Distributors, Inc. 
34 Hempstead Turnpike 

FOREST HILLS 
Beam Electronics, Incorporated 
lo1 -10 queens Boulevard 

HICKSVILLE 
Gem Elec. Distributors, Inc. 
236 Broadway 

MINEOLA 
Arrow Electronics. Incorporated 
525 Jericho Turnpike 

MT. VERNON 
Devis Radio Distributing Co., Inc. 
70 East Third Street 

NEW YORK 
Arrow Electronics. Incorporated 

65 Cortlandt Street 
Harvey Radio Company 
103 West 43rd Street 

NO. CAROLINA 
CHARLOTTE 

Southeastern Radio Supply Co. 
1200 W. Morehead Street 

GREENSBORO 
Southeastern Radio Supply Co. 
404 N. Eugene Street 

FAYETTEVILLE 
Southeastern Radio Supply Co. 
525 Gillespie Street 

KINSTON 
Southeastern Radio Supply Co. 
408 N. Heritage Street 

RALEIGH 
Southeastern Radio Supply Co. 
414 Hillsboro Street 

OHIO 
CHILLICOTHE 

Buckeye Electronics Dist., Inc. 
565 North High St. 

COLUMBUS 
Buckeye Electronics Dist., Inc. 
236 -246 East Long Street 

DAYTON 
Ham 'N Hi -Fi. Inc. 
826 North Main Street 
Srepco, Inc. 
314 Leo Street 

HAMILTON 
Srepco, Inc. 
145 Highland Avenue 

YOU.- 
OHIO 

MIDDLETO W N 
Srepco, Inc. 
2104 Brentwood Avenue 

NEWARK 
Buckeye Electronics Dist., Inc. 
114 Union Street 

PIQUA 
Srepco, Inc. 
R.R. rl, Bos 308 

SPRINGFIELD 
Standard Radio- Springfield, Inc. 
1300 S. Paris Road 

ZANESVILLE 
Buckeye Electronics Dist., Inc. 
120 South Eighth Street 

OREGON 
PORTLAND 

Eccles Electric Company 
237 Northeast Broadway 

SALEM 
Cecil Fames Company 
440 Church Street, Northeast 

PENNSYLVANIA 
ALLENTOWN 

Federated Purchaser. Inc. 
1115 Hamilton Street 

EASTON 
Federated Purchaser. Inc. 
925 Northampton Street 

PHILADELPHIA 
Austin Electronics, Inc. 
1421 Walnut Street 
Radio Electric Service Co. 
701 Arch Street 
Radio Electric Service Co. 
3412 Germantown Avenue 
Radio Electric Service Co. 
5930 Market Street 

WILLOW GROVE 
Radio Electric Service Co. 
29 York Road 

YORK 
Radio Electric Service Co. 
1114 Roosevelt Extension 

RHODE ISLAND 
PROVIDENCE 

Audionics, Incorporated 
790 North Main Street 

TEXAS 
BEAUMONT 

Sterling Radio Products, Inc. 
1160 Laurel Street 

BRYAN 
Sterling Radio Products, Inc. 
2615 Texas Avenue 

DALLAS 
Hillcrest Records. Inc. 
6309 Hillcrest Avenue 

HOUSTON 
Sound Equipment, Incorporated. 
2506 Crawford Street 

HOUSTON 
Sterling Radio Products, Inc. 
1616 McKinney Avenue 

LUFKIN 
Sterling Radio Products, Inc. 
428 Atkinson Street 

VIRGINIA 
ARLINGTON 

Key Electronics, Inc. 
126 South Wayne Street 

WASHINGTON 
SEATTLE 

Seattle Radio Supply, Inc. 
2117 Second Avenue 

WISCONSIN 
MADISON 

Hi -Fi Corner 
401 State Street 
Satterfield Electronics, Inc. 
1900 South Park 

MILWAUKEE 
Hi -Fi Center 
4236 West Capitol Drive 
Netzow's 
2630 North Downer Avenue 

Careful selection of reliable qualified dealers is a s /ow 
process ... so please bear with us if your area has not 
been covered. Thank you. 

HEATH COMPANY 
Benton Harbor, Mich. 
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Strom, Inc. 

Service Plans & the Dealer 
(Continued from page 61) 

bank. The 30,000 customers who now 
subscribe to the Morris Plan charge - 
account system are expected to form 
the nucleus of the customers for the 
firm's new Home Service Plan. 

Since all calls for service will have 
to be made directly to the bank, it will 
probably eliminate the major criticism 
of dealers who participated in the 
bank's original credit -plan program. 
The bank assumed no liability for 
credit given to card -holders who had 
exhausted their credit funds if the 
dealer had failed to get prior credit ap- 
proval on the transaction from the 
bank. Under the Home Service Plan, 
the bank will check the customer's 
credit standing before relaying the call 
on to a service contractor. 

Undoubtedly, the progress and effec- 
tiveness of the Indianapolis bank's 
home service plan will be studied by 
banks in all parts of the country that 
are using the revolving check -credit 
system, which has become a "red hot 
item" in banking circles. Many dealers 
have been critical of these check -credit 
plans because the banks assume no 
liability when a bank credit check 
bounces. If, however, all calls for serv- 
ice are handled by a department of the 
bank, the condition of a customer's ac- 
count could be checked before the call 
was passed on to a service contractor. 

These plans need not be inimical to 
the best interests of independent serv- 
ice, as an industry, if properly man- 
aged. Regardless of the type of plan, 
the service must be handled by a re- 
liable, competent service operator or 
contractor. The degree of the success 
these systems achieve will be deter- 
mined by the quality and character of 
the service that is provided by the 
affiliated service shops. Under consci- 
entious and alert management, such 
plans could help to create a higher de- 
gree of respect and acceptance for in- 
dependent service shops by the general 
public. 

To the independent dealer who does 
not participate in them, these service 
plans constitute a new type of compe- 
tition, aggravating the already serious 
problem of maintaining an adequate 
volume of business. 

Long- range, the dealer must find 
ways to get business against competi- 
tion with more promotional resources 
than he has. Becoming a contractor in 
a club plan is one way. Another is to 
offset losses in consumer service by 
entering the growing commercial and 
industrial electronics fields. A third 
is to develop a sales -promotion plan 
that will keep old customers and win 
new ones despite competition. 

Much as some small business opera- 
tors would like it, there is no chance 
to maintain the status quo in any type 
of business activity. A business either 
keeps moving forward or it falls be- 
hind to finally drop by the wayside 
from sheer financial exhaustion. -[0- 
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V@ ROHN 
for ALL TV installation needs! 

LOOK TO THE FOREMOST NAME 
IN THE COMPLETE LINE OF HOME TV, 

AMATEUR AND COMMUNICATION 
TOWERS, PLUS A COMPLETE LINE 

OF INSTALLATION NEEDS. 
You'll find that the ROHN line is 

complete. It gives you better products 

TOWERS 
INo. 25 The ROHN No. 

25 tower is one of the finest 
ever designed ... a full 33% 
stronger and more durable 
than "similar sized" towers. 
This is achieved by amazing 
zig -zag cross bracing design 
combined with highest grade 
steel and heavy -duty steel 
side -rail tubing. This superior 
strength means that this tower 
can ordinarily be installed self- 
supporting to 50 feet or guyed 
to 200! It is truly the finest tow- 
er of its kind for home televi- 
sion reception. 

No. 0 
This ROHN tower features the 
well -known "magic triangle ", 
the cross -bracing construction 
that is unequalled in strength 
and durability. Also available 
self- supporting, or guyed to 
about 150 feet. 

at a better price. Practically all ROHN 
products are available in the finest of fin- 
ishes ... hot - dipped galvanizing! Rely on 
the dependable name for ALL your needs 
-ROHN ... today one of the largest 
manufacturers of a complete line of this 
type equipment. 

Complete communications catalog 

Fold -over The No. 25, 
as well as heovy -duty No. 40 
communication tower, can be 
converted into "fold- over" 
towers for amateur use ... the 
only tower of its kind. They let 
you work on the ground!" 

Communications 
FIVE complete lines of commu- 
nication towers are available 
to fulfill practically any need, 
including a 130 foot true 
heavy -duty communication 
tower that is completely self. 

sent on request! supporting and guyed models 
up to 600 feet! 

PlaB TMF,-' ROHN DESIGNED ITEMS 

° 
ob 

::- , 
, / 

1 
- 

_ ' 
Ito- 

!ri 
; . 

Telescoping masts -Unexcelled in design, Roof towers- Available in 10, 5 and 3 Tubing-Just what you want: 6" expanded Bases -Wide variety cf roof mount bases. 
structure and strength, with s I exclu foot heights. Most of them are collapsible end with Vs" toper to form a solid locking Special locking feature. Also available is 
live features! All popular sizes, heights and for easy shipping. Ideal in use -a ROHN joint! High carbon steel. Available 5, 10 cast aluminum roof mounts and many other 
weights available. "big- seller ". foot lengths, 1 ', ", 1%z" diameter, 16 and types. 

18 gouge. 

Get the full and complete catalog from 
your ROHN representative. 

ROHN Manufacturing Company : 

116 LIMESTONE, BELLEVUE 

PEORIA, ILLINOIS 

September, 1959 

ROHN Manufacturing Company 
116 limestone, Bellevue 
Peoria, Illinois 
Please send me literature on full line of ROHN products. 

Firm 

Name 

Address 

Title 

City State 
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maybe you've seen 
such quality before but 
never at these low prices 

SNIc... 
STEREO COMPONENTS 
Engineered by one of the nation's foremost 
independent phonograph manufacturers. These 
new high fidelity stereo components represent 
this firm's vast engineering and experience. 

O O O 40 s - - 

SONIC CUSTOM -CRAFT 
S -200 12 watt stereo, 
master control center and 
dual amplifiers. 6 watts 
per channel develops 24 

watts of peak power. Frequency response, ± 1.5 db 
from 50 to 15,000 cps. Total harmonic distortion, less 
than 2% at full rated output. Stereo or monophonic 
inputs. Internal audible stereo test signal for channel 
and speaker balance adjustment. 9 separate front -panel 
controls. 4, 8 and 16 ohm ouputs for single, double, 
01 triple channel operation. 

audiophile net with enclosure $49.95 
SONIC CUSTOM -CRAFT 
S -100 low- priced hi -fi l0 
watt stereo, master con- 
trol center, and dual 
amplifiers. 5 watts per 

Channel develops 20 watts of peak power. 50 to 15,000 
cps response with less than 5% of total harmonic dis- 
tortion at full rated power. Hum and noise. 45 db 
below maximum rated power. 4 stereo or monophonic 
inputs. 8 ohm outputs for single or double operation. 

audiophile net with enclosure $34.95 
SONIC CUSTOM -CRAFT 
MODEL 19 FM -AM 
TUNER Super -sensitive 
tuner features drift -free 
automatic frequency con- 

trol performance and 3-gang tuning capacitor for 
optimum selectivity. Sensitivity-FM 5 µv for 30 db 
quieting. Total harmonic distortion at rated output, 
less than 1.5 %. Selectivity bandwidth at 6 db point: 
FM 200 kc, AM 9 kc. Frequency response. FM ± 2 db 
of standard de- emphasis curve, AM 20 to 9,000 cps. 
Function switch AM, FM or FM -AFC. 

audiophile net less cabinet $79.95 
MODEL 19C with handsome mahogany cabinet. 

audiophile net $99.95 
SONIC CUSTOM -CRAFT S -400 (pictured above) Qual- 
ity combination 40 watt stereo amplifier, master con- 
trol center, and transistorized preamplifier. 20 watts 
per channel delivers 80 watts of peak power. Frequency 
response, fiat from 20 to 20,000 cps ± 0.5 db. Less 
than 1% total harmonic distortion at full rated out- 
put. Built -in stereo test signal to adjust Marine' and 
speaker balance as well as speaker phasing. Sonic 
Stereo Monitor, a precision meter shows when both 
channels are properly balanced. 8 inputs and 9 front 
panel controls handle any program source. 4, 8 and 16 
ohm outputs for single, double or triple channel 
operation. audiophile net with enclosure $99.95 

at your local hi -fi dealer, or write 
SONIC INDUSTRIES, INC. 

19 Wilbur Street, Lynbrook, N. Y. 
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AUDAX HI -FI SPEAKERS 
The Audu.» Djrision of Rek -O -Kut 

Company, 38 -19 108th St., Corona 68, 
N. Y. is currently offering a new line 
of high -fidelity speakers which have 

been especially designed by George Nel- 
son, a leading furniture and industrial 
designer. 

The new units are individually 
crafted from oiled walnut and finished 
on all four sides. Each model has de- 
tachable legs and a completely new 
type of speaker grille -a "three- dimen- 
sional acoustic screen." 

The Model CA -80 houses two 8" ex- 
tended -range speakers while the Model 
CA -100 has two 10" woofers plus two 
special cone tweeters for augmenting 
high- frequency response. Both units 
are intended for bookshelf placement 
and may also be used as floor speakers. 

The enclosure measures 12 "x12 "x24 ". 
The decorative metallic edging serves 
as a trim between the overlapping fab- 
ric grille and the cabinet surface. For 
more complete information and prices 
on these new models, write the manu- 
facturer direct. 

STEREO BALANCE METER 
Kinematix, Incorporated, 1616 N. 

Damen Ave., Chicago 22, Ill. has re- 
cently introduced a sound balance me- 
ter for stereophonic system applica- 
tions. 

Since the unit was designed specifi- 
cally for home use, once installed it 

requires no adjustment or manual op- 
eration. The instrument is housed in a 
natural wood enclosure and incorpo- 
rates a single, easy -to -read meter which 
is connected to the speaker output ter- 

minais. The user simply adjusts his 
volume controls until the needle is cen- 
tered. The circuit also incorporates a 
control panel with two simple volume 
controls which permit the user to make 
the two channels of his sound system 
unequal in volume to compensate for 
acoustic environmental problems or 
off -center seating arrangements. 

Cabinets in blonde, mahogany, or 
walnut finishes are available. 

STEREO AMPLIFIER KIT 
Heath Company, Benton Harbor, 

Michigan is now offering a budget - 
priced stereo amplifier kit, the Model 
SA -3. 

A high -level preamp section provides 
complete control for both channels. 
Ganged tone controls provide conven- 
ient "boost" and "cut" action for bass 
and treble while dual concentric vol- 
ume controls facilitate channel balanc- 

ing. A channel reversing switch and 
speaker phasing switch permit the user 
to select his own mode of listening. 
Two separate inputs are provided for 
each channel to accomodate ceramic 
cartridge phonographs, AM -FM tuners, 
or tape recorder. 

Power output is 3 watts per channel. 
Frequency is ±1 db from 50 to 20,000 
cps at 3 watts output. Each channel 
offers 4 -, 8 -, and 16 -ohm outputs. The 
unit, when assembled in the black, 
gold- trimmed cabinet, measures 12tz" 
x6aá "x314 ". 

"ELIPTOFLEX" ENCLOSURE 
Lafayette Radio, 165 -08 Liberty Ave., 

Jamaica 33, N. Y. has introduced a new 
bookshelf enclosure designed to pro- 
mote maximum performance from any 
12" wide -range speaker or 12" woofer, 
separate tweeter, and dividing net- 
work. 

Although the design is basically that 
of "reflex" or "ported" types, this new 
enclosure incorporates two unique fea- 
tures-an elliptical port and a triangu- 
lar shaped diffracting ring mounted on 
the front of the baffle board. Accord- 
ing to the company these features 
serve to broaden the frequency re- 
sponse, improve transient response, 
and create a "lens" effect, changing 
relative particle velocities and thus 
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phase relationships so as to produce 
a smooth transition from front to rear 
radiation. 

For farther information on the 
"Eliptoflex" enclosure, including full 
mechanical specifications, write the 
company direct. 

WIDE -RANGE MICROPHONE 
Tandberg of America, Inc., 8 Third 

Ave., Pelham, N. Y. is now merchandis- 
ing the new Type 
DP4 dynamic mi- 
crophone made 
by Grannpiun. 
Reproducers 
Limited of Eng- 
land. 

The DP4 is a 
high - pressure 
type unit which 
achieves uni- 
form, wide -range 
frequency re- 
sponse extending 
from 50 to 15,000 
cps. The unit weighs less than one -half 
pound and can be used as a hand -held 
or desk microphone. The holder which 
comes with the microphone can be 
easily removed when desired. The mi- 
crophone itself is 81.1" long and lrsu;" 
in diameter. It is finished in black and 
chrome. 

The Type DP4 dynamic mike is 
available in 25 -ohm. 600 -ohm, and 
50,000 -ohm impedance models. These 
models may be selected with push - 
button or slide -switch operation. 

The U. S. distributor will supply full 
specifications on request. 

EICO AM TUNER 
Electronic Instrument Co., Inc. 

(EICO I , 33 -00 Northern Boulevard. 
Long Island City 1, N. Y. is now offer- 
ing a matching AM tuner, the HFT94, 
as a companion piece to its Model 
HFT90 FM tuner. 

Available in both kit and factory - 
wired versions, the new tuner features 
a choice of "hi -fi" wide bandpass to 
14,000 cps or narrow bandpass to 7000 
cps for weaker or distant stations; 
tuned r.f. stage for high selectivity and 
sensitivity; pre -aligned ri. and i.f. 
coils; built -in ferrite loop; and pre- 

wired precision "eye -tronic" tuning 
with the traveling DM -70 indicator 
that contracts into an "exclamation 
point" at exact center of each chan- 
nel. 

A high -"Q" filter eliminates 10 -kc. 
whistle while reducing response by no 
more than 3 db at 9000 cps. Typical 
sensitivity is 31.1v. at 30!S modulation 
for 1 volt output, 20 db signal -to -noise 
ratio. No alignment or test instru- 

To 
Make 
Your 

Components 
Sound 

NEW 
Again! 

EL37 . . 

v : rLsut9t l 

A rattable 
Singly and in 

Marched Pairs 

THE FISHER 
Laboratory Matched Tubes 

Every new FISHER product has attained leadership for one essen- 
tial reason: it filled a need which, until its introduction, no other 
comparable product could fully satisfy. FISHER Laboratory Matched 
TUBES have the same objective. If your high fidelity components 
sound "wrong" because of tube difficulties, FISHER TUBES can 
restore them to top performance again. 
FISHER TUBES are individually selected to fulfill the maximum require- 
ments of your components, exactly as specified by the manufacturer 
(no "variables," nothing less than the best in every box.) 
FISHER TUBES are chosen for stability, maximum gain, low noise, exact 
tolerances, long life and for absolutely identical performance charac- 
teristics, as revealed by rigid comparison tests! 

The next time you need any tubes, insist on FISHER. 

Audio -Fans, Servicemen, Dealers - 
WRITE TODAY FOR COMPLETE INFORMATION 

FISHER RADIO CORPORATION, 21-38 44th Drive, L. I. C. 1, N. Y. 

1 )rant ro know more abois, FISHER Laboratory Matched TUBES! 

NAME 

STORE NAME 
(lí serviceman or dealer) 

ADDRESS CITY STATE 
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leading audio magazines say . 

FINEST QUALITY 

AMPLIFIER CAN BE 

ASSEMBLED BY YOU 

IN A FE HOURS! 
Acrosound Ultra- Linear II Amplifier Kits have 
astounded leading electronic exponents with 
their ease of construction and high quality per- 
formance. Quick and simple to assemble ... no 
experience necessary. Lowers cost because you 
do it yourself! Follow the choice of experts - 
enjoy the ultimate in stereo sound, in your 
home now in a matter of hours! 

ACROSOUND ULTRA -LINEAR II $7950 
AMPLIFIER KIT 

With an output of 60 watts rated continuous 
r 

power at an IM distortion of 
f lesshthang1 per 

cent, this is an amplifier 
The entire construction operation should 

not require more than two hours by the most 

inexperienced." 
December 1958 -AUDIO 

As a result of careful predesign planning, the U -Ill goes together in something under two hours. it represents a superb blend of constructional ease and superior performance, guaranteed to delight the most hard-to-please fanatic and the most dedicated music listener." 
HIGH FIDELITY MAGAZINE 

December 1958 

"The construction is extremely simple since a 

printed board of basically the entire circuit 

is furnished. All that is really left to the con- 

structor is the wiring of both the transform- 

ers and the controls mounted on the front 

panel. A new 60 -watt amplifier kit that 
employs unusual feedback ex- 

ceptional stability h total time required 

to build the kit is approximately 21,5 hours." 

RADIO ó 
TVb NEWS 

"The steps are few and the booklet and ac- companying pictorial are clear and easy to follow . Test results 
. In the last and most important 

t 
the amplifier sounded anerrformed beautifully at allom levels." 

POPULAR ELECTRONICS 
March 1959 

Write today for FREE descriptive litera- 
ture on all Acrosound Amplifier Kits. 

ACRO PRODUCTS COMPANY 
369 Shurs Lane, Phila. 28, Pa. 

ACRO ... THE FIRST NAME IN AUDIO 

88 

ments are required to build the kit, 
according to the company. 

The HFT94, which matches the 
HFT90 FM tuner in appearance, meas- 
ures 3% "x12 "x 81/4". 

STEREO TURNTABLE AND ARM 
Alliance Manufacturing Company, 

Alliance, Ohio is now in production on 
an aluminum stereo turntable and 
companion stereo arm. 

The new turntable incorporates a 
statically balanced arm which en- 

tirely eliminates the need for critical 
levelling of the unit. The entire as- 
sembly can be tilted 45 degrees or 
more without interfering with accu- 
rate tracking. The turntable features 
a heavy -duty, 4 -pole motor; a Teflon 
thrust bearing to provide vertical vi- 
bration damping; single -speed belt - 
drive operation; slip clutch for accu- 
rate cueing; precision ground spindle 
to reduce wow; and 8 -pound anodized 
aluminum turntable. Noise level is -50 
db and wow and flutter is less than 

. 

The stereo arm of die -cast aluminum 
combines low mass and rigidity. Stylus 
pressure, independent of gravity, is 
adjusted by a screw -lock leaf- spring 
device. Any size cartridge can be ac- 
commodated in the arm, according to 
the company. 

PRECISE'S AM -FM TUNER 
Precise Development Corp., Ocean- 

side, N. Y. has added an AM -FM tuner 
to its line of audio equipment. 

Marketed as the "Perfecta," the new 
instrument features an unusual dual - 
limiter circuit which has been designed 
to provide increased selectivity. FM 
coverage from 88 to 108 mc. and AM 
coverage from 500 to 1600 kc. are pro- 
vided along with variable automatic 

frequency control. Coupled with the 
dual- limiter circuit, the a.f.c. feature 
affords sensitive tuning, pull -in of 
weak stations, and station lock -in. An 
output meter facilitates tuning by 
providing a visual indication in both 
FM and AM modes. 

The "Perfecta" has inputs for TV 
and phono and a selector switch per- 

mits the listener to choose AM, FM, 
phono, or TV. The circuit incorporates 
cathode -follower output, Foster -Seeley 
discriminator, flywheel tuning, ferrite 
loop antenna, and three -gang variable 
capacitor. 

A white and gold front panel har- 
monizes with the charcoal grey case. 

FM TUNER FOR STEREO 
Fisher Radio Corporation, 21 -21 44th 

Drive, Long Island City 1, N. Y. re- 
cently introduced its FM -100 tuner 
which has been designed with complete 
facilities for handling all types of 
stereophonic broadcasts. 

The new FM tuner is equipped with 
space and power connections on the 
chassis to accommodate the company's 
plug -in multiplex adapter (MPX -20) 
and with two output channels enabling 
the unit to receive FM multiplex stereo 
broadcasts transmitted under the Cros- 
by system. In addition, feedthrough 
connections permit an external tuner 
to be connected to the FM -100 for 
listening to FM -AM or FM -FM stereo 
broadcasts. 

The circuitry includes the company's 
"MicroGap" cascode r.f. stage, a 
bridge- connected mixer and oscillator. 

four wideband i.f. stages with limiters, 
and a wideband ratio detector. A new 
and exclusive muting control elimi- 
nates sideband response, interstation 
noise, and unwanted weak signals. 

12 -WATT STEREO KIT 
Arkay Radio Kits, Inc., 88 -06 Van 

Wyck Expressway, Richmond Hill 18. 
N. Y. is marketing a 12 -watt stereo am- 
plifier- preamp in kit form at a price the 
budget- minded audio fan will welcome. 

The CS -12 will select and control all 
stereo or monophonic program mate- 
rial. It can be driven by either a cer- 
amic or crystal phono cartridge or by 
high- output tape decks, tuners, and 
other auxiliary equipment. All inputs 
are of the dual variety for rendering 
full stereo reproduction. 

Power output is 12 watts with 20 
watts peak, push -pull outputs for each 
channel. Frequency response is 20 to 
20,000 cps, ±1 db. Speaker impedances 
of 4, 8, and 16 ohms can be handled. 

The kit comes complete with step - 
by -step instructions for easy assembly. 

SMALL SPEAKER FROM G -E 
The Audio Components Section of 

General Electric Company, Auburn, 
N. Y. is now offering a new, compact 
speaker system, the G -501, which has 
been especially designed for high -fidel- 
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ity applications where space is limited. 
Termed a "stereo- compact" speaker 

system, the G -501 will deliver a full 
range of sound despite its 22" x 13" x 9" 
bookshelf dimensions. The new system 

is based on the company's extended - 
bass design and has a self -contained 
woofer, tweeter, and electrical cross- 
over network. 

The one -cubic -foot, two -way speaker 
system is currently being offered in 
four genuine wood veneer finishes. 

STEREO TAPE RECORDER 
Bogen- Presto Company, a division of 

The Siegler Corporation, Paramus. 
N. J. is now in ' 

production on a 
competitively 
priced, profes- 
sional stereo- 
phonic tape re- 
corder that can 
be instantly con- 
verted from one - 
half inch to one- 
quarter inch tape. 

The Model 850 
is a three -track, 
one -half -ineh 
tape version of the firm's Presto 800 
series. It is equipped with three Presto 
A -908 amplifiers and is available con- 
sole mounted, in portable cases, or un- 
mounted for rack installation. 

With a guaranteed speed accuracy 
of ±3 seconds per 30 minutes, the tape 
recorder at maximum speed will re- 
wind a 10'/2" diameter reel in about 55 
seconds. Three erase heads permit in- 
dividual track erasing. Frequency re- 
sponse extends from 40 to 15,000 cps, 
flutter is below .15 %, and signal -to- 
noise ratio is -55 db. 

AUDIO CATALOGUES 

JENSEN SPEAKER CATALOGUE 
Jensen Mfg. Cu.. 6601 S. Laramie St., 

Chicago 38, Ill. has issued a 16 -page 
catalogue which fully illustrates and 
describes its line of high- fidelity loud- 
speaker systems for mono and stereo. 

Complete specifications on the new 
tube -vented "Bass -Superfiex" enclo- 
sures with "Flair" line styling, for 
high -compliance "Flexair" woofers are 
included. "Stereo Director" units are 
also covered in some detail along with 
monophonic and "Stereo Director" kits 
for those who wish to build their own 
cabinets or built -in speaker systems. 

Copies of Catalogue 165 -C are avail- 
able without charge from the manu- 
facturer. 

September, 1959 

NEW 
from 
lJniversity 

three 
elegantly 
styled 
ultra 
compac 
speaker 
systems 
of superb 
qua ]7 t1/ 
at ( 

Model RRL -1213 ' 3- Speaker RRL System 

mòdest 
Cost 
MODEL RRL -12 
Features the sensational 
new Sphericon Super 
Tweeter for sweet, 
smooth high frequency 
response to inaudibility. 
25 "x l5% "x12% "deep. 
From $114.95 unfinished. 
MODEL RRL-8 
The impossible becomes 
reality! An 8" system 
with full bass response 
down to below 40 cps! 
WA "x 121/4" x 103/s" deep. 
From $95.50 unfinished 

Model RRL -8 8" 3- Speaker RRL System 

MODEL S-80 
Excellent wide -range 
response from a 
system measuring only 
213/, "x 111/2 "x9 %, "deep. 
From $56.95 unfinished. 
ALL THREE MODELS 
finished on four sides 
for use as highboy or 
lowboy. Beautiful 
oiled walnut finish 
for REL -12 and RRL -8 
in addition to mahogany, 
walnut and limed oak; 
S -80 in mahogany, 
walnut and fruit wood. 

Model S -80 8" 2 -Way High Efficiency System 
I" nrnib,re en. rtey of Swan ,e- Tl,ielle Corp. 

WRITE FOR FREE LITERATURE. DESK S-5 UNIVERSITY LOUDSPEAKERS, INC. WHITE PLAINS, N. Y. 
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NEW FROM 

DYNAMIC TRANSISTOR 

CHECKER 

DYNAMICALLY CHECKS WIDE RANGE OF TRAN- 

SISTOR TYPES EITHER "IN OR OUT" OF CIRCUIT! 
This new low -cost checker uses an entirely new approach 
but a proven DYNAMIC principle for checking transistors. 

safely tests PNP and NPN transistors either "in or out" 
of the circuit. Covers wide range of types: small signal 
including "drift" types, medium power; and power 
types Provides positive check for "opens," shorts, and 
gain -condition indicated by means of a visual indicator 
plus jacks for meter or scope. Also provides GO -NO-GO test 
at practical currents -and permits matching of similar 
transistor types No set -tip required -no further leakage 
tests necessary Model 100 is compact, lightweight, com- 
plete, and ready -to -use ... helps you cash -in on the bug 
profits in the fast growing transistorized equipment 
servicing field! 
MODEL 100 -Wired and factory tested $19.95 NET 

NEW FROM AXIS 

LOW COST, COMPLETE 

TUBE TESTER 

GRID CIRCUIT and TUBE MERIT TESTER 
Complete test coverage of all modern TV tube types as 
well as all heater type radio tubes including hybrid 
types, using only 5 sockets. Incorporates patented Seco 
GRID CIRCUIT TEST plus a reliable C:ATIIODE EMISSION [CM 

using new low impedance low test voltage circuit -also 
checks filament continuity and provides open element 
test. One easy -to -read meter indicates results for both 
Grid Circuit and Tube Merit Tests Two -stage DC ampli- 
fier isolates meter from tube under test to protect meter - 
and makes it possible to achieve a wide range of load 
currents and test conditions. Complete with portable 
carrying case, pin straighteners, and flip -chart for quick 
set -up data. 
MODEL 18 -Wired and factory tested . . . . $69.50 NET 

r- SEND FOR 
COMPLETE SECO 

STORY ON . . . 

MODEL 101 

TUBE 
TESTER 

¡¡ 34 

outstanding reliability, accuracy 
Provides 3 important tests: amplifier 
types tested for gain by Dynamic 
Mutual Conductance method -power 
types tested for cathode current by 
Cathode Emission method -all types 
tested for shorts and grid error by 
Grid Circuit Test developed and 
patented by Seco. Dynamic Mutual 
Conductance Test pre -wired to elim- 
inate elaborate set -up. Cathode Etnis- 
ston Test done by free point pin - 
selcc for tnethod -will not be obsoleted. 
Completely self- contained in portable 
carrying case. 
MODEL 101 -Wired and factory tested SI99.50 NET 

MODEL HC.6 
IN-CIRCUIT 
CURRENT 
CHECKER 

positive, on- the -spot check 
of horizontal output current! 
This new, low -cost current checker 
provides simple means for making a 
positive on-die-spot check of TV hori- 
zontal circuits. Can be placed into the 
circuit in seconds -no unsoldering of 
circuit wiring- immediately indicates 
whether horizontal tube cathode cur- 
rent is within manufacturer's recom- 
mended limits. Valuable as a fast, 
accurate indicating device when .ad- 
justing horizontal drive and linearity. 
Eliminates one of the most common 
causes of callbacks. Compact, inex- 
pensive, easy to use - 

MODEL HC -6 -Wired and lactal tested $12.95 NET 

MODEL GCT -t 
GRID CIRCUIT 
TESTER 

fast check of critical 
"control grid" conditions 
Model GCT -H checks "control grid" 
condition of vacuum tubes faster, 
more accurately than any other tester! 
As many as eleven simultaneous 
checks-automatically ! Quickly spots 
grid errors and leakage -stops guess- 
ing, substitution checking, and costly 
rechecks. Electron -Eye tube indicates 
faults at a glance. Truly portable. 
The perfect companion to any tester 
that employs only conventional gas 

and shorts test. Carry it on all calls. 
MODEL GCT-t Complele kit . . . $19.55 NET 

MODEL GCT-I Wired and tested , 519.95 NET 

Three Tube In-Circuit 
Testers Current Checker 

VTVM 100% Accurate 
Flyback Checker 

Battery 
Eliminator 

Sold Only Thru Electronics Ports Distributors 

Dynamic 
Transistor Checker 

OUTSTANDING RELIABILITY -TOP DOLLAR VALUE! 

4.131, 

SECO MANUFACTURING CO. 
5015 Penn Ave. So., Minneapolis, Minn. 

NAME 

ADDRESS 

CITY ZONE STATE 
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Mac's Service Shop 
(Continued from page 60) 

There's no use getting mad at him. We 
really ought to be mad at ourselves 
and I'm just as guilty as the rest. You 
know how we felt when a fellow 
brought in a whole basket of tubes out 
of his TV set for us to test. We re- 
sented it. We felt it was pretty much 
a waste of time -both his and ours - 
for we knew from experience indis- 
criminate testing of tubes is a most 
inefficient way to locate trouble. We 
also knew that a tube tester cannot be 
relied on to spot certain tube defects. 
This feeling showed in our attitude. 
The customer was made to feel he was 
imposing on us. Some technicians be- 
gan making a small charge to test 
tubes. 

"We forgot the lesson of the filling 
stations. For many years they have 
been multiplying and thriving while 
offering a whole list of free commodi- 
ties and services: free air; free water; 
free checks of radiator, battery, and 
oil level; free tire inflation; free wind- 
shield cleaning; etc. All of these serv- 
ices consume time; and some of them, 
such as purchasing and maintaining an 
air -compressor, represents a consider- 
able outlay of cash; yet all service sta- 
tions gladly and cheerfully provide the 
services. Obviously it pays to do so. 

"And it paid us to check tubes cheer- 
fully without charge, too, no matter 
what anyone says to the contrary. 
Tubes are among the most profitable 
items a technician sells. Still more im- 
portant is the contact that testing 
tubes provides with the customer. If 
no bad tubes are found, almost invari- 
ably we get the service job. Where we 
missed the boat was by not keeping 
this lucrative tube business for our- 
selves by being eager to test tubes free 
and possibly by setting up a do -it- 
yourself tester right in the shop." 

"Do you think the drugstore testers 
will really hurt us ?" 

"Sure they will. Let's not kid our- 
selves about that. People go there and 
buy a lot of new tubes to replace the 
old ones that test marginal. When this 
does not restore the set to operation, 
we get it for repair; but we've already 
lost the profit on replacing the weak 
tubes ?" 

"Do you think the average customer 
can do a good job of testing his own 
tubes ?" 

"No, at least not the kind of job we 
do in which we test for emission, gas, 
leakage, noise, loose elements, and 
mutual conductance. The do -it -your- 
self testers vary considerably in their 
complexity; but, in general, the more 
automatic they are the less thorough 
is the test; and the greater the number 
of tests provided, the more complex 
the tester and the greater chance for 
error by an inexperienced operator. A 
school teacher was here just yester- 
day to have some tubes checked. She 
admitted rather shamefacedly that she 
had just come from a drugstore tester 
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that showed four bad tubes out of 
nine; but she was a little dubious and 
wanted me to test them. None of the 
tubes was bad." 

"Crooked tester, huh ?" 
"Not necessarily. She may have set 

it up wrong. The point is that if she 
had depended on her own testing she 
would have bought four new tubes she 
didn't need." 

"What can we do to fight the drug- 
store testers ?" 

"For one thing we can do an about - 
face and persuade the customer we 
want to have him bring his tubes to 
our shop to be tested. I intend to set 
up a do -it- yourself tester out here in 
the office and put a sign on the door 
reading: Test Your Own Tubes Free - 
Help If You Need It. That do -it -your- 
self enthusiasm goes just so far. Super- 
markets know this. They let you push 
your cart around and select your own 
groceries, but then they provide a boy 
to carry the groceries out and put 
them in your car. I think women es- 
pecially will let us do the testing. 

"Another thing: let's replace every 
tube that does not come up into the 
green in every set we service, no mat- 
ter what was wrong with the receiver. 
That is what the customer will do if he 
takes the tubes to the drugstore; so 
let's provide him with fully guaranteed 
standard brand tubes." 

"Check and double- check!" Barney 
said with mounting enthusiasm. "I was 
feeling pretty low when I came out of 
the drugstore, but I feel lots better 
now. We'll give them a real scrap far 
the tube business." :n 

HARVEY RADIO OPENS 
PROFESSIONAL AUDIO ROOM 
DICI1: \I:11 prinr:oil. t.,.erse tut ,,, ,l. 

of broadea.1 and recording engineer., 
a new operating di,pla. of profess' al 
audio rquil nt has been opened in 
\en York by I larrre Radio Co. Known 
a. the Profess' ai .Audio R , Ibc 
displac will be maintained on a perma- 
nent basis, with new item, being added 
and obsolete s replayed as the art 
askance.. 

Ott exhibit and in operation are such 
dicrr.e item. as Ampex profess' :d 
three -track Lyre recorder, and duplica- 
tors, the new Fairchild stereo limiter and 
cutter, fuller program equalizer.. mi- 
cropl , amplifier., I s, 
tors, etc. -30- 

/0/ 
n 

XX >cUXXXI 

"My husband tried everything to get it 
working." 

September, 1959 

JE R RO LO 
PLUG- INTENNA 

OUTLETS 

r 

The New Plug -In TV and FM Outlet 

With a Built -In "Isolation Network" 
JERROLD'S new PLUG -INtenna 

Outlet is the only TV -FM out- 

let that combines a "tap -off" 

... and a plug -in receptacle 

... in a single unit! Each 

PLUG -INtenna Outlet has a 

built -in isolation network that 

provides 20 db isolation be- 

tween receivers ... allows 

outlets to be used with 1 or 

many TV or FM receivers! 

AS A TAP-OFF UNIT 

AND A PLUG-IN AS A PLUG -IN 

RECEPTACLE! RECEPTACLE! 

EASIEST INSTALLATION FOR FLUSH 

OR SURFACE MOUNTING! 

Quick- connecting JERROLD PLUG -INtenna 
Outlets with Serrated Washers require 
no wire stripping ... no soldering ... 
prevent connection breakage! 

FOR BETTER RECEPTION ON ONE OR MANY RECEIVERS: 

1. In strong signal areas with outside antenna, use 
PLUG -INtenna Outlets alone. 

2. In strong areas with attic antenna, use PLUG -INtenna 
Outlets with Jerrold Model HSA -46 Amplifier. 

3. In semi -fringe or fringe areas with outside antenna, 
use outlets with Jerrold Model HSA -46 Amplifier. 

SURFACE MOUNTING 

® OUTLET NS135 

complete with plug 

195 and hard - vv ware. 
LIS 

JEB RO LO 

HUSH MOUNTING 

t OUTLET HS-140 

complete with plug 

52.45 and hard- 
ware. 

LIST 

THE PERMA -GRIP PLUG 

attaches to lead with- 
out stripping or solder- 
ing ... cannot be plug 
ged into AC outlets! 

For PLUG- INtenn Applications, Write for Jerrold Technical Reporter 

ELECTRONICS CORPORATION 
Distributor Soles Division 

Dept. PD 175, The Jerrold Building Philadelphia 32, Pa. 
Jerrold Electronics Corp., Ltd., Toronto, Canada 

Export Representative, CBS International, N.Y. 22, N.Y. 

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 

91 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


knight-kits, 
A PRU: n. 

see them in 1960 catalog 
LEADING ELECTRONIC SUPPLY GUIDE 

See these and scores of other great knight -kits 

Y -731 Deluxe FM -AM Stereo Hi -Fi 

Tuner (Multiplex add -in), .. $87.50 

only $5 down 

Y -712 Custom Superhet Citizen's 
Band Transceiver $79.95 

only $5 down 

Y -608 Lab AC VTVM with Auto- 
matic Range Selection $99.50 

only $5 down 

Y -611 Lab DC 
Scope with Trig- 
gered Sweep and 
Plug -in Vertical 
Preamps (less 
Preamps) $285.00 

only $10 down 

NEW LOWEST 
TERMS 

Only $5 down (or less) 

on orders up to $200; up 

to 24 months to pay Fast 

handling-no 
red tape 

Y -708 1000 Ohm /Volt 
Pocket Volt- Ohm -Milli- 
ammeter . ... ..$9.95 

Y -773 Super -Value 20 -Watt 
Stereo Hi -Fi Amplifier.$44.50 

only $2 down 

G -30 Amateur Grid Dip 
Meter (1.5-300 mc) $22.95 

only $2 down 

T -400 400 -Watt Transmitter (AM and 

SSB add -ins available) $395.00 

only $10 down 

Y -711 Ammeter -Voltmeter for 
Cars and Boats .. ...$10.75 

there's a money- saving knight -kit for every need 
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING: 

HI -FI KITS 
Stereo Deluxe Preamp 
60 -Watt Stereo Amplifier 
Stereo Control 
25 -Watt Amplifier 
18 -Watt Amplifier 
12 -Watt Amplifier 
FM -AM Tuner 
FM Tuner 
Speaker Systems 

and others 

HOBBYIST KITS 
"Span- Master" Receiver 
"Space- Spanner" Receiver 
"Ranger" Radios 
"Ocean Hopper" Radio 
Clock -Radio 
Radio -Intercom 
5- Transistor Portable 
2- Transistor Pocket Set 
2 -Way Intercom 
Electronic Lab Kits 
Photoelectronic System, 

and many others 

INSTRUMENT KITS 
DC VTVM 
Volt- Ohm -M illiammeters 
5" Oscilloscopes 
Tube Checkers 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, plus many others 

sold exclusively by A L L I E D R A D I O 
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the Best News in electronic kits, for 1 

SAVE UP TO 50% 

BUILD THE BEST 

Y -774 Deluxe 40 -Watt Stereo Am- 
plifier (with Center Channel).. $79.50 

only $5 down 

R -100 Amateur Communica- 
tions Receiver (Hi -gain, with 
built -in Q- Multiplier) .$104.50 

only $5 down 

Y -713 Citizen's Band 
Transceiver. ,539.95 

only $2 down 

SEE THEM HERE 

AMATEUR KITS 
50 -Watt Transmitter 
Self- Powered VFO 
100 kc Crystal Calibrator 
RF "Z" Bridge 
Code Practice Oscillator 

with the exclusive knight -kit 

MONEY -BACK GUARANTEE 
are an exclusive ad E 

Every KNIGHT -KIT meets or exceeds 
prod of Allied Radio. 

tionstions, or we refund your money in full. 
BUY 

specifica- , 

II,t rl I1 

ANY KN /GNT- K /T.l BU/LD /T/ 

L/OMMONN 

T MUST PERFORM EXACTLY AS CLA /MED - OR WE REFUND YOUR MONEY! 

. MOB POQQQDIIQQ9.00g_M 

only knight -kits have 
"CONVENIENCE ENGINEERING" 
for easiest building ... no previous 
electronic experience needed 
Exclusive in Knights -Kits, "convenience engineerin 
means special attention to every detail: resistors 
are carded and numbered for easy selection...all 
parts and hardware are packaged in clear plastic 
bags for easy identification...wire is precut, 
stripped, tinned and color -coded to save time... 
special printed circuitry is used to eliminate 
complex wiring...all parts are top premium 
quality...you get everything -even the solder! 
Finally, Knight -Kit instructions are clear as 
crystal; step -by -step procedure and wall -sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 
enjoyment of the superior performance 
designed into your Knight -Kit. 

111411111111111 

FREE 

g 

send for the value -packed 

1960 ALLIED CATALOG 
Write for the 1960 ALLIED Catalog featuring the 
complete KNIGHT -KIT line -see the big news in 
electronic kits -get this leading Buying Guide for 
everything in Electronics. Send for your FREE copy. 

ALLIED RADIO CORP., Dept. 161 -J9 
100 N. Western Ave., Chicago 80, III. 
El Send FREE 1960 ALLIED Catalog 

Name 
Pioneers in the development of the world's finest electronic kits 

Address 
our 39th year 

THE WORLD'S LARGEST ELECTRONIC SUPPLY HOUSE City Zone State 
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;011010 
Fig. 1. Fairly light 60 -cps hum superimposed 
on video signal. as it appears on the scope. 

Fig. 3. This distorted 60 -cps sine wave indi- 
cates hum pickup at a poor ground connection. 

W1/4" 
Fig. 2. A weak sine wave with superimposed 
spikes is typical of heater-cathode leakage. 

The Aspects of Hum 

Fig. 4. Hum on the horizontal -sweep signal. 
Moving spikes interrupt the sine wave faintly. 

Fig. 5. Unstable waveform obtained by tapping 
tube with intermittent heater- cathode leakage. 

By ROBERT GARY / Some hum effects are not obvious, and most are hard 
to track down. A scope provides quick recognition. 

uIGET a dark bar across the screen." 
"There's a buzzing sound in my TV 
set." "My record player hums." 

These and many similar complaints tell 
the service technician that once again 
he has to deal with some sort of hum 
problem. Because hum occurs not 
only in TV sets but in AM broadcast, 
FM, and hi -fi equipment as well, the 
symptom should be classified according 
to its type and origin. However, before 
we can decide what kind of hum it is 
and from what part of the equipment 
it originates. we have to track it down 
in the set. We must determine the 
point at which the hum signal enters 
the circuit, in other words. before we 
deal with the reason for its entering 
at that point. 

All hum is a type of interference. It 
is caused by a low- frequency signal en- 
tering the system chain somewhere and 
being progressively amplified until the 
hum becomes apparent either on the 
TV screen or through a loudspeaker. 
Hum is not usually due to a short cir- 
cuit or a weak tube, nor does it occur 
if the "B +" or filament power is miss- 
ing. In equipment that has previously 
operated without trouble, the appear- 
ance of hum indicates the failure of 
some component in such a way that it 
does not prevent the set from operat- 
ing altogether. This component may 
be a wire, a tube, a capacitor, or any 
defective part. Newly built kits or 
combinations of separate hi -fi com- 
ponents are often subject to hum due 
to insufficient or improper grounding. 
For this reason it is worthwhile to 
check and double -check all ground 
connections in hi -fi systems before try- 
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ing to determine the exact source of 
the hum. 

Which Type of Hum? 

To determine the type of hum and 
its point of entry an oscilloscope is in- 
valuable. Since hum is low in frequen- 
cy, nearly any :sigh -gain instrument 
will do. It should first be synchronized 
to the 60 -cps line voltage. The first 
thing to determine is the exact nature 
of the hum, since this will give a clue 
to its origin. The most frequent types 
of hum signals are the 60 -cps sine 
waves due to line voltage, the 120 -cps 
ripple due to full -wave rectifiers, and, 
in the case of TV sets, the 60 -cps saw - 
tooth or sync -pulse signals. By locking 
scope sync to the a.c. line or using 
heater voltage for comparison, the na- 
ture of the hum signal can be checked. 

First connect the scope probe to the 
output of the stage immediately pre- 
ceding the point where we already 
know the symptom exists. If the hum 
is visible on the screen of a TV set, for 
example. the scope is connected to the 
plate of the video amplifier. In the case 
of audible hum, connect to the plate of 
the audio -output stage. By comparing 
its frequency with the 60 -cps filament 
voltage, it is possible to determine at 
once if the hum is 60 cps or 120 cps. 
A typical case of 60 -cps video hum, as 
it appears on the TV screen, is shown 
in Fig. 6. 

When the scope is connected to the 
video amplifier, it will become ap- 
parent that the video signal has a 

"peak-and-valley" pattern superim- 
posed on each field. Since the field fre- 
quency is 60 cps, the scope picture 

shows that the interfering hum signal 
must be 60 cps. This is also clear from 
the TV screen, since 120 -cps hum in- 
terference would produce two dark 
bars on the screen. (Note, however, 
that what may look like two dark bars, 
one at the top of the raster and one at 
the bottom, may actually be one bar 
that is split up. Rotate the vertical - 
hold control, making the bar or bars 
roll, to check this.) Fig. 1 shows how 
light 60 -cps interference appears su- 
perimposed on the video signal. 

Where hum is found in the sound, 
the scope picture will tell not only its 
frequency but also its waveshape. The 
waveshape may be an invaluable clue 
as to the source of the interference 
and should, therefore, be carefully 
noted. Basically the 120 -cps interfer- 
ence is almost invariably a clipped 
sine wave, since it originates at the 
full -wave rectifier--if one is present. 
The 60 -cps interference can be a sine 
wave, a saw- tooth, or some other 
shape. The saw -tooth would originate 
at the vertical -sweep circuit of the TV 
set. If the pulse shows any similarity 
to the vertical synchronizing and 
blanking pulse, then that is the most 
likely source, but sometimes the inter- 
ference consists of a weak sine wave 
with sharp and irregular spikes riding 
over it. This may be due to interfer- 
ence from a fluorescent or neon light 
system or, occasionally, to interference 
from a high- voltage power -line trans- 
former. Fig. 2 shows a typical 60 -cps 
sine wave interference which was 
caused by heater -to- cathode leakage. 
This is quite different from some of the 
60 -cps signals found due to poor 
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grounding. One such is shown in Fig. 
3. 

60 -cps Sine -Wave Hum 

If it has been determined that the 
hum is a 60 -cps sine wave, then the 
possible causes can be enumerated 
quickly. If the equipment uses a full - 
wave rectifier, the 60 -cps sine -wave 
hum cannot be attributed to the "B +," 
but if either a single diode or a half - 
wave voltage -doubler circuit is used, 
the "B +" will contain some 60 -cps 
ripple that could cause the hum. The 
simplest way to check if the hum is due 
to insufficient filtering of the power 
supply is to temporarily connect a 
large electrolytic capacitor across each 
bus from the supply in turn. Be sure to 
use a capacitor having a high enough 
voltage rating and connect the nega- 
tive and positive terminals to the cor- 
rect points in the set. 

In many receivers which use half - 
wave rectifiers and voltage -doubler cir- 
cuits, the chassis is not the ground for 
the "B" supply and the correct tie - 
points in the set must be located before 
the capacitor is connected. If it is de- 
termined by this method that the hum 
is not due to the "B" supply, the most 
likely culprit will be the filament 
circuit. 

Leakage from the heater to the cath- 
ode inside a tube occurs occasionally 
and can appear either as a permanent 
defect or else as an intermittent after 
warm -up or when the set is vibrated. 
This intermittent condition is due to 
the filament wire sagging after warm - 
up and tending to touch the cathode 
structure. For the permanent defect, 
tube replacement is the simplest 
remedy. If the hum occurs in only one 
section of a TV set, only the tubes in 
that portion need be suspected. A typi- 
cal case of hum superimposed on the 
horizontal -sweep signal is shown in 
Fig. 4. This will cause a "waxy" edge 
and some distortion on the TV screen. 

Frequently heater -to- cathode leak- 
age is found in the tuner or i.f. stages 
and appears both in the sound and on 
the screen. In this case it is quickest 
to start replacing the last i.f. stage 
and, if no change appears, to go back 
step -by -step to the tuner until the de- 
fective tube is found. Intermittent 
heater -to- cathode leakage is usually 
found simply by tapping each tub: in 
turn. If the scope is connected to the 
second detector and the defective i.f. 
stage is tapped, a trace like that of Fig. 
5 will appear. 

In addition to tube failure, the fila- 
ment voltage is, in rare cases, coupled 
to the grid of a stage either by acci- 
dental contact or by magnetic pickup. 
Long grid wires which pass close to 
a.c. wires can pick up enough 60 -cps 
signal to cause noticeable hum. Lead 
dressing and visual inspection of all 
filament and a.c. wires in the set usual- 
ly take care of this type of defect. 

Another cause of 60 -cps sine -wave 
hum is very often poor grounding. In 
the case of poor grounding the hum 
voltage usually looks like Fig. 3, being 
a ragged rather than a smooth sine 
September. 1959 

wave. This type of defect is some- 
times the most exasperating since it is 
quite difficult, in a crowded set, to de- 
termine the quality of all ground 
points. Many experienced technicians 
simply use a heavy soldering iron and 
heat up all ground points in the set. 
Before doing this, however, one should 
check whether the set has a resistor - 
and- capacitor combination going from 
the a.c. ground to the chassis and 
whether or not this network is de- 
fective. 

Often the hum is caused by an un- 
grounded outer conductor or a shielded 
lead and resultant grid pickup. Simi- 
larly, if the grid return of an amplifier 
is not properly grounded, hum pickup 
can occur. This is often the case in 
audio equipment where a large grid re- 
sistor is used and a lead breaks off or 
where the resistor itself opens up. 

Still another, although rarer, type 
of 60 -cps hum can occur. This is 
usually found in audio equipment or in 
home -built electronic gear and orig- 
inates with the power transformer. 
Magnetic pickup due to the field set 
up by the transformer is the problem. 
We know of several such cases that oc- 
curred in home -designed oscilloscopes 
where the power transformer was 
mounted under the CRT socket. When 
the transformer was remounted the 
hum was substantially reduced. Rout- 
ing grid leads over or close to the pow- 
er transformer can cause sufficient 
pickup to be audible or visible, even if 
the leads are shielded. The shielding 
protects against electrostatic but not 
against magnetic fields. 

A very rare defect would be the 
opening of the copper band which goes 
around most transformers or the loss 
of a ground connection to the electro- 
static shield which is used inside some 
of the more expensive transformers in 
hi -fi gear. Occasionally the hum is 
mechanical, resulting from vibration 
of the laminations in the transformer 
itself. The mounting bolts should be 
tightened and, in extreme cases, the 
laminations can be re- sealed. 

I20 -cps Hum 

Hum at 120 -cps is quite frequent but 
relatively simple to troubleshoot. Its 
presence is confirmed by the picture on 
the screen or the scope and, once di- 
agnosed, the procedure for connecting 
a capacitor across the various "B +" 
and "B -" points is sufficient to locate 
the defect. Among the various "B +" 
connections, the decoupled and sepa- 
rately filtered points, such as the i.f. 
"B +," should not be neglected. In 
many TV sets, the i.f. "B +" is obtained 
by passing a higher d.c. voltage through 
the audio -output stage, and separate 
filtering is then provided at the cath- 
ode of that stage. Be sure to check that 
point carefully. 

Such 120 -cps hum could also be due 
to poor filtering in the negative supply. 
Many of the older TV receivers used a 
separate system of bleeder resistors 
and filter capacitors to provide various 
negative voltages for grid bias and 
other purposes. If one of these electro- 

lytic capacitors has dried up and a fair 
amount of 120 -cps ripple exists on the 
negative bus, this could modulate the 
grid sufficiently to produce annoying 
hum. In bypassing each bias point with 
a good electrolytic capacitor, the cor- 
rect polarity must be observed. The 
outer portion of an electrolytic is al- 
ways negative. 

A much rarer source of 120 -cps in- 
terference is pickup from the full -wave 
rectifier. This can occur where a long 
grid lead passes close to the cathode 
of the rectifier or, in sets where a filter 
choke is used, where magnetic pickup 
from the choke is involved. In general, 
however, it is safe to assume that 120 - 
cps hum is more likely due to poor 
filters. 

Miscellaneous Hum 

We must also consider 60 -cps hum 
that is not in the nature of a sine wave. 
In TV receivers, this usually takes the 
form of audio buzzing: a low- frequen- 
cy, rasping noise. In other equipment, 
such varied causes as interference 
from fluorescent fixtures, neon signs, 
and power -line equipment can be found 
to produce this symptom. 

Audio buzzing in TV receivers is 
easily identified by connecting the 
scope to the grid of the output stage 
and observing the interfering sig- 
nal. To make sure that this buzz is 
not caused by pickup from the vertical - 
sweep circuit, the vertical saw -tooth 
oscillator tube can be removed. If the 
buzzing persists, it is probably due to 
vertical -sync pulses passing into the 
audio section. The first step should be 
to carefully re -align the FM detector 
transformer. If this does not correct 
the trouble, re- alignment of the entire 
sound channel and eventually the en- 
tire i.f. section, if necessary, is indi- 
cated. 

In some intercarrier receivers, sync 
buzz is often very difficult to eliminate, 
and special care should be taken in 
aligning the sound i.f. traps. 4.5 -mc. 
coils, and the FM detector itself. Oc- 
casionally', this type of buzz is made 
worse by grid clipping in one of the 
video amplifiers. Be sure to check the 
operation of the video amplifier as well 
as the a.g.c. voltage with the scope. 
Poor filtering of the a.g.c. bias could 
be responsible. As a last resort, sync 
buzz can be minimized by inserting a 
100 -114. capacitor in series with the 

(Continued on page 106) 

Fig. 6. A case of 60-cps video hum 
as it appears in a television picture. 
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IIPP ON APPROVAL 
an IN- CIRCUIT CONDENSER TESTER THAT DOES THE WHOLE JOB! 

IN- CIRCUIT CONDENSER TESTER cTd,l 

The CT -1 actually steps in and takes over where all other in- circuit condensers fail. The ingenious 

application of a dual bridge principle gives the CT -1 a tremendous range of operation ... and makes 

it an absolute 'must' for every serviceman. 

in- circuit checks: 

Quality of over 80% of all condensers even with cir- 
cuit shunt resistance .. (This includes leakage, 
shorts, opens, intermittents) 
Value of all condensers from 200 mmfd. to .5 mfd. 

Quality of all electrolytic condensers (the ability to 
hold a charge) 
Transformer, socket and wiring leakage capacity 

OUTSTANDING FEATURES 

Ultra- sensitive 2 tube drift -free circuitry 

Multi -color direct scale readings for both qual- 
ity and value ... in- circuit or out -of- circuit 

Simultaneous readings of circuit capacity and 

circuit resistance 

Built -in hi- leakage indicator sensitive to over 
300 megohms 

Cannot damage circuit components 

Electronic eye balance indicator for even 
greater accuracy 

Isolated power line 

out -of- circuit checks: 

Quality of 100% of all condensers ... (This includes 
leakage, shorts, opens and intermittents) 
Value of all condensers from 50 mmfd. to .5 mfd. 

Quality of all electrolytic condensers (the ability to 
hold a charge) 
High resistance leakage up to 300 megohms 
New or unknown condensers ... transformer, socket, 
component and wiring leakage capacity 

WHY THE CT -1 SURPASSES 
ALL OTHERS IN THE FIELD 

INSTRUMENT 
I N C I R C U I T P E R F O R M A N C E 

P R I C E 

Leakage Value Open Short Eleclrolytics 

CENTURY CT -1 Yes Yes Yes Yes Yes $34.50 

Instrument 
Advertised A Yes No No Yes No $79.95 

Instrument 
Advertised No No Yes Yes No $92.50 

Instrument 
Advertised 

.- No No Yes Yes No f34.50 

Advertised 
O Instrument Yes No No No No $44.95 

Instrument 
Advertised E No Yes No No No $69.95 

Model CT -1 - 
housed in 
sturdy ham - 
mertone finish 
steel case 
complete with 
test leads .. . 

only 

$3450 Net 

SIZE: W -6" 
H -7" 0 -3%" 

-CIRCUIT 
TESTER 

Model IN 
Checks all power rectifiers 

in- circuit whether 
SELENIUM, GERMANIUM, 

SILICON, etc. 

With the growing trend tov.ard 
PrSceeTV pactness, portability more and 

manufacturers are resorting 
ies- strring TV sets 

more selenium, ermamum or sil- 

icon 
recum, g need the 

icon power rectifiers. ctewr tester is 

for i ̂ ' 
greater than ever. 

THE ST-1 CHECKS 

RECTIFIERS 
N C AND 

POWER 

CIRCUIT WITH 100% EFFECTIVE. 

NESS FOR: 

Quality Fading v t Shor 
Opens 

lo Arcing v, Life 

TRANSISTOR 
TESTER Model 

AN INEXPENSIVE QUALITY INSTRUMENT 

DE- PENDABLE TESTS OF ALLA TRANSISTORS 
AND DIODES QUICKLY AND ACCURATELY 
Every day more and more manufac- turers are using transistors in home portable and car radios ... in hearing aids, intercoms, amplifiers, indus- trial devices, etc. Since transistors can develop excessive leakage, poor gain, shorts or opens, the need for TRANSISTOR TESTER is great. 

SPECIFICATIONS 
Checks all transistors, including car radio, power output, triode, tet- rode and unijunction types for cur- Model TT- rent gain, leakage, opens, shorts, cut- in sturdy ham ertone 50 off current Checks all diodes for finish steel case com- forward to reverse current gain All plete with test leads tests can be made even if manufac- turers' 4Net 

Lesshanthalf a 
is gain 

ute equiredefor SIZE: W-8" H -7 D- 31A" tests of either transistors or diodes Large 3" meter is extremely sensitive 
yet rugged . with multi -color scales designed for quick easy readings 

Power is supplied by an easy to replace 6 -volt battery - current drain 
so small, service life almost equal to shelf life. Battery cannot be drained damage transistorsord odeounder test Lone 

ntoet 

s leadsuand insulated test 
clips enable tests without entirely removing transistor from circuit Test 
leads are identified by E.I.A. color code so that connection to the correct 
terminal is assured Comes complete with replaceable transistor set -up 
chart that fits into a special rear compartment. 
IMPORTANT FEATURE: T h eTT-2. cannot beeome obsolete as you to check to enable as 

Model SRT-1- housed 
950 6 

-7 D -3'.á" 
in sturdy 
finish steel 

test leads Net SIZE: W- 

SPECIFICATIONS 
as of power rectifiers rated from 10 ma. to 500 ma. (selenium, 

silicon, etc.) both ,nc t or outo ' 
Checks all types 

Will 

nnwm, 
yet rugged. 

Will not blow fuses even when connected to a dead shor 

Large 3" highly accurate multicolor meter ... sensitive Y 

Separate meter scales for in- circuit and out -of- circuit tests. 

tested. 

Cannot damage or over heat rectifier being 

re tfie frm c,r 
Just clip SRT -1 test leads eacross rectifiindication 

e o^ 
rght 

SIMPLE TO in the circuit 
Pressto 

-read three -color meter scales. 

e 

OPERATE easv- 

will be furnished periodically at no cost. 

eck all new type transistors they a e introduced, New listings gs 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


FOR 10 DAY FREE TRIAL 
Convince yourself at no risk that CENTURY instruments are i o nsabl 
in your every day work. Send for instruments of your choice without oblig 
tion ... try them for 10 days before your buy ... only then, when satisfie 

pa in eas -to -bu monthly installments - without any financing or carrying charges ad 

NEW P 
at e 

k y to p P 
t e kd VACUUM TUBE VOLT METER PI' WITH LARGE EASY -TO -READ 6" METER - featuring the sensational new Mall-A 

No extra probes to bu 
ROBE' Patent Pending 

I y. The versatile MULTI -PROBE does the work of 4 probes 0 DC Probe Ea AC -Ohms Probe 0 Lo -Cap Probe 0 RF Probe The VT -1 is a tremendous achievement in test equipment. With its unique MULTI PROBE it will do havehto cart around a maize of entangled ttcables,lose time alternating l cables or hunting for a mis- 
placed probe. With just a twist of the MULTI -PROBE tip 

probes. 

one of many time- 
saving 

you 
saving jobs. A special holder on side of case keeps MULTI -PROBE 'fi mlyoin 

any 
ready for use. 

y time - 
FUNCTIONS 

OUTSTANDING FEATURES 
Completely portable - self powered with long life batteries - permits use everywhere New advanced pentode amplifier circuit assures amazingly low battery drain Large 6 100- microampere meter, many times more sensitive than meters used in most V.T.V.M.'s Laboratory accuracy performance - 2% of full scale on DC, 5% of full scale on AC Simplified multi -color easy -to -read 4 -scale meter No heat operation assures rigid stability 

Amplifier 
accuracy Immune power flcuations retifier circuit with frequency compensated attenator - a feature found only in costly laboratory instruments Meter completely isolated - practically burn -out proof Hand. crafted circuitry 

looeliminates eistors used or permanent accuracy 
printed 

Separate RF ground return for low -loss RF measurement ,Micro- phone type co -axial connector Matching cover pro- tects instrument face - snaps on and off instantly. 

DC VOLTMETER.. Will measure D.C. down to 1.5 volts full scale with minimum circuit loading, and give accurate readings of scale divisions as low as .025 volts ... Will measure low AGC and oscillator bias voltages from .1 volts or less up to 1500 volts 
Zero center tprl r provided for all balancing nmelasurements such as discriminator, ratio detector alignment and hi -fi amplifier balancing. 
AC VOLTMETER .. True Peak -to -Peak measure- ments as low as 3 volts of any wave form including TV sync, deflection voltages, video pulses, distortion in hi-fi amplifiers, AGC and color TV gating pulses - - - Scale divisions are easily 

he i o 
sMeasu 

esRMS at 0tt circuit loading of a V.O.M.. . Unlike most other V.T.V.M -'s there is no loss in accuracy on the lowest AC range. 
ELECTRONIC OHMETER 

, - Measures from 0 to 1000 megohms ... Scale divisions are easily read down to .2 ohms ... Will measure resistance values 
high resistance oleakagebillion Will detect in electrolytic and by-pass Y-pass 
RF and LO -CAP MEASUREMENTS . With these extra VT-1 functions you can measure voltages in extremely highimpedance circuits such as sync and AGC pulses, driving saw tooth voltages, color TV gating pulses, mixer output levels, I.F. stage -by -stage gain and detector inputs. 

SPECIFICATIONS 
DC Volts - 0 to I.S. 6 30 150 300 600/1500 volts AC Volts (RMS and Peak-to -Peak) - 0 to 3,12 60 300 1200 volts Ohms - 0 to a billion ohms, 10 ohms center scale - Rx1/10;'100 /IK /10K/ 100K/1M 
RF - Peak reading demodulator supplied for use on all DC ranges Zero Center - available on all DC volt ranges with zero at mid -scale Decibels - from -10 Db to +10, 22;36/50 62 based on the Dbm unit: ODb 
IMW in 600 ohms 
Impedance - 11 megohms DC, 1 megohm AC, 10 megohms Lo -Cap Input Capacity - 130 mmfd. RMS, 250 mmfd. Peak -to -Peak, 25 mmfd. Lo-Cap 

r 

SIZE: W -1458" H_111/4" D-41,8" 
Model FC -2 - housed in hand- t rubbed oak carrying case com- $61950 plete with CRT adapter 

Net 

Model VT -1 - fully wired and calibrated, housed in hand- som 
compete nw with 

finish 
MULTI- PROBE.and thor- ough instruction 

50 manual covering all the applica- 
tions in detail. Net 

FAST-CHECK TUBE TESTER Model 
Simply set two co FC-2 
any of over 700 tube types completely, accurately 

quality 
JUST 

to test 
Over 20,000 servicemen are now using 

accurately IN JUST SECONDS! servicing time way down, g the FAST-CHECK in their by selling eliminating unprofitable call -back and increasing their 
and are by se the FAST-CHECK with very little effort. See for 

cutting 
CHECK above all other tube testers, yourself at no risk why soemanylservicemén PICTURETUBETESTADAPTER 

INCLUDED WITH FAST -CHECK 
Enables you to check all picture tubes (including the new short-neck 110 degree type) for cathode emission, shorts and life expectancy...also 

to reju- venate weak picture tubes. 

RANGE OF OPERATION all Checks quality of over 700 tubes types, employing the time 
proven dynamic cathode emission test. This covers more than 
99% of all tubes in use today, including the newest series -string 
TV tubes, auto 12 plate -volt tubes. OZCs, magic eye tubes, gas 
regulators, special purpose hi -fi tubes and even foreign tubes. 

Checks for inter- element shorts and leakage. Checks for gas content- 

SPECIFICATIONS 
Checks for life -expectancy. 

No time consuming multiple switching 
No 

time conventional 
consuming 

No 
multiple 

switch roll chart checking 
located inside g two settings are required Tnstead banks 

tube 
switches 

sec- 

tion of 
inside cover. 

tubes and 
listings s are added without costly roll 

b 
chart rteplacemente 41 phosphor bronze beryllium f only 

one section is defective the tube will read "Bad" 
tube 

meter 

types is 
41 

phosphor 
on panel Large q,iu sockets never need 

Checks each sec - mounted on panel 
accidental burn-out 

Arsonval type is 
replacement on the meter pro voltage eagainst on Special 

meter tee most ow 
current 

available, 9 pin 
no shock hazards Lon 

12 filament Special scalp on meter for low current cat rugged Long lasting positions Separate -fully 
NOTE: The Fast -Check g etched aluminum panel- gas and short jewel indicators oLiñe 

Compensation for 
all future tube types cannot become obsolete . is engineered !o 

ypes as they come out. New tube listings are furnished periodically at nm cost. Y o cost. 

CONVENIENT TIME PAYMENT PLAN - NO FINANCING CHARGES 
ALL CENTURY 

INSTRUMENTS ARE 

GUARANTEED FOR 

ONE FULL YEAR 

The extremely low 
prices are made 
possible because 
you are buying di- 
rect from the 
manufacturer. 

rCENTURY ELECTRONICS CO., INC. 
CHECK INSTRUMENTS DESIRED 1 Model CT-1 In- Circuit Condenser Tester. .$34.50 
$9.50 within 10 days. Balance S5 monthly for 5 months. 
Model SRT -1 In- Circuit Rectifier Tester 529.50 

In 
Ip 

1 

$4.50 within 10 days. Balance 55 monthly for 5 months. 
Model TT -2 Transistor Tester $24.50 
54.50 within 10 days. Balance 55 monthly for 4 months. 
Model VT -1 Battery Vacuum Tube Volt Meter... .558.50 
$14.50 within 10 days. Balance 511 monthly for 4 months. 
Model FC -2 Fast -Check Tube Tester 569.50 514.50 within 10 days. Balance Sll monthly for 5 months. 

Prices Net F.O.B. Mineola, N. Y. 

1 1 1 Roosevelt Avenue, Dept. 209, Mineola, New York 
Please rush the instruments checked for a 10 day free trial. If satisfied I agree to pay the down payment within 10 days and the monthly installments as shown. If not completely satisfied I will return the instruments within 10 days and there -S no further obligation. It is understood there will be NO INTEREST or FINANCING charges added. 

Name. 

Address 

City 

Please print clearly 

. State 
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These new Utah speakers were inspired by the 
abulous new Boeing 707 Jet Airliner, now 

freaking coast to coast in just 4'/, hours! Utah 
peakers, too, pack more power per pound, 

eature Jet Airliner slim -line design to meet 

odern demands for more compact Stereo 
nd High Fidelity applications. 

E 

R 
ER 

POUND 
in the 

ALL -NEW 

JTAH 
... 

dual- diameter 
speakers 
Never before such concentrated power! The 
secret is in Utah's brand new dual -diameter 
magnetic circuitry and dynamic Uni- coils. 
By ingeniously combining two magnetic 
material structures into one, Utah has pro- 
duced the greatest power per pound in a 
loud -speaker since the advent of Alnico V. 
See the all new Utah speakers now - 8" full 
range model D8LA and 12" full range model 
D12LA- they're as "hot" as a Jet Airliner! 

rEna32glt$Z 
Utah Radio & Electronic Corp., Huntington, Ind. 
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Transatlantic TV via Phone Cable 
News film taken in London shown to U.S. viewers just 
a little over 2 hours later in experimental telecast. 

THE ERA of transatlantic television 
newscasting was opened recently 

with a special program on the NBC -TV 
network showing news films of Great 
Britain's royal family a little more 
than two hours after it was taken at 
London Airport. About two minutes 
of film, including scenes of the Queen 
departing for her Canadian tour, were 
transmitted on the transatlantic tele- 
phone cable and telecast on the special 
experimental program. For U. S. view- 
ers the program originated in the 
Montreal studios of the Canadian 
Broadcasting Corp. and was fed to the 
NBC -TV network at Buffalo. 

In watching the telecast, we were 
reminded of the quality of some of 
the early movies that are being tele- 
vised. Motion was slightly jerky, and 
some of the pictures were a little 
streaky and ocassionally marred by 

Atlantic. The speed of transmission of 
each film frame is about 75 times 
faster than previous methods of send- 
ing still pictures by facsimile trans- 
mission. It is interesting to note that 
for east -to -west transmissions it will 
be possible to broadcast an item at a 
time which is earlier by the clock than 
the time at which the actual event 
occurred. 

The process employs a slow -speed 
flying -spot film scanner, the video sig- 
nal from which is used to modulate a 
carrier for transmission over the cable. 
Vestigial sideband transmission is used 
with a special form of negative -going 
amplitude modulation. The carrier fre- 
quency is 5 kc., and substantially the 
whole of the lower sideband is trans- 
mitted. At the receiving end the sig- 
nals are demodulated and used to op- 

Off- the -air photos taken from TV monitors in New York show Queen Mother and Prin- 
cess Margaret seeing Queen Elizabeth and Prince Philip off at the London Airport. 

quick black -outs. When it was con- 
sidered, however, that a good deal of 
the video information was able to be 
compressed into the narrow confines 
of a telephone cable (which would only 
handle video signals up to 4500 cps), 
the feat represented a remarkable 
technical achievement. Entire credit 
for devising the system must go to 
the BBC's Engineering Division. The 
British General Post Office, the Ca- 
nadian Overseas Telecommunications 
Corp., and the American Telephone 
and Telegraph Co. cooperated in put- 
ting the transatlantic cable circuits at 
the disposal of the BBC for the exper- 
iments. 

The new system makes it possible to 
transmit facsimiles of newsreel se- 
quences in much less time than it 
would take to fly them across the 

erate slow -speed film telerecording 
equipment. To squeeze as much of the 
video signal into the 4500 -cps band- 
width of the telephone cable it was 
necessary to: (11 restrict the horizontal 
definition to that corresponding to a 
bandwidth of 1.75 mc. in the original 
405 -line television system; (2) reduce 
the number of scanning lines to 200: 
and (3) scan at the transmitting end 
every other film frame with each 
frame -scan reproduced on two adja- 
cent film frames at the receiving end. 

These measures reduced the required 
bandwidth to 450 kc. In order to re- 
duce this by a factor of 100 (to the 
4500 cps required) it was necessary 
to slow down the film as it was being 
scanned by 100 times. Hence, a h:llf 
minute news item takes about - 
minutes to transmit. -30 

Basic block diagram of the system that was employed in the experimental telecast. 

g 

u 

SLOW -SPEED 
16 -MM. 

FLYING -SPOT 
FILM SCANNER 

"ODULATOR 

SLOW -SPEED 
' 0E0 SIGNAL 

September, 1959 

SKC. CARRIER 
MODULATED BY 
SLOW SPEED 
VIDEO SIGNAL 

1 

'PANS -ATLANTIC 
TELEPHONE 
CABLE 

DEMODULAT'" SLOW -SPEED 
TELERECORDER 

SLOW -SPEED 
VIDEO SIGNAL 

e 

...Build the Best 
Portable.. 

6- TRANSISTOR RADIO RA -6 
Kit $29.95 Wired $49.95 

- r Easy creative fun to build . a lifetime of 
big -set entertainment wherever you go 
designed so that even the nov ce can build it 
s obtain a handsome professional assembly 
& outstanding performance. American -made 
modern super -heterodyne all- transistor dr. 
cuitry, plus finest quality parts throughout. 
assure you of highest durability 8 stability. 

high sensitivity L selectivity hig -set 
volume L tone quality with 4" x 6" PM speaker 
IL 250 mw push -pull audio output stage 
built -in Ferrite rod antenna for good reception 
in any location pre -aligned RF L IF trans- 
formers planetary vernier Tuning (7:1 reduc- 
tion) for easy station selection L tuning 
high- impedance earphone ;ack for private 
listening: eliminates drain of output stage 
when using earphone attractive tan leath- 
erette case, retractable handle compact: 
81/z" w, 41/2" h, 21/z" d. Only 3 lbs. 

Build the BEST BUYS in 

"HAM" gear... E /COL 

"0.1::.;7: 

90 -WATT CW TRANSMITTER #720 
Kit $79.95 Wired $119.95 
"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top quality" - POPULAR ELEC- 
TRONICS. "Well designed " - ELECTRONICS 

WORLD. 80 thru 10 meters wdrl one -knob band - 
switching. Full "clean" 90W input, 65W ex- 
ternal plate mod. Matches loads 50 to 1000 
ohms. May be used as basic exciter unit. TVI 
shielded. Tubes: 6146, 6CL6, 2.6A05, GZ34. 
Attractive "living room" low -silhouette design. 
15" w, 5" h, 9" d. 

UNIVERSAL 
MODULATOR - 
DRIVER # 730 
Kit $49.95 - 

Wired $79.95 
Cover E -5 $4.50 
Delivers 50W undistorted audio. Modulates 
transmitters having r.f. inpLts up to 100W. 
Output transformer matches 500-10,000 ohms. 
Low-level speech clipping L filtering. Inputs 
for xtal or dynamic mikes, phone patch, etc. 
7 tubes. 6" h, 14" w, 8" d. 

GRID DIP METER 
Kit $29.95 
Wired $49.95 #710 
Includes complete set of coils for 
full band coverage. 400 kc -230 me in 

s 8 overlapping ranges. 50C ua meter. 
W Plug -in coils are pre -wound. pre -calibrated to 

0.5% accuracy. Transformer -operated power 
supply. 21 /e' h, 2'rí," w, 6 ?e' I. 

2e. Compare -judge for yourself -at your neigh- 
borhood EICO distributor. For free catalog 

° on (,5 models of EICO test instruments, hi -fi 
` & "ham" gear, fill out coupon on Page 36 

EICO t 
33.00NIke.L 

INSTRUMENT ELECTRNIC 

e 1959 

a 
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HERE! THE ULTIMATE IN 

ELECTRONICS COMMUNICATION 

co,NEW 

ED -27 (27 MC) 

Finest Class "D" Citizens 

Band 2-Way Radio 

price 
1 
I I s7. d U each 

r \. rrrf 1 

FEATURES 

HIGHLY SELECTIVE RECEIVER. 

NEEDS NO OPERATOR'S LICENSE. 

PATENTED, EXCLUSIVE "Silent- Aire" 
SQUELCH - Varies and controls the sensi- 

tivity. 
SUCCESSFULLY IN USE IN CARS, HOMES, 

AND BOATS. 

New Perfected 
WIRELESS 
INTERCOM 

V O @L 5G3O1 
MODEL CC -60 

price 54.75 each 

EXTREMELY CLEAR TRANSMISSION 

TRANSISTORIZED UNIVERSAL POWER 

SUPPLY. 

AMAZING NEW SENSITIVITY -(1 /10 of a 

microvolt!) Makes possible clear reception. 

TEN TUBES. 

FEATURES 

PATENTED NEW SQUELCH means Vocatrons 
are quiet until spoken through. 

NEW COMPACTNESS: 3"x8"x6". 
FOR USE IN HOME, OFFICE OR SHOP. 
Transmits voice or music 

NEW SIMPLICITY OF OPERATION. 

JUST PLUG IN: No wiring necessary. 

COMPLETELY PORTABLE. 

NEW SMART APPEARANCE. 

BOTH PRODUCTS READY for IMMEDIATE DELIVERY! 

Vii CA LINE 
COMPANY OF AMERICA, INC. Old Saybrook, Conn. 

SUPER POWERED SINGLE CHANNEL AMPLIFIER 

Mlnlmum 20V -5 Watts on All Channels 
This all new super powered unit has the highest output of any 
TV channel amplifier with sufficient Dower 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 i.sed. 

C. C. S. Service 26 db min. gain 6 -8 mes. band width 
Channels 2 -13 as specified Requires only 1 V input 
Co -axial input and output connectors for 75 OHM Line 
Linear class A operation Low Power Drain II 

Write for details today 

A mp.1 

MODEL SPA 

$350 

SEG Electronics 1778 Flatbush Ave., Brooklyn 10, New York 
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The Rainbow Generator 
(Continued fron) vage 52) 

adjacent "on -off" or "power" switch. 
The addition of the new parts will 

change the distributed capacity of the 
rainbow circuit, thus causing a corre- 
sponding change in the frequency of 
the oscillator. It will therefore be nec - 
essary to recalibrate the "Rainbow 
Control" after the change. This may 
he done with a properly operating 
color TV receiver and an oscilloscope. 
First an air signal is used to make cer- 
tain that the receiver's horizontal -hold 
control is correctly set. Then the an- 
tenna is removed from the color set 
and the output of the rainbow genera - 
tor is connected to the receiver's an- 
tenna terminals instead. 

The front -panel "Rainbow Control" 
is set to indicate one rainbow pattern, 
without regard to the actual pattern 
seen on the face of the CRT, which is 
not likely to correspond to this indi- 
cation. The phase -modulation coil of 
the generator is adjusted until a single 
rainbow pattern, showing the correct 
sequence of colors, is produced. This 
sequence should be red, blue, and green 
from left to right. 

As a further check, the scope is con- 
nected to the R -Y or other suitable test 
point in the color receiver, to see 
whether the signal waveform is the cor- 
rect one for this circuit with the gen- 
erator signal being fed in. The re- 
ceiver's hue control is normally set at 
the center of its range for this obser- 
vation. As a final check, the "Rainbow 
Control" may be turned to its zero set- 
ting. The evidence of a zero-beat con- 
dition should be seen on the scope. 

Where rainbow generators lack the 
luminance test signal mentioned ear- 
lier, modification to incorporate this 
feature is even easier than the proced- 
ure for adding crystal control. A s.p.s.t. 
slide switch is the only item needed. A 
6.3 -volt a.c. signal is taken from the 
hot side of the filament transformer 
and injected at the grid of the modu- 
lator tube, as shown in Fig. 3. The 
new "Luminance- Chroma" switch may 
be mounted on the front panel of the 
instrument, as shown in Fig. 1. 30 

A quick and easy method of filing those 
ELECTRONICS WORLD articles you want to 
save has been suggested by M. C. Ander- 
son of Arlington, Va. Use spring -back note- 
book covers like that shown in the photo. 
No punching of holes -no fuss. Just clip the 
pages, spring the covers apart, and insert. 
It is just as easy to add to or change 
the file. Try it for your reference shelf. 

ELECTRONICS WORLD 
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ownership of a PHOTOFACT SERVICE DATA LIBRARY 

SPELLS SUCCESS FOR SERVICE TECN;lN 1:1; S 
eres ac va proa rom e men 

"The time saved use 
offf Sams more than 

he 
sets the cost of the library. To do without your service 

would be worse 
han operating withcut 
a V.T.V.M. In fact, as long as we are in business and Sams remain 

and 
what 

ve 
they are today been in the 

Past, we 
war t be without this up- to 

3ervice,,, 
-Frank 

Sny Sny er' 
Sales $ Servie, Oorkrburg, 

West Va 

HERE'S MORE PROOF... FROM COAST -TO COAST 
ARIZONA 
"I would not take anything for 
my valuable collection of Sams 
PHOTOFACT." 

-Charles S. Cook, 
Winslow, Arizona 

IDAHO 
"My PHOTOFACT library is an 
Indispensable source of service 
Information on the...TV sets 
serviced in our shop. Without 
this information, the time re- 
quired to complete many repair 
jobs would be prohibitive." 

-Richard Huntley, 
Craigmont, Idaho 

WISCONSIN 
"With the PHOTOFACT file to 
back us, we have complete con- 
fidence that we can handle any 
service problem brought to the 
shop." 

-Howard R. Olds, 
Darlington, Wis. 

TEXAS 
"I don't see how anyone can run 
a shop without a set of PHOTO- 
FACT. I would be lost without 
mine. They are a must on any 
bench job. You can do a faster 
job with the information in 
PHOTOFACT." 

-T. A. Hopkins, 
puanah, Texas 

OHIO 
"PHOTOFACT speeds up my 
service on repairs and the file 
cabinets help dress up the 
shop." 

-Ed Rahm, Toledo, Ohio 

SOUTH CAROLINA 
"(With PHOTOFACT) I have a 
lot less time on the bench and I 

can do a more complete repair 
job on a customer's set and 
have less come -backs because 
of a perfect repair job." 

-Glen Stewart, 
Pickens, S. Car. 

MASSACHUSETTS 
"PHOTOFACT has been one of 
the mainstays in my service 
business. The PHOTOFACT 
library has cut my service time 
well in half and has more than 
paid for itself already. In the 
best words -PHOTOFACT 
kept my new business in the 
black." 

-Benjamin L. Hall, 
Edgerton, Mass. 

PENNSYLVANIA 
"They us? just great. Cuts serv- 
ice time a minimum." 

-Virgil Franceschlnl, 
Barnesboro, Pa. 

hund P ong 
PHOTOFACT" letters in our files. Service Technicians them, see your Sams Distributor today, or write direct 
eve where are enjoying the profit -making advantages of a to Howard W. Sams for full details. Use coupon belo 

NEW EASY -BUY PLAN! It the money- saving way to 
build you/ complete profit- making PHOTOFACT Library! 
NO INTEREST -NO CARRYING CHARGE -AS LITTLE AS $10 DOWN 

FREE! Valuable steel file cabinets for PHOTOFACT 
monthly subscribers and Library purchasers. 

Valuable booklet TREE 
shows you how ill' IIIi 

r 

Y 

PHOTOFACT boosts 
your profit -capacity 

Send for it! 

HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 6, Ind. 

Send me Free booklet "Your Guide To Maximum Profits" 
I'm a Service Technician: fi l -time; part-time 

My Distributor is 

Shop Name 

Attn 

Address 

City Zola State 
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How far can you go in electronics 

without a degree? 
A few years ago, Lincoln E. Kitchin had no 

formal degree and knew nothing about electronic 

computers. 
He still doesn't have a degree, yet today, he is 

a Field Engineer on one of America's biggest 

electronics projects. He helps maintain one of 

the largest computers in the world. He's doing 

work ordinarily done by engineers -an oppor- 

tunity usually denied to men without a degree. 

This is a story of unusual significance to every 

technician who feels himself handicapped by lack 

of a formal degree. 

"It all started back at the Base," Link Kitchin 

recalls, "about two years ago. We were having 

lunch. One of my fellow Aircrewmen described an 

interview he had just had -with IBM. 

"It sounded good to me- particularly the field 

engineering aspects. I wasn't anxious to start my 

civilian electronics career stuck in a corner of 

some plant. Here was a chance to work in the 

field -with all the advantages of a permanent 
location. I made a note to add IBM to the com- 

panies I was considering for civilian work." 

Interviewed by IBM 

A month later, Link Kitchin sat across the desk from an 

IBM interviewer. "Frankly," he confesses, "I was scared 

at the thought of this interview. I didn't know the differ- 

ence between an analog and a digital computer. I didn't 

expect to get the job." 
The interviewer put him quickly at his ease. A check of 

his background revealed his Service training -28 weeks 

of Class "A" aviation electronics plus Class "C" school- 

ing in LORAN. RADAR and SONAR. He took a test 

which indicated excellent aptitude for computer work. 

Then he learned how IBM would train him in electronics 

-for 20 weeks at full salary -to become a Field Engineer 

on the SAGE program. He learned about SAGE, part of 

our nation's radar defense net, which is built around giant 

IBM computers. He heard about IBM's excellent com- 

pany benefits, especially interesting to Link Kitchin who 

had a wife and child. By the time the interview was over, 

he had decided that IBM and the SAGE program were 

what he was looking for. He decided then and there that 
he wanted to come with IBM. 

Receives 20 weeks' training 

Link Kitchin reported to Kingston, N. Y., for training. In 

the IBM "school," he studied basic computer circuits, 

computer logic and programming, card punch machines 
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-all part of the twenty week course a Computer Units 

Field Engineer takes. "The instruction was excellent," he 

recalls. "Our teachers, experienced field men, often made 

points not in the textbook." Formal classroom lectures 

accounted for half his time, the other half being spent in 

the laboratories, where he worked on actual computer 

equipment for SAGE. During his training period, he 

received a living allowance in addition to his salary and, 

overtime pay. 

Assigned to site in home state 

His twenty weeks' training completed, he was assigned to 

the SAGE site at Topsham, Maine. "IBM makes every 

effort to assign you to a location of your choice wherever 

possible," Link Kitchin, who is a native State- o'- Mainer, 

points out. 
At Topsham, he has completed the installation phase 

of the computer. Now his work consists of preventive 

maintenance and "keeping the customer happy" -the 
customer, in this case, being the Air Force personnel 

who man and operate the computer. "Installing this giant 

computer was a significant engineering feat. First we ran 

2,509 cables from 4 to 300 feet long. Then we bolted the 

computer sections together and hooked up the cables. 

Next came the testing phase in anticipation of Air Force, 

acceptance tests. 
ELECTRONICS WORLD 
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A problem in pluggable units on manual inpui beard of SAGE computer 

"I'm in the Display Group which has responsibility for 
over one hundred display consoles," Link Kitchin con- 
tinues. "Each of these has a 19 -inch and a 5 -inch cathode 
ray tube (similar to a TV tube) plus associated circuits. 
The knowledge of complex circuitry which we learned in 
the IBM school is essential for this work. We also main- 
tain our own test equipment- oscilloscopes, meters, signal 
generators and specially designed pluggable unit test 
equipment." 

What does the future hold? 
Link Kitchin looks forward to a rewarding career as à 
Computer Units Field Engineer. Promotion -wise, he 
could become, with further training, a Computer Systems 
Field Engineer, a Group Supervisor or Group Manager. 
Most important, however, he believes, is the excellent 
electronics background he's acquiring for the years ahead. 
'I've had a new engineering dimension added to my career 
,-thanks to IBM's willingness to spend time and money 
'training technicians to assume engineering responsibilities." 

A career for you with IBM? 

`Since Link Kitchin joined IBM and the SAGE program, 
opportunities are more promising than ever. IBM will 
invest thousands of dollars in the right men to insure the 
success of the SAGE program. 

September. 1959 

Recording data on main con memory unit 

If you have a minimum of 3 years' technical schooling- 
or equivalent experience -you may be eligible for ad- 
vanced training for 20 weeks as a Computer Units Field 
Engineer. While training, you receive full salary and over- 
time pay plus living allowance before assignment to a 
permanent location. 
From then on, you can go as far as your abilities and 
ambition will take you. IBM is the leader in a field that 
offers you unlimited horizons. And, as you may already 
know, at IBM you receive company -paid benefits that 
set standards for industry today. 

Mr. N. H. Heyer, Room 6501 
Federal Systems Division 
IBM Corp., Kingston, N. Y. 

You will receive a prompt reply. Personal interviews 
arranged in all areas of the U. S. 

WRITE TODAY TO: 

IBM 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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Goodbye to trial -and -error 

methods. Every circuit cal- 

culation you need can now 

be done accurately with 

THE ALGEBRA 
OF ELECTRONICS 

YOU'LL 
BE AMAZED 

at how easy it is to 
figure resistances, load 
inductances, impedances, 
etc. for ANY part of ANY 
electronic circuit. With 
this new book. THE AL- 
GEBRA OF ELECTRON- 
ICS. you will quickly gain a knowledge of 
the tools, techniques and shortcuts needed. 

Three Great Books in One! 
First, It's a textbook. All practical mathe- 

matical techniques explained clearly step -by- 
step: easy to follow by those with no more 
math training than high -school algebra and 
simple differential calculus. 

Second, It's a hand- 
book. Graphs and tables 
answer common electron- 
ic problems for those not 
wishing to work out com- 
plex derivations them- 
selves. 

Third, It's a review. 
Every equation is dis- 
cussed. along with its 
practical on- the -job ap- 
plications. 1 00 problems 
are shown with methods 
and answers provided. 

THE ALGEBRA OF 
ELECTRONICS seas writ- 
ten by Chester H. Page. 
Consultant to the Direc- 
tor of the National Bureau 
of Standards. Dr. Page 
discusses basic laws and 
fundamental principles. 
practical methods of 
solving simultaneous 
equations. He develops 
elementary Fourier wave- 
form analysis, shows ef- 
fects of frequency selec- 
tivity, modulation, and 
analyzes tubes. transis- 
tors and power supplies. 

Try It FREE 
for 10 Days 

Whether you're a re- 
pairman, technician, or 
engineer, you'll find THE 
ALGEBRA OF ELEC- 
TRONICS both profitable 
and interesting. Send 
coupon for a FREE 10- 
DAY EXAMINATION. No 
obligation - unless you 
want to keep the book. 
Mail coupon today to 

D. Van Nostrand Co., Inc. 
Dept. 379, Princeton, N. J. 

Established 1818 

L 

127 
TOPICS 

340 Pages 

252 Illustrations 
Nonlinear 

it 
Network Topology 
Mesh Currents 
Kirchoff's law 

nuage Variables 
Tria ngularisat ion 
snnultneeu 

Enuations 
limner's Rule 
T 

i'Theorem 
Wheatstone 

Bridge 
nlugaey 

Black Box 
ariables 

Image Impedances 
Attenuators 
Capacitance 
Dielectrics 
Sinusoidal 

Voltage 
Energy Storage 
Series -Tuned 

Circuits 
Series Resonance 
Complex rhe.or. 
M 

Inductance 
Transformers 
Critical Coupling 
F.M Dlseriminator 
Impedance 

N ing 

x>'Fun 
iöna 

Diodes 
Amplifiers 
Transistors 
Thermal Noise 
Demodulation 

-m ny ore 

D. VAN NOSTRAND COMPANY, INC., 
Dept. 379, PRINCETON, N. J. 
¡In Canada: 25 Hollinger Rd., Toronto 16) 

Send -for free nation -THE ALGEBRA OF 
ELECTRONICS. If I don't feel it can make elec- 
tronic calculations clearer. easier. and faster. I may 
Ieturn it within 10 days: owe nothing. Otherwise. 

will pay $2.75 down, plus small delivery cost. 
and $3 per month for 2 months. 

Name ..... ............................... 
(Please Print Plainly) 

Address 

City xeno State 
SAVE! Enclose $8.73 WITH coupon and we 
will pay ALL shipping coats. 
same ten day money -back privilege. 
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Rechargeable Flashlight Battery 
Nickel- cadmium cartridge with built -in recharger 

replaces conventional complement of two "D" cells. 

PRACTICAL, extra -long -life, nickel - 
cadmium batteries that are physi- 

cally and electrically interchangeable 
with conventional dry cells of the type 
used in flashlights, toys, and other con- 
sumer products are now on the market. 
The Sonotone Corp. of Elmsford, N. Y. 
offers a complete range of small, 
sealed, sintered -plate units, including 
those to replace all standard dry -cell 
types and sizes. Of particular note is 
the power cartridge (Fig. 1) for stand- 
ard flashlights, exactly the size of two 
"D" cells in series, listing for $7.95. 
A built -in recharger, permitting inser- 
tion in any a.c. outlet for renewal, uses 
a miniature stepdown transformer and 
rectifier. 

Each nickel- cadmium cell provides 
1.25 volts, with batteries available in 
standard ratings up to 32 volts. The 
rugged, shockproof construction (Fig. 

2) is similar to that used in military 
nickel- cadmium units. 

The two special cells used in the 
flashlight cartridge resemble the reg- 
ularly available "% C" units, but have 
somewhat greater size and capacity. 
The discharge curve for the "1/2 C" in 
Fig. 3 approximates the useful life 
(nominally, one hour) of a single 
charge with a standard flashlight bulb. 

ó 

e 

I 

io 20 30 40 80 so 
TIME IN MINUTEs 

Fig. 3. Discharge curve for "Vs C" cell. 

Note the relatively constant output 
voltage up to the cut -off point. 

The built -in charger meets the 
requirement of a constant -current 
source below 1.5 volts per cell. Within 
these limits, cells may be recharged 
safely for thousands of cycles even 
from the completely discharged state 
or when left in the charge circuit in- 
definitely. Recommended renewal pe- 
riod for the flashlight cartridge is 16 
hours. 

The nickel- cadmium cells will with- 
stand vacuum, pressure, and tempera- 
ture extremes ( -40 to +160 °F) and 
continue to operate. An emergency 
flashlight kept in the car could be re- 
lied upon in abnormally low winter 
temperatures. 

Fig. 1. (Above) The 
flashlight cartridge 
is exactly the size 
of two "D" cells in 
series, with its cap 
in place. Screwing 
off the cap exposes 
a plug that may be 
inserted in any a.c. 
wall outlet to acti- 
vate the recharger. 

Fig. 2. (Right) The 
cutaway diagram 
highlights the inter- 
nal construction of a 
typical rechargeable 
nickel -cadmium cell. 

ELECTRONICS WORLD 
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Industrial Telemetry 
(Continued from page 47) 

or transmitted by microwave trans- 
mitters and receivers, operates as fol- 
lows: 

Low- frequency (audio) oscillators, 
called tone generators, are used. These 
generators are switched on and off by 
the transmitters that are monitoring 
the units to be read. At the receiving 
end of the transmission line, bandpass 
filtrrs are used to separate each tone 
frequency and apply each to its own 
tone receiver. The receivers are units 
tuned to the various oscillator fre- 
quencies. When the correct signal is 
passed through the bandpass filter and 
applied to its own tone receiver, it 
causes a relay to be tripped. The con- 
tacts of the relay may be wired either 
to open or to close, permitting any type 
of operation. 

A basic, single system for monitoring 
two units simultaneously is shown in 
Fig. 6. The outputs of two transmit- 
ters are applied to two tone generators, 
each developing its own audio fre- 
quency. These are mixed together and 
sent along a single transmission line 
to the central station. At the latter 
point, the two frequencies are sepa- 
rated by bandpass filters and applied 
to individual tone receivers. The relays 
operated by the tone receivers will, in 
turn, operate the indicating receivers. 

The same system may be used with 
radio transmission by including a mi- 
crowave transmitter and receiver, as 
shown in Fig. 8. In terrain where foul 
weather may make the use of exposed 
transmission lines hazardous, unat- 
tended microwave- operated systems 
are often used. 

Quite often the units to be measured 
are at widely separated distances. Nev- 
ertheless, monitoring three units at 
different locations may still be accom- 
plished with a single transmission line. 
The only precaution necessary is use 
of the lowest- frequency tone generator 
at the unit farthest from the central 
receiving location, as in Fig. 7. This is 
done because the higher frequencies 
will have a larger signal loss over long 
transmission -line lengths. They are 
therefore placed closest to the central 
receiving location to avoid such losses. 

-.30- 

Fig. 8. Instead of a direct wire, micro- 
wave transmission is sometimes used. 

TRA, 

OIL PIPE L 

TRA 

September, 1959 

A QUARTER- CENTURY OF PRECISION KNOW -HOW IS YOURS IN 

QUALITY ELECTRONIC 
EQUIPMENT 
IN K I T FORM 

FOR: 
electronic hobbyists 
and amateur radio 

hi -fi custom building 
and service 

science education and 
technical schools 

industrial testing and 
quality control 

PACO is the only line of 
test instrument kits engi- 
neered and produced 
under the auspices of a 
leading test equipment 
and meter manufacturer. 

and, you pay nothing 
extra for the convenience 
of buying PACO kits di- 
rectly from your own 
local parts distributor. 

COMPARE PACO against 
any other kits for per- 
formance, appearance, 
ruggedness, ease of op- 
eration and simplicity of 
assembly and wiring. 

COMPARE PACO's su- 
perbly detailed, step -by- 
step instruction manuals 
and giant size wiring dia- 
grams, against any you 
have ever seen. 

SEE HOW PACO sets an 
entirely new standard in 
electronic instrument kit 
design and kit assembly 
instruction. 

Available and on display of 
leading electronic parts distributors. 

Write for latest, complete catalog. 

P lc) fol 
Electronics Co, Inc., 
70 -31 84th St., Glendale 27, L. I., N. Y. 

Export: 458 B'way, N T. 13, U.S.A., 

Canada: Atlas Radio Corp., Toronto 19. 

A DIVISION OF 

PRECISIO:YAPPARATUS CO., INC 

P A C O 

MODEL B -10 
Battery Eliminator Kit 

less than 0.3 ripple output 
no external filters required 

Kit Net Price: $41.95 
Factory Wired: $49.50 

e.w 
t :: . 

MODEL S -55 
Wideband 5" Oscilloscope 

response DC to 5 Mc 
push -pull V and H amplifiers 

Kit Net Price: $87.50 
Factory Wired: $139.50 

ß n 

6 

MODEL C -20 
Res -Cap -Ratio Bridge Kit 

10 mmfd to 2000 mfd 
1/2 ohm to 200 megs 

Kit Net Price: $20.95 
Factory Wired: $31.50 

e 

c 

MODEL T-60 
Tube Checker Kit 

sell c free-point te lever 
selector oyos 

b it -iP roll chart 
Kit Net Price: $38.75 
Factory Wired: $54.50 

_ .. 
MODEL G -30 
RF Signal Generator Kit 

160 Nc to 240 Mc in 8 bands 
120 Mc fundamental output 

Kit Net Price: $28.50 
Factory Wired: $3995 

A A, X11- 

MODEL T -65 
Transistor and Crystal Diode 
Tester Kit 

tests icbo, gain, leakage, etc. 
tests both p-n -p end n- p- n types 

Kit Net Price: $39.95 
Factory Wired: $59.50 

IS 
IA 

'1 . i. 
MODEL V -70 
Vacuum Tube Voltmeter Kit 

wide -range 
peak -to -peak 

Kit Net Price: $31.50 
Factory Wired: $47.50 

.. 

MODEL M-40 
High Sensitivity V.0 -61 Kit 

20,000 ohms volt DC 

10,000 ohms volt AC 
Kit Net Price: ____........_$31.50 
Factory Wired: $37.50 

eOIt 

e i 
MODEL S -50 
5" Cathode Ray Oscilloscope Kit 

push -pull vertical and 
horizontal amplifiers 

Kit Net Price: $49.50 
Factory Wired: $84 50 

01 it I 
MODEL Z-80 
RF -AF Signal Tracer Kit 

high gain RF and AF amplifier 
visual and audible indicator 

Kit Net Price: $29.50 
Factory Wired: $42.50 

MODEL 
s r reampAmplifìcr 

silicon diode, 
low impedance power supply 
14 controls for 
optimum flexibility 

Kit Net Price: S 79.95 
Factory Wired: $129.95 

COMING SOON! 
MODEL L ST-45 

Stereo Tuner Kit 
Matching companion 
for the SA -40 

P A C 0 
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CITIZENS' BAND, ETC. 
BC -603 RECEIVER 

foyers 
rfushbuttont` Built 

Terril 
peaker `ád 5 

han, 
t 

oint. May be operated mobile o 12 V. with 
dynamotor mec 

pricer 
belote, 

minute 110 
VAC with 

power par $9.95 AM. Info pplie°. New condition. .. 
12 V. DYNAMOTOR, for above S 3.95 
115 VA(' PACK 11.95 
24 V. DYNAMOTOR 2.95 
115 V. KIT......... 7.95 
MATCHING TRANSMITTER raR AROVE -RC -604: 
30 1, 10- elr:mm.L " 

l'\, crystal 
,11 1 

- 
Ir . 1 t,^ "...$5.95 

COMBINATION DEAL 

Ior .. 533.00 

BC683 RECEIVER 
Same . 

I, fer- $14.95 
( BC -659 TRANSMITTER- RECEIVER 
6 or 1 2 c 27 \ I r 1.,.JV r, rya I 
Used' 

band. I.NCC' C.U. Magazine bd 'C 

. excellent. WITT? POWER $14,95 PIPPIN. (tuly .... ...... . 

BC -620 RECEIVER -TRANSMITTER 
,ame Ils 
' ]I III: \N ;'! ' I I 

TI 11'srr \,. 11 \ \I,.1 "l' Irdi r'i'll /INS' 53Nn 
t i \ ,. ..53.95 

TUBES! TOPS IN TUBE BARGAINS! BRAND NEW! 
83211tAS-'y1131 INr:'l'l'11I%. N,.,. 11..,.1. I., 53.95 lillll1 net 510.00 
4X150A 5 7.95 .65* ... S 9.95 
4 -125A . 17.95 4 -400A 29.95 
304TL 25.00 

APR -1 TUNING UNITS 
All in excellent condition! 
with an, 

TN-2: n. 
TN3: 

s 14.95 
14.95 
14.95 

TG -5 TELEGRAPH SET 

$5.50 
BETTER OFT 1,. I ONI.I' 39.95 

TBY WALKIE-TALKIE 
Consists of RS -:18It Miki- and 'í1137 Ileadsrt -both 
super! Push -p-yak bullun. Brand 

0w 
Hoxwl. 

taught they'd Cost 50.00. $2 95 
HOTII it Columbia for 0111V... .. . 3 

12 Fl. Coiled Extension ('ont For Alcove 95e 

12 V. EICOR DYNAMOTOR 
Output 400 CDC! IBn MA. Cant in0,11M duty - 
Only around 8" long. BRAND NEW. Each. 5.50 
HITTklt HUY TWO FOR ONI Y 59.95 

T- 14 /TRC TRANSMITTER 
1 on phone. Single 

eti power supply. cos 
to 

elA $39.95 
FRC IIASE sTA TION 

RuTlt", 

" $95.00 
SCR-625 (Metal) MINE DETECTOR 

S29.95 

Il 

BC-348 COMMUNICATIONS RECEIVER 
- ,, bands. 

Utli,.'at11,:, 11 \'A'' w er,l''aïiaó 
I 1 r .r.l,'. 1 'die ,, rlrNl.l' 

PE-103 DYNAMOTOR! 
Column,. prices o 1946! 

- r \DC 1111 mil.. .Irlt , ith tiller. rr'., t and 

t . r 
ï ;1`,te.:r 

:,kr 
Excel. $9.95 

COLUMBIA SLASHES PRICE - 
ON MEASUREMENTS CORPORATION 

MODEL Ra SIGNAL GENERATOR!!! 
n . , -16i66,6o V 1 113r, t r :r,i, 

'II: :1; ai: 
SI -till la ' 

,li n 

n 
Il .,f li l',l, i kr tii 

1..0.114111 nIlse+ 
ORIGINAL 

Pewee ql'v 
117 Y. 7111111 ' ryt'l... `ORIGINAL COST"WAS $1.900.00 rim.I i:l x -b x 121 z ". Excel- 
lent rond. Wt. 15U Ibx. $195.00 ONLY 

NEW SUMMER /59 CATALOG! 
Ou s 

a ...... =1óú e oÌ pa 9ati sor. FREE copy! 

All Orders FOE Los Annelet. 250. deposit re- nuire0. All items , ect to prior sale. NOTE: MINIMUM ORDER 53.ÓO. WRITE TO DEPT. R. 

nctcnT.pLGL 

TARZIAN Offers 48 -Hour, 
Direct Factory Service 

on Tuner Repairs 
:a 

That's right. Net, $7.50 per unit and $15 
for UV combinations, including ALL 
replacement parts. 90 -day warranty 
against defective workmanship and 
parts failure. Tuners repaired on ap- 
proved, open accounts. Replacements 
offered at these prices on tuners not 
repairable: 

VHF 12 position tuner. . $22.00 
VHF 13 or 16 position 

tuner 23.00 
VHF/UHF combination 25.00 
UHF only 15.50 

Subject to change 

Tarzian -made tuners are easily 
identified by this stamping on the 
unit. When inquiring about re- 

placements for other than Tarzian -made 
tuners, always give tube complement 
, , , shaft length ... filament voltage... 
series or shunt heater ... IF frequency 
and chassis identification. Use this 
address for fast, 48 -hour service: 

SARKES TARZIAN, Inc. 
Att.: Service Mgr., Tuner Division 

East Hillside Drive 
Bloomington, Indiana 
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ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIF. 

SURPLUS BUYS 
a 00731 AIRCRAFT 

TUIIE 

DI 

d 

RECEIVER Tu18s. w /Dyna. 
l' Inrela'r. 

unit 
will 

on I. 

I. I, lall 
meters. 

like new 

, I7 I I5Y-dn C>'. 3lutrlal - I^IIrr 
iatinin^(or7ntw tube 

11..,h at:ril:rlla sb^ ,. A 33110 
524.95 

SUPPLY-In,rt, It'\'rnn, IlIrPllt: 
,pers Filtered. Ridai ., \l:,l 

srml itera r . 
,. 

. .r s. Inclr1 101. rte 

PEI,, 8..10 N. .. 

. , 
1/VILLARD WET CECI .., 
11111. I 5,11111 mss. $2 79 ,a. -12 for 5301111 

METERS 
Min. M -1,. Sa,- I.e.tr,r 33 .95 
Min. Meters -2I. Sq.- D,.lor , ,Dn n a.. 2.95 
2" Rd.- \Vtsmn_ New -o -:lA HF 3.9 
2" R0-11.i..,44 In.A 
3" Rd.- yl:rl.rl -I \111 ,seal. .'i. "NS" Now 3.9 
3" 80. -tt .',Itr_ 11111, met A. New 3.49 

POW. FILA. %FORMER -Pei -I ISY -110 ty. 
opeIa\' -toit Mn: 12.6 11'T -ilA; 12.11Y- ;3A :s5'.n\'.:3A. 
n Name -Conn pael- t'.rful as 12 u 24 Volt Tr'nrr.f. 

b.e .S Urrhw Gear .1' N i(A.LO I`.N.. 
or 

52.49 
ANTENNA BASE -NIrhm M,mrl, yb.bilr, 2:1211, 7 
Lb _ar - "H. 5111 tin \':due -and New. .53_95 
TS345A ART- 

22 
-Noi -e A Gale t m r. . 11.A -60 New 549.95 

Field Phones FERA -Olier. Cu mi , ease. Pair 529.95 
ARC -5 Rev. -.1.4, \Ir Ile a'1 l . Inilad Onanlily. 
...and New . 

i....._. 
311.95 

8D -77 Dyna. -nor lin, \'nC -. 1011 1ÌA . In I21HF- 
_etry clean. ell: L ,,, I 

R 

. ..38.95 
ADIO SONDE \Il ;l,lCl 00111 2 11., New 51.49 

OIL CONDENSERS 
óoovDC 1.000VDf 2.On0VOC 4,000VDC 

IMId S .40 1Mm S .,0 LMrd S 85 IMfb 5 3.50 
80 2 1.50 2 " 6.25 4" .75 4" 1 35 3 5o ' 13.95 

10 " 1.15 15 " 3 50 
8 6.0p gA' 

Sizes e il. 
FILA. %FORMER -t a-r,t I I '. Ir 12 V- 
1 :\roll .... 51.19 Ta.; S for 35.00 
ROIL RORD --4 Comlurtor. Full ,rngl b. New. .51.39 

Tube Specials -All New -All Boxed 
1625 111 -A. \\' I. I1. 111.0. 52.50 
316* M'.I. Inri. 2.00 
958A RCA Dol. 2.50 

R 
EXRADIO SUPPLY CO, 

84 Cortlandt St. 
New York 7, N. Y. 

In the Heart of New York's Radio Row 

The Aspects of Hum 
(Continued from page 95) 

sound take -off coil. This coil then has 
to be re- aligned. 

If removal of the vertical saw -tooth 
oscillator tube corrects the buzz, the 
most likely source of trouble is pickup 
from the vertical -output amplifier and 
transformer. This pickup usually oc- 
curs in the volume -control leads or 
other wires going to the high -gain 
audio -amplifier grid. It is sometimes 
necessary to run such wires on top of 
the chassis or completely re -route 
them in some other way to avoid this 
type of interference. Shielding braid 
may not prove adequate. 

Still another cause of sync inter- 
ference is the rare case where a local 
station signal is so strong that it over- 
loads one of the i.f. or other stages, 
causing grid -leak detection. Where 
this defect occurs. excessive contrast 
and loss of picture detail usually ac- 
companies the audible hum. Remov- 
ing one side or all of the antenna lead - 
in from the TV set usually shows up 
this defect at once since the symptom 
will then be reduced or eliminated. 
Where overload is due to a defective 
a.g.c. circuit, the symptoms would be 
similar, but a quick measurement of 
d.c. bias would show up this cause. 

Properly operating fluorescent fix- 
tures and neon signs should not inter- 
fere with TV reception, but it f re- 
quently happens that internal arcing in 
these devices generates a modulated 
r.f. signal that may enter the TV set. 
Interference filters for almost all fre- 
quency bands are available commer- 
cially and they can sometimes be very 
helpful in this sort of trouble, espe- 
cially where entry is through the an- 
tenna input. Where the interference 
enters through the a,c. power line, a 
power -line filter will do the trick. 

In rare cases. the interference orig- 
inates in defective power -line equip- 
ment itself. High- voltage transformers 
located in the vicinity of the receiver 
may have internal arcing, which will 
result in 60 -cps hum. The local power 
company will be interested to learn of 
such interference and will usually 
remedy it quickly. In very rare in- 
stances, overhead high -voltage power 
lines cause unavoidable 60 -cycle inter- 
ference. Relocating the antenna is 
often the only solution to this type of 
trouble. 

Conclusion 

While we have tried to enumerate all 
the known types of hum interference, 
we will not be surprised to hear from 
readers who know of instances where 
hum was caused by some completely 
novel and unusual circumstances. The 
types described represent those that 
can normally be expected, but the 
thing that makes servicing an art is 
the fact that, from time to time, com- 
pletely unexpected and unusual trou- 
bles require all of the ingenuity and 
understanding we can muster. =30, 
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COMING IN OCTOBER 

ELECTRONICS WORLD: 

special HI -fl 
stereo issue! 

Next month ELECTRONICS WORLD brings you one of the 
most complete rundowns on High Fidelity Stereo in its 
history. Covering discs, tapes, amplifiers, cartridges, and 
servicing, October ELECTRONICS WORLD will give you an 
authoritative answer to virtually any question you may have 
on Stereo. 

September. 1959 

Don't miss such important Stereo features as: 

THE STEREO ILLUSION - Fascinating analysis of the 
psychological factors responsible for producing 
stereo effect. Discusses sound localization ...bin- 
aural hearing...characteristics of sounds needed to 
produce stereo. 

TOP DISCS IN STEREO - Complete directory of best 
stereo quality available on records - prepared by an 
expert audio engineer. Straight from the shoulder 
opinions on recording excellence of classical, light 
classical, pop, and jazz discs. 

HI -FI AMPLIFIER RATINGS -The story behind terms 
used in rating audio amplifiers. Learn the real 
meaning and importance behind such phrases as 
"steady- state" ... "average" ... "Music Waveform 
power output" ... "peak power output" ... "Band - 
width poxer output." 

STEREO DISCS TODAY -Just how far has the modern 
stereo record come? An authority in the field gives 
you his expert opinions. 

STEREO CARTRIDGE CHART - Full page chart shows 
you complete specifications on all stereo cartridges 
now on the market. 

PLUS - Articles of interest for the service technician 
...amateur...special features on test equipment... 
electronic construction...and much, much more! 

Next month's ELECTRONICS WORLD is typical of 
the coverage you'll enjoy month after month in the 
world's most authoritative electronics magazine. 
Be sure of getting your copy every month by sub- 
scribing now. The newsstand price of ELECTRONICS 
WORLD is now 50(:... but subscription rates will 
remain the same for the time being. However, they 
will he increased soon to meet rising publishing 
costs. So act now to take advantage of the present 
low rates. Subscribe today! 

SUBSCRIPTION RATES 
one year $4 two years $7 three yea-s $10 

ELECTRONICS WORLD 
434 S. Wabash Avenue, Chicago, Illinois 
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Model TW -11 -TUBE TESTER , . . Total 
Price $47.50- Terms: $11.50 after 10 day 
trial, then $6.00 per month for 6 months 
if satisfactory. Otherwise return, no ex- 
planation necessary! 

SUPERIOR 
MODEL TW -S 

N 

IEW STANDARD PROFESSIONAL l 

TUBE TESTER 
* Tests all tubes, including 4, 5, 6, 7. Octal, Lock -in, Hearing Aid, Thyratron, Miniatures, Sub -miniatures, Novels, Sub- minars, Proximity fuse types, etc. 
* Uses the new self -cleaning Lever Action Switches for individual element testing. Because all elements are numbered according to pin- number in the RMA base numbering system, the user can instantly identify which element is under test. Tubes having tapped filaments and tubes with filaments terminating In more than one pin are truly tested with the Model TW -11 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 -Jack on front panel for plugging In either phones or external amplifier will detect microphonic tubes or noise due to faulty elements and loose in- ternal connections. 

EXTRAORDINARY FEATURE - SEPARATE SCALE FOR LOW- CURRENT TUBES. 
Previously, on emission -type tube testers, it has been standard practice to use one scale for all tubes. As a result, the calibration for low- current types has been restricted to a small portion of the scale. The extra scale used here greatly simplifies testing of low -current types. 

The Model TW -11 operates on 705 -130 Volt 60 Cycles A.C. Comes housed In a 
beautiful hand -rubbed oak cabinet complete with portable cover. 

$4150 
SUPERIOR'S NEW MODEL 83 

C. R.T. TESTER 

Model 83- C.R.T. Tube Tester 
Total Price 538.50 
Terms: 58.50 after 10 day trial, then 56.00 
monthly for 5 months if satisfactory. Other- 
wise return, no explanation necessary. 

TESTS and REJUVENATES ALL PICTURE TUBES 
ALL BLACK AND WHITE TUBES ALL COLOR TUBES 
From 50 degree lo 110 degree types -from Tett ALI, picture tubes --in the carton-oat f 

8" to 30" types the carton -in the set! 
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. 
Model 83 provides filament 
operating voltages for the older 6.3 
types and the newer 8.4 types. 
Model 83 employs a 4" air- damped 
meter with quality and calibrated 
scales. 
Model 83 properly tests the red, green 
and blue sections of color tubes indi- 
vidually -for each section of a color 
tube contains its own filament, plate. 
grid and cathode. 

Model 83 will detect tubes which are apparently good 
but require rejuvenation. Such tubes will provide a pic- 
ture seemingly good but lacking in proper definition. 
contrast and focus. To test for such malfunction, you 
simply press the rei. switch of Model 83. If the tube is 
weakening, the meter reading will indicate the condition. 
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 in- 
creased life with no danger of 
cathode comege 

50 Model 83 comes housed in handsome J, 
portable Saddle Stitched Texan case \ 
-complete with sockets for all black .7 
and white tubes and all color tubes I NET 
Only 

Model TV-50A-Genometer 
Total Price 547.50 
Terms: $11.50 after 10 day trial, then $6.00 
monthly for 6 months if satisfactory. Other- 
wise return, no explanation necessary. 

CROSS HATCH GENERATOR: The 
Model TV -50A Genometer will D ro- 
jest 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. 

GENOMETER 
7 Signal Generators in One! 
R.F. Signal Generator for A.M. Audio Frequency Generator if Cross Hatch Generator 
R.F. Signal Generator for F.M. Bar Generator V Color Dot Pattern Generator 

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 
K. F. SIGNAL (.ENI:KA'I OR: 
The Model TV -50A Genometer 
provides complete coverage for 
A.M. and F.M. alignment. Gen- 
erates Radio Frequencies from 
100 Kilocycles to 60 Megacycles 
on fundamentals and from 60 
Megacycles to 180 Megacycles on 
powerful harmonics. 

DOT PATTERN GENERATOR (FOR ('OLOR 
TV): Although you will be able to use most 
of your regular standard equipment for serv- 
icing 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. 

VARIABLE Al'DlO FRE- 
QUENCY GENERATOR: 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. 

BAR GENERATOR: The Model 
TV -50A projects an actual Bar 
Pattern on any TV Receiver 
Screen. Pattern will consist of 
4 to 16 horizontal bars or 7 to 
20 vertical bars. 

MARKER GENERATOR: The Model 
TV -50A includes all the most fre- 
quen tl y needed mark e r p oints. The 
following markers are provided: 189 
Kc.. 262.5 Kc., 456 Kc., 600 Kc., 1000 
Kc., 1400 Kc., 1600 Kc., 2000 Kc.. 2500 
Kc.. 3579 Kc.. 4.5 Mc., 5 Mc., 10.7 Mc.. 
13579 Kc. is the color burst frequencyi 

THE MODEL TV -50A 
comes absolutely com- 
plete with shielded leads 
and operating instruc- 
tions. 

$415a 

10 
EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE Illor 
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Superior's New MODEL 77 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL -VIEW METER 

Compare it to any peak -to -peak V. T. V. M. 
made by any other manufacturer at any price! 

Model 77 completely wired and calibrated with all accessories lincluding even 
portable carrying case) sells for only $42.50. 
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 circuitry. 
Model 77 employs a 12AÚ7 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 possibility 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 1 °o zero temperature coefficient resistors as multipliers. 
This assures unchanging accurate readings on all ranges. 

AS A DC VOLTMETER: The Model 77 will measure any voltage up to 
1500 volts with negligible loading. It is indispensable in receiver and HI -Ft 
Amplifier servicing and a must for Black and White and Color TV Receiver 
servicing where circuit loading cannot be tolerated. A special feature per- 
mits accurate zero center measurements necessary for the true alignment 
of Foster -Seely (Armstrong t FM detectors, Ratio Detectors and the newer 
Gated Beam Detectors. 

Model 77- Vacuum Tube Voltmeter 
Total Price $42.50 

Terms: $12.50 after 10 day trial, then $6.00 monthly for 
5 months if satisfactory. Otherwise return, no explanation 
necessary. 

Traditionally, the V. T. V. M. hos been the one instru- 

ment used for voltage measurements where low -drain 

or wide frequency moons* is essential. And now, the 

Model 77 V. T. V. M. by taking advantage of new 

developments including modern balanced push -pull 

circuit design, etched circuitry, on extra large meter 

and other improvements provides such measurements 

quicker, with a higher degree of accuracy and with 

better readability. 

The Model 77 will measure DC with negligible loading 

AC of ANY FORM WAVE; whether sine wave, pulse 

wave, spike wave. square wove or other complex 

wave forms. It will measure all AC from 30 cycles to 

over 5 megacycles and will do so without additional 
accessories or cables. 

AS AN AC VOLTMETER: The old -fashioned laboratory AC V.T.V.M. 
was cumbersome. erratic and required several dial manipulations 
to arrive at a reading. The Model 77 when connected to a circuit 
will quickly and simply measure its RMS value if sine wave. and 
its peak -to -peak value if complex wave. Pedestal voltages that 
determine the "black" level in TV receivers. sync. pulses and saw tooth voltages are easily read with the Model 77. 

AS AN ELECTRONIC OHMMETER: Because of its wide range of meas- 
V urement in the resistance range (from .2 ohms to 1.000 megohms) the 

Model 77 will be your most frequently used resistance meter. Leaky 
capacitors which may not show up on other resistance meters. show 
up glaringly when tested with the new model 77. Because of its sensi- tivity and low loading, intermittents are more easily found, isolated 
and repaired. 

SPECIFICATIONS 
DC VOLTS -0 fo 3/15/75/150/300 /750/1500 volts at 11 megohms input resistance. 
AC VOLTS (RMS) -0 to 3/15/75/150/300 /750/1500 volts. 
AC VOLTS (Peak to Peak) -0 to 8 40 200 400 800 2000 volts. 
ELECTRONIC OHMMETER -0 to 1000 ohms 10,000 ohms 100,OOC ohms 1 megohm 
10 megohms /100 megohms /1,000 megohms. 
DECIBELS -10 db to 18 db, + 10 db fo 38 db, - 30 db fo --58 db. All based 
on 0 db = .006 watts (6mw) 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 in- 
structions, probe and test leads. Use it on the 
bench -use it on calls. A streamlined carrying 
case, included at no extra charge, accommo- 
dates the fester, instruction book, probe and 
leads. Operates on 110 -120 volt 60 cycle. Only 

$425o 
SNIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C. O. D. 
Try any of the instruments 
on this or the facing page 
for 10 days before you 
buy. If completely satisfied 
then send down payment 
and pay balance as indi- 
cated on coupon. No inter- 
est or Finance 767; ges 
Added! If not completely 
satisfied return unit to us, 
no explanation necessary. 

i MOSS ELECTRONIC, INC. 
Dept. D -661. 3849 Tenth Ave., New York 34, N. Y. 
Please send me the units checked on approval. If completely satisfied 
I will pay on the terms specified with no interest or finance charges 
added. Otherwise. I will return after a 10 day trial positively cancelling all further obligations. 
O Model 77 Total Price $42.50 O Model TW- 11.... Total Price $47.50 

$12.50 within 10 days. Balance $11.50 within 10 days. Balance 
$6.00 monthly for 5 months $6.00 monthly for 6 months 

O Model TV- 50A Total Price $47.50 O Model 83 Total Price $38.50 
$11.50 within 10 days. Balance $8.50 within 10 days. Balance $6.00 

In $6.00 monthly for 6 months. monthly for 5 months. 

Name 

Address 

City Zone ..State 
All prices net. F.O.B.. N.Y.C. 

1 
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1114101. PLIERS 
have a ... 

No. 62CG illustrated 

Transverse Cutter 

Zecti 
CUSHION GRIP / 

Plier handles have dipped 
plastic coating ... permanent, comfortable. 

Heads polished and buffed to a "mirror finish ". 
All pliers available ... See Your Distributor ! 

Cives pliers a "feel" that inspires Craftsmanship! 

XCELITE, INCORPORATED 

ORCHARD PARK, NEW YORK 

Canada: Charles W. Pointon, Ltd.. Toronto 

CUT HOLES 
IN 1 -1/2 

MINUTES 
(OR LESS) 

PREFERRED BY THE EXPERTS 

IF YOU PRIZE IT...KRYLON -IZE IT! 

Seal electronic parts completely 
...instantly...the "push button" way 

with Greenlee 
Chassis Punches 

Many sizes ... quickly make smooth, 
accurate holes in metal, hard rubber, or 
plastics ... for sockets, plugs, controls, 
meters, panel lights, etc. Easy to use, 
simply.turn with wrench. Write for 
literature. 

GREENLEE TOOL CO. 
1782 Columbia Avenue GREEN =EE 

Rockford, Illinois , 
110 

0 
-C1tSt cta " 

.y y kM 
Pßlt o / 

CRYSTAL -CLEAR 
ACRYLIC SPRAY 
A "must" in every repairman's kit! 
Radio, TV and hi -fi equipment need 
Krylon Crystal- Clear, the protective coat- 
ing with high dielectric strength and 
weatherproof qualities that seal the sur- 
face indefinitely. 

Prevents corona in high voltage section 
Keeps lead -in connections tight 
Prevents rusting and pitting of antenna 
Goes on in seconds - 
DRIES IN MINUTES 

Use Krylon Spray Paints (22 colors) for 
quick, easy, professional touch -up jobs 

IF YOU PRIZE IT...KRYLON -IZE IT 

TRANSFORMER DESIGN NOTES 
CBS Electronics has issued a new, 

four -page bulletin which gives for- 
mulas for designing transformers for 
use in transistorized power supplies. 

The bulletin can be obtained by writ- 
ing to the firm's Advertising Service, 
Parker Street, Newburyport, Mass. and 
requesting Bulletin E -285. 

The brochure offers a handy guide to 
selecting the proper transistors, choos- 
ing operating frequencies, and deter- 
mining the values of biasing resistors. 

NEW EIA STANDARDS 
Electronic Industries Association has 

released four new recommended Stand- 
ards and one addendum. They are: 

RS- 209 -1, "Standards for Electron 
Tubes" (addendum #1 to RS -209). For 
information on obtaining this, contact 
the EIA. 

RS -218, "Metal Encased Fixed Paper 
Dielectric Capacitors for DC Applica- 
tions," price $2.50. 

RS -219, "Audio Facilities for Radio 
Broadcasting Systems," price 700. 

RS -220, "Continuous Tone -Con- 
trolled Squelch Systems," price $1.20. 

RS -21, "Polarization or Phasing of 
Broadcast Microphones," price 60e. 

These Standards are available from 
the Association's Engineering Dept., 11 
W. 42nd Street, New York 36, N. Y. 

STORAGE BATTERY TIPS 
Exide Automotive Division, The 

Electric Storage Battery Co., P. O. Box 
QD 6266, Cleveland 1, Ohio, is offering 
an interesting booklet entitled, "Facts 
About Storage Batteries." Free copies 
are available from the company. 

The 32 -page brochure offers facts on 
preventing corrosion, testing batteries, 
installing, removing, and recharging 
batteries, and storing batteries, among 
other items. Also included is data on 
"Your Car Battery -How to Get the 
Most from It," "Your Tractor Battery 
-How to Get the Most from It," and 
"Your Boat Battery -How to Get the 
Most from It," as well as information 
on battery chemistry and construction. 

The booklet will be of great interest 
to car, tractor, and boat owners, teach- 
ers, and those who buy, specify, or 
work with storage batteries. 

MOBILE COMMUNICATIONS RULES 

Kaar Engineering Corporation, 2995 
Middlefield Road, Palo Alto, Calif., is 
offering a free interpretation of the 
FCC Rules and Regulations affecting 
mobile communications effective Sep- 
tember, 1958. 

In a three -fold brochure suitable for 
loose -leaf binding, all frequencies avail- 
able to Business Radio, Manufacturer's 
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While the 
supply lasts... 

get this brand new 

STEREO -MONOPHONIC 

TEST RECORD 
produced by the editors of 

ELECTRONICS WORLD 

...and enjoy top performance 
from your hi -fi system! 

Special to 
our readers 
for only... 

Now we know what the Gold Rush must have been like! The past 
month has brought an unprecedented landslide of orders for 
this new, trouble- shooting test record from readers of 
ELECTRONICS WORLD. We're still counting and filling them by 
the thousands! But the supply is practically depleted. So unless 
your order is already in the mail, we urge you to fill in and 
return the coupon below -right now! 

Here are some of the questions 
this record will answer for you! 

How good is my stylus? Is it worn? 
Will it damage my records? 

./What about my stereo cartridge? 
Does it have enough vertical compli- 
ance so that it won't ruin my expen- 
sive stereo records? 

VIs my turntable running at the right 
speed? Is it free of rumble, wow, and 
flutter? ,/ What sort of standing waves do I get 
in my listening room? 

%/Are my speakers hooked up cor- 
rectly? Are they phased properly, 
and is the correct speaker connected 
to the right stereo channel? 

'/How perfectly is my system 
equalized? 

V'What about separation? Is it 
adequate? 

You'll get on- the -spot -answers to these 
and many other questions when you use 
this Stereo- Monophonic Test Record. 
It's the most complete test record of its 
kind contains the widest range of es- 
sential check- points ever incorporated 
into one test disc! And, best of all, you 
need no expensive test equipment when 
you use this record! Just listen and get 
the thorough results you want all 
checks can be made by ear! 
As a man who is seriously interested in 
hi -fi, you can immediately see the ex- 

traordinary 2 -way value you get from 
this special test record. First, it guides 
you in evaluating the quality of repro- 
duction your equipment now produces. 
Second, it specifies the adjustments 
necessary to get the best recorded sound 
you have ever heard! Add up the ad- 
vantages! Check the special low price! 
This is easily the best value of the year 
for everyone who owns a hi -fi system 
either monophonic or stereo! 

Don't miss out -Order your 
This Stereo -Monophonic Test Record 
has been produced as a service for 
readers of Electronics World. You can 
be sure.that it comes as close to perfec- 
tion as is humanly possible, because 
the editors have poured their accumu- 
lated know -how into this project for a 
period of many, many months. You 

FILL IN 

AND 

MAIL 

TODAY! 

Special Features of ELECTRONICS WORLD 
7" Stereo -Monophonic Test Record 

Four bands for stereo checks only 
plus three bands for checking stereo 
or monophonic equipment! 

Made of top -quality virgin vinyl for 
long wear! 

Specially-reinforced center resists 
wear! 

Delivered in special polyethylene en- 
velope dust and dirt are sealed out! 

Fully guaranteed! 

Test Record for just $1 now! 
may obtain a copy at the special 
reader -price of just $1. 
But the supply is running out ... and 
orders will be filled on a first -come, 
first -served basis. So avoid disappoint- 
ment -fill in and mail the coupon, to- 
gether with your check ($1 per rec- 
ord) today! 

ELECTRONICS WORLD P.O. Box 523, New York 8, N.Y. 
Please send me test records at $1 each. My money order 
or check for S is enclosed. I understand that you 
will pay the postage and that each record is fully guaranteed. 

Nome 
Please Print 

Address 

City Zone Stare 

SORRY -no chorges or C.O.D. orders! SEPT. 
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4:T. 

WITH THE PURCHASE OF THIS 

Shell MODEL P -18 
TEST -O -MATIC 

PORTABLE 
TUBE TESTER 

Handiest Portable Tube Tester 
Ever. Rugged construction and avail- 
able in durable brown cowhide or 
black grained finish case. Perfect for 
service calls. Large easy -to -read 
meter. Three controls for accurate 
testing. 

Exclusive -tests each aide of multi- I, 

purpose tubes 
Tests 8 and 12 volt vibrators 
Emission testa all tubes 
Uses just 18 sockets to test all tube k 

types 
New sockets conform to MIL spec. 
Assures positive contacta and 
longer wear 
Tests more than NO0 tube types 
Three easy -to-use controls, simple 
directions and fool proof test meter 
Operates on 110 -120 volt AC 

95 ALL FOR 
ONLY 

HURRY! LIMITED OFFER! 

ORDER NOW! 

RADIO CO. 

913 ARCH STREET 
PHILADELPHIA 7, PA. 

10% DEPOSIT REQUIRED 
ON ALL C.O.D. ORDERS ._ 
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Radio, Telephone Maintenance Radio. 
Public Safety Radio, and Citizens Ra- 
dio are listed with the respective con- 
ditions and provisions for their use in 
an easy -to -read tabulated form. 

Write direct to the firm for a free 
copy. 

NEW DIODE CATALOGUE 
Silicon Transistor Corp.. Carle Place, 

Long Island, N. Y., has a new four -page 
catalogue on silicon glass diodes. 

The two -color specification sheet 
lists some of the firm's high -reliability, 
general purpose and fast switching 
diodes and includes curves, charts, and 
other pertinent data. 

Known as Form 1895, the catalogue 
may be obtained by writing to the com- 
pany. 

IRC ENGINEERING HANDBOOK 
International Rectifier Corporation, 

I :1 Segundo, Calif., has issued its "En- 
gineering Handbook ", edited by J. T. 
Cataldo. 

This attractive, 130 -page book sells 
for $1.50 and features material on ap- 
plication data of selenium, silicon, and 
germanium rectifiers, zener voltage 
regulators. photocells and sun bat- 
teries, and an index to the firm's semi- 
conductor types. 

The booklet also contains reprints 
of articles from leading electronic pub- 
lications, including ELECTRONICS WORLD 

"VIKING" EQUIPMENT 
E. F. Johnson Company, Waseca, 

Minnesota, is offering an attractive. 
4 -color catalogue covering its amateur 
radio line. 

This catalogue, No. 959, describes 
such products as the firm's "Adven- 
turer," "Challenger," "Navigator," and 
"Pacemaker" units, as well as many 
others. 

Also covered in this 26 -page bro- 
chure are details on the manufacturer's 
station accessories and keys and prac- 
tice sets. 

TV PICTURE TUBE GUIDE 
Syltuniu Electric Products Inc., 

1100 Main Street, Buffalo, N. Y. (a 
subsidiary of General Telephone cE 

Electronics Corporation), has released 
a wall size television picture tube com- 
parison chart and a pocket picture tube 
selector guide. 

Each guide lists the physical and 
electrical characteristics of over 350 
types. In addition to information on 
the latest 110- degree tube types. the 
new guides list characteristics of the 
company's 53- degree, 90- degree, and 
110 -degree television check tubes. The 
wall chart also includes basic diagrams 
for all picture tubes listed. 

Copies of the new guides may be 
obtained direct from the company. 

NEW OHMITE CATALOGUE 
Ohmite Manufacturing Company, 

3630 Howard Street, Skokie, Illinois, is 
currently offering its catalogue No. 30. 
Write direct to the firm for a free copy. 

Attractively illustrated and printed 
in two -colors, this 32 -page brochure de- 
scribes the company's line of rheostats, 

BC 603 -20 to 27 MC FM RECEIVER. See 
Sept. and Oct. 1958 issues of "CQ" for conver- 
sion to 20.50 MC and AM. $ 2.95 UNUSED ea. 

LM FREQUENCY METER 125 KC to 20 MC 
with original calibration book and crystal. 
BRAND NEW $59.50 
AN /ART -13 -100 WATT TRANSMITTER 
(Removed from Aircraft) Designed to provide 
radio communication by voice, (MCW) or CW 
telegraphy. Class "B" audio modulator system. 
Range 2000 KC to 18,100 KC. Frequencies 
200 KC to 1500 KC range is provided by ad- 
dition of oscillator 0-16 'ART-13A. 
(Government original cost $1,000.00) $39.50 
Less meters $24.50 
0 -16 Low frequency oscillator $ 5.95 

AN /APR4- SEARCH RECEIVER 38 to 4000 
MC. 30 MC I.F. Strip. Each tuning unit accur- 
ately calibrated. 
with 5 Tuning Unit 38 to 4000 MC .$389.50 
with 4 Tuning Unit 38 to 2200 MC $239.50 
with 3 Tuning Unit 38 to 1000 MC $159.50 

RADAR SYNCHRONIZER UNIT with 7 ea. 
717 As only, 12 -S0239 Coax. Chassis, Con- 
nectors, Relays, Switches, etc. ea. $2.49 

4 for $ 8.00 

T -17 CARBON HAND MIKE -200 ohm. Press - 
to -Talk Switch. BRAND NEW ..$5.95 

HS-30 HEADSET- Hearing Aid type with 
Headband and rubber Earpieces. 

UNUSED ea. $1.09 
10 for $9.00 

ARC-1-100-156 MC AM 10 channel crystal 
controlled Transceiver complete with tubes and 
dynamotor $29.50 

FOLLOWING UNITS MAY BE PURCHASED 1 

F.O.B. CHICAGO OR L.A. WAREHOUSE 

DU MONT OSCILLOSCOPE Model 256. Govt. Acq. 
Cost $1700.00. Condition Good $69.50 

TS -13 X -BAND (8500 MC) Signal Generator Good 
Cond $59.30 

1E -19-5 PIECE TEST SET consisting of Signal Gen- 
erator 100 -156 MC, Field Strength Meter, 0 -1 MA 
Tuning Meter, Battery Box and Chest. 
EXC per net $19.95 

REMOTE READING MAONESYN COMPASS, light- 
weight, very accurate and simple to use. 12 volt in- 
stallation. Complete $20.00 
Indicator only 5 2.95 
Transmitter only S 1.95 

WRITE FOR BARGAIN FLYER 

R W ELECTRONICS 
2430 S. Michigan Ave., Dept. N 

Phone: CAlumet 5 -1281 Chicago 16, III. 

GET INTO 

ELECTRONICS 

V.T.I. training lead. to . as technicians. 

held engineers. specialists ins communications. 
caused missiles. computers. radar m nd 
lion. Basic and advanced m se in theory 

automa- 
tion. 
laboratory. Associate degree In electronics In 29 

Funtas. 
B.B. In electronic ngmeering obtainable. 

CPD accredited. G.I. approved. Graduates in all 
branches of electronics it major companies. 
start September. February. Darns. campus. High 
Nrhiq uradua to or eyut.alem. (analog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso. Indiana 

ELECTRONICS WORLD 
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potentiometers, resistors, relays, vari- 
able transformers, tap switches, 
chokes, capacitors, and miscellaneous 
items. 

MILLER REPLACEMENT GUIDE 
J. W. Miller Company, 5917 South 

Main Street, Los Angeles 3, Calif., is 
offering a new 88 -page TV coil replace- 
ment guide which cross- references 
thousands of original parts to the firm's 
equivalents and contains 300 new chas- 
sis listings. 

A copy of this catalogue, No. 160, 
can be obtained at any of the com- 
pany's distributors or by writing di- 
rect to the organization. 

Compiled as a service aid for TV 
service technicians, the brochure gives 
complete coverage of television coils 
used in the industry and provides a 
quick reference source for replace- 
ments. 

NEW HARRISON CATALOGUE 
Harrison Radio Corp., 225 Green- 

wich Street. New York 7, N. Y., now 
has available the 34th edition of its 
catalogue. 

This 274 -page brochure lists infor- 
mation on such products as high- fideli- 
ty components, batteries, books, capac- 
itors, resistors, transistors, tubes, test 
equipment, tools, and amateur equip- 
ment, among many others. Also in- 
cluded is a handy order blank. 

For extra convenience, the catalogue 
also contains an index to manufac- 
turers. 

TRANSISTOR SUPPLEMENT 
CBS Electronics, Danvers, Mass., has 

available an up -to -date supplement of 
its original 1957 -1958 "Transistor 
Home -Study Course ". It may be ob- 
tained by sending a check or money 
order for one dollar to the company, 
Dept. TC. 

Included in the supplement are 14 
pages of additional projects and circuit 
descriptions for lessons 2 through 8, 
and 10. Also given are equivalent 
vacuum -tube circuits for the various 
transistor configurations, as well as 
transistor circuits for preamplifiers, a 
simple broadcast receiver, monostable 
and bistable multivibrators, a vertical 
deflection system, a Colpitts oscillator, 
and a complementary multivibrator. 

DIODES AND RECTIFIERS 
U. S. Semiconductor Products, Inc., 

3540 W. Osborn Road, Phoenix, Ari- 
zona, has published a new "Short Form 
Catalogue ". Copies may be obtained 
by writing to the firm, attention of J. 
G. Worth, Jr., vice- president- sales. 

Specifications on most of the firm's 
diodes have been compressed to fit on 
one folded sheet of paper for ready 
reference. This new catalogue con- 
tains the basic information wanted by 
engineers, together with 1N numbers 
and brief descriptions of the various 
lines. Also listed are temperature-com - 
pensated voltage regulating diodes, al- 
loyed junction low -power zener diodes, 
diffused junction medium -power zener 
diodes among other subjects. -30= 
September, 1959 

PICTURE 
POWER 

BLONDER -TONGUE 

B -24 
POW-R 

BOOSTER 

$247/7t 

it's a powerful booster 
...or an amplified coupler! 

provides sharp, clear TV pictures on 
1, 2 or more TV sets with only 1 antenna 

0 00®tlle1 

I10ee D000 0I 

'straight-thru' circuit provides up to 10 db 
gain as a powerful one -set booster 

'couple -two' circuit provides up to 5 db gain 
(per set) as an amplified two -set coupler 

Ilo e e e ee 4 e I 
1 

'straight -thru' circuit and B -T 4 -set coupler 
1 provide no -loss 4 -set distribution system 

Employs new frame -grid tube 6DJ8 new circuitry to achieve highest signal 
gain and "lower- than -cascode" noise factor. Provides full broadband ampli- 
fication covering low and high VHF channels. May also be used as FM -TV 
coupler. Features "NO- STRIP" 300 ohm terminals for positive, electrical 
contact in seconds. Has "on /off" switch. 
Improve TV reception today on 1, 2 or more TV sets with a single antenna. 

Available at parts distributors. For details write l'\1' -9 

BLONDER -TONGUE LABORATORIES, INC. 
9 Ailing Street Newark 2, N. J. 

In Canada: Telequ,pment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y. 
hifi components UHF converters master TV systems industrial TV cameras FM.AM radios 

RBI 
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GET BEHIND THE 

SYLVANIA 
s2.Combination 

America's biggest magazines deliver 
this business -building offer to over 

100 million readers! Will success 
spoil 

Shirley Maclrtnc 

.e rrr murr, 

1,,1.. tll;l;;a, 11( rlur'1 
`l't 

to 1 

er- 

ti11N "I>' 
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Look for this ad in t hese leading 
national magazines. 

On June 20th Sylvania launched the dramatic 
combination coupon offer appearing in Amer- 
ica's biggest weekly magazine, TV Guide, and 
America's biggest monthly magazine, Reader's 
Digest -plus Sunday and Parade newspaper 
supplement magazines. 

Your Service shares the spotlight with top - 
quality Sylvania picture tubes and receiv- 
ing tubes in a three -point program to make 
your customer's old TV set better than when 
it was new. 

Month after month, more set owners will 
be saving the $2.00 coupon. Many will attach 
it to the back of their TV set so it's there for 
you to see. 

You can identify yourself with this program 
by featuring Silver Screen 85 and Sylvania 
receiving tubes. Get behind the biggest, most 
practical, business- building offer ever made 
to the Service industry. 

ELECTRONICS WORLD 
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coop F 
Tape to the 

R a MoN 
This certificate back of you ate is 

52 
one 

'n more Sylvania worth 32.00 against the 
- a co ore 

Sylvania 
a small receiving Purchase of 

To the set owner: S' a 1 S e 85. Phctur'pigtailed card and the carton1E s ce ifi t W 
e tube. j Products Inc. g nd ° r try' 1Ìv S ox 87, guflel 

ania small tube-6) creen 85 Warr i Aphis C00P0^ void it prohlbfte! You will receiv 
to: SYlva.iia Electric Offer limited 

to continental °r restricted. $2 00 b c i U.S.A. US and Cash v 
Y return 

Haweii_ slue 
1 /70th W t cent. i9- ;- ;' 

may be withdrawn yii without 
- - Er.,:--- - 

notice. 

December 

Coupon Offert 
Sells your service and Sylvania 
receiving tubes in combination with 
every Silver Screen 85 you install 
Here's an action -packed oiler that can add an 
average of $3.00 to $6.00 in receiving tube 
business every time you install a Silver Screen 
85 picture tube. 

Sylvania urges your customers to have 
their receiving tubes checked to make sure 
they get full performance from their new 
Silver Screen 85. And, to emphasize the im- 
portance of replacing weak tubes, Sylvania 
offers to pay $2.00 toward the cost of Sylvania 
receiving tubes installed in combination with 
a Silver Screen 85. 

Your customers mail the $2.00 certificate 
directly to Sylvania with the picture -tube 
warranty card and receiving -tube carton end. 
Nothing for you to sign or send. 

Stock up on Sylvania. Be prepared for 
greater- than -ever consumer demand for 
America's Number One picture tube and 
receiving tubes. 

r SYLVANIA 
Subsidiary of 

GENERAL TELEPHONE & ELECTRONICS r% 
STURM. 

September. 1959 

Th.. 
taped to your vu:tomer'; 
TV set means more receiving 
tube business and greater 
picture tube profits for you. 
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Discover fo' yourself why .Srerwood 

is the most honored line of high fidel. 
ity components in the field. Sherwood 
Tuners (the first ever to ach eve sensi- 

tivity under 0.95 microvolts) feature: 
Inter -Channel Hush, a noise muting 
system which makes FM tuning easier 
than ever FM Multiplex Output 
"Feather -Ray' Tuning Eye Automatic 
Frequéncy Control Flywhe;I Tuning. 
Combine these tuners with either of 

Sherwood's "mated" stereo amplifier 
choices; 20-f 20 watts or 36 +36 
watts. And only Sherwood offers all 
these features: Single /Dual Bass & 

Treble Controls Mid -Range Presence 
Rise Stereo -Mono Function Indicator 
Lights Piase- Reverse Switch 
Damping Fac'or selection. Sherwood 

also offers either 36 or 60 watt mon- 

aural amplifiers, FM Multiplex Adapters 
and a complete decorator -styled line of 

cabinetry and 3 -way speaker systems- 
The Finest in High Fidelity. Sherwood 
Electronic Latoratories, Inc., 4300 N. 

California Avenue, Chicago 18 Illinois. 

Model S 5000 20 + 20W 5t.ee. Dual AmpI,I 3189.50 

me:.+ 

- 

Model S.3000 II, f M Tuner 1105 50. 

AMMMIM a ._- .. 
i 

Model 54400, Stereo Pr.a nn 10W AmP.- $15950 

lime,., aI 

0 

Model St200011. FM-AM Tamer-$145.50 

res..men elViiiiiW ©P 
'dydel S1000 a, 33W Monauel Amphfmr-$109 50 

only for those who want the ultimate: 

STEREO 

For complete technlca: Betaas write Dept 
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LW-0 I 

By 

BERT WHYTE 

CERTIFIED 
RECORD REVUE 

WITH this issue this department begins its 
seventh year! No wonder I am beginning 

to feel old! Events in the hi -fi world move 
swiftly and just for fun I thumbed through 
some of the earlier issues to see what I was 
spouting from my soap box. There were 
earnest pleas for pre -recorded tape (monau- 
ral, yet!), laments for failure to standardize 
on equalization, the big tub -thumping for 
pre- recorded stereo tape, numerous blasts and 
dire predictions about the cheapening of 
equipment beyond a certain point wherein 
the term "high fidelity" was degraded to the 
position of being virtually meaningless (a 
prediction which has unfortunately been ful- 
filled). And there was a great deal more . 

the development of the three -channel tech- 
niques for tape masters and one of the great 
hi -fi thrills and musical experiences when I 

first heard these tapes and my prediction ... 
which still stands ... that the ultimate form 
of stereo, at least for the high -quality market 
will be true three -channel tape. 

There was the first faint glimmer of hope, 
that a stereo disc was possible ( with the 
early Sugden system) and then finally the 
bombshell of the London and Westrex dem- 
onstrations and the rest is history. 

It has been a wonderful experience and 
great fun reporting to you all these years and 
I have been deeply gratified by your kind 
reception of mv efforts as evidenced by your 
many welcome letters. Here I ask my read- 
ers' forgiveness. as time is ever short with me 
and it is not always possible to answer every 
letter. But keep those letters coming! Your 
ideas and opinions are highly valued and I 
can assure you that more than a few columns 
have been the result of numerous letters 
which have indicated certain trends and 
changes in your hi -fi attitudes. Once again, 
thank you for your support and I hope I 
shall be able to report to you on the happen- 
ings of the hi -fi and record world for a long 
time to come. 

Now on to matters of moment . as ex- 
pected, the National Association of Music 
Merchants Show in New York broke all 
previous records for attendance, betokening a 
return to health of the somewhat ailing record 
business. What I saw at the Show bore out 
what I reported during the summer . . the 
"package boys" are all set for the biggest 
merchandising blitz on stereo this fall. In 
sheer variety of stereo goods and weight of 
promotional money behind them, the public 
is destined to become stereo conscious. 
Whether they will become stereo- oriented re- 
mains to be seen. The trend in equipment 
displayed at the Show was not very encour- 
aging, as far as I was concerned. For one 
thing there was still further degradation of 
components used in the very cheap portable 
type of equipment. to the point where if any 
stereo effects were discernible, they would 

have a difficult time overriding the hum and 
rumble and numerous other distortions. 

One of the strangest stories to come out of 
the Show is this . .. a well -known trade pub- 
lication conducted a survey of its dealer - 
readers and one of the questions asked was, 
"What type or form of stereo equipment 
would you most like the manufacturers make 
available, based on the preferences expressed 
by your customers ?" Well, believe it or not, 
the results were quite heavily in favor of the 
"two- piece" stereo units. In other words the 
public indicated that they wanted, above all, 
the speakers and other components in sepa- 
rate cabinets with which optimum placement 
for best stereo results could be obtained in 
any given room. 

This result was, of course, absolutely con- 
trary to the crystal -ball revelations of the 
sales and merchandising managers of the big 
companies. And in an astonishing disregard 
for the public's preference, now more than 
ever they have adopted the single cabinet or 
console approach. To make matters worse, 
they have further ignored good stereo prac- 
tice by placing speakers so close together as 
to negate all of stereo's benefits. This nat- 
urally makes for neat and eve -appealing 
consoles, which is fortunate for them, because 
any merchandising effort on behalf of their 
alleged stereo qualities can only be successful 
with the most grossly uninformed people. 

Happily the console situation is not a 

totally black picture. There are several corn - 
panics who have made an honest attempt to 
correct the shortcomings of this form of 
stereo. Stromberg Carlson for one, has put 
a great deal of thought and effort towards 
the elimination of acoustic feedback in their 
units. From a necessarily brief audition I 

would say that they had succeeded well 
enough so that a reasonably clean, low bass 
response is at last possible in console type 
units. Among other manufacturers of console 
units. Fisher Radio deserves credit for its 
nice amalgam of styling and the use of high - 
quality components integrated and planned 
for reasonably spacious stereo reproduction. 

Of strictly hi -fi component people, old 
friend Bozak was there. showing his regular 
line of high -quality speakers, in addition to 
the new "Spinet" model, a small unit designed 
especially for stereo use and which impressed 
with its smooth treble and bass response in 
spite of the cubic limitations. Ampex was 
there with its expensive but top quality units 
and naturally was in there pitching for 4- 
channel reel -to -reel tape. Some weeks before 
the Show, in a move to strengthen the role 
of the 4- channel tape, Ampex formed what 
is, in essence, a distributing company called 
United Stereo Tapes. This company will act 
as sort of a master distributor for the prod- 
ucts of quite a number of record and tape 
manufacturers and thl lit Sri $cell -kn ncn 
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companies who have joined United is quite 
impressive. 

There were other tape people at the Show 
and in the tape column you can read about 
the beginnings of the "tape comeback." Be- 
fore leaving the Show, I must comment once 
again on the razzle- dazzle misleading adver- 
tising that is being used with so many stereo 
units. Now comes along one company (whom 
I'll be kind enough to leave nameless) which 
is using an advertising catch -phrase which 
purports that their wonderful console brings 
you, at last, the glories of three- channel 
stereo!! Boy, this really burns me ... three - 
channel stereo, the bona fide stuff, is glorious 
all right as any who have had the good for- 
tune to hear it will testify. But although I 
still feel that we will ultimately come to this 
form of stereo, I'll also be the first to admit 
that its realization is a long way off. So here 
is an outfit demeaning the whole idea of three - 
channel sound even before it's off the ground. 
The marvel in this console is, of course, noth- 
ing but a derived third channel from the left 
and right channels. There is nothing wrong 
with this idea of itself and in fact properly 
done can yield laudable improvements. In 
this particular case, it didn't even make good 
sense . here are three speakers disposed 
within a total console width of less than four 
feet. Except for the most ping -pong "gim- 
micky" type of widespread stereophony, nat- 
ural sounding directional effects didn't exist 
and, in fact, the entire impression was essen- 
tially monophonic. The idea is sound, but 
it is a pity that it was not used more intelli- 
gently. In closing let me say that if any of 
the engineers on this project have ever heard 
real three -channel stereo, they should hang 
their heads in shame every time they see their 
company's advertising. Let us hope that not 
too many people will get their fingers burned 
on this deal. 

Record releases are still on the lean side, 
but next month the summer "drought" should 
be over and we can get more meatier re- 
leases. In the meanwhile what we have is 
quite choice. 

MOZART 
CONCERTO FOR PIANO AND OR- 
CHESTRA IN C MINOR (K.491) 
SONATA IN B FLAT (K.333) 

Denis Matthews, pianist, with Vienna 
State Opera Orchestra conducted by 
Hans Swarowskv. Vanguard Stereo VSO - 
2025. Price $5.95. 

This is a beautifully recorded "C Minor" 
concerto, with superb playing from the 
Vienna Philharmonic in its recording guise. 
Matthews is an artist of considerable percep- 
tion and his playing is consistently good. 
especially in matters of tempi and phrasing. 
If he is not yet of the stature of other Mozart 
specialists, it is more a matter of youth and 
inexperience rather than anything basically 
lacking in his pianistic ability. The sound 
is notable for its smooth clean contours and 
the fine balance between piano and orchestra. 
Piano stays centered and all directional effects 
are discreetly in evidence. The "Sonata" is 
well played and recorded but is of lesser 
moment here. 

MENDELSSOHN 
SYMPHONY #4 ( "ITALIAN ") 

SCHUBERT 
SYMPHONY #5 

Israel Philharmonie Orchestra e lusted 
by Ceorgc Solti. L Ion Stereo 046065. 
Price $5.95. 

Here is a delightful record for late sum- 
mer listening. The infectious gaiety of the 
opening movement of the Mendelssohn has 
never been more effectively realized than in 
this superb stereo recording. Solti has done 
an extremely good job and one which must 
rate near the top although his inclination 
here is more to the rhythmic side of the music 

713-124 599.75 net 

WHAT MAKES THE 

T 
TD's PS? 

...finer for stereo...finer for mono 
If you move in circles where component 
hi-fi is a by -word, you've no doubt heard 
about the Thorens TD -124 transcription 
turntable and its fabulous performance. 
But for late- comers we'd like to point up 
just a few of the really big features (non- 
technical readers may skip remarks in 
parentheses): Extra heavy table for con- 
stant speed (10 lb rim- concentrated table 
insures low wow and flutter; higher mo- 
ment of inertia than any similar table). 

Exact speed ( ±3% adjustment on all 
speeds -162/3, 331/3, 45, 78 -with built - 
in illuminated strobe for setting after 
stylus is on record). Easy on records 
(unique two-table design permits starts 

ID -134 

$60.00 net 

do° 

a s 
R.vTtt V' 

Ara 
S os¡ 

TD -184 
$75.00 net 

after you've placed stylus, permits 2/3 
rev. starts, makes cueing easy). Ex 
tremely low rumble (mirror -finish main- 
bearing, nylon- seated ball -thrust -bearing 
reduce both vertical and horizontal rum- 
ble to a new low, so important for stereo). 

2 -way motor rumble reduction (both 
an extra -large idler and an ultra-compli- 
ant belt -drive keep motor vibration and 
speed variations from table). Driving 
parts electronically balanced. No costly 
base necessary (only $9.00). 50/60 cy- 
cles, 100/250 volt operation. 

These are just a few of the TD -124's 
features. Ask your dealer to tell you the 
whole story on the fabulous TD -124. 

Now two budget -priced 
TD turntables 

These 4speed turntables have same basic 
adjustablespeed precision.drive as famous 
TD -124 but you save two ways: (I) they come 
already equipped with stereo -wired professional 
arm without overhang making them ideal 
changer replacements. (2) Some TD features 
have been eliminated to save you money. But 
they still top the performance of every similar 
turntable and player on the market. TD184 
has semi -automatic operation. TD134 is man. 
ually operated. Precision metal stroboscope 
(50/60 cycles) furnished with each unit. 
100/250 volt operation. Wooden base only $6.00. 

Write Dept. R -9 for catalog on complete Thorens Hi -Fi Line 

0 SWISS MADE PRODUCTS 
HI -FI COMPONENTS LIGHTERS 
SPRING -POWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 
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9ikíern uA L/74 
The ARKAY -HARTING MS -5 

STEREO 
RÁ 

BACK 

TAPE DECK 
LONG AWAITED .. NOW HERE AT LAST! 
A professional qualify, popular -priced 

'i stereo tape deck ... s 1 2995 

Metal guards 
control vertical 
tape alignment 

large capstan 
insures constant 
tape speed. 

The ARKAY /HARTING will be at 
your dealer soon, also a stereo 
record and playback preampli- 
fier, in kit or pre -wired form, 
specifically designed for the 
ARKAY /HARTING. 

Write today for 
Illustrated literature and 

complete specifications 

y 
Precisionengineered to the highest professional standards . a 

supreme achievement in tape deck design and performance ... the 
ARKAY /HARTING captures and records your favorite music with all 
the faithful clarity and smoothness of tape recorders costing many 
times more. Hailed by audio engineers and music lovers alike for its 
surpassing performance, simplicity of design and operation, the 
ARKAY /HARTING is the finest instrument of its kind. No other tape 
deck -regardless of price -offers so many important professional 
features. Here are just a few: 

Dual -track combination head 
(mu -metal shielded) for stereo at 
both 34/ and 71/2 IPS 

All -metal tape fingers -no 
cushions to wear out tape 

All -metal tape guards for 
vertical tape control 

Double shoe brakes for positive 
non -slip stops- minimizes 
tape stretch 

Simple, positive -acting Sbuttoel 
operation, drop -in loading 
Large ('h" diam.) capstan Insures 
constant tape speed -virtually 
eliminates wow, flutter, distortion 
Automatic interlock prevents 
accidental erasure 
Ultra- narrow (1.2- microns wide) 
gap heads assure maximum 
fidelity during record and 
playback 

... AND THESE SIGNIFICANT PERFORMANCE SPECIFICATIONS: 

Record and playback frequency response: 71/2 IPS, 30- 16,000 
cycles 2 db. 
Signal -to -noise ratio: better than -55 db. 
Flutter and wow: at 71/2 IPS, y4 of 1 %; at 31/4 IPS, y of I% 
Rewind time: 110 seconds for 1200 feet 
Size: 12 /i." x 141/2" x 61/4" deep 

FM TUNER OF TOMORROW! 

ARKAY FM-8 
Designed in the Arkay 
tradition of highest Pro- 
fessional qualify at low- 
est cost. No other kit 
or wired component 

OFFERS ALL THESE ADVANTAGES: 

Variable AFC - no drift tuning meter silent 
tuning mute control "standby" off -on switch 
low frequency filter level control 3 tuned RF 
stages dual limiters Armstrong FM - Foster 
Seeley discriminator hi- level, cathode follower 
and stereo multiplex output jacks sensitivity. 
1.9 uV for 20 db quieting response, 20. 20,000 
cps -± 4 db 8 tubes, selenium rectifier. 
Cover $4.95 

Wired and tested $59.95, Easy-to-build Kit 53995 

NEW! MUSIC MASTERPIECE 

:::: AY 

: , 
COMPLETE 

CONTROL CENTER 

F II 28 watts stereo or monaural, 60 watts peak 
14 watts each channel reverse stereo balance 
control two -channel gain control full range 
bass and treble controls IM distortion, 4 to 1 

harmonic distortion, 1% 30-20,000 cps dual pre - 
amp 2V output jacks speaker outputs, 4, 8, 16, 
32 ohms response, 20. 20,000 cps push -pull 
EL84 Williamson circuit beauty of design that 
won Fashion Foundation's coveted Gold Medal! 
Wired and tested $99.95 Easy -to -build Kit $6495 

ARKAY ST-1 1 AM -FM 
STEREO TUNER 

Here, for the first time, is an AM- 
FM STEREO Tuner within the reach 
of every audiophile. Unmatched by 
units costing twice the price, the 

5Ts 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 Easy -to -build Kit $9.95 

ARKAY CS -12 
STEREO AMP /PRE -AMP 

12 watts of clean power 
with dual inputs and 
outputs for excellent 
stereo reproduction op- 

erates from ceramic or crystal cartridge, 
tape, tuners, auxiliary equipment push -pull outputs 
for each Channel. 

Easy-to-build Kit $3695 

NEW 
ARRAY VT -10 6 -INCH 

MULTI- PURPOSE 

VACUUM TUBE VOLTMETER 

Advanced design and precision tea 
tures make the Arkay VT 10 a truly 
sensational buy, unmatched at this 
price. You get exclusive larger 6 -INCH 
400 ua meter movement, within 2 

accuracy, and edge -lighted for easier 
reading. 1% precision multiplier re- 
sistors are used throughout the range 
switch. There are 7 AC (RMS) and DC 

ranges, 7 AC (peak -to -peak) ranges. 
Resistance, db and other essential 
ranges. Durable plastic case. 

Wired and tested $47.95 Easy -to -build Kit $25.95 

ARKAY AV -20 6 -INCH 
AUDIO VTVM 

PRE -AMPLIFIER 

Easy -to -build Kit $299$ 
Wired and tested $49.95 

ARKAY AW -30 6 -INCH 
DIRECT READING 

AUDIO WATTMETER 

Easy- tobuild Kit $2995 
Wired and tested $49.95 

ARKAY CAP-40 6 -INCH 
DIRECT READING 
CAPACITY METER 

Easy -to -build Kit $2995 
Wired and tested $49.95 

ARKAY MT -50 6 -INCH 
20,000 OHMS 

PER VOLT METER 

Easy -to -build Kit $2950 
Wired and tested $42.99 

See and hear completely wired ARKAY Kits at your dealer- All prices 5% higher west of Mississippi. 

FREE! "Let's Talk Stereo" - 
informative booklet on how 
and why of Stereo -plus new 
16 page ARKAY catalog. 

Write Dept. EW ., 
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somewhat at the expense of lyricism. But 
rather this than the draggy tempi afflicted 
on us by so many others! The Schubert isn't 
played very frequently which is a shame for 
there is much to admire in this score even if 
it is not of the level of inspiration of the great 
"(' Major" symphony. The Israel men play 
well for Solti and I feel that the only thing 
that prevents this orchestra from reaching 
the very top is lack of strong continuing 
leadership. The London stereo sound is mag- 
nificent . . . a close -up pickup is very re- 
vealing of inner detail yet hall acoustics have 
been utilized for a softening of contours and 
added stereo spaciousness. The volume level 
is quite high here, but without apparent dis- 
tortion. Directionality is good without being 
overdone and the sense of depth quite striking. 

KATCHATURIAN 
CONCERTO FOR PIANO AND OR- 
CHESTRA 

Leonard Pennario, pianist with Concert 
Arts Orchestra conducted by Felix Slat - 
kin. Capitol Stereo SP 8349. Price 85.95. 

Still another stereo tape to stereo disc 
transfer and this one, to my knowledge, one 
of the very earliest Capitol stereo tapes - 
which makes this recording all the more 
remarkable, since it was an original two - 
channel job and supposedly is not able to 
compete with the more modern three -chan- 
nel recordings. This was on tape and is on 
disc, a real dazzler. It was recorded at an 
extremely high level and the sound, in gen- 
eral, is exceptional in that it has great bril- 
liance and yet is wonderfully smooth and 
undistorted. The stereo directionality is well - 
maintained, there is a fine sense of depth, 
and with all this there is just a slight sug- 
gestion of a "hole -in -the- middle." 

Pennario has a real flair for this work and 
turns in a really rousing performance, ably 
abetted by the perceptive accompaniment of 
Mr. Slatkin. The work by now may seem 

a little dated and even trite to musical so- 
phisticates, but for those whose experience 
with piano concertos has been confined to 
Greig, Schumann, etc., or for those who 
simply enjoy a good display of piano pyro- 
technics, this should fill the bill as an item 
of unusual interest and as a hi -fi spectacular. 

ELGAR 
l- NIGM:fr VARIATIONS 

PI RCELL 
SI 1'l'l' FOR STRINGS 

Halle Orchestra conducted by Sir John 
Itarbirolli. Mercury Stereo SIi90125. 
Price $5.95. 

The Purcell piece is unusual and well done, 
but the real treasure here is Barbirolli's mag- 
nificent reading of the "Enigma Variations." 
After hearing all the rest I am still impressed 
with the expressive power and vigor, the 
exquisite humor of his account of this great 
score. This was a sensational stereo tape and 
much the same can be said for the disc. Ex- 
cept for the extreme dynamics at the end of 
the work, where the disc can't quite cope 

with the gigantic organ pedal, everything else 

is clean and distortionless and maintains all 
of the tape's many stereo virtues. 

CHOPIN 
PIANO MUSIC (VOLUME ONE) 

Wilhelm Kempff, pianist. London Stereo 
CS6040. Price 85.95. 

Solo piano in stereo? Yes, friends, and 
highly effective too! It has always annoyed 
me to hear so- called experts pontificating 
that it is useless to record solo piano in stereo. 
It all depends on how the job is handled. 
Done properly, the piano sound is singularly 
realistic by virtue of contributing reflections 
and reverberations which must be recorded 
along with the fundamental sound. A direct 
comparison with a monaural piano and a 

ELECTRONICS WORLD 
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stereo version will show the richer, rounder 
tonal qualities, and purity of intonation on 
the stereo disc. The piano has a natural 
quality to it that is rarely encountered in 
monaural recording. 

This is Volume One of three thus far issued 
by London and I would presume it to be 
the start of a perusal of the entire Chopin 
literature. Kempff is a good choice for this, 
bringing to bear his happy combination of 
sensitivity and restraint with his exquisite dy- 
namic shading and expressive phrasing. 

SCHUMANN 
SYMPHONY #1 ( "SPRING ") 
MANFRED OVERTURE 

Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury Stereo SR90198. 
Price $5.95. 

Paray has always had a particular flair 
with Schumann and his reading of this 
charming "First Symphony" exemplifies this 
ability. The attitude of the conductor is es- 
sentially lyrical, but the interpretation never 
lacks vigor and is never rhythmically flaccid. 
Paray has brought the Detroit men to a fine 
edge and the luster of their playing is a joy 
to the ear. Mercury has had its problems 
with the new Ford Civic Auditorium where 
the recording was made. but from the evi- 
dence of this record. these problems have 
been surmounted . . . and brilliantly. The 
sound is closely recorded with good detail. 
with everything quite clean and with wide 
frequency response. Directional effects were 
well maintained and center "till" is entirely 
adequate. The acoustics are possibly not as 
resonant as some would prefer, but it is 
probable that with this type of scoring, any 
more may have muddied the texture. 

11,1HLER 
SYMPHONY #10 

W ALTON 
PARTITA FOR ORCHESTRA 

Cleveland Orchestra conducted by 
George Szell. Epic Mono LC3568. Price 
$3.98. 

One of the very best monophonic record- 
ings ever issued by Epic it features unusual 
music. The Mahler 10th is an unfinished 
work, consisting of but two movements -all 
that could he reconstructed from the five 
Mahler had written when death came to him. 
It is without doubt the least accessible of 
any Mahler score and will be of interest only 
to the most devoted Mahlerites. The Walton 
score is extremely brilliant and abounds with 
writing to stimulate the hi -fi boys. Mono 
sound which can stand with the best! 

BEETHOVEN 
CONCERTO #4 FOR PIANO AND 
ORCHESTRA 

Wilhelm Backhaus, pianist, with Vienna 
l'hilhar ie Orchestra conducted by 
Hans Schmidt- Isserstedt. London Stereo 
CS6054. Price $5.95. 

Backhaus has made something of a spe- 
cialty of the Beethoven "4th" and in this re- 
cording he has ample opportunity to display 
his wares. This is a hugely proportioned 
recording, the sound is big and imposing, even 
noble. The directionality and fill are such 
that a wonderful "curtain" of sound is pre- 
sented across the speakers. Orchestral detail 
is finely delineated yet we have this spacious- 
ness of acoustics which lends such rich son- 
orities. The piano tone is equal to the task 
and is robust, without being clangorous. 
Backhaus' reading is tremendously powerful 
and vigorous, yz , is elegantly modeled and 
not heavy- handed. One thing is certain and 
that is that he. with the able assistance of 
Schmitt- Isserstedt and the engineers, has come 
up with a recording which abounds in vitality 
and excitement. If you are a concerto -fan- 
cier this is an item not to be missed! 1 -- 
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You can only stretch 
a spec sheet so far! 

r 

In a stereo cartridge, it's what you 
hear that counts.- And Sonotone's 
ceramic cartridge gives you brilliant 
performance and nothing less. 

More phono makers have specified Sonotone for the top 
of their line than any other cartridge ... because only 
Sonotone gives true sound without distortion ... high - 
frequency response with less record wear. Sonotone 
stereo gives a performance so superior you can truly hear 
the difference. The secret? Sonotone's four exclusive 
operating features listed below. 

1. Extremely high compliance...also means good tracking, 
longer record life. 

2. Amazingly clean wide -range frequency response. 
3. First quality jewel styli tips -correctly cut and optically 

ground for minimum record wear. 
4. Rumble suppressor greatly reduces vertical turntable 

noise. 
Prices start at $6.45 (including mounting brackets). 

Get details on converting to stereo. Send for free 
booklet: "Stereo Simplified," Sonotone Corp., 
Dept. CN -99. Elmsford, N. Y. 

onotone®R 
Electronic Applications Division, Dept. CN 99 

F. 

ELMSPORD,NEW YORK 
In Canada, contact Atlas Radio Corp., Ltd., Toronto 

Leading makers of fine ceramic cartridges, speakers, microphones, electronic tubes. 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS A 

All 22 Frequencies in Stock 

3rd overtone. .005% tolerance -to 
meet aIIFCC requirements. Hermeticolly sealed HC6 /U 
holders. h' pin spacing -.050 pins. (.093 pins avail- 
able, add 15c per crystal.) Add 5c $ 95 
per crystal for postage and han- 
dling. dling. 

The following frequencies in stock (frequencies listed 
in megacycles): 26.965, 26.975, 26.985, 27.005, 
27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 
27.085, 27.105, 27.1 15, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

RADIO CONTROL CRYSTALS in HC6 U holders 
in stock for immediate delivery (frequencies listed in 

megacycles) sealed crystals 26.995, 27.045, 27.095, 
27.145, 27.195, 27.255, tolerance .005% Vs' pin 
spacing . pin diameter .050. $2.95 eo..093 pin 
spacing, add 13c. 

OVERTONE CRYSTALS Supplied in metal 
HC6,U holders. 
Pin spacing .486, diameter .050 

15 to 30 MC .005 tolerance $3.85 ea. 
30 to 45 MC .005 tolerance 54.10 ea. 
45 to 60 MC .005 tolerance $4.50 ea. ====== mmemsemmmimeml 

QUARTZ CRYSTALS 
for every service 

All crystals made from Grade 
"A" imported quarts -ground 
and 

e 
tched to exact frequen- 

cies. Unconditionally guaran- 
teed. Supplied in: 

FT -243 holders MC -7 holders 
pin spacing 'h' pin spacing Si' 
pin diameter .093 pin diameter .125 

DC -34 holders FT -171 holders 
Pin spacing Y ' pin spacing Y' 
pin diameter .156 banana pins 

MADE TO ORDER CRYSTALS 
t001 KC to 2600 KCt 

I %tolerance $2.00 ea..005 %tolerance $2.75 ea. 
2601 KC to 9000 KCs .005% tolerance $2.50 ea. 
9001 KC to 11,000 KCs .005% fol. $3.00 no. 

Specify holder wanted 
ANY AMATEUR, NOVICE, TECHNICIAN 

SAND CRYSTALS 
80 meters 3701.3749 KC of % tolerance 
40 meters 7152 -7198 KC 
15 meters 7034 -7082 KC 
6 meters 8335.8650 KC 
(within 1 KC) 

MARINE FREQUENCY CRYSTALS -All marine fre- 
quencies from 2000 -3200 KC .005 tolerance $2.50 
ea. (supplied in either FT -243, MC -7 or FT -171 holders 
STOCK CRYSTALS in FT -243 holders from 5675 KC 
to 8650 KC in 25 KC steps 75e each or 3 for $2.00 
FT -241 Lattice Crystals in all frequencies from 370 KC 
to 540 KC (all except 455 KC and 500 KC) 50e ea. 
Pin spacing h' Pin diameter .093 
Matched pairs - 15 cycles $2.50 per pair 
200 KC Crystals $2.00 ea. 
455 KC Crystals $1.50 ea. 
500 KC Crystals $1.30 ea. 
100 KC Frequency Standard Crystals in HC6/1.1 holders 
$4.50 ea. 
Socket for FT -243 crystal 15e ea. 
Dual socket for FT -243 crystals 13c ea. 
Sockets for MC -7 and FT -171 crystals 25e ea. 
Ceramic socket for HC6 /U crystals 20e ea. 
(Add Sc per crystal for postage and handling( 
Write for FREE Catalog Complete with Oscillator Circuits. 

1.50 ea. 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 

See big red display ... if he doesn't stock them, send 
us his nome and order direct from nearest factory. 

ORDER FROM NEAREST PLANT 

TEXAS CRYSTALS 
All Phones: Gladstone 3 -3555 (River Grove, III.) 
Texas Crystals R -99 Texas Crystals R -99 
8538 W. Grand Ave. CRYSTAL DRIVE 
River Grove, Ill. OR Ft. Myers, Florida 

s -- ===sea t- -s- t -sta s-s- t-tai 
FILL OUT AND ATTACH THIS COUPON TO YOUR OR- 
DER FOR SHIPMENT VIA 1ST CLASS MAIL AT NO 
EXTRA COST 

NAME 

ADDRESS 

CITY ZONE... .STATE 

TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M. O. with PAYMENT IN FULL. 
NO COD's. Add Sc per crystal for postage and handling 
charge. Dept. R -99' 

Itsm 
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Electronics in Outer Space 
(Continued from page 74) 

and records Lyman -alpha rays -an ob- 
scure type of solar radiation, believed 
to have an effect on the propagation 
of radio waves. (See "Receiving U. S. 
Satellite Signals," RADIO & TV News, 
March 1958.) 

Telemetry Converters 

A telemetry converter combines the 
signal impulses from various sensory 
units, producing a single encoded or 
digital signal, which is used to modu- 
late the data transmitter. It is essen- 
tially a combining and modulating de- 
vice. 

Any of three systems of telemetry 
conversion is used in the payload of 
space vehicles: (1) pulse -position mod- 
ulation of an AM signal; (2) pulse - 
width modulation of an FM signal; or 
(3) frequency modulation of an FM 
signal. 

Systems 1 and 2 both utilize data 
sampling or time multiplexing of the 
various input signals. System 3 utilizes 
frequency multiplexing to provide con- 
tinuous transmission of each input sig- 
nal. 

System 1 handles large volumes of 
data at low- frequency response rates. 
System 2 handles slow- response data. 
System 3 handles high- frequency signal 
data inputs. The exact type of system 
is determined by the nature and com- 
plexity of the signals obtained from the 
various sensory units. 

Bandwidths of these input signals 
range from essentially direct current 
to 100 cps, the latter frequently used to 
determine accurately the instantane- 
ous position of the satellite with re- 
spect to the sun. Different bandwidth 
inputs sometimes require a conversion 
system that combines both time -shar- 
ing and frequency- sharing telemetry. 

The simplest telemetry converter can 
accommodate three input signals from 
sensory units. Input capacity can be 
expanded up to 48 signals with only 
a small increase in weight and volume 
of a converter. Telemetry signal -fre- 
quency components are in the audio - 
frequency range and signals seldom 
exceed about 12 kc. 

Memory Devices 

In early types of satellites, the elec- 
tronics payload was simply designed 
because of weight and volume limita- 
tions. The data transmitter was al- 
lowed to broadcast continuously and 
much data was dissipated when out of 
range of ground receiving stations. 

To effect longer life and more ef- 
ficient operation of the electronics pay- 
load, a memory device was incorpo- 
rated into the telemetry converter. 
This permits the storage of data con- 
tinuously during an orbit and subse- 
quently, when triggered from the 
ground by a command signal, the 
broadcast of such data to ground re- 
ceiving stations. There the "burst" of 

GOLD CROWN 

STEREO -X 
Records and plays Professional Stereo. Two 

or 4 -track heads. All- aluminum construction 

v ftttt: (ltee! 
FREQUENCY IPS FLUTTER NOISE 
RESPONSE SPEED & WOW RATIO 

t2db 30 -30000 CPS 15 .06'; 57 db 

± 2 db 20.20000 CPS 7% .0a'; 54 db 

t3db20 -11000 CPS 33 .18' 44 db 

(Recording quality for 4-track slightly less) 

Write for Catalog EW -59 

$695 
Less Case 

-Steutdaue and Se ilea amazed 

INTERNATIONAL RADIO & ELECTRONICS CORP. 

ELKHART, INDIANA 

WHO NEEDS 

Mies of eI RE ? 
GET 

HOME ELECTRICITY 

ANYWHERE 
WITH A 

Change 6 or 12 volt D.C. to 100 

volt, 60 cycle A.C. 

No Installation-Just plug in' 
cigarette lighter of car, truc'- 
or boat, and it's ready to go 

Operate lights, elec- 
tric shavers, dictation 
machines, record 
players, small electric 
tools, portableTV,and 
testing equipment. 

Models from 15 to 200 
watts, with prices as 

low as $12.95. 

"Chief" : 75 -125 watts, 
for 6 or 12 volt batteries $64.95 LIST 

See Your Electronic Ports Dealer or Jobber 

COMPANY 
DESIGNERS S MFRS. OF ELECTRONIC EQUIPMENT SINCE 1927 

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA 

IN CANADA. ATLAS RADIO CORPORATION LTD.-ONTARIO 

ELECTRONICS WORLD 
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transmitted data is reoordrd. decoded, 
and analyzed. In this way, power 
needed for the data transmitter is 
conserved during periods of no trans- 
mission, considerably lengthening the 
total amount of useful operating time 
for the entire electronics payload. 

First successful use of such a mem- 
ory device was aboard the "Explorer 
III." which contained a miniature 
magnetic tape recorder (Fig. 12). As 
this satellite circled the earth, omni- 
directional cosmic -ray incidences and 
intensities were detected by sensory 
units and then fed continuously, as im- 
pulse signals, to the tiny tape recorder. 
These signals were applied through the 
recording head to the magnetic tape, 
moving about 0.005 inch per second. 
Also applied to the tape was a time 
code to relate the data to points along 
the orbit of the satellite. The magnetic 
tape was about 55 inches long, or the 
equivalent of two hours of flight time. 

As the satellite swung over certain 
areas of North America, a command 
receiver in the electronics payload was 
triggered by a coded signal from a 
ground station. This turned on the 
data transmitter and activated the 
playback head of the recorder. Within 
about five seconds, the entire 55 -inch 
load of the recorder was fed into the 
data transmitter and broadcast to 
earth. After each playback, the tape 
was run over an erase magnet -and 
then rewound by a spring mechanism 
controlled by a magnetic brake, con- 
sisting of an eddy- current retard sys- 
tem using a silver disc rotating in a 
magnetic field. 

Power requirements of this type of 
tape recorder are negligible. The re- 
cording and playback heads use 5 
milliwatts and the advancing coil re- 
quires 20 milliwatts. All of the appa- 
ratus- -reel, heads, switches, and sole- 
noids -can be held in the palm of a 
hand. About 2.5 inches in diameter, it 
weighs less than 0.5 pound. 

A magnetic tape recorder of much 
larger size but with less capacity was 
used in the electronics payload of 
"Project Score" -the "talking" satel- 
lite- during December 1958. The re- 
corder (Fig. 13) has a 4- minute ca- 
pacity for voice signals or analogue 
data. 

Another type of memory device, 
utilizing two semi -independent mag- 
netic tape recorders, has been devel- 
oped for radiation studies by future 
space vehicles. One recorder receives 
and stores data during an orbit, while 
the second recorder plays back data 
stored during the previous orbit. As 
the satellite passes from shadow into 
sunlight during an orbit, the roles of 
these two recorders are reversed by 
means of a switch activated by a sili- 
con -boron solar cell. This technique 
permits continuous transmission of 
data without extremely large and 
heavy data storage units. 

Our next and final installment will 
include information on the use of satel- 
lites for communications relays and 
television transmission. 

(To be concluded) 
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FOR THOSE 

"IT TAKES TWO TO STEREO" * 

...the perfect team for stereo! 
For matchless reproducton of stereo recordings 

- the Model 196 UNIPOISE Arm 

with integrated Stanton Stereo FLUXVALVE pickup 

and the GYROPOISE 800 airborne Stereotable 

Only the Stanton Stereo FLUXVALVE 

has the exclusive "T- GUARD" stylus assembly 

with the parallel reproducing element so Important for stereo... 
only the GYROPOISE Stereotable revolves on a bearing-of.a 

- in magnetic suspension 

only the Stereo FLUXVALVE Is warranted for a lifetime. 
In plain truth, here Is more to enjoy - 

from both stereophonic and monophonic records. 

Fine quality high fidelity products 

by PICKERING 6 Co. Inc.. Plainview. N v 

WHO CAN HEAR THE DIFFERENCE 

...a., ... a,.. .... ....o.. e 
.,rwa,osr..a .on.,searF99/PO o.r.,r[o 

RCA Sound Tape 

for superb recording 
and playback! 
RCA Sound Tape is famous for incom- 
parable high - fidelity reproduction. 
Available in the popular and economical 
5" and 7" reel sizes, on splice -free Mylar 
and acetate bases. Ask for RCA Sound 
Tape wherever superior quality mag- 
netic recording products are sold! 

Uu Pont 6,.g. 'EM 

RADIO CORPORATION 

OF AMERICA 
Electron Tube Division Harrison, N. J. 

PURCHASING 
A HI -FI 

SYSTEM? 
Send Us 

Your 

List Of 

Components 

For A 

Package 

Quotation 
WE WON'T BE 

UNDERSOLD! 

All merchandise 
is brand new, fac- 
tory fresh & guar- 
anteed. 

AIREX 
RADIO 

CORPORATION 
64 -R Cortlandt St., N. 

PARTIAL LIST 
OF BRANDS 
IN STOCK 

Attec Lansing 
Electrovoic 
Jansen 
Hartley 
University 
Acoustic Research 
Je ns zen 
Wharfedale 
Karison 
Viking 
Concertons 
BII G.E. 
Weathers 
Harman -Kordon 
Eke Pilot 
Sherwood 
Acr d 
Fisher 
Bogen Leak 
Dynakit 
H. H. Scott 
Ferrograph 
Tonberg 
Pentron 
Ampro VM 
R 

Challenger 
W ollensak 
Garrard 
Miro cord 
Glaser -Steers 
Rek -O -Kut 
Components 
Norelco 
Fairchild 
Pickering Gray 
Audio Tone 
Conrac TV 

Full Line of 
Wellcor Cabinets 

Y. 7, CO 7-2137 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Lafayette Superior Quality Hi -Fi Kits 
50 WATT INTEGRATED STEREO AMPLIFIER 

KT -250 
IN KIT FORM 

64.50 
LA -250 

COMPLETELY WIRED 

89.50 

50 WATTS MONAURALLY -25 WATTS EACH STEREO CHANNEL 
RESPONSE 17- 21,000 CPS ± 

1 DB (at normal listening 
level) UNIQUE "BLEND" CONTROL PREMIUM EL86 OUT- 
PUT TUBES SEPARATE BASS AND TREBLE CONTROLS 

CLUTCH- OPERATED VOLUME CONTROL 3RD CHANNEL OUTPUT 

A completely new stereo high fidelity amplifier with C high quality of repro- 
duction, versatility of operation, and distinctive styling. A full range of con- 
trols enable you to enjoy the utmost in listening pleasure in any situation. 
Deluxe features include: unique "Blend" control for continuously variable 
channel separation -from full monaural to full stereo, ifion Selector, 
Mode, loudness and Phase switches. Also provided are outputs. for 4, 8 and 
16 ohm speakers. Hum -free operation is insured by the use of D all pre- 
amp and tone control tubes. Harmonic distortion, less than 0.25 IM dis- 
tortion, less than 1%. Hum and noise, 74 db below full output. ed with 
the kit builder in mind, assembly is simple-no special skills or tools required. 
Complete with deluxe cabinet and legs, all park, tubes and detailed instruc- 
tion manual. Shoe. wt., 26 lbs. 
KT -250 Stereo Amplifier Kit 6.45 Down Net 64.50 
LA -2S0 Stereo Amplifier. - i ,i1 8.95 Down er 89.50 

LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 

Solves Every Stereo, Monaural Control Problem! 

KT -600 
IN NIT FORM 

79.50 
LA -600 

COMPLETELY WIRED 

134.50 

UNIQUE STEREO A MONAURAL CONTROL FEATURES 
AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 3d 
CHANNEL OUTPUT A COSS- CHANNEL FEED 
PRECISE "NULL" BALANCING SYSTEM 
RESPONSE 5- 40,000 CPS 1 DB 
6 CONCENTRIC FRONT PANEL CONTROLS 

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. 

Provides such unusual features as o Bridge Control, for variable crosschann 
signal feed for elimination of "ping-Pang" (exaggerated separation) effects. 
Also hos full input mixing o. monaural program sources, special "null" stereo 
balancing and calibrating system. 24 equalization positions, all- concentric 
controls, rumble and scratch filters, loudness switch. Clutch type volume con 
trots for balancing or as I Master Volume Control. Has channel reverse, elec 
Ironic phasing, input level controls. Sensitivity 2.2 millivolts for I volt out. 
Dual lowimpedanc outputs (plate followers), 1500 ohms. Response 3. 40,000 
cps ± 

1 db. Less than .03% IM distortion. Uses 7 new 7025 low -noise dual 
triodes. Size 14" x 41/4" x 10 % ". Shpg. wt., 16 lbs. Complete with printed 
circuit board, coge, profusely illustrated instructions, all necessory pork. 
LAFAYETTE KT- 600 -Stereo Preamplifier kit 7.95 Down Net 79.50 
LAFAYETTE LA- 600- 5re'eo Free -r" e e 

_ 
'3 45 Doe, co..' Ne' 134.50 

Outstanding Design-Incomparable Performance 
LAFAYETTE STEREO /MONAURAL 
BASIC POWER AMPLIFIER KIT 

KT -310 
IN KIT FORM 

47.50 
LA -310 

COMPLETELY WIRED 

69.50 

36 -WATT STEREO AMPLIFIER -18 -WATTS EACH CHANNEL 

2 PRINTED CIRCUIT BOARDS FOR NEAT, SIMPLIFIED WIRING 
EMPLOYS 4 NEW PREMI.IM -TYPE 7189 OUTPUT TUBES 

RESPONSE BETTER TH;N 35- 30,000 CPS = 1/2 DB AT 18 
WATTS LESS THAN 1% HARMONIC OR 

INTERMODULATIUN DISTORTION 
A superbly performing basic stereo amplifier, in easy-to -build kit form. Dual 
inputs ore 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 o line 36 -watt monaural amplifier -or, if desired, it may be 
used as 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 SENSI- 
TIVITY 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) x 5Y." h x 131/4" w. 
Supplied complete with perforated metal cage, oll necessary parts and de- 
tailed instructions. Shpg. wt., 22 lbs. 
KT -310 Stereo Power Amplifier Kit 4.75 Down Net 47.50 
LA -310 Stereo Power Amplifier, Wired 6.95 Down Net 69,50 

LAFAYETTE STEREO TUNER KIT 
The Most Flexible Tuner Ever Designed 

KT -500 
IN KIT FORM 

74.50 
LT -50 

COMPLETELY WIRED 

124.50 

Multiplex Output for New Stereo FM 
11 Tubes (including 4 dual -purpose) - Tuning Eye -- 

Selenium rectifier Provide i 7 Tube Performance Pre - 
aligned IF's Tuned Cascode FM Dual Cathode Follower 
Output 

More thon a year of research, planning and engineering went into the making 
of the Lafayette Stereo Tuner. FM specifications include grounded -grid triode 
low noise front end with triode mixer, double -tuned dual limiters with Foster - 

Seeley discriminator, less then 1% harmonic distortion, frequency response 
20. 20,000 cps ' 'h db, full 200 kc bandwidth and sensitivity of 2 microvolts 
for 30 db quieting with full limiting at one microvolt. 
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 stereo programs. Simplified tuning is provided 
by magic eye. Automatic frequency control "locks i FM signal permanently. 
Two separate printed circuit boards make construction and wiring simple, a 

s complex such a mplex unit. Complete kit includes all parts and metal cover,o 
step- by- step instruction manual, schematic and pictorial diagrams. Size is 131/4" 
W x 10 %" D x 4)/a" H. Shpg. wl., 22 lbs. 
KT -500 7.45 Down Net 74.50 
LT -S0 Same as above, completely factory wired and tested. 
12.45 Down Net 124.50 

LAFAYETTE RADIO 
NEW YORK, N. Y. 
100 6th Ave. 
WOrth 6 -5300 

BOSTON, MASS. 
110 Federal St. 
HUbbard 2 -7850 

165 -08 LIBERTY AVE., JAMAICA 33, N. Y. 
Axtell 1 -7000 

BRONX, N. Y. 
542 E. Fordham Rd. 
FOrdham 7-8813 

NEWARK, N. J. 
24 Central Ave. 
MArket 2 -1661 

PLAINFIELD, N. J. 
139 W. 2nd St. 

IPLainfield 6-4718 
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LAFAYETTE'S FREE 

ter e 

e omplete 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 a HI -FI KITS 

Send for Ea(avette's FREE: Catalog -the most com- 
plete, up- to- the -minute electronic supply catalog 
<" mottled Eul qt eyçry hi. in. electron ta,.at. our. 

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS 

NOT AVAILABLE IN ANY OTHER CATALOG OR FROM 

ANY OTHER SOURCE - SEND FOR YOUR COPY NOW!. 

'oast, experimenter, hobbyist, engineer. techni 
elan student, serviceman and dealer 

The most complete selection and large' .. - -'. -, : -fi components and 
,%stems -- available for immediate delivery at the lowest possible prices. 
lave even more on Lafayette endorsed "best -buy" complete systems. 

KT -135 
4 -BAND 

RECEIVER 

KIT 

(Less 

Cabinet) 
18.50 

AY6aabla on ceders over $20 
Only 10 °% down-Up to 1g moafhs'o pay 

PA -56 TRANSISTORIZED 

POWER MEGAPHONE 

TM -66 STEREO 

AUDIO ANALYST 

11.95 

PK -330 ) ' 

4 SPEED CHANGER 

WITH BRAND NEW 

GE VR -22 (.7 MIL) DIAMOND 

STEREO CARTRIDGE 

42.50 

PROFESSIONAL PK -331 331/3 RPM 
COMMUNICATIONS HYSTERESIS TURNTABLE 
RECEIVER 47.50 
KT -200 KIT 64.50 
HE -10 WIRED 79.95 

RW -60 

20,000 
OHM 

t PER VOLT 

MULTITESTER 

13.50 

auette 
-Sue/teitieGeye Ge 

iCCCLLOSCLCC 

September, 1959 

SK -128 ULTRA -LINEAR 

8 DUAXIAL SPEAKER 

19.50 

FREE 
CUT 

OUT 

AND 

PASTE 

ON 

POST 

CARD 

LAFAYETTE RADIO, Dept. R I-9 

P.O. Box 222, Jamaica 31, N. Y. 

SEND FOR THE WORLD'S LEADING ELECTRONICS, 
RADIO, T.V., INDUSTRIAL, AND HI -FI GUIDE 

Send FREE LAFAYETTE Catalog 600 

Name 

Address 

City Zone.... State 
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ELECTRONIC CHEMICAL CORP. 

now ERE 
offers E! 

AT YOUR JOBBER'S 

511 PLASTIC. 

EXTENDER 
with PUSH 

BUTTON 

ASSEMBLY 

For Pin -Point Applications! 
DOES NOT CAUSE SHORTS! 

INSIST ON PROVED NAME BRANDS 

Cleans 
Lubricates 
Protects 

NOT A CARBON 

TET SOLUTION 

" 
O 

OISE" 
VOLUME 
CONTROL 

and 
CONTACT 
RESTORER 

2 Oz. Bottle 6 Oz. Spray Can 

$100 $225 
Net to Servicemen 

Plus FREE PLASTIC EXTENDER 

Insist On The Genuine! 
BEWARE OF CHEAP SUBSTITUTES 

"N o _ 
OISE" 

TUNER -TONIC 
WITH 

PERMA -FILM 
Economical -a little does a lot. 
Cleans, lubricates, restores all tuners, in- 
cluding wafer type. 
Non -toxic, non -inflammable. 
Use for TV, radio and FM. 

$325 Aerosol Call 
Net to Servicemen 

Plus FREE PLASTIC EXTENDER 

Elk "N O 
OISE" 

RUBBER COAT 
SPRAY 

Insulates Waterproofs Protects 

$325 N 

6 

eOz. to 
Spray Can Li 

se 
f 

c, men 

ELECTRONIC 
CHEMICAL CORP. 
813 COMMUNIPAW AVE ., JERSEY CITY 4 N J 
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SOUND 
ON TAPE 

By BERT WHYTE 

AI % %rite this column, it is but a few 
days since the National Association 

of Music Merchants convention ended 
in New York. Here is where the newly 
proposed 4- channel, 7.5 ips stereo tape 
got its baptism of fire. This year's 
NAMM show was one of the most 
heavily attended in some time. This 
was because of the tremendous gen- 
eral interest in stereo and, of course, 
interest in the new tape format has 
been stimulated by the controversial 
statements regarding it which have ap- 
peared in the trade press. 

In any event, this NAMM show saw 
the four -channel stereo firmly in orbit. 
It is interesting to compare our new 
stereo tape format and the furore it is 
causing ... with the stereo tape situa- 
tion in Europe. Having just returned 
from a European trip of some weeks. 
I have been astonished by the wide di- 
vergence of activity, for example, 4- 
channel tape is almost completely un- 
known to the average enthusiast and, 
in fact, there are few tape companies 
who are aware of its existence. The 
old 2- channel stereo tape market there 
has almost ceased to exist. Tape costs 
were even higher than ours considering 
the wage differential of American and 
European workers. When the stereo 
disc came along, tape really nosedived. 
This is especially true in England, 
which must be regarded as the most 
nearly like our country as far as hi -fi 
activity is concerned. 

I believe I told you some of these 
facts when I returned from my last 
trip, but have repeated them to jiggle 
memory and also to further report that 
this situation is practically unchanged. 
Which is unhappy news for many of 
you who would liked to have had some 
of the fine Angel and HMV recordings 
on stereo tape. Well, perhaps the stim- 
ulus of the 4- channel tape in our coun- 
try will affect the American repre- 
sentatives of these companies and we 
will get some action. 

In spite of the gloomy picture as far 
as stereo is concerned, there is plenty 
of other tape activity. For one thing, 
taping live programs off the air is very 
popular in England. The British are 
now beginning to build up quite a re- 
spectable network of FM stations and 
high -quality tuners, heretofore practi- 
cally unavailable in England, are now 
coming on the market from the major 
hi -fi manufacturers. In the area of live 
symphonic broadcasts, the Briton fares 
much better than we do. It is not at 
all unusual to have as many as 3 live 
symphonic shows in a night and it is 
a rare night when there is not at least 
one live broadcast. 

GO ESSCO FOR C -B GEAR 
THE TOPS IN PERFORMANCE -QUALITY- LOWEST 

IN COST 
A partial list f EXCLUSIVE features in ESSCO 
Transcvrs . Highest tput efficiency thru u of 'tinting type tube,. Relay switching antenna circuit, 
100% mod. no feedback. Heavy duty smog type coin. 
ponente with HI Q coils sonde. Fixed tuned oscillate; 
cage guarantee. FCC compliance. Crystal calibrat f o. for receiver alignment /chan. setting. Super sensitive selective roui_ ore igo with less one Line 
output form. Easy patching into tone line.. Dozen, more features would fill this page, send /pecs. THE ESSCA OEM C -U Transceiver kit. Complete w 
parts, wd coil.. tube. drilled teass i, easy i bue tIons . . . . . . . . . $ 3 9 9 5 .. $39.95 SUPER Diwx[ KIT includes ere %ebbed units ready 
brateW 

iring, RF oscillator stage wired and c li- 
Wired Air Tested Transceiver.. 569,95 

channel power 589.95 Specif 
y II5v.AC. supply choice. e -13 VDC 

The ESSCO DUAL GP antenna, sturdy durable tem. 
pered steel elements, lo lo.s base instil, doubles power 

S27.95 BUILD -IT- YOURSELF KIT C - teens miter featured August issue. Complete parts kit with drilled chassis etc. An Cisco Special at 52895 
ESSCO UNITIZED POWER ROOST C -S XMTR Allows 
30 watts on chan. =23 for signaling or S watts voice 
on 1123 chan. .. .. ... S99.95 CANT GET YOUR PRESENT CSC 't te put o', 
Order TINIMITTER. Complete tested 
RC urne of higst en. Ready to install your o < w 
present P.S. Si modulator.. ........519.95 
Many new highly i ins C ,gadgets described in 

W 
ll h help you 

get 
the 

A monthly 
lfromf C- aopediat 

bulletin. 
Wen s . .m "We not the largest. but tot the modest in C -Sa 

are 

ESSCO C -B HATS. NYcw,keÑ 54: 

MOVING? 
Make sure you notify our sub- 

scription department about any 
change of address. Be sure to 
include your postal zone number 
as well as both old and new 
addresses. Please allow four 
weeks' time for processing. 

ELECTRONICS WORLD 

434 South Wabash Avenue 

Chicago 5, Illinois 

BARGAIN TV 
WHIN? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

LOOK 
NO FURTHER ... IF YOU'RE 
UNHAPPY WITH "HI" HI -FI 
PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 

REY ELECTRONICS CO. 
120 -C Liberty St., N.Y. 6, 

Phone EY 4 -6071 

REALIZE YOUR DREAM 
Become a graduate Electronics Engineer. Share te- 
nants awaiting college men . . higher income. rapid 
advancement. Important firms interview seniors here 
regularly. 

Electrical Engineer in 27 months 
B.S. degree in Electrical ( Electronics or Power major), 
Mechanical, Civil, Chemical, Aeronautical Engineer- 
ing. /n 36 Months a B.S. in Business Administra- 
tion (General Business, Accounting, Motor Transport 
Management majors). For earnest, capable students. 
Small classes. More professional class hours. Mature 
students. Well- equipped labs. Modest costs. Veteran 
approved. Sear -round operation. Enter, January, 

M3r., June, Sept. Write J. H. McCarthy, 
,' ]l Director Admissions. for Catalog and "I'au, 

('lour, in Engineering and Commute "11111) A. 

Il 

1699 College Avenue, Angola, Indiana 

ELECTRONICS WORLD 
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All this activity has given impetus 
to their market in monaural tape ma- 
chines, and a great variety is available. 
As in our country there are good and 
bad units and some pretty wild per- 
formance claims made. One unit claims 
response within 3 db from 50 to 12,000 
cycles at 3.75 ips, and 60 to 9000 cycles 
at 1% ips! 

In another area of tape activity, the 
Europeans and especially the British 
and Germans, seem to be a bit ahead of 
us. This is in the use of tape synchro- 
nized for home movie production. I 
know we have our Magnastripe and 
other similar systems and these have 
undoubted advantages, but now be- 
coming a strong market factor are 
several units which can be attached 
to any tape recorder to perform lip 
sync functions with the movies. Not 
much bigger than a lady's shoebox and 
of relatively modest cost, these units 
function on a carrier basis. Generally 
a very- high- frequency signal is put on 
the tape along with the program sig- 
nals and this is subsequently modu- 
lated with a low- frequency signal and 
on some units there are even motor 
interlock devices. It all adds up to the 
fact that at reasonable cost lip sync 
home movies are becoming very much 
the thing over in Europe. We have had 
several such devices in our country 
which accomplish about the same 
thing. Fairchild made one, Ranger still 
does, Ampex once had one and years 
ago Magnecord had a brief fling with 
an especially effective type. The 
trouble with all of these was the high 
cost and so, except for professional 
use, they sort of fizzled. Surely with 
our genius for mass production and 
automation we can come up with a rea- 
sonably priced item like this that 
would seem to have quite a potential 
considering the ever -growing popular- 
ity of home movie making. 

One other really intriguing item 
stems from the Germans who for some 
time now have been trying to come up 
with a completely revolutionary idea 
in magnetic recorders. This is a device 
in which "tape" is not really tape as 
we know it, but rather a sheet of oxide 
coated plastic, roughly equivalent in 
size to this page you are reading. In- 
serted in the machine somewhat on the 
order of paper in a typewriter, the 
sheet remains stationary, while the 
magnetic pickup and record heads are 
on a carriage type of affair which 
"scans" the oxide sheet back and forth 
line by line, again analogous to a type- 
writer. From what I understand there 
has been a lot of progress made on the 
device but many problems remain un- 
solved. The big point of it all is motion- 
al stability and a presumably fast and 
easy method of "tape" sheet duplica- 
tion and lower material costs. Still in 
the realm of "blue sky," but so was 
the atom bomb a few years ago. 

As was to be expected, Ampex and 
all the other tape people were going 
all out for the 4- channel tape and I 
observed enough reaction by visiting 
dealers to gain the impression that 
most of the reaction was favorable. A 
September. 1959 

The MICROPHONE for Citizens' Band 

Model CM -1 

BELL CARBON 
MICROPHONE 

DELL 
PRODUCTS 

Microphone is carbon type with push to talk 
switch to control the audio and relay circuits. 
Case moulded of heavy -duty, black phenolic. 
Available with either straight or retractable 
cord. Supplied with hanger bracket. 

BELL PRODUCTS COMPANY 
4251 Forest Park Avenue 

St. Louis 8, Missouri 

ELECTRONICS c> 

VC. 
WO-s.0, 

name 

address 

SEND 

ELECTRONICS 

WORLD 

EVERY 

MONTH 

city zone state 

Check one: 3 years for $10 

2 years for $ 7 

1 year for $ 4 

In the U. S., its possessions, and Canada. 

Foreign rates: Pan American Union 
countries, add .50 per 
year; all other for- 
eign countries, add 
$1.00 per year. 

Mail to: ELECTRONICS WORLD 
Dept. EW -!i -1 

434 S. Wabash Ave., Chicago 5, Ill. 

FIX OLD 
RADIOS 

IN A 
JIFFY! 

Fix 'em 
good as new . . 

without lost 
time or 

needless testing 
Often It takes more time than its north to bx old radius 

but NOT where you own this I. 744 -page 
i :I,lranu It.'Ol11 TItr11'111.ES111111T, :ll'.s IIANOIn1t1K1 
The only service guide of its kind still in print! Gives 

trouble symptoms and r edl,s for nser 4.81111 old- 
time receiver models made by J' manufacturers prior to 
191? --also auto radius. Even beainner, ran use it to repair 
old sets that might otherwise he thrown away because sen- 
ire data is larking or because testing takes Imo long. 

CUTS SERVICE TIME IN HALF 
This fantos+ handbook more than pays for itself the first 

time v e 11. l , over, 85 of the things that are apt to 
go wrong. Shows , arlly where the Inutile is likely to be. 
Explains step by step now to fix It without lost time or 
useless testing. 

tlh'es full service details on old sets made by Airline. 
Apex, .tn hr. Atwater Kent. Belmont. Bosch. Itrunswi,k. 
Clarion. (Insley, i :mersot,. Fade, St- E. Koester. nai,stie. 
\lutnrola, l'hlhm. II lot, IteA. Silvertnne, Sparton, Strome 
berg and dozens more. Includes hundreds of pages of old 
tulle. transformer soil other odoo...ml. dials. 

L 

IO DAY FREE EXAMINATION 

Dept. RN -99, RINEHART 6 CO., Inc. 
232 Madison Avenue, New York 16. N. Y. 

send it_ 1,11, 'Finn II I 114 I Ile :lt.' IIANinlln,K for 
Inolae , if I 'Ile to keep hook. 1 will 
then send .S : tf, pion Postage. Otherwise. I will re" turn hook promptly and owe 

u 
in/thing. 

I MAVI.:! Send sn.115 with nnier and we pay Postage. 
Same In -day return privilege with money refumled.i 

Address 

rite. Zone. ...... .. 
OUTSIDE U.S.A. -Price $7.5 cash 'with' order' only. 
Money back if you return book in 10 days. 
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Now Completely SELF -CONTAINED 
For j Testing & Rejuvenating 

/f/$/ CRT 440 

CATHODE N 

REJUVENATOR 

..TESTER 

TESTS AND REJUVENATES 
all black & white and color 
picture tubes at correct fila- 
ment voltage from 1 to 12 V. 

TESTS AND REJUVENATES 
110° tubes with 2.34, 2.68, 
6.3 and 8.4 volt filaments. 

TESTS AND REJUVENATES 
color picture tubes. Checks 
each color gun separately 
same as black & white tubes. 

Used by Thousands of Professional Servicemen 
MAKES NEW PICTURE TUBE SALES EASIER 

Gives you more value than ever -all -in -one. 
Quickly checks and corrects most TV picture 
tube troubles in a few minutes right in the 
home without removing tube from set. 
Gives new useful life to weak or inoperative 
tubes. Checks leakage. Restores emission and 
brightness. Repairs inter -element shorts 
and open circuits. Life test checks gas content 
and predicts remaining useful life of picture 
tube. Completely self- contained in 
leatherette- covered carrying case. Net, S69 

ACCESSORIES for USE ONLY with FORMER B &K Models 400 and 350 CRT 

o,*J. Model C40 Adapter. For use only with all previous B &K Model 
400 and 350 CRT's. Tests and rejuvenates TV color picture 
tubes and 6.3 volt 110° picture tubes. Net, $9.95 

Model CR48 Adapter. For use only with all previous B&K 
Model 400 and 350 CRT's. Tests and rejuvenates 110° picture 
tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95 

See your B8K Distributor 
or Send now for Bulletin ST24 -N 

BA K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 
Canada: Atlas Rodio Corp., 50 Wingotd, Toronto 10, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

YOUR COPIES OF 

ELECTRONICS:0 
Wow LO 

ARE VALUABLE! 

trader divert from' 

JESSE JONES BOX CORP. 
Dept. EW 

Box 5120, Philadelphia 41, Pa. 
(Established 1843) 

Keep them neat... 
clean ... ready for 
instant reference! 

Now you ran kw a :i year's rmes 01 ELEC- 
TRONICS WORLD in a rich -looking leather- 
ette file that makes it easy to locate any 
issue for ready reference. 
Specially designed for ELECTRONICS 
WORLD, this handy file -with its distinctive. 
washable Kivar cover and 16 -carat gold leaf 
lettering -not only looks good but keeps 
every issue neat, clean and orderly. 
So don't risk tearing and soiling your copies 
of ELECTRONICS WORLD- always a ready 
source of valuable information. Order sev- 
eral of these ELECTRONICS WORLD vol- 
ume files today. They are $2.50 each. post - 
paid-3 for $7.00. or 6 for $13.00. Satisfac- 
tion guaranteed. or your money back. 

iBe sure to specify whether you want letter- 
ing to be Electronics World or its former 
title, Radio 6s TV News.) 
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number of dealers were still puzzled 
about the relationship of the cartridge, 
ttince RCA had announced once again 
that it was releasing equipment to play 
these tapes. But the real bombshell 
was the Bell Co. which much to the 
consternation of many jumped into the 
cartridge ring with no less than six 
tape cartridge playback machines. all 
of which were purported to be avail- 
able for early delivery. In spite of this 
development, most people were of the 
opinion that the 4- channel reel -to -reel 
tape would be the quicker to get off 
the ground. Very likely both will soon 
be on the market and it will be up to 
individual preferences which system 
will appeal most to the consumer. 
From a strictly quality viewpoint, for 
the hi -fi man, the cartridge will just not 
make the grade. Furthermore at this 
time I am not even sure whether the 
four -track reel tape will meet with the 
unqualified approval of the tape en- 
thusiast. Early reports had the quality 
of the tour -track stuff as at least equal 
to the old two -channel tape. 

I have a number of the first pro- 
duction of four channel tapes now for 
review and to he quite candid and 
blunt about it ... I'm not overly im- 
pressed. Of course, it is to be empha- 
sized that this is the very first produc- 
tion run on these tapes and there are 
undoubted "bugs" that will have to be 
worked out, but thus far I have been 
bothered by several things. Layer -to- 
layer "print- through" is much greater 
than it should be and, on virtually 
every tape, I heard cross -modulation 
between the two sets of stereo tracks 
during the quieter sections. Probably 
on the average type of speaker system 
this might not be noticeable, but it 
sure is with high- quality units. Noise - 
wise, the new tapes scored fairly well, 
but as far as I am concerned there is 
a lack of brilliance and a diminution of 
transient impact between the four- and 
the two- channel. So with this in mind ... that what I review may not be of 
optimum 4 -track quality ... here goes! 

A MIRACLE IN SOUND 
Mercury 4 -track demonstration tape. DE 
MS -3. Price $7.95. 

The one side of this tape is devoted 
to pop selections from the Mercury 
catalogue, the other to classical selec- 
tions. The pop side was quite cleanly 
recorded at good volume levels. was 
well balanced. and stereo directional 
effects and other stereo aspects were 
well maintained. Noise level was no 
higher than 2- channel equivalent. How- 
ever, I did hear a moderate amount of 
print -through at the beginning of se- 
lections and I also could hear cross - 
channel modulation. 

The classical side was recorded at 
lower volume levels and there was 
more noise apparent although still 
nothing too objectionable. Balance be- 
tween the two channels had to be ad- 
justed for equal output. There was 
again print -through and cross -modu- 
lation. One of the selections. the Wag- 
ner "Siegfried" excerpt, I had available 
on two track. I set up my machines so 
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BC 3 SCOPE 

' 

-929 -INCH 

eK,.... .i;.lai 
e, Q 2W li` S7 

ä."- 
1-2%2. 3111111 
1e. 11t tube 

e hate with tube, ,' 

P f1f11.>, BRAND NEWIr.....,n 
for. 

5`2.95 
MI 

rye AC ese 

BC 733 VHF 10 -TUBE AIRCRAFT RECEIVER. 
-oha 1 stet control. Frey. 105.3 to 110.3 

v 

n rted for NI t'. Dual filter 
r 
ange. Easily co t 

tracking Sputniks! $7.95 Exc. d. Complete with tune. 
Ilra nd New complete with tubes. $8.95 
Dynamotor for above 12 or 24 V.-New $5.95 
AN /APR -4 RECEIVER only. 38 to .1000 Mc in 
r, tuning unit ranges. iligh precision laboratory 
instrument used to monitor or indicate fre- 
quency of any signals within its range. Includes 
wwide i w 

band d narro band IF strip selected selected front 
panel. Outputs provided for attachments to 
pulse analyzer, panadupter, etc. $89.50 Input 115 V 60 LIKE NEW RP 

Tuning Units: TU16, TU17, TU18.each.139.50 
TU19 each $89.50 
AN /ARN5A AIRCRAFT RECEIVER. 11 tun 
caperhet, 3- crystal control I'M' for static-free 
reception. $9.95 Esc. used with tubes 

AS11-5 'SCOPE INDICATOR 
BRAND NEW. inrlud- 

with i11 together 
lIRP1 'Scope 

s. \ Tube. Originally used \ Nav Aircraft 
RADAR equipment, 

__`s., Easi converted for rr AC operation. \ r F ,1.) VALUE 5250.001 
OUR LOW Q 

1 e PRICE t'PF 5 95 

SCR -522 2 -METER RIG! 
VHF Transmitter- receive. 100-í50 Mc. 

eeDiets. 
%labennt rolled. Ampl ita,le m mlu latex 

SCR.5. 
They're going fast! Excellent ev,ndllion. 

22 Transmitter -Receiver. complete will ll II 
top rack and metal case. 

COMBINATION Special óa2.32 
Recei only, with all t 519.50 

miner Only. with all tube. 522.25 n,u sprites for above available. 

BC -312 RADIO RECEIVER 
FOR VEHICLES 

, 6.121. 1500 KC to I - NI, . 

LL,, pl u and C'. internal dv.r - 
,bile receiver very clean. 
,,,mletee with Tubes and 1; í $49.50 I,,namotor. Exc. Used 

BC -312 AC Model. with 110 V AC Rower Sup - 
. $59.50 

e ) 
r ;-r ìíö= 

Determine 
dicator 

and crystal. 
INDICATOR 

I R9APN4,eomD 

LORAN APN -4 
- FINE QUALITY e NAVIGATIONAL EQUIPMENT 

nd receiver 
position with all 

boat 
bes 

t RECEIVER í 42 r58 ete with tubes. Lac. used 

Rceiver -Indicate as above. BRAND NEW, .$59150 
Complete EIL of Accessories for Above: PE -200 In- 
verter, !,Cratlon 

Manual, 
Plugs. 

L BRAND NEW 
Indicator. 648.58 

%F.1-1; _ LORAN APN/4 
OSCILLOSCOPE 

!. . Easily for use on TS ,.. 

L' o ¢g 
- 

Completely Assembled 
1.IKF. NEW! Supplied Ith 
.. Scope, type ! 14395 
Brand "New tF 519.50 

MN26Y BENDIX DIRECTION FINDER 
154-:,25 Kr/ : ,. :t J... -4.7 Mc. t o , tale With 

tubes. motor. 
RAND NEW 

' 

_ 

"ä17.s.95 

BENDIX DIRECTION FINDER ; I 
1,,r a Kc "continuous. 

navigation on boats and Dees. l5n- 

MN -2r. -C With 112 Tubes. BRRAND-Nfee 
6'8795 I 

1MN 2114: Rotatable loop 4.25 
51N.52 Azimuth Control Box. 2.95 

All necessary acct sories for above In stock. OMeeelee-eMIIMeIIIIIIMee.1 
LORAN R -1115 /APN -9 RECEIVER _ & INDICATOR 

Used in ships and aircraft. 
Determines position by raw 

- dio signals from known ly xmìtters. Accurate to th 
n loo of distance. Complete with 

tubes and crystal. Exc. used. 
Value $1200.00. $79 50 Our Price 1 

SCHEMATIC DIAGRAMS ó°`th ;ye: ñt 650 
SEND F F. (EE CATALOG, many morel Wonderful Sue - Plus flay 

September. 1959 

AN/ART-13 100-WATT XMTR 

11 CHANNELS 
200.1500 Kc 
2 to 18,1 Mc 

50 
Complete with Tubes 

Famous Collins Autotune Aircraft Transmitter. 
AM. CM', MCW. Quick change to any f ten Pre- 
set channels or manual tuning. Speech amplifier/ 
clipper uses carbon o 

r 
magnetic mike. Highly' 

stable. highly accurate VFO. Built in Xtal con- 
trolled calibrator. PP811s modulate 81:1 in final 
up to 90%, clans "B." A Real 110T' Ham buy 
at our low price! Orig. cost 51800. $48.50 
Exc. Used 
0.16 Low Freq. Osc. Coll for ART- 13.... 7.95 
24V Dynamotor for ART -13 11.95 

ARS Receiver 4 band 10510.,0 E, all .$11.95 
'ru Like N,. 

. 
1 

prend New. sin, ... 34 SO 

234 -258 MC RECEIVER 
AN /ARR2 

BRAND NEW ece l l -tune UHF 
manche Receiver with sche- 
matic. Only ca lfew at this low s, 

pomp $8.88 Complete with tube- 

el 
SCR -274 COMMAND EQUIPMENT 

ALL COMPLETE WITH TUBES Iikr 
Type D lotion U. a NEW 

HC -45:t Iteceyer IIrU -5 i0 KC 514.50 516.50 
BC -454 Receiver 3 -6 Mc 9.45 12.45 
BC -ass Receiver 0.9 Mc 10.5 12.45 
BC -450 3- Receiver Control Box 1.29 1.75 

Z. 

110 Volt Ac Power Supply Kit. for all 27J.N nod 
ARC -5 Ilretvers. Complete with metal 61.95 mFaetinstructions 

ory wired. tested. r ly io op rate. .511.50 
SPLINE° TUNING KNOB for 274 -N and Allt' :, 
RI- 'ENVERS. Fus BC -45:1. BC -41.1 anti 49C others. Only 

h alTRANSMITTER-4-5.3 t l BRAND NEW. tli 
SC -459 TRANSMITTER -5.3 to 7 Me. Complete with all tubes and crystal. S1.85 BRAND NEW 
SC439 TRANSMITTER -7.9.1 Mc. Complete with all tubes and crystal. 612.15 BRAND NEW 
ARC- S /T49 TRANSMITTER -3 to 4 Mc. BRAND NEW complete with alt tube, 68.85 crystal 
BC -456 Modulator USED 3.45 NEW 5.95 
BC -451 Transmitter Control Box.. 1.25 NEW 1.49 
POWER SUPPLY KIT, for All Command Trasmitters. 
Provides all needed voltages. 629.50 A quality kit. only 

II= 9M 9M 9M EM MO MB 9M BM NM ME Mm ME 9M EM BR 
C.603 FM RECEIVER. .I pu -h h,10,, 

h1ó1,._ a,,,,,,,,. 
$14.95 ;oilh'' ,'cp NI w 12. 

t.xr "t 2' 
11,, 55.50 

°C -8 
113 

se ' S23.50 e. i il 
AC POWER SUPPLY FOR RC603, 6R3 `oerchci. 

Switch. 
ENd ., 

S8,45 kit. with ea, instruction..... 
Wirab 

.... 
` 

,u 49 tel _ U :1110.ne Teehnical 1I .o ,0.t 's2'.9s 

Ihre,' .rh me rat 1 far ra;i,ot, uilnmnl. l'.e 
a si reM hats. PrI.u't, s Inc SGm',Nhoue 

EIREMOTE CONTROL RM.52 

and -i, .umuviul xi "or In In, V.. ylikr 
a nd Panne larks, cakes t rod Dh m. 1.2.49 

. ira tan.. DRANO NEW ./ at MIDGET FAN MOTOR 
I:t s- lone. 

1 
Is" shalt extends Ï ".0.2110 RPM. 

. With2fan DC. $2 19 
F45 FILTER 79e FLS Filter 52.45 

Irlj 
WILLARD 6 -VOLT MIDGET 

STORAGE BATTERY 
1, eRAND NUN 

S2 69 

2 VOLT BATTERY "PACKAGE" 
52.79 

1.49 
1.5 1 Lvt 

ALL BRAND NEW. 
combination Price $5.45 

Please include 25oe Deposit with order- Balance C.O.D. 
Soc Handling Charges on all orders under 55.00. AN shipments F.O.. Our Warehouse, N.Y.C. All Merchan 
dise subject to Prior Sale and Price Change. 

G&G Radio Supply Co. 
Telephone: CO 7 -4605 

51 Testy SI., New York 7. N. Y. 

FM TRANSMITTER - 
RECEIVER 

APN -1..1211 to 160 Mc Au 
crafl Radio altimeter equq, 

nt. Tubes: 4 -955, Il- 
1 2SJ7, l- 12SIt7, 2- 1:x6, 1 -A'R I51I. Complete with 
all tubes and indium. For 27 V Ì)C. $8.95 BRAND NEW 
Ih. -lu.al prral.nL I.nu,.J L,r ah,n, $1.00 

ARC -5/R28 RECEIVER 
_ IU to ISO Mr 

ei mal ella,ie10(1 .,. Complete 624.45 
in 

with I Tubes. BRAND NEW 
110V AC Power Sup. Kit for above 59.75 

ARC- 5/T -23 TRANSMITTER 
I1111 -150 Me Includes 2 -532A, 2 -1825 621.50 'tubes. °RAND NEW tpA J 
SPECIAL Limited quantity ARC -5/T23 %mutes. 
OFFER? Excellent Used, less tubes 55.95 

111D -7 MODULATOR for T.2:t, complete with 
. 

$995 
4 tubes. LIKE NEW J,7 JJ 

ARC -S MARINE RECEIVER -TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 1 516.9 51 
Mc BRAND NEW with 6 tubes 

Navy Type 
wllh 4 tubes 2 and Mc BRAND 1)t.s45I 

MODULATOR for annvr, new with tI,,. 

BC -906 FRED. METER -SPECIAL 
Cavity type. 145 to 235 Mc. 
BRAND NEW. complete with 
antenna. Manual included. 

PPRRICELOW $988 
STANDARD TUBES 

Removed From Brand New Govt Equipment 

304 ... .35 GARS :: .35 6ES .35 813 ...8.95 
6AOS ...35 6C4 ....23 SAC] . .55 
12AT7 . .45 8X ....32 616 .32 5670 .. .75 
12X4 .35. GALS .. .33 GRAD ...35 1625. .29 
128 %5 .45 6J .59 6856 ...55 1629. .29 
MINIMUM TUBE ORDER: 6 TUBES I6 of a number or 6 

assorted t. 

BC620 FM TRANSCEIVER. 20 -24 51e. 
BRAND SEW. Complete with tube- $12195 
POWER SUPPLY for BC -620, 659. available for 6. 
12 or 24 Volts DC. Specify 58.95 

SCR -625 MINE DETECTOR 
Complete portable outfit i 

n 
original packing. with 

all accessories. Brand New $22.50 

T11-348 CODE KETER 
prodYCenssiod 

practice 
corded o ape. äy u 

re- 
corded 
built-in p speaker, vides 

use 

signals to ne or r. 

so ns at speeds from S to 25` WPM. 

B RAND NEW, in I $16a88 I 

original carton. V Vv 
I Ì w. i 

.. s.s ,515 95 K 
DYNAMIC BOOM MIRE yt -:,:I All. I., ,w impedance. With 

Ing i'racket for attachment to headsets. A REAL 
VALUE at 53.95 

IC IKE. with Press-to- talk' Switch on 
handle. cord and Plug -BRAND NEW only 52.95 

IC IKE, aircraft. de by Telephones Carp. 
Press -h. -talk switch on mike. BRAND NEW $4.93 

HI -FI DYNAMIC HEADSET with Cushions 
Freq. Range: 40 -14000 CPS. No Distortion. (,1.85 
BRAND NEW tF Y 

tr MI 
MICROPHONES Excellent BRAND 

Model Description Uaed NEW 
T -17 ..- Carbon Hand Mike ....S4.75...56.95 
T -30 ...Carbon Throat Mike.. .34... .74 
T -45 ...Army and Navy Lip Mike 1.25 
T -24 ...Carbon Mike 5.95 I 
TS -9 ... Handset 3.88 I RS38 ..Navy Type 2.69... 4.75 

Excellent BRAND I 
Model Description Used NEW 
NS -23 .. ttigh Impedance S2.19...54.65 I 
14533 ..Low Impedance.... 2.69... 4.65 I 
NS -30 ..Low Imp. (featherwt.) 1.15... 1.89 
H -16 /U Iligh Imp. (2 units) 3.75... 7.95 I 
TELEPHONICS -600 ohm Low Impedance 
HEADSETS. BRAND NEW, PER PAIR $3.25 I CD307A Cords, with PL66 plug and JK26 
Jack .99 
Earphone Cushions for above -pair .50 I 

Pm .. e e mt ....... em e e mO 

HEADPHONES 

MOBILE -MARINE iff Tr DYNAMOTOR 
Input 12v DC. Output: 825 V 
DCk 

0 intermittntbr 
prep -tn- drs lump 

Snot, wt. 14 lbs. $5 OUR LOW PRICE... .45 T 
OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 
DA -19 -A 21V 11A 400V .400A 54.99 56.75 
DM -28 28V 224V .07A 245 4.75 
DM -32A 28V 1.1A 250V .058 2.45 4.45 
DM43A 24V SA 575V .16A 

28V 7A 540V.25A 1.95 3.75 
DM -34D 12V 2A 220V .080A 4.1$ 5.2S 
DM -53A 28V L4A 220V.080Á 3.75 5.45 
DM-64A 12V S.1A 27SV .150A - 7.95 
PE -73C 28V 20A 1000V.350A 7.95 1030 
PE -86 28V 1.25A 250V .050íT 2.75 4.95 
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for FUN, BUSINESS, SPORTS, INDUSTRY, BOATING, AUTOMOBILE 

the NEW Citizens Broadeactor 
COMPLETE 11 METER 

TRANSCEIVER 

Ills 

NO EXAMINATION 

REQUIRED 

May Be Used 
by Anyone! 

* Universal operation. line unit works on II5V AC or 12V mobile. 
Operates in Hume. Office. Car or Field. Na tests o nations 
required. Any citizen over It years of age may u of the 
FCC- assigned 22 channels in the 27mc range (11 meters) for trans - 
milting and rsing. 

* EXCLUSIVE! ('h I switch allows choice of three channel for 
operation. Reeeiser and broadcaster units are tuned to same channel 
,muRneou,h. 

* a eblremely easy: only three controls; Channel. .Squelch 
and On /Off /Volume. Squelch I subdues background noise 

for muted standby operation. Offers push- tn.tath operation for 
instantaneous lianimis, inn n reception. 

* 10 Tube Rertiser /Transmiuerr is ecrystal controlled for stable opera - 
lion. With proper crystals, all channels are covered. Tested pairs 
available for any channel. 

* Poser Input: - S walls. AM modulated. Compact: - only 
3!Ya13alOf_'. Light weight. 9 lbs. Meets all FCC requirements. 

* Modern "living room" design. Carrying handle also acts as lilt 
stand for fied operation mounting bracket for permanent In- 
stallation. making the Broadcaster entre meli sersai, leer 

COMPLETE WITH CRYSTALS 
FOR CHANNEL 11 AND 

PUSH -TO -TALK MICROPHONE 

Only 12995 
$1300 DOWN 

rPLEASE RUSH NEW BROCHURE ON THE GLOBE CITIZENS BROADCASTER TO 

W ev 

$741 pet mo. 

1 
ZvD Na"' I 

IABORATORI(5 

CITY ( STATE: 
. . t . I. - SEND FREE CATALOG, TOO Ew-9 

oenwa. co^,ct e,,IS ew J 
HANDLE JOBS TWICE 
AS FAST WITH YOUR 

OSCILLOSCOPE! 
A complete guide to when, where 

and exactly how to use the 
handiest instrument of all 

Learn to use your 'scope on all 
types of work --and see how much 
faster and more accurately you get 
things done: 

This 346 -page revised edition of 
MODERN OSCILLOSCOPES AND 
THEIR ('SES teaches you all about 
these versatile instruments. You learn 
o, locate AM, F31 or T3' troubles 

quickly. :Methods of handling 
b ugh realignment jobs are 
clearly explained. Every de- 
tail is outlined - front making 
connections to adjusting com- 
ponents and setting 'scope con- -s trots. And you learn to analyze 
patterns fast and right: In- 

s e dudes data on quantitat iv` 
i ÓS IloupPtó measurements. the slickest tt 

The to diagnose many color T V 

uses _ troubles and align circuits. Also 
covers 'scope uses in lab work, 
industrial electronics and teach - 

l' ing. 370 illustrations. 
fF 

1r T 
it Ñ.R1 g_ 

PRACTICE 10 DAYS FREE 

Dept. RN -99, RINEHART & CO.. INC. 
232 Madison Ave., New York 16. N. Y. 

.It\ , ll I.O tel !u -day , risk 
If t`Ilke book 1 send y 

Yi; !'ph i,. I, ml,tl in frail ltui.vnItnI' If PI1t. 
1 will return `h ull i o st ,:rad and , - 'uu n tl,ing. 
(SAVE! Send 55.50 with and Rinehart pan 
postage. 

.t 
Same 

l 10 
-day return privilege with money 

Name 

Address 

City. Zone. State 

OUTSIDEroU.S,A. 
$7.00 cash only. 10 -day 
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coming soon... 
The Big, Exciting RIGO 

HIGH FIDELITY MUSIC SHOWS 
featuring hundreds of exhibits 

and displays of the very latest 

in hi -fi and stereo equipment! 

All shows open to the 

public Fri., Sat., Sun., 1 to 10 P.M. 

Admission 75c, children free. 

MILWAUKEE -Sept. 11, 12, 13. Pfister Hotel 

ROCHESTER, N. Y. -Sept. 25, 26, 27 
Sheraton Hotel 

BUFFALO -Oct. 30. 31, Nov. 1. Statler Hotel 

SEATTLE -Nov. 6, 7, 8. New Washington Hotel 

PORTLAND, ORE. -Nov. 13, 14, 15 
New Heathman Hotel 

PHILADELPHIA -Nov. 20, 21, 22 
Benjamin Franklin Hotel 

RIGO Enterprises, Inc. 
500 N. Dearborn St. Chicago 10, III. 

THIRD ANNUAL DETROIT 
HIGH FIDELITY SHOW 
Oct. 16, 17, 18. Statler Hotel 

that I could A -B from the 4 -track 
to the 2 -track at the same volume 
levels. To me, the 2 -track had it over 
the 4 in terms of brillance and espe- 
cially in transient response. It seems 
hard to believe that this could be the 
case, since the only difference between 
two- and four -channel is the magnet 
gap area. 

Mercury has some of the most capa- 
ble technical people in the record busi- 
ness so I cannot entertain the idea 
that something is amiss from that 
point. I think further evaluation is 
necessary, if possible with another 
copy of the tape. I think it best at this 
time to attribute the things I hear to 
sheer newness ... and lack of famili- 
arity with the medium on everyone's 
part. It is certainly unjust to draw 
any definite conclusions regarding the 
technique at this very early stage of 
the art. 

DANCING AND DREAMING 
The Jay Norman Quintet. Conccrtapes 
4 -track tape 4T -5001. Price $7.95. 

Much the same applies to this tape 
as to the Mercury. This is all pop ma- 
terial and well done for its type. The 
recorded level is very high and signal - 
to -noise ratio quite good. Generally 
the sound is reasonably clean, but there 
was a certain "coarseness" to the pi- 
ano I found unpleasant, and it may be 
once again a matter of transient re- 
sponse. Here, too, I found print - 
through and cross -modulation was 
somewhat more severe since the ma- 
terial on both sets of tracks is quite 
loud and in any quiet passage if the 
loud is juxtaposed, it rattles through 
quite audibly. These people have a 
good reputation in the 2 -track field 
and know what they are doing. S00000 

once again it is either "early pro- 
duction blues" or (perish the thought) 
an inherent problem with the 4 -track 
medium. Let's hope not ... but I felt 
there was no point to be gained in not 
reporting the phenomenon which I 
heard. 

I will have more 4 -track reviews 
next month, and I'm going to listen 
very critically and at the same time 
check my setup thoroughly. Maybe 
we'll have some nicer things to say! 

-30- 

TAPE EDITING TIP 
By ROBERT E. MONROE 

EUITI \G of tape on Viking IT 75 or 
Ileath TR -1 t tape decks is stade 

simpler if the lapelifter- pressure pad as- 
is It eel, The screw which 

holds this unit is located just below the 
record and erase head cover. If the selec- 
tor switch is in the stop or rewind posi- 

IhU screw is accessible fr the 
front panel. 

lifter loosening the screw and lifting 
the pad assembly up and out, turn off the 
drive for and place the selector switrli 
in il.' rewind pus . The lape reels 
raw. now be easily rotated by hand. In 
this manner, il is possible to locate 

Is precisely e gli to re the 
s" eel Ile end of a word. Clark the exact 

spot to be eut directly oser the playback 
bead with a black or yellow glass mark - 
ing crayon. -30- 
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REMARKABLE TUBE VALUES AT 1950 PRICES 
ALL TUBES INDIVIDUALLY BOXED, CODE DATED 

AND BRANDED "TRU- VAC'" 
Typical TRU -VAC' Bargains! 

THIS IS A PARTIAL LIST 6SN7GT ALWAYS 30c 
Thousands More Always In Stock 6W4GT ALWAYS 30c 

044 3AU6 6A6 688 6CH8 657 784 
074 3BC5 6Ab4 6BA6 60.6 658GT 785 
IA 7G T 

38N6 6AC7 68C5 6CM6 6547 786 
IB3GT 38I6 6A14 6BC8 6CM7 65D7GT 787 
I C6 3C86 6AG5 6806 6CN7 6515 788 
IC7 304 6AH4GT 6816 6C08 6517 7C4 
I1 354 6AH6 6815 6086 6567 7C5 
115 3V4 6AK5 6BG6G 6056 65H7 7C6 
IG4 4807A 6AL5 68H6 6CUS 6517 7C7 

1 H5GT 4858 6AM8 6816 6CU6 65K7 7E5 

114 4817 6AN8 68K5 606 6517 7F6 
116 4C86 6A05 68K7 60E6 6507 7E7 
IN5GT 5AM8 6406 6817GT 6DG6GT 6587 7,7 
IRS 5AN8 6407 68N6 6006 614 718 
I SS 5A18 6485 6806G? 615 6118 707 
114 5AV8 6A55 6807 616 6V6GT 7H7 
I U4 SAZ4 6AT6 6BR8 6146 6W6GT 7N7 
IUS 5888 6AU4GT 6858 614 6X4 707 
IV7 536 6AUSGT 6805G 615 6x5GT 757 
1x2 584 6AU6 6826 616 6X8 7X6 
2414 504 6AU8 6817 617 66G 7X7 
28N4 5U8 6AVSGT 6C4 61(6GT 7A4 /XXI 704 
7045 SV4G 6AV6 6CB6 61(7 745 714 
3A4 SV6GT 6AW8 6CD6G 6N7 746 12A8 
365 5x8 6AX4GT 6C16 607 747 12485 
3A15 503 6AX5GT 6CG7 654 748 12A05 

17416 
17417 
124116 
I7AU7 
12AV6 
12AV7 
72AX4GT 
I 7AX7 
I 7AZ7 
1284 
178A6 
17847 
12806 
12816 
17816 
72BH7 
17806 
17887 
178r7 
12CAS 
12CN5 
1204 
1215 
12K7 
1216 
1207 

125A7 36 

12517 38 
125K7 39/44 
125N7GT 41 

17507 47 
I2V6GT 43 
12W6G1 45 

12X4 50A5 
14A7/1287 SOBS 

1486 SOCS 

1407 5016 
19 56 
I9AU4GT 57 
19BG6G 
1916 
1918 
24A 
2516GT 
76 
27 
35 
35A5 
3585 
35C5 
35W4 
3525 

58 
71A 
7S 

76 
77 
7B 

80 
84/674 
117Z3 

1 YEAR GUARANTEED PICTURE TUBES 
Brand New" Allied A -1 Tubes Brand New 
Below Listed prices do not include dud. Add Additional $5.00 Deposit 
on tube sizes to 20 "; on 21" and 24" tubes - $7.50. Deposit refunded 
immediately when dud is returned prepaid. Aluminized tubes - $4.00 
extra. 
Picture tubes shipped only to continental USA and Canada - All tubes 
F.O.B. Harrison, N. J. 

101. 7 99 
1211. 10 49 
141/(141144 
16604 609 
160P4 12 19 

16614 1609 

] 19 

14ßI4 1199 
1414 10 19 

v 

l' 
6vP4 1549 
14 1349 

17CI4 [499 
11014 1 89 
171114 1699 
17iP4 1699 
17014 Is89 
17114 1 99 

SENSATIONAL 
$100,000 GIVE -AWAY 

We want lON0o00 
1st. for new 

tourers new 
order Of $25 or 

every ry that dote, 

Wore 
re<eed by 

c isp. 
e will send You o 

new dollar bill. 

ATTENTION QUANTITY USERS! 

839 
70C14 15 89 
3001. If 89 
;0141. 1789 

6P. 71 49 
14 3141 579 

214114 1879 21114 1139 
714MP 17 99 718P4 I819 
71604 15 79 21MP4 27 39 
2168 nn 71YP4 1u9 
216WI4 17 49 21WP. 1749 
71EP4 1729 71014 1749 

FREE 

FUSE 
CLIP 

Sear W ¡th Any Order Of $5 Or More 

nY14 1a9 
71n4 174, 
24.4 39 49 
24C14 27 79 
740P4 7979 

For any 
used or 

factory second tube! 
GUARANTEEIfI_ 

_.Only TRUVAC guarantees' 

=to replace free any tuber 
which becomes detective in 2 

use within one year of.- 

date of purchase; -; ii titi i i il l l 11.1 1 
;i . 

Big Discounts Are Yours ... Call or Write For Our 1000 Tube "Private 
Label" Special! Attention Branding Dept. MGR. 

MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, 
IF NOT COMPLETELY SATISFIED! 

TRU -VAC" PAYS YOUR POSTAGE 
On orders of $5 or more in U.S.A. and Territories. Send approximate 
postage on Canadian and foreign orders. Any order less than $5 
requires 25c handling charge. Send 25 °9 on C.O.D.'s. All orders subject 
to prior sale. 

Complying with Federal regulations, the following statement appears 
in all Tru -Vac advertising: Tubes appearing in this ad may be FAC- 
TORY SECONDS or USED tubes and are clearly marked. 

TRUV 
Harrison Avenue Box 107 Harrison, New Jersey 

HUmboldt 4 -9770 
September, 1959 

USED TV 
10, wti R úrß vNSOLEs 

IT $ 76., ern 

19' 
20" $ 27, 
All s 

$29 
$37 

shi 
$45 
$59 

^en otage. Sets 
d 
shipped two cartons $70 

to 
neat Harrison, 

UNew 
Jersey. 

Co 0d0 
express 

t0 

F.O.B. 

d ond 

FREE y. y. .O. 

BONUS _RABBIT 
EARS 

FREE With Value 
each set purchased 

Write Dept. L For FREE LIST Of Other Tube 
Types and Products Sold By TRU -VAC" 

Electric Company 
Visit Our Huge Testing Dept. In The Heart 

Of Harrison, N. J.'s Electronics Industry 
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prepare for your career in 

ELECTRONICS 
RADIO -TV 

COMPUTERS 
and other fields of 

ELECTRICAL ENGINEERING 

At MSOE, you can equip 
yourself for a career in 
many exciting, growing 
fields: MISSILES RADAR 
AUTOMATION RESEARCH 
DEVELOPMENT ELECTRI- 
CAL POWER AVIONICS 
ROCKETRY 

When you graduate from 
the Milwaukee School 
of Engineering, you are 
prepared for a dynamic 
career as an Electrical 
Engineer or Engineering 
Technician. Under a fac- 
ulty of specialists, you 
gain a sound technical 
education in modern. 
completely equipped 
laboratories and class- 
rooms. As a result, 
MSOE graduates are in 
great demand and high- 
ly accepted by industries 
nationally. 

At MSOE you will 
meet men from all walks 
of life and all parts of 
the country -some fresh 

out of high school or prep school, 
others in their twenties - veterans 
and non -veterans. 

You can start school in any one 
of four quarters and begin specializ- 
ing immediately. Engineering tech- 
nicians graduate in 2 years with an 
Associate in Applied Science degree. 
For a Bachelor of Science degree in 
Engineering, you attend 4 years. A 
3 -month preparatory course also is 
available. 

FREE CAREER BOOKLETI 
If you're interested in any 
phase of electronics, radio or 
television, be sure to look 
into the programs of study 
offered by the Milwaukee 
School of Engineering. Just 
mail the coupon. 

MS-114 

MILWAUKEE SCHOOL 
OF ENGINEERING 
Dept. EW -959, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin 

Please send FREE Career Booklet. I'n, in 
terested in Electronics Electrical Power 

Television Mechanical Engineering 
Radio Electrical Engineering 
Computers Industrial Electronics 

Name....... ............ Age 
PLEASE PRINT 

Address 

City ... _.. Zone Stale 
I'm eligible for veterans education benefits 

L J 
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Preamp for Stereo 
(Continued fro» t page 671 

put signal to give a constant output 
with frequency is the function of R 
C , Ce, and C,. This network provides 
negative feedback which is frequency 
selective to compensate for the stand- 
ard phono (RIAA) and tape (NAB) 
recording characteristics. A flat re- 
sponse from a standard recorded disc 
occurs with R.: at 6000 to 12,000 ohms, 
see Fig. 3, depending on the actual 
values of the capacitors in the network 
and also the recorded material and re- 
sponse of the magnetic pickup used. 

Fig. 4 shows the response and treble 
equalization for tape at a speed of 7.5 
ips. The .01 -pfd. capacitor from the 
12AX7 cathode to ground provides a 
small amount of treble boost above 
10,000 cps as part of this equalization. 

The treble equalization control. 
which is labeled "Tone" in Fig. 2, en- 
ables the operator to correct for devia- 
tion in components or recorded mate- 
rial to give the most pleasing response 
from his particular audio system. A 
linear taper pot was used for this tone 
control. 

These preamplifiers will give an 
equalized output with most magnetic 
pickup impedances and have operated 
successfully with pickup impedances of 
2000 to 6000 ohms at 1000 cps. The in- 
put impedance to the preamp increases 
with frequency because of the frequen- 
cy selective negative feedback to the 
emitter of the 2N508. The impedance 
of the magnetic pickups will also in- 
crease with frequency but will be be- 
low that of the preamp. 

The feedback decreases at low fre- 
quencies because of the increasing re- 

12AV7 
EATER 

+ SRI 
(20 MA 

i50V Lii50V 

IOR 
1/2 W 

1 

J150V. 

IUS f 
112 W. 

iSYM. To 
PREAMP 

+1ooV 

TRANS . SECS 
12 6 V ,150 MA OR 6.3 5, 3001.. 
125 V. IS MA. 

117v A.E. 

Fig. S. The common power- supply circuit. 

actance of the feedback capacitor in 
series with the tone control. Each of 
the two feedback networks gives the 
desired increase in gain at the lower 
frequencies to accomplish the correct 
compensation required for tape play - 
hack or for disc. 

C. decreases the amplifier gain at 
the higher frequencies in accordance 
with RIAA requirements. This elimi- 
nates the need to load a reluctance 
pickup with the proper resistance for 
high- frequency compensation. 

The noise level in this preamp is 55 
db or more below the standard refer- 
ence level which gives an output of 1 t a 

volts. The total harmonic distortion of 
this preamplifier at this level is 1/2 

per -cent. 
Figs. 1 and 6 show the component 

placement adopted by the author. Dif- 
ferent component arrangements are 
possible as long as the high- signal -level 
wiring and components at the two out- 
puts are not in close proximity to either 
input. 

If a UPX -003 is not available, then 
this stereo preamp may be constructed 
from scratch and the required 100 -volt 
supply could be obtained by decoupling 
from a power amplifier voltage supply. 
The total current required for both 
preamplifiers is approximately 2 milli- 
amperes. =30- 

Fig. 6. Under -chassis view showing component layout for the dual preamplifier. 
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i 

NEW d-TRANSISTOR! 

LOWEST PRICE EVER 

FOR A STEREO 
$2$5DowN i AMPLIFIER! 

COMPLETE ... not a kit! 
Price includes handsome gold, maroon 
and white metal cabinet! 

$5 MONTHLY 

REALISTIC STEREOLYNE -7 AMPLIFIER 

Another REALISTIC exclusive to electrify the HI -FI 
world! Our engineers designed it. It was manufactured 
to meet our exacting standards. We guarantee it to out- 
perform $40 to $50 stereo amplifiers or your money 
back! The REALISTIC -7 is a complete amplifier, de- 
signed to get you into stereo at the lowest possible cost! 
Operates from any low output crystal or ceramic cartridge ... has separate inputs for phono and stereo tuner . . 

outputs for 8 -ohm stereo speakers. A unique tone control 
circuit provides "flat" response on both channels ... also 
functions as rumble filter to squelch turntable noise. 
Straight AC circuit - no hum! Ganged volume control 
adjusts both channels simultaneously. Balance control 
keeps both speakers in perfect balance for listening pleas- 
ure. Size: 9/" W -5 /r' H x 41%íe" D. Can easily be 
adapted for cabinet installation . front panel has 3" 
edge for mounting. Order today. Convert to stereo. At 
this price there's no reason to delay. 

RE-AL_Is-I--- atentaá BEST BUYI./NI-R! 

C. e. e: 
STEREO AND 
MONAURAL 
AMPLIFIERS 

AM -FM AND TUR NTABLES 
FM TUNERS AND CHANGERS 

r 
THE FAMOUS 
ELECTROSTAT -3 
TWEETER 

SPEAKERS AND 
SPEAKER SYSTEMS 

PLUS a complete line of audio accessories at "maker -to -you" prices. 

September. 1959 

299s 

qtr., $2488 .. 
® 

12 MONTHS SUBSCRIPTION 
TO BARGAIN BULLETINS 

Page- after -page, month- after- 
month. Exclusive bargains in HI -FI, 

AMATEUR RADIO, LP RECORDS, 

POWER TOOLS, OPTICAL GOODS 
and TEST EQUIPMENT. Write today. 

COMPLETE GUIDE 
TO ELECTRONIC 
PARTS BUYING 

250 pages, 81/2 x 11, 
illustrated handbook. Ar- 
ticles, engineering data, 
plus buying guide. Over 
30,000 items. Available 
Sept. 1 

FILL IN - CLIP - MAIL TODAY 

RADIO SHACK CORPORATION, Dept. 9F 
730 COMMONWEALTH AVENUE, BOSTON 17, MASS. 

Please Send me: 

Bargain Bulletins 
for 1 year FREE! 

1960 Guide to Elec- 
tronic Buying 35f 

Ovan. Color ITEM SHP. 
WI. ORDER St SALE 

REALISTIC -7 
AMPLIFIER' B lbs. 90LX023 $29.95 

Che k Money C.O.D 'Shipped by 
Order 

NAME 

ADDRESS 

CITY ZONE 

express only 

STATE 

RADIO SHACK 
CORPORATION 

167 WASHINGTON STREET, BOSTON 8, MASS. 
730 COMMONWEALTH AVENUE, BOSTON 17, MASS. 
230 -234 CROWN STREET, NEW HAVEN 10, CONN. 
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By 

\\117//// 
A Preamp 

For Your Meter 
Useful deflection with low -input a.c. voltages, handy 

JOSEPH S. JASPER 
in audio and other applications, is easily obtained. 

Top view of preamp. Adjustment shown is feedback control. 

THERE are numerous instances when 
one wishes to measure a.c. voltages 
that are below the level one may ex- 

pect to read accurately on a conven- 
tional voltmeter. Generally, these will 
involve readings in decibels in such ap- 
plications as measuring signal -to -noise 
ratio, hum level, residual noise, fre- 
quency runs on tape recorders or di.c 
equipment (where the level used may 
be 20 db or more down from normal 
signal level), and other uses. 

A meter that can read, say, 60 db 
down from a reference level that will 
itself be within the range of the instru- 
ment is a useful adjunct to the array 
of equipment of any radio -TV or audio 
technician or experimenter. Such in- 
struments are indeed commercially 
available, but prices run so high that 
it scarcely pays to buy a separate in- 
strument when an existing one can be 
adapted for much less. 

Since virtually everyone who does 
some sort of work in electronics has 
a voltmeter of one kind or another, 

132 

An 8" x 4" chassis allows plenty of room for components. 

unnecessary expense can be avoided by 
increasing the sensitivity of an existing 
unit with an accessory that does not 
require any alteration of the main in- 
strument itself. The author already 
had a v.t.v.m. with a scale calibrated 
in decibels that could read down to -20 
db below its zero reference level. 
(Many popular units meet and exceed 
this range.) Taking this into account, 
plus the fact that modest amounts of 
operating power could be tapped off 
from any of a number of other avail- 
able instruments, the following re- 
quirements for an a.c. preamplifier 
were projected: 

1. It should provide at least 40 db 
gain after the application of feedback 
to insure wide frequency response and 
stability. 2. A control to vary gain a 
few decibels on either side of the nom- 
inal gain should be included to permit 
accurate calibration and make allow- 
ance for tube and component aging, 
tube changing, power- supply fluctua- 
tions, load variations, and the like. 3. 

Response should be flat ± 1 db for a 
range from at least 15 to 40,000 cps. 
4. It should have low internal noise, 
including hum. 5. Parts used should 
he readily available. 6. Good quality 
should be combined with reasonable 
cost. 

The completed unit described here 
exceeded these goals. At 40 db gain, 
it was flat ± 1 db from 15 to 50,000 
cps, and down 2 db at 60,000 cps. When 
adjusted for only 35 db over -all gain. 
it was flat ± 1 db from 10 to 80,000 
cps. 

Construction 
The chassis used is aluminum and 

measure 8" x 4" x 1 ". The two 6SQ7 
tubes were chosen for several reasons: 
they could supply the necessary gain; 
they used octal sockets, thus providing 
greater work area and heavier pin lugs 
for point -to -point wiring of compo- 
nents; they were available; and if 
necessary, one could be found in almost 
any old radio set. 

ELECTRONICS WORLD 
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The grid resistors, R, and R, in Fig. 
1, were chosen with consideration for 
Miller effect. This involves the shunt- 
ing capacitance of the tube itself on 
high frequencies due to such factors 
as interelectrode capacitance and tube 
gain. The resultant cut -off point for 
high frequencies (where response will 
be approximately 3 db down) falls at 
45 -50 kc. for the first stage and 65 kc. 
for the second stage. 

The plate resistor values were also 
chosen carefully. The voltage gain of 
the first stage is approximately 48, cor- 
responding to a decibel gain of 34. The 
gain of the second stage is approxi- 
mately 75 (38 db). The power ratings 
of all resistors in the unit are mini- 
mum values as far as low -noise opera- 
tion and current -carrying capacity are 
concerned. 

When the feedback control, R,, is 
turned to provide minimum feedback, 
the gain of the preamp is approximate- 
ly 55 db. When the control is adjusted 
for maximum feedback, gain falls to 
zero without oscillation. If the gain 
of the preamp is reduced by 10 db for 
an over -all gain of 30 db. the fre- 
quency response of the unit will be ex- 
tended to cover from 8 cps to 100 kc., 
± 1 db. This reduction in gain can be 
tolerated if the purpose of the unit 
is to provide more than normal v.t.v.m 
measurements where the signal would 
not fall under -50 db below the refer- 
ence level. 

A slightly restricted frequency range 
for measurements as low as -65 db 
can be obtained if R2 is increased in 
value to 250,000 ohms. If R; is dis- 
connected entirely, levels to -75 db 
can be read. These sensitivity capa- 
bilities are, of course, based on a volt- 
meter that can read levels as low as 
-20 db. If the meter has a greater or 
smaller range, the stated sensitivity 
readings should be correspondingly in- 
creased or decreased. As previously 
mentioned, the greater the gain, the 
narrower the frequency response 
range; however, even at the maximum 
preamp gain of 55 db, response is still 
almost flat from 30 cycles to 10 kc. 

The coupling capacitors were chosen 
to provide adequate gain at 20 cycles 
when loaded with their complementary 
resistors (C, with R,, C, with R,, Ca 
with R,,, C, with R,). These are almost 
minimum values; therefore if an exact 
duplicate is not available, choose a 
unit that has greater capacitance 
rather than less. 

The capacitor voltage ratings are 
quite adequate; however the construc- 
tor may wish to increase the voltage 
rating of input capacitor C,. All units 
should be of high quality and, before 
installation, each should be tested for 
a dielectric resistance of at least 1000 
megohms. Plastic- encased units are 
recommended. Outside foil notations 
should be observed, and chassis lay- 
out and lead dress deserve careful at- 
tention. 

Power Supply 

A word concerning the power sup- 
ply. The d.c. current drawn by this 
September. 1959 

unit is on the order of 2 milliamperes. 
A supply that can provide this current 
at a voltage output of 250 to 300 volts 
d.c. is recommended. The filament 
voltage to the tubes is a.c. but no 
hum troubles were encountered be- 
cause of this. A center -tapped filament 
supply is both desirable and recom- 
mended. 

The various ground points should be 
connected together and then grounded 
to the chassis of the preamp at a single 
point. The filament center -tap is 
grounded at the power supply. Neither 
side of the filament wiring should be 
connected to the chassis. The "B +" 
voltage should be relatively free from 
ripple; a choke -input filter, followed 
by a dual 40 -4. capacitor with a 10,000 - 
ohm resistor between the capacitor 
sections proved satisfactory. In lieu of 
such a complete filter, however, an 
RC filter could be used inasmuch as a 
slight amount of ripple could be com- 
pensated for when the unit is adjusted 
initially. 

Adjustment 
After the completed unit has been 

checked for wiring errors, etc., power 
may be applied. Allow the unit to 
warm up for at least ten minutes. Ap- 
ply a signal from an audio oscillator 
directly to the voltmeter. Adjust the 
generator output control to give a 
reading of -20 db, or whatever other 
low calibration in db is desired, on the 
voltmeter. Without disturbing the level 
setting of the generator, disconnect 
the generator output from the volt- 
meter. Now connect the voltmeter to 
the output of the accessory preampli- 
fier itself. 

With the voltmeter voltage range 
switch set at the same position as was 
used to read the original -20 db signal 
from the oscillator or generator, adjust 
the "Zero Set" knob of the voltmeter 
to bring the meter pointer to exactly 
zero voltage (not zero db). This will 
compensate for any residual hum or 
noise from the preamp itself. 

Set the voltage range switch of the 
voltmeter so that a level of +20 db can 
be read conveniently. Then connect 
the generator output to the preamp in- 
put, still without changing the gen- 
erator's output level. Adjust R, to pro- 
duce a reading of exactly +20 db on 

Fig. 1. Author's final 
circuit for his v.t.v.m. 
preamplifier balanced 
gain requirements 
against such factors 
as low noise and good 
frequency response. 

65.' 
VI 

the voltmeter. The difference between 
a -20 db input and a +20 db output is 
the 40 -db nominal gain of the preamp. 
An even greater gain can be secured 
(up to 55 db), as described earlier. 
Voltmeter db settings used in this pro- 
cedure may be changed to suit the 
particular instrument or the conven- 
ience of the user, but the basic pro- 
cedure is the same. 

Limitations 
As with many units this one does 

have its limitations; however they are 
few and not too serious. For one thing, 
the preamp was designed to work with 
a v.t.v.m. which has an input imped- 
ance of 200,000 ohms. However, almost 
any voltmeter with an input impedance 
as low as 100,000 ohms could be used 
with satisfactory results. This fact will 
permit the use of 20,000 ohms -per -volt 
meters that include decibel scales. Of 
course, if R, is changed to a higher 
value, such as 250,000 ohms, the input 
impedance of the voltmeter should be 
of correspondingly higher value. For 
best results, a meter input impedance 
of ten times the value of feedback re- 
sistor R, is desirable. If the loading 
of the voltmeter or external circuit is 
more severe than the minimum recom- 
mended, the output waveform from the 
preamp will be distorted, with attend- 
ant error in accuracy of measure- 
ments. 

Also, the accessory itself has a rather 
low input impedance (approximately 
47,000 ohms) ; therefore possible load- 
ing effects on the equipment under 
test should be considered in readings 
obtained. Again, for best results and 
greater accuracy of measurements, the 
input impedance of the preamp should 
be ten times the output impedance of 
the equipment under test. There is, 
of course, no loading problem with the 
low- impedance outputs of conventional 
amplifiers, with which this accessory 
will most frequently be used. Finally, 
maximum input voltage to the preamp 
should not exceed 0.5 volt a.c. 

When sensitive measurements are to 
be made, with readings directly in deci- 
bels, this instrument offers an accuracy 
and ease of operation that belie its low 
cost -which was less than ten dollars 
excluding the optional power supply. 

,vJt.w7 
6507 

V2 

R2 6.3 VAC. 

vi v2 

. 250 V aC 

Rr- 47,000 ohm, 1 r. res. 
R, -1500 ohm, 1 r. res. 
R.1- 100,000 ohm, 1 r. res. 
R,- 33.000 ohm, 1/2 r. res. 
Rs -1000 ohm, 1/2 r. re,. 
Rs- 330,000 ohm, t/= w. res. 

16- 100,000 ohm pot (see test) 
Cs, C,-.5 id., 200 v. paper capacitor 
Cs-.S µj., 400 v. paper capacitor 
Cs--50 µf., 25 v. elec. capacitor 
Jr, Js- Closed -circuit phone Jack 
Vs, Es -6SQ7 tube 
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ENGINEERING 
HOME STUDY COURSES 

Courses written by world 
authorities in all branches of 
engineering and science and 
proved successful by thous- 
ands of our graduates. One 
hour each day in your spare 
time will start you off to higher 
pay, security and prestige. 
Personalized instruction 
methods ensure rapid pro- 
gress. Fill in the coupon and 
indicate the course of interest. 
We will send you a complete 
outline of the course and a 

booklet describing the Institute 
and our advanced teaching 
methods. 

RADIO 
ELECTRONICS 
TELEVISION 
CIRCUIT 

MATHEMATICS 
ELECTRICAL ENG. 
TELEPHONY 
CIVIL ENG. 
SURVEYING 
ARCHITECTURE 
FORESTRY 
MINING 
STRUCTURAL 
MECHANICAL ENG. 
INDUSTRIAL ENG. 

& MANAGEMENT 
REFRIGERATION 
DRAFTING 
PLASTICS 
AERONAUTICAL 

ENG. 
HIGH SCHOOL 
CHEMICAL 
MATHEMATICS 
JOURNALISM 
ACCOUNTING 

MAIL THIS COUPON TODAY 

CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED 

729 Century Bldg., 412, 5th St. N.W., Wash., D.C. 

NAME 

ADDRESS 

CITY STATE 

COURSE OF INTEREST 

Canadians: Send to C.I.S.T., 729 Garden Bldg , 

263 Adelaide St. West, Toronto, Ontario. 

C.I.S.T. 

Career Opportunities 
(Conlitnu°d from page 401 

courses provide the key to a career in 
electronics for those who must hold 
down full -time jobs (often in a field 
unrelated to electronics) while acquir- 
ing their electronics training or for 
those who live and work in areas re- 
moved from the larger cities where 
such educational opportunities are of- 
fered. In connection with correspond- 
ence schools a few words of special 
advice are in order. Because the pres- 
ence of a teacher and other students is 
lacking it takes a lot more will -power 
and "stick- to -it- iveness" to successful- 
ly complete a course of study when you 
are "on your own" than when weekly 
attendance in the classroom is in- 
volved. Frankly, it takes real "drive" 
and those who acquire their "know - 
how" in this way deserve respect. 

In the writer's opinion, correspond- 
ence courses are most valuable to 
someone who wishes to get a general 
background in electronics or a person 
already working in electronics who 
wants a better understanding of his 
job. When a person has access to in- 
struments, other technicians, a chance 
to operate electronic equipment, etc., 
he can obtain considerable benefit from 
a correspondence course in a very 
short time. Basically, any correspond- 
ence course requires that the student 
maintain his interest in electronics and 

this is usually easiest when he already 
works in the field. Correspondence 
schools now supply kits with instruc- 
tions to let the student build up some 
equipment and thus familiarize him- 
self with the more practical aspects of 
his trade. The sooner this "build -as- 
you- learn" technique is generally 
adopted. the easier it will be for the 
average student to acquire a practical 
and continuing interest in his work. 

Probably somewhere between the 
two -year technical institute and the 
correspondence course are the many 
different 3- to 9 -month specialized 
courses offered by trade schools in 
most large cities. These courses gener- 
ally start with 3 months of radio fun- 
damentals after which period the stu- 
dent should be able to repair most 
radios and phonographs. The second 
term is usually devoted to TV servic- 
ing or some other specialty. A final 
course may go into color -TV servicing 
and such advanced applications as com- 
puters. broadcasting, recording, etc. 
This type of training is very valuable, 
especially if the student has a particu- 
lar vocational goal in mind. 

As we mentioned before, technical 
"know -how" has a way of growing. 
We know of one young man who took 
a correspondence course, then worked 
in a radio factory and, later, through 
his military service, developed enough 
background to undergo an eleven - 
year evening college ordeal which 
brought him a master's degree and a 
top position in one of the country's 
largest electronics concerns. 
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Some junior colleges offer a two - 
'car course leading to the degree of 
Associate in Science and there are also 
some colleges which conduct a major 
part of the training by mail with a 
short residence requirement prior to 
graduation. Most employers do not con- 
skier such training as being on the 
graduate level and hire people from 
such schools either as technicians or 
engineering aides. 

The electronics training offered by 
the Armed Services usually provides a 
sound base, but it is rarely that the 
particular specialty learned there can 
he applied in industry. Those who take 
up maintenance and servicing of elec- 
tronic equipment during their military 
careers generally have better prepara- 
tion for civilian life than those who are 
trained to operate specialized military 
equipment. Once a man starts to work 
in the electronics industry, the funda- 
mentals which give him an under- 
standing of electronics are his most 
important tool. 

Almost all of the larger corporations 
in our industry offer training programs 
of some type. These range from full - 
time, company -paid schools to time off 
for evening classes and tuition refund. 
Most companies that are not within 
easy reach of evening schools offer in- 
plant training which is usually an im- 
portant factor in advancement. Even 
small firms encourage their employees 
to attend evening schools since they 
understand the need for continued 
technical growth. 

Once a person is in the electronics 
field his technical "know -how" must 
keep pace with the constant rush of 
new developments. Books and maga- 
zines such as the one you are reading 
now are the main sources of informa- 
tion. Many engineers jokingly refer 
to the ads in technical magazines as 
the most important news source they 
have and there is a great deal of truth 
in this, but the technical articles usual- 
ly provide the details of new products, 
techniques, and new equipment. The 
tangible value that books and maga- 
zines represent to technical personnel 
can best be realized by visiting one 
of the special libraries which practical- 
ly every electronics company maintains 
for its engineers. Magazines are kept 
for years and complex systems of in- 
dexing are devised to insure efficient 
referencing of the needed material. 

In conclusion, we would like to en- 
courage our readers to apply for jobs 
in the electronics industry. It is pos- 
sible that your present work does not 
make full use of your potential. Most 
people, after a year or so in one job, 
are ready to advance to a better po- 
sition but they usually have too little 
confidence to apply for the more diffi- 
cult but more rewarding position. The 
personnel manager of one well -known 
electronics firm confided that over 85!': 
of all job applicants underrate them- 
selves with regard to their technical 
ability. The proof of this lies in that 
company's practice of promoting prac- 
tically all newly hired people within 
the first year! _30_ 
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KIT BUILDERS EVERYWHERE ASKED FOR IT! 
Completely new edition of 

ELECTRONIC HITS 
now on sale at newsstands 

or order by mail today! 

over 160 pages -600 illustrations 
HOW TO BUILD A KIT 
KIT CONSTRUCTION CHECK LIST 
HOW NOT TO MAKE MISTAKES 
WORKING WITH WIRE 

KITS FOR YOUR HI -FI 
YOUR SHOP 
YOUR HAM SHACK 
YOUR HOME 

Because of the wide popularity of its first Annual on kit construction, Ziff -Davis now 
offers this exciting follow -up -the 2nd Edition of ELECTRONIC KITS! This brand -new 
sequel will save you money on hi -fi, ham radio, other electronics devices by showing 
you how to use easy -to- assemble kits! What's more, ELECTRONIC KITS -2nd Edition 
features a big up -to -date directory of available kits, complete with specifications, 
prices, and manufacturers' names! 

Be sure to pick up ELECTRONIC KITS -2nd Edition at your newsstand -or send for a 
copy, using the handy coupon below. Only $1.00 -it's a terrific buy! 

Pick up your copy of the exciting new Electronic Kits 
-2nd Edition today at your Newsstand or Radio Parts 

Store -or order by mail, using handy coupon. 

Ziff -Davis Publishing Company 
Department EW 9/9 
434 South Wabash Avenue 
Chicago 5, Illinois 
Please send me a copy of the new ELECTRONIC KITS -2nd Edition. I encl;se $1.00, 
the cost of this Annual, plus 100 to cover mailing and handling charges. 

(Canada and Foreign, $1.25 plus 10, postage.) 

NAME 

ADDRESS 

CITY ZONE STATE 
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CITIZENS BAND 

TRANSCEIVER 
27 MC TWO -WAY 

Maximum Distance Always 
On The Job Most Versatile 

Best Buy 

CUTS YOUR OVERHEAD 
INCREASES YOUR PROFITS 

\II unit, will operate un b\ DC. l_\ 
DC or 117V AC merely by connect- 
ing proper wire to primary in the 
power plug. 

KIT FORM-MODEL 1000 DK 

All parts and easy - $995 
to- follow instructions 
Kits may now be purchased from your 
local parts distributor. If your dis- 
tributor does not have these kits in 
stock. contact us directly. 

FACTORY WIRED & TESTED 

Ready for immediate $9995 
use 

Prices cover unit complete with mike 
A FULL SUPER HET UNIT WITII 
RF AMP. Receiver can be tuned tu 
all 22 channels plus 10 meter band. 

New Custom Dispatcher 
Crystal Controlled Receiver 

and Transmitter 

12995 
Simple To Operate 

Easy To License 
Meets or Exceeds All 

F.C.C. Regulations 

Prices FOB Chickasha. 
Send 15 °0 deposit on C.O.D. orders. 

CHICKASHA 

ELECTRONICS 
INC. 

P. O. Box 702 
Chickasha, Oklahoma 
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IN OUR June editorial ("Service Unity 
at Last ? ") we saw fit to give promi- 

nence to the most promising looking 
steps toward national service unity 
that we recall in many a year. The 
large and powerful Television Service 
Association of Michigan. often at odds 
with NATESA, had applied for mem- 
bership in the latter group. Some 
groups affiliated with the Texas Elec- 
tronic Association had also expressed 
interest along the same lines. Action 
with respect to Texas did not seem 
highly probable, even at the time, per - 
haps becoming a greater possibility if 
the TSA affiliation could be worked out 
to the satisfaction of all. TSA entry 
into NATESA however, to judge by 
direct statements from principals on 
both sides made to us and by published 
material released by both camps, 
seemed to be well on the way. The 
latest information on this important 
matter -one of the biggest news items 
to come out of the service industry in 
some time -accordingly came as an 
unpleasant disappointment, as it will 
to many others who consider unity of 
paramount importance. 

The TSA application for NATESA 
membership has been denied. In re- 
turning it, Frank Moch, NATESA ex- 
ecutive director, said: "Under our con- 
stitution we can recognize one state 
group and only one local affiliate in 
any one city. Inasmuch as TESA- 
Michigan (formerly AMETA) has been 
duly recognized, we cannot recognize 
TSA- Michigan. 

"Further, since ESA of Detroit is the 
duly recognized local affiliate of TESA- 
Michigan, and its predecessor group 
AMETA, we cannot recognize TSA as 
a Detroit affiliate. 

"Under no condition is this action 
to be interpreted as an act opposed to 
the rank and file membership of TSA - 
Michigan. It is the firm conviction of 
NATESA that all legitimate service 
people are faced with the same prob- 
lems and need the same means of 
sharing in the opportunity of solving 
their problems. Membership for serv- 
ice business operators in all areas is 
invited by each of our local affiliates, 
regardless of what other group they 
may belong to at present or simultane- 
ously." 

TSA- Michigan Reaction 
The effect of the rejection on the 

Michigan group ranged from calm re- 
assurance to the effect that they would 
no more be impaired in their continu- 
ing role as an effective association on 
both local and national levels than 
they have been in the past, to angered 
interpretations concerning the motives 

behind the NATESA action. The im- 
mediate past president of TSA, Karl 
Heinzman, who is now empowered by 
the TSA board of directors to handle 
national affairs for the group, had this 
to say in part: 

"The rejection ... was anticipated. 
We have known for some time that 
Frank Moch does not want harmony 
and national unity in the independent 
service industry. Urged by our friends 
in the Ohio associations, several of 
whom joined with the Texas Electronic 
Association and TSA- Michigan in or- 
ganizing the IDEA program, we sub- 
mitted our application to NATESA .. . 

Mr. Moch's action is a direct challenge 
to the NATESA members in Ohio who 
sought so diligently to achieve national 
unity and to breathe some fire into the 
programs of the national association." 

A subsequent statement released by 
the TSA board of directors made some 
additional points concerning the situ- 
ation. We quote some brief excerpts 
from this rather long document: "We 
wonder now what powerful forces mo- 
tivate NATESA leadership . . . Who 
stands to gain the most from disunity? 
. . . Our cheek now was completely 
turned and we were willing to give all 
of our efforts and facilities to a pro- 
gram of genuine unity. For the record, 
too, we had previously been invited to 
join NATESA by Vince Lutz in the 
March issue of the 'NATESA Scope.' 

"We now find a NATESA by law 
road -block, and our 'rank and file' 
members are told they can join ESA 
because ESA is now the NATESA 
affiliate in Detroit, ESA comprising a 
membership that is less than 15 per- 
cent of TSA's membership, and count- 
ing among its members some who are 
not qualified for membership in TSA 

If, in applying for membership in 
NATESA and the subsequent denial of 
that membership by NATESA, we have 
proved a point, then perhaps the effort 
was not wasted. 

"It is not our intention to carry on 
a running word battle with the present 
leadership of NATESA. To do so would 
be a reflection on the many fine friends 
we have among the NATESA member- 
ship. Our hope is that somewhere, 
sometime, the sincere dedicated service 
dealers of this great industry can find 
a common ground to meet, and unite 
in a truly National Voice." 

The editors of ELECTRONICS WORLD 

are not in a position to determine the 
real motives for the failure of this 
most promising step toward reconcili- 
ation on the national level, nor to affix 
the blame, if any. However, we cannot 
conceal our disappointment at the col- 
lapse of negotiations toward the solu- 
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tion of the service industry's most 
pressing problem. 

ARTSD- Columbus Views 
John Graham, president of the Asso- 

ciated Radio- Television Service Dealers 
of Columbus, Ohio, one of the early 
NATESA affiliates, took a serious view 
of the rejection of the TSA application. 
Mr. Graham pointed out that when, at 
the NATESA Spring convention, he 
read the telegram stating that the TSA 
directors had voted to apply for affili- 
ation with the national, the enthusiasm 
of the delegates was so great that an 
attempt was made to accept TSA on 
the spot. 

Referring to the active participation 
of the Columbus association in all ef- 
forts to achieve national unity of the 
service industry, Mr. Graham said that 
ARTSD is making a thorough study 
of the national organizational situa- 
tion. "This action just goes to prove," 
said Mr. Graham, "that the NATESA 
constitution needs a complete over- 
hauling so that NATESA can grow 
into a truly effective and representa- 
tive national association." 

TEA Opinion 
In view of reports that the directors 

of the Texas Electronic Association 
were considering the matter of apply- 
ing for NATESA affiliation, contact 
was made with A. R. Niehaus, of San 
Antonio, Texas, president of the Texas 
state association. 

"At no time," said Mr. Niehaus, "has 
Just out 

the board of directors of the Texas 
Electronic Association given any con- 
sideration to applying for affiliation 
with NATESA. 

"We have absolutely no confidence 
in the leadership of NATESA as that 
organization is now constituted. . . 

TEA is now and always has been in- 
terested in a strong, democratically 
controlled and managed national asso- 
ciation for the service industry. Un- 
fortunately, most of the fine service 
associations that are affiliated with the 
present national have been blind to 
what goes on behind the scenes in that 
organization. Because of that, the serv- 
ice industry nationally will be mired 
down in the mud of back -biting and 
recrimination until they get rid of the 
men who are responsible for that sad 
state of affairs." 

TSA -Iowa Joins NATESA 
The "TSA Beacon" reports that the 

Iowa State Association voted unani- 
mously to join NATESA at its June 
meeting. The "Beacon" lists the follow- 
ing benefits its members will gain from 
this affiliation: 

Mutual Benefits. Benefits from this 
association will be many and mutual. 
Immediate benefits will be communica- 
tion between associations in other 
states and Iowa. Also reduction in the 
scope of effort of our own association 
due to elimination of duplication. 

Bulletins. Receiving " NATESA 
Scope" and special bulletins will enable 
Iowa members to spot troubles and 
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New ADDITIONAL 1959 TV Volume 
LARGE MANUAL COVERS NEWEST 1959 TV SETS 

EARLIER TV VOLUMES STILL SOLD AT ONLY $3 
AMAZING BARGAINS 

sum., twin 1959 TV manuals are the 
scoop Of the year. ('over all sets of all im- 
portant makes. New ADDITIONAL 1959 TV 
volume gives you the very latest material. 
Your price for this mammoth manual is 
only S3. Supreme super values defy compe- 
tition. Each prior -year manual (at Only 531 
has a whole ve'Ir of service material. Each 
volume covers different material, from 194s 
to latest 1959 sets. Inelade circuits, wave- 
forms, alignment, voltage charts, service 
hints, changes, and double -spread diagrams. 
Practically tell you how to make every 

repair. More pages, more 

18 

TELEVISION SERVICING COURSE 
Let Vhk ness course help you ìn TV servicing. 

Amazing bargain, rotnpiete, only $3, lull price for 
all lessons. Giant in size, mammoth in scope. 
topics just like a 8200.00 correspondence course. 
Lessons on picture faults, circuits, adjustment.. 
short -cuts, UHF, alignment facts, hints, 5 antenna problems, trouble-shooting, test 
equipment, pi -ih re anal} sis. Su via 1, nllp 

%10-1 asf .1 lftarr Mewled 

1959 

RADIO 
DIAGRA 1= 

RADIO DIAGRAMS 
Supreme Is your best source for all 

needed RADIO diagrams and Isen'he dala. 
Pavers everything from the most recent 1959 
radins to pre -war old -timers: honte radios. 
auto sets. enobinat ions. changers. stereo. 
PSI. ami portable.. Sensational values. Only 
02 for nia,,y volumes. Every manual has 
extra large schematics. all needed align - 
nient facts. printed hoards. voltage valises. 
trimmers, dial stringing. and helpful hints. 
Volumes are large In size 8%x11 inches. 
about 199 pages. See coupon at right for 
a ioniplele Il st of these radio manuals. 

Supreme Publications 
Sold by All Leading Parts Jobbers 

diagrams, more service 
data per dollar of cost, 
i lrl the best for less. 

Supreme TV manuals supply all needed 
service material on every TV set of every 
important mmtufacturer. Here is helpful, 
practical, factory -prepared data. It will 
really make TV servicing and adjustment 
easy for you. Join 167,000 servicemen who 
use, benefit, and save with SUPREME 
service manuals. In these volumes you get 
correct factory -checked circuits, alignment 
procedure, printed boards views, service 
hints, recommended changes, wave- forms, 
voltages. easy -to -use giant -size diagrams. 

BEST AT LOWEST COST 
Here is your T\- service material to help 
you do expert work double- quick; and 
priced at only 53 per annual volume, lie 
ready to repair any model by carrying in 
your ear all 14 'l'\' volumes listed in cou- 
pon below. Or try one of the new 1959 TV 
manuals to see what an amazing bargain 
you get for a Ngile 53. Nee , -risk" coupon. 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Pork, ILL. 
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MONEY- MAKING 

METERS 
That's what hundreds of Mobile -Radio Engi- 
neers call their Lampkin Test Equipment! 

LAMPKIN 105 -B MICROMETER 
FREQUENCY Meter. Ronge 0.1 to 175 
mc. (to 3,000 mc. by checking multi- 
pliers). No additionol crystals or 
coils needed. Price $220.00 net. 

LAMPKIN 205 -A FM 
MODULATION METER. Measures 
peak FM swing 212.5 kc. or ±25 
kc. on transmitters from 25 to 500 
mc. in one band. Price $240.00 
net. 

Wouldn't you like a guaranteed income in this 
competition -free field? To learn more, ask for 
free booklet, "How To Make Money in Mobile - 
Radio Maintenance." 

MAIL COUPON 
TODAY! 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 
At no obligation to me, please send 

Free booklet Data on Lampkin meters 

Name 

Address 

City State 

* * * * * * * * * * * * * * * * * * * * * * * ** * 0 -500 Microamps 1Ra.ic Movement ;Ilk Aircraft * 11.0er. NI:irked diel Air Ratio mfd. by 1459 * Cambridge Instrutnenl. .2 for 3.00: ea. * 
GiOS1f ***** ******** * *.I * *Z* 
GLOBAR non lnhmuve resistor 000 ohms nR -as. 

New .96 ea.: 12 for ió.00 
Portable Amplifying Megaphone brand new 39.95 
Filtre Choke -5 115'5- ':1111 ma 111 ohms utlt 111 Pot 

SC645 -RMTR Receiver WT11hes 4:15 1 
500 

Brand 
to 

19.95 
otrol !Mx for above Amid New 1.49 

PE -101C Dynamotor... . ... Brand New 5.95 
Variable Capacitor. .1acx Dielectric Concentric Tvpe 
1.14 M.MFI li for 1.00: 100 vor 15.00 
_API Tube ...... 1.95 
Test Set Tx.545: u Echo Box Manual 39.95 
RM -52 Renne Control Unit . . . . . . . . . . .N T ( ' ..NT (' 1.99 
Variable Capacitor Split Stator Dual 25í1 n ntm !0'1ió \Ills 
Variable C,a 

aciItor 7 4-2101 
....... 

mfil '12.95 
Variable Capacitor 450 mmfd Peak Voltage 1750. 

Special 1.95 
T_V tad 1Hoards. Conal s Allen bradlev 

ckta solderta 
59e -z for 1.00 

st....,.n UHF I''Ps Ant Mull. Stet Mfg. by 

",Ri 580/5811 9n(et 511.H0 / 
11'A. 

Var.,.c Ivy. 2000 I n.R. 11.-wl Excel.. .3.95 
Latching Type Relay A1 ntat,$ :1 1ó10\S 12 or 24 Vie 
20 contacts on the aeleclnr S,tn -wi 1. 

NEW 2.9e: 2 5.00 
Selsyn Generator O.E. Model 2 .1511AI 115 V 

111 

11 'vet 
twit) ear. Like New 14.9 

12 Volt 
RDeyCtaymeo 

t output1172 V1.1..3.., 8 
TMbAe. 7.9 

Brand New 52.99: 2 for 5.00 
6 Volt Dyn. output 000 V Inn SIA..Ilrand New .9 

2 for 9.00 
Oscillator subassembly Rm. 42.511 MC. Out of the 
1111 x IPA, Sac Miniature. CO. es, 2 for 1.00 
Horizontal Output Yvan. RCA No. 11122R.'ß Color. 

NEW 9.99 
Yoke RCA No. 1021:12 oColar, NEW 14.99 
11C 638a Fren. Meter 101 -15n n .. NEW 14.9 
Catity BC -1132 sv 7210 Tula , .1.99 
0.100 Microamps :l" Rb. 51W I. ,. 4.995; 2 for 9.00 
0.800 

eavy Dutyl Power Trans' V 
Si ^_ for 7.00 

lx' d for 115V1 Sm I- NIA. M1,1. 
v W. E In 05, hx 1 5'' 2 for 30.00 

P ower Tran 115\ 110 - T í'1n MA. 
1V -4A IT -3A C.T. V la 4 99! 2 for 9.00 

Heavy Duty Choke. 13.7 11y .2 , 1,1 MA Con. 

rl\01. Merit .. 695 
Vaiabe Cond..pul Stator Dual einiiiitiiit .0.95 
S.S.B. 2 for 1.00 
Mlceop.sltIoner /Barber Colman ... NS :M' 9.95 
Carbon Cbestmiho .1,r I. ,.,r t 1.01. 1.95 

STANCOR TRANSFORMER -All 115 Volta 60 C.'el l'r1. 

Trans. No. 1- 1:11 \l' t' 21x1 Ia/'1\-3A/4.2\'-5A 155 
Tran.. No. 2 01 \1"1-2110 lIA/.5\'-JA/4V-4A. 1,95 
Tram. Ne. 1 40 VI"l'-200 1I.A/5V-2A/:l\'-4.A 1.15 
T`an.. No. 4 nVCr-TOOIIA/24V.5(/2r1\'IA/4-:(\/ 

1.95 
Trent. No. 6-31iV-a.(/145V-7511A'fapped at 5.5V-4.5 
0 /20V.. . 1.95 

SPARKS RADIO SUPPLY 
194 GENESEE ST., BUFFALO 3. N.Y. 

PROMPT DELIVERY ASSURED 
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MOBILE RADIO EQUIPMENT 
Recond. -Mfd. by LINK 

2 PIECE MODEL FMTR 30 -50 MC ED. 7 

FM MOBILE TRANS. & REC. -6 VOLTS 

Unit ,'1 onlety oll, 1.1 lll.ii ....own) head. 

" 1;' it, 't ,l I,., _ 1 '; $1109.95 

MODÉL FMTR11'l _5 I. I.n l n $149 95 

MODEL 2210 152.162 MC FM MOBILE 
TRANSMITTER & RECEIVER -6 VOLTS 

MODEL 2210 
S139.50 

.--1r,2 50 

MODEL 2365 FM MOBILE TRANS. & REC. 

,ï.t°I",`_ ;;:' 5119.50 
'MODEL 2365 I_( I .i1i i. 5149.50 

MOTORDIA TRANSCEIVER 

Stan 
Model FMTRU 800 I' AI DSP13 

n.u,1 
1d 

1 

Frew 1 ,2 -174 Ste. r ,plan 511hí (10 
1 k d -onf. excellent $199.50 eonl u,ln ... ............. 

For 12 V. operation $239.50 

UNIVERSAL 6/12 V. VIBRATOR POWER SUPPLY 
\ \'lied, SIle. I ' ul'110N'l'. Rä110 nl :11 1 \ -. .. 11111 

(nil. 1óe:11 all of eil' .ililiI .illon-. 
11:15.1 nit.a :I, sS''` $11.95 11`k :l'IAI lt N..... 

Include 250e deposit with order -balance COO. 50e 
handling charge on all orders , der 95.00. All 
shipments FOB our warehouse. NYC. 

M - - - ........ 
PLATT ELECTRONICS CORP. 

20 MURRAY ST. NEW YORK 7, N. Y, 
Telephone: COrflandt 7.2575 

recognize problems at their source. 
Dues Structure. Dues to the national 

at the present will be absorbed by TSA- 
Iowa. It is thought that eliminating 
part of our effort and taking advantage 
of information from the National will 
enable us to do this. Many members 
will save enough from the report on 
the yellow pages of the phone book 
to more than pay their NATESA dues 
for many years. 

Durham RTSDA Elects 
L. L. Leathers, president of Leathers 

Television Service, was elected presi- 
dent of the Durham Radio & TV Serv- 
ice Dealers Association at the annual 
election. He succeeds Garland Hoke, 
president of Hoke Television & Radio 
Service. 

Other officers named include Walter 
P. Cobb, of Cobb's Television cl Sound 
Service, Inc., vice -president; Norman 
C. Schultz of Marilee Electronics Co., 
secretary; and Lewis Ferrell, service 
manager of Montgomery & Aldridge 
Inc., treasurer. The association mailing 
address is P. O. Box 222, East Durham 
Station, Durham, N. C. 

TESA -St. Louis Officers 
Ray Wirtel, of Wellston Electronics 

Co., was elected president of the Tele- 
vision & Electronics Service Associa- 
tion of St. Louis at the recent annual 
meeting. Fred Reichman of Teltonics 
Laboratories, the retiring president, 
was elected board chairman. 

Other officers selected include Ralph 
Newberry of Southampton Electronics 
Co., executive vice -president; Gene 
Love, of Gene's Radio el Television, 
first vice -president; Morton Singer of 
Schweig -Engel Co., secretary; Wilma 
Tompkins of States Radionic, treasur- 
er; and Al Wulf, of Charles Electric, 
sergeant -at -arms. 

Wally Hirschberg, of Hirschberg TV 
Technicians, was named NATESA di- 
rector, while the following members 
were elected to serve on the regular 
board of directors: Roland Berndt of 
Berndt Radio el TV; John Ford of 
Fireside TV; William Frasure of 
Standard TV; Robert Matteson of 
Matteson TV Service; Clyde Miller, Sr., 
of Electronics Clinic; Vincent Lutz of 
Lutz Radio eE TV Co.; and Kenneth 
Garthe of Television Service, Inc. The 
address of TESA -St. Louis is 1724 

South 39th Street, St. Louis, Mo. 

State Group Forms in Tennessee 
In Tennessee, the representatives of 

four local associations met recently to 
form the Television Electronic Associ- 
ation of Tennessee, Inc. Organizations 
involved in the move to make it the 
eighteenth state with an active state- 
wide association were: TESA of Mem- 
phis, MTTTA of Nashville. TESA of 
Dickinson County and the Radio & TV 

Association of Chattanooga. Officers 
named to head TESA of Tennessee 
during its first year include Nelson 
Burns of Memphis, president; Claude 
Hilton, vice -president; T. R. Nabors, 
secretary- treasurer; and Charles Grif- 
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fin, sergeant -at -arms. Address of the 
association is: Nelson Burns, president, 
966 East McLemore Ave., Memphis. 
Tenn. 

Members of the MTTTA recently 
met with a group of TV technicians 
from Cookeville and adjacent com- 
munities to discuss the formation of 
a TV service association in the Upper 
Cumberland area. The group selected 
a corps of temporary officers to handle 
the details of developing a formal asso- 
ciation. Dewey Wilm.3uth, of the Stock - 
ton cf Binson Hardware d Furniture 
Co.. Algood, was elected temporary 
president: Al Karch of Al's Radio -TV 
Sales d Service. Monterrey, Tenn., was 
named temporary vice- president; and 
Odell Chaffin, of Chr2in Radio d TV, 
Cookeville, secretary- treasurer. 

Industrial Electronics Course 
On September 8, 1959, the Electron- 

ics Dept. of the New York Trade 
School will offer an up -to -date course 
in industrial electronics, designed to 
meet the industry's needs by preparing 
young men to take -heir places in the 
many positions now open to electronic 
technicians. The course was developed 
by the school in cooperation with an 
advisory committee of the Electronic 
Industries Association. 

Running for two years, this proto- 
type effort may establish the pattern 
for similar courses in other technical 
institutes providing instruction in elec- 
tricity and electronics. The new course 
of instruction also involves the publi- 

cation of a special laboratory manual 
and instructor's guide. Applicants must 
be high -school graduates or have equi- 
valent education. Possible careers for 
graduates include employment as labo- 
ratory technicians, field engineers, 
sales engineers, service engineers, and 
technicians in the manufacture and 
installation of industrial electronic 
equipment. Address of the school is 304 
East 67th Street, New York, N. Y. 

Indiana Elections 
Dean R. Mock, head of Mork TV 

Sales d Service, 1823 North Michigan 
Street, Elkhart, Ind., was elected presi- 
dent of the Television Bureau of Elk- 
hart at its recent annual convention. 
Wilbur Wenger was selected for the 
post of vice- president; Wayne Clem 
was named secretary; and Harry Car - 
mien was elected treasurer. Members 
named to serve on the association's 
hoard of directors, in addition to the 
officers, include Floyd Menges, Willis 
Roberts, and Lamar Zimmerman. 

The Television Bureau of Elkhart is 
affiliated with the Indiana Electronic 
Service Association. 

NATESA Award to CBS 
Another award for "outstanding 

service in creating better customer 
relations" has been made by NATESA 
to CBS Electronics. A. L. Chapman, 
president of the latter company, re- 
ceived the plaque from NATESA presi- 
dent, Vincent Lutz, in a presentation 
ceremony. 
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FOURTH 
EOITION 

The book that keeps growing in 
usefulness and popularity 

It's here! The brand -new 4th Edition of 
General Electric's famous Transistor 
Manual... 227 pages jam -packed with 
vital information you need to keep 
abreast of this fast- moving and fabulous 
field. 

You'll find 74% more information ... 
new material on small and large signal 
characteristics, transistor radio servicing 
techniques and basic computer circuits 
... all the latest G -E transistor specs 
and a complete, up -to -date list of reg- 
istered JEDEC types. 

This is the one book in the transistor 
field you can't affard to do without! Get 
your copy from your General Electric 
Tube Distributor, or by mailing the 
coupon at right. 

GENERAL 

September, 199 

c+ * ti 1p ® 
4,®®`s."..' 
tt fle434:4 

TRANSISTOR 

MANUAL 

CIRCUITS 

APPLICATIONS 

SPECIFICATIO 

E L E C T R I C ' C dd ress 

Zone State 

L _ 

Partial List 
of Contents: 

Basic Semiconductor Theory 
Transistor Construction 

Techniques 
Small Signal Characteristics 
Large Signal Characteristics 
Biasing 
Audio Amplifiers 
"Hi -Fi" Circuits 
Rodio Receiver Circuits 
Transistor Rodio Servicing 

Techniques 
Switching Characteristics 
Basic Computer Circuits 
Logic 
Unijunction Transistor Circuits 
Silicon Controlled Rectifier 
Tetrode Transistors 
Power Supplies 
Transistor Specificotions 
Rectifier Specifications 

General Electric Company 
Semiconductor Products Dept., Section S5899, 
Electronics Park, Syracuse, N. Y. 

1 
I 

Rush me the new enlarged 4th Edition of the General 
Electric Transistor Manual. I enclose $1.00. (No stamps, 

I 
Nam. 
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NEW CITIZENS' TRANSCEIVER! 
Your own personal 2 -way radio 

for business or pleasure! 

1P VDC/115VAC $13975 
115VAC-Price to be Anncd. 

Anyone can operate -license Issued by FCC on request! 

Maximum legal power Push -to -talk microphone Meets all FCC 

requirements Complete Class "0" (27 Megacycles) Citizens' Band 
coverage - your choice of 5 channels at the flip of a switch! 

"More than just 2 -way radio" - the Viking "Messenger" is the very 
finest personal communications equipment available in the field! De- 

signed for reliability and easy installation in your home, business loca- 
tion, car, truck, or boat. Excellent receiver sensitivity and selectivity. 
Built -in Squelch, Automatic Volume Control, and Automatic Noise 
Limiter. Compact, modern styling - only 55/e" high, 7" wide, and 111/x" 

deep. Complete with tubes, microphone, and crystals for one channel. 
3 models available: 115 Volts AC; 6 Volts DC and 115 Volts AC; or 12 

Volts DC and 115 Volts AC. 

Manufacturers of the world's most widely used 
personal communications transmitters 

FREE 
BROCHURE 

SEND COUPON 
TODAY ! 

V10E. F. JOHNSON CO. 
1 Second Ave. S. W. W , Mi to 

Please rush me your full color brochure describ- 
ing the Viking "Messenger" Citizens' Transceiver. 

NAME 

ADDRESS. 

CITY STATF 

now we're 
getting 

some place! 

We're making solid gains in 
the fight against cancer, in the 
research laboratory, in the hos- 
pital and in the home. Ten years 
ago medical knowledge was 
able to save only 1 in 4 lives - 
today it's saving 1 in 3. 

New surgical techniques, diag- 
nostic methods, and an in- 
formed public are important 
reasons for these gains. 

More and more people have 
learned that many cancers are 
curable if detected in time. 
And, sensibly, more and more 
people have formed the life- 
saving habit of an annual 
health checkup. They know 
it's living insurance against 
cancer! 
AMERICAN CANCER SOCIETY e 
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FCC on the Citizens Band Service 
(Continued from page 41) 

On the other hand, the lower permissible power and the 
comparatively shorter range of this service may be a dis- 
advantage. 

QUESTION 4/ How long does if take fo get the necessary forms from 
the FCC for a Citizens Band license, and how long after that does it take 
fo get the actual license? 

ANSWER/ The FCC Form 505, used in applying for a 
license in the Citizens Radio Service, was revised in Sep- 
tember 1958. There was a subsequent delay in procuring 
enough copies to fill the widespread demand; however, 
this has recently been partly corrected. Assuming an avail- 
able supply of forms, copies should be received within sev- 
eral days after the receipt by the FCC of a request, or 
they may be obtained in person from the Commission at its 
Washington, D. C. offices and /or the field offices. 

In view of the present backlog and the fact that appli- 
cations are processed in the order of their receipt by the 
Commission, the present processing time for Citizens appli- 
cations is approximately 60 to 65 days. Licenses will be 
received by the applicants shortly thereafter. 

QUESTION 5/ Since the service is supposed fo be "mobile," what 

about a.c: operated equipment at a fixed location? 

ANSWER/ Class D stations are classed as "mobile" al- 
though they are permitted to operate into antennas at fixed 
locations, since they may be removed from that location 
and operated at any other location, including while in mo- 
tion, without additional authority from the Commission. 
The only conditions which limit such operation at fixed 
locations are those which restrict the height of antennas. 

QUESTION 6/ How many licenses hare been issued so for for the 

Class D Citizens Band? 

ANSWER/ The Commission records are not kept in such a 
manner as to disclose the number of licenses issued to Class 
D stations or how many have been issued to individuals, 
corporations, etc. However, the Commission has received 
approximately 5000 applications for Class D station licenses 
in the month of May alone. 

QUESTION 7/ Once you get a license, can you change your frequency 

and change the number of units in use? Can o single transceiver be 

licensed, or must two be licensed at a time for point -fo -point coverage. 

ANSWER/ A licensee of a Class D station may operate on 

any one of the 23 specific frequencies available to Class D 

stations and may change frequencies without applying for 
a modification of license. He may use any number of units 
so long as he does not exceed the number authorized on 

the license. If a licensee desires to increase the number of 

authorized units, he must file an application for modifica- 
tion on FCC Form 505. In this connection, see Section 19.24 

of Part 19. 
Usually a Class D station license will be issued only for 

a self- contained system of private radio communication. 
However, the Commission will authorize a single unit 
where it appears that pre -arrangements have been made 

to communicate with another licensee. 
It was not intended that Class D stations be operated 

in a manner similar to amateur stations and the random 
calling of distant or unknown stations, such as calling 

"CQ," is not authorized. 
With respect to the question of whether a single trans- 

ceiver or two must be licensed at a time for point -to -point 

coverage, the licensee in the Citizens Radio Service may 

communicate with another transceiver operated under his 

own license, or a unit of another licensee by pre- arrange- 
ment. Also, a Citizens Radio station may transmit addressed 

messages to a receiver for one -way communication. -30- 
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Facts about Rebuilt CRT's 
(Continued fioia page 65) 

when an old tube is nearing the end of 
its useful life. After aging, nothing re- 
mains but final tests. These include a 
final check of the screen for defects, 
especially those that show up only at 
this point, when the tube can be op- 
erated to produce a raster; and elec- 
trical tests for emission, interelectrode 
shorts, gas content, and others. 

Of the new materials used in re- 
building a CRT, the gun is probably 
the most important. How good are 
these? Except for some scattered 
manufacturers of guns whose output 
represents an insignificant portion of 
the total used and whose quality is 
difficult to assess, there is little more 
than a handful of gun manufacturers 
supplying rebuilders, and some of these 
are themselves name -brand "majors." 
Although there may be differences in 
the characteristics of guns supplied by 
these various makers, all are consid- 
ered to be of high quality. 

One interesting characteristic in 
which guns may differ is that some 
manufacturers use a larger G. (control 
grid) aperture than others. This per- 
mits greater beam current to pass and 
promotes longer useful life for the 
tube. However, the minimum size of 
the undeflected spot on the screen is 
somewhat larger as a result, and the 
best focus that can be obtained in a 
raster on the CRT is reduced some- 
what in sharpness. There is some ques- 
tion as to how noticeable this reduction 
is to the TV viewer, and whether he 
is or is not willing to exchange it for the 
advantages obtained. In all -new tubes. 
the wide- aperture guns are not used. 

Anyone familiar with processing in a 
new -CRT plant will recognize that it 
is similar to the rebuilding procedure 
described here. The big difference, as 
already noted, is in the more stringent 
specifications and post- production, 
quality -control checks. Here are some 
of the things a major manufacturer 
will do: 

Samples from every run of tubes 
are placed on a "life" rack, which tests 
the samples under actual operating 
voltages and conditions (sometimes 
even under above- normal voltages) for 
about 2000 to 2500 hours. This is the 
equivalent of at least a year of regular 
use. 

The undeflected spot of any tube is 
checked to make certain that it does 
not exceed a certain diameter. This 
spot must also be very close to the 
physical center of the screen, usually 
not more than ±!ñ inch off- center in 
any plane. 

A check of "rise time" is also used. 
In picture -tube manufacture, this term 
refers to the length of time it takes to 
produce a full raster after the applica- 
tion of typical operating voltages to 
all electrodes of a cold CRT. A tube 
may he rejected if rise time exceeds 
15 seconds. There are other tests in 
which light output from the screen, 
Septemi err 1959 

WALTER ASHE SAYS- 

WE NEED YOUR USED* 

EQUIPMENT RIGHT NOW! 
Today's king size Walter Ashe "Surprise" Allowances 
prove you get the deal of a lifetime ... if you trade now! 

%lade since 1945 
Tell us what you want...and what you 
have to trade! The coupon brings our 
top "Surprise" Allowance on the new- 
est models of famous brand equipment! 
Your used equipment is just like money in 
the bank ... only now it's worth a lot more 
in trade with Walter Ashe. Choose any item 
you want from the brand new 1959 Ashe 
catalog ... your choice of Amateur Equip- 
ment or High Fidelity. But whether you 
have a trade or not .. you can always count 
on worthwhile savings when you "order 
from Ashe." Make us your "One Stop Super- 
market" for everything in Radio, Television 
and Electronics. Our stocks of replacement 
or original parts, receivers, transmitters, 
amplifiers and associate equipment were 
never more complete. Of course, our experi- 
enced staff is always ready to help you and 
speed along your orders. 

ASK 

AMATEUR GEAR 

The newest from 
Collins, Hammar- 
lund, National and 
all the other top 
names. Best terms, 
always! 

HI -FI COMPONENTS 
l' rade .,our name - 
brand, factory -made 
amplifie:-or tuner for 
new monaural or 
stereo equipment. 
Ask for our big "Sur- 
prise" Allowance. 

FREE! Send for new 1959 Catalog 
Ness i it -page catalog ready now .. mail the coupon for 1 uur FREE 
copy! You'll find everything you need at lowest money saving prices. 
Here are the very latest in receivers, transmitters, tubes, books, test 
instruments, amplifiers and components ... in stock for prompt ship- 
ment. Send today for your complete Radio- TV -Hi -Fi Buyers Guide 
Catalog!! Catalogs sent only to residents of United States and territories. 

ABOUT TIME PAY PLAN 
rWALTER ASHE RADIO CO. 

YOUR ONE -STOP SUPERMARKET 
Dept. R -9 -59 St. Louis 1, Mo. la Our 37th Year 

Rush New Catalog 
Send latest lists of guaranteed Used Equipment 

D Rush "Surprise Trade-in' offer on my 

"SURPRISE TRADE -IN" COUPON 

TRADE BIGGER -TRADE NOW 

RADIO CO. 
ONE STOP SUPERMARKET 

1125 Pine Street -St. Louis 1, Mo. 

For 
aha- make and model of equ,pmerd de red, 

Name 
Address 

-I 

111 - City Zone Sate 

Automation own terms 
can almost name your 

Good future in Electronics 
for men without a degree... 

Electronic control of industrial 
processes is one of the fastest 
growing, most important fields in 
electronics today. Your own future 
may well lie in work with servo- 
mechanisms, computers, data 
processing equipment, closed cir- 
cuit television or communication 
systems. There are not enough 
good engineering technicians. 
With good training in fundamen- 

Write for our free Career Information 
Material today or send the coupon on 

page 27. 

CLEVELAND INSTITUTE OF 
ELECTRONICS DEPT. RN331 

4900 EUCLID AVE., CLEVELAND 3, OHIO 
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IMPORTANT NEW 

SAMS BOOKS 

"101 Ways to Use Your 

Signal Generator" 
by Bob Middleton 

The mont practical and 
complete guide to the full- 
est use of your signal gener- 
ator. Covers all common 
and many uncommon ap- 
plications. Each use is 
clearly described, with full 
data on connections re- 
quired, additional equip- 
ment needed, proper test 
procedure and evaluation 

of results. Specific sections cover uses of the 
signal generator for antenna tests, AM -FM 
receiver tests, 'l'y set testa, component tests. 
etc. Over 100 illustrations. Invaluable for tech 
nicians. engineers, students and experi -s200 
minters. 128 pages. S I.i x 8W. Only L 

"How to Save Time Analyzing 
and Tracing TV Circuits" 

by Milton S. Kiver 
All -new second edition of 
Kiver's popular book de- 
scribing his famous proved 
methods for fast, accurate 
diagnosis and solution of 
TV service problems. 
Chapters cover: Differ- 
ences between Schematics 
and Sets; Following the 
DC Power Lines of a Set; 
Where the Boost Voltage 
Fits In; The AGC System; 
In and Around the Deflec- 
tion Systems; First Things 

First; What to Do When You Meet an Un- 
familiar Circuit; How to Find Your Way Around 
Printed Circuits. This practical book belongs in 
the reference library of every technician $350 
and student. 160 pages; 8! Z x It". Only.. 

"Electronics Reference Data" 
New Volume 2. Valuable 
reference compilation cov- 
ering dozens of important 
subjects. Includes sections 
on: antennas and trans- 
mission lines; UHF tele- 
vision; circuit design (mag- 
netic, dielectric and tube- 
less amplifiers); audio 
measurements; radar; 
meters and measurements; 
specialized application and 
development (microwave 
tubes, RF transistors, 
traveling wave amplifier, 

etc). A profitable reference book for technicians, 
engineers, Hams and students. 128 pages; 511150 
8Sí x 11". Only 

HOWARD W. SAMS & CO., INC. 

Order from your Sams Distributor today 
or mail to Howard W. Sams & Co., Inc., Dept 119 
2201 E. 4611, SI., Indianapolis 6, Ind. 
Send me the following books: 

"101 Ways to Use Your Signal Generator" (TEM -4) 
"How to Save Time Analysing TV Circuits" (lA2) 
"Electronics Reference Doto -Vol. 2" (ERA -2) 

S enclosed. O Send Free Book List 

Nome 

Addrot 

I 

Cify lone Stole 
L ow =Sleeted. U.S.A. priced tliphfly higher) sa E= n1 
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tube cut -off characteristics, and beam - 
current density are measured. Uni- 
formity of phosphor distribution is also 
checked. 

As for rebuilders, one should not 
jump to the conclusion that they dis- 
pense with such testing altogether. 
Nevertheless, it is a fact that the re- 
jection rate in a new -tube plant is 
higher than that in most rebuilding 
establishments. This is partly due to 
marketing economics. 

There is also some question as to 
how important some characteristics 
are in the long run. Many people be- 
lieve, for instance. that a somewhat 
long rise time will not be noticed by 
the average viewer or, at least, will 
not be annoying to him. If the unde- 
flected spot is somewhat off- center in 
a test, it may be simple to compensate 
for this deviation by adjustment of re- 
lated deflection components and re- 
ceiver controls. 

Where a rebuilder is conscientious. 
he will adhere to an extensive in -plant 
testing program, but his specifications 
are not likely to be as tight as those 
of one of the majors. The difference 
may be roughly summed up as follows: 
the new -tube plant will tend to use 
maximum -condition tests, whereas the 
rebuilding plant tends to use normal - 
use tests. 

In the long run, it is impossible to 
relieve the set owner or the service 
technician of their responsibility in de- 
ciding whether a replacement CRT 
should be new or reprocessed, and we 
shall not attempt to do so. Some set 
owners are of the type who demand 
"nothing but the best" and are com- 
mitted to brand names, with the price 
consideration secondary. 

For the picture -tube purchaser who 
is interested in the substantial cost 
saving he can effect by buying a re- 
built tube, the choice has already been 
made. The only problem is that of 
making certain his tube comes from 
a reliable source. Generally the service 
technician is in a position to make this 
decision. If rebuilt tubes come from a 
distributor, the reputation of the latter 
must be relied upon to some extent. 
He may not want to jeopardize his 
reputation by handling an inferior 
product. However, there is another 
possibility: most rebuilding plants 
market in a limited, local area. This 
helps in keeping the cost to the con- 
sumer down, as nation -wide distribu- 
tion adds to the price. In fact, many 
rebuilders sell ''over the counter," or 
direct to service dealers. 

This means that the rebuilt tubes 
available in a given area usually come 
from a manufacturer within a reason- 
able distance. If he is reputable, he 
will not only have no objection to an 
inspection of his facilities by the serv- 
ice dealer, but he may actually wel- 
come it. Much can be learned about 
the quality of the product in this way. 

Generally, the rebuilder should be 
suspect if he runs one of the smaller, 
so- called ''garage- type" operations. 
While many of these are reputable, 
and while some reprocessers who 
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17AVP4 12.50 21ALP4 15.75 27RP4 39.95 
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electron gun are brand new. 

ALL PRICES FOE CHICAGO. ILLINOIS. Deposit 
ablcaredwhen old tube is not returned. fund 
e . time of return. 25% deposit required on 

shipments. OOIC'nines must be returned pre. 
pn1.1 Tut,.. si.lppM Rail Express. 
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FREE 

RCA "Cheater" 
Cord Given with 
Any Tube Order 

of $7.00 or 
More!! 

lj 

started out in this way now operate 
larger, reliable plants, the smaller in- 
stallation is less likely to have the best 
facilities for testing. 

It should also be noted whether an 
effort is made to save the old phosphor 
screens in rebuilding and, if so, what 
percentage the plant attempts to sal- 
vage and what kind. In this connec- 
tion, there is far less truth than is 
widely believed to the notion that an 
old screen may be too "worn out" to 
use again. However, newer phosphors 
and other technological improvements 
in making the screens produce greater 
efficiency and light output than was 
formerly possible. If the original tube 
is not too old and it has an aluminized 
screen, there may be more justifica- 
tion in attempting to salvage it. How- 
ever, the rebuilder gives a clue to his 
attitude on the quality of the product 
by what he decides in this area. One 
who tries to save every screen he can 
get away with is suspect. 

The manner in which electron gun 
mounts are stored prior to use is an- 
other good indication. The cool, dry 
storage condition necessary to prevent 
deterioration of this important part of 
the product is most likely to be ignored 
by a manufacturer who is careless in 
other important respects. The length 
of the cycle in the exhaust oven is an- 
other clue to general quality. It should 
take at least a couple of hours from 
the time that exhaust begins to the 
time the tube is sealed off. 

Examination of the finished tube 
also helps. The point where the new 
neck has been spliced on should be 
checked for smoothness. If the splice 
is carelessly made, there may be diffi- 
culty in mounting the yoke and other 
external components properly. Some- 
times a double splice is seen on the 
neck. This indicates that the bulb has 
been "through the mill" twice, but does 
not necessarily mean that quality has 
suffered as a result. 

At best, a rebuilt tube from a repu- 
table source can match an all -new one 
in consumer satisfaction and life. -MI- 

MALLORY "MEXICO CITY" TRIP 
It. MALLORY'S "Go Places with 

I Mallory" contest for technicians will 
close at midnight September 1st with 
all entries to be postmarked before that 
deadline to qualify. 

Official entry blanks are enclosed in 
each "flight bag kit" which contains 
an assortment of popular numbers of 
eight different Mallory lines of replace - . nient parts. The flight bag and its con- 
tents are specially priced for the con- 
test period. Contestants are required to 
tell in 25 words or less which line of 
the company's ponents they like best 
and why. 

The winner will receive an all- expense 
week -end air trip for two to Mexico City, 
hotel ace onimodations at the Continental 
Hilton, sightseeing, and 550 in cash for 
pocket ey. 

Entries, on official registered entry 
blanks, should be mailed to Mallory 
Contest, P. O. Box 1558, Indianapolis 
6, Ind. Winners will be announced ap- 
proximately six weeks after close of 
the contest. 

September, 1959 

VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF 

Each and every tube is tested by our supplier under actual operating 

conditions In Radio, FM. HFi. Industrial Equipment and Television 

Chassis or Intricate Testing Equipment for Mutual Conductance and 

Life Test. 
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ELECTRON TUBES 
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FREE 

Bonus Antenna 
Given with 

Any TV Set 
Order!! 

Phone HUmboldt 4 -9848' 

if1D 
F R E E P O S T A G E 
in U.S.A. and Territories on orders over 
$5.00. 25$ handling charge on orders under 
$5.00. 25%, deposit required on C.O.D.'s. 
Please send approximate postage or freight 
on Canadian and foreign orders. Subject 
to prior sale. 

ELECTRIC COMPANY 
9 -15 Sixth St., Harrison, N. J. 

Microwave and 
Mobile Radio 
Good future in Electronics 

for men without a degree ... 
Microwave communications and 
mobile radio are two fields devel- 
oping at a rapid rate. Microwave's 
place in domestic as well as in in- 
ternational communications offers 
thousands of jobs for qualified 
non -degree men. Mobile radio, 
with its increasing use by police 
and fire departments, pipelines, 

railroads, telephone companies, 
truck lines, etc., offers even great- 
er opportunities. You need fun- 
damentals -and your FCC license. 

Write for our free Career information 
Material today or send the coupon on 
page 27. 

CLEVELAND INSTITUTE OF 
ELECTRONICS DEPT. RN -332 
4900 EUCLID AVE., CLEVELAND 3, OH'O 
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TRANSISTOR TROUBLES 
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fo Pay -TV 
Today 

By A. W. BERNSOHN 
Executive Vice -President 

National Appliance 8 Radio -TV Dealers Assn. 

Claims, counter - claims, and partisan statements have 

served to cloud the current status of subscription TV. 
ROBABLY the most frustrated of 
all services presently identified with 
television is "pay -TV." For years its 

proponents have been waging an uphill 
battle to have such a system tested 
as a prelude to commercial acceptance. 
It has received less- than -flattering at- 
tention from Federal agencies, has been 
cold -shouldered by some phone com- 
panies and other firms whose coopera- 
tion would be required for any wide - 
scale application of the scheme, and it 
is denounced and denigrated by those 
whose economic interests might be 
threatened should such a system be 
adopted. 

As of now. there are only three pro- 
ponents of any stature in the pay -TV 
picture. Biggest is Zenith Radio Cor- 
poration- advocate of the thorny - 
pathed broadcast method of doing the 
job. Others are Paruntount's "Tele- 
meter" and Skistì'on. These two are 
hoping to side -step the jurisdiction of 
Congress and the FCC by making the 
system a closed- circuit deal. 

Zenith does a pretty fair job of 
rebutting the objections to their ver- 
sion of pay -TV raised by the service 
fraternity. They have gone on record 
as divorcing themselves from any op- 
eration involving the leasing of sets 
with built -in decoders and are content 
to maintain the status quo as far as 
the service industry is concerned. 

As for possible jurisdictional dis- 
putes between service dealers and 
decoder attachers, the company ad- 
vises that in case of doubt the decoder 
box should be switched off, another 
channel tried, and if the picture is still 
had something other than the decoder 
is wrong with the TV set. If the pic- 
ture is good on the other channels, 
however. the trouble might be in the 
decoder equipment. This test can be 
quite definitive since the decoders can 
be installed or detached without pull- 
ing the chassis or tubes. 

Zenith has extended another olive 
branch in the hope of allaying the 
fears of the service group by pointing 
out that a technician can install an 
average of five decoders a day - -a nice 
source of service income for the in- 
dependent looking for added revenue 

since the company is frank to admit 
that they couldn't handle the entire 
job themselves. 

The other two pay -TV firms favor 
the direct -line approach in order to by- 
pass the FCC and Congressional super- 
vision. Another factor is that the 
broadcast system proposed by Zenith 
is considerably more difficult to design. 
The problem is not just one of devising 
a scrambling system--it must be done 
well enough to foil the would -be pro- 
gram bootlegger, cheap enough to 
make it economically feasible. and 
simple enough to be installed quickly 
and without disturbing the original 
circuitry. Running lines to homes all 
around New York, for instance, would 
mean that Consolidated Edison, which 
has dedicated its life to the task, would 
have someone else digging up the 
streets, too. Such a wired TV system 
as proposed by Telemeter and Skiatron 
would be easier to install in the smaller 
cities since parabolic reflectors and 
waveguides could be used to provide 
service to a central distribution point 
for amplification and piping to sub- 
scriber sets. 

Pay -TV has been stymied in Con- 
gress largely because Congressman 
Oren Harris doesn't feel that it ought 
to be muddying the already far -from- 
clear waters of channel allocations, etc. 
Lately, though, the Harris Committee 
and the FCC have worked out a com- 
promise which would permit the filing 
of applications for a test operation in 
one city with four stations. Zenith is 
studying the various possible test loca- 
tions as well as the other problems 
connected with conducting a test under 
conditions outlined by the Federal 
Communications Commission. 

The problems involved mean that 
such testing will not get underway in 
the very near future. There is a rather 
formidable gauntlet to be run, the fil- 
ing, the appeals, delays in the FCC 
(expected to run six months or longer), 
higher courts to be gone through, and 
equipment to be manufactured and 
installed. An educated guess puts the 
start of such tests on the far side of 
one to two years. 

When and if Zenith gets a green 
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light, such tests can run for three 
years and could involve tens of thou- 
sands of sets -depending on the test 
city selected. It will be the company's 
gamble, though, not the consumers'. 
By Commission regulation, Zenith will 
not be permitted to sell the equipment 
during the test period. 

Queried about the program material 
to be offered, the company envisions 
first -run pictures, plays from New 
York (probably telecast live rather 
than filmed), top sports events, con- 
certs, operas, etc. Since the delays in- 
volved have been so long drawn out, 
Zenith is designing equipment that will 
work equally well in both black -and- 
white and color. 

No outsider has been told what the 
company has already ploughed into 
this project but this writer's purely 
speculative guess is that the figure 
runs into several millions of dollars. 
To have access to enough sets to re- 
cover even a part of this investment 
means a good -sized city for the test 
and more participants than could be 
reached economically by direct wire. 

Probably the first extensive test of 
the Zenith pay -TV system was the one 
run in Chicago in 1951 when a three - 
month try was given the service under 
University of Chicago supervision by 
the National Opinion Research Center. 
They picked 300 families on a scientif- 
ic basis, hooked up their sets, ran what 
films they could inveigle out of a still - 
hostile movie industry and did what the 
company considered a good job. People 
paid $1.00 a film to see the pictures and 
averaged $1.73 a week for the service. 
The researchers found that three out 
of four of the viewers hadn't seen the 
old films in theaters, even the good 
ones! 

It took until 1957 for the FCC to 
come to any conclusions about what 
the tests showed and that meant plow- 
ing through a welter of thousands of 
comments that had been filed -the 
largest stack of paper garnered by the 
Commission on any subject in its his- 
tory. After all that time, the Commis- 
sion OKed a larger test but then Con- 
gress got into the act. 

Paramount's "Telemeter" did some 
experimenting around 1953 with 
closed- circuit pay -TV in Palm Springs, 
relaying a signal from Mount Wilson 
to the subscribers linked by a com- 
munity antenna system. They ran into 
some exhibitor opposition and Para- 
mount is, of course, relatively sensitive 
to criticism from such quarters. 

Skiatron hasn't conducted any real 
public test but has run some technical 
field tests. The date for public testing 
has been steadily advanced until, at 
this writing, the target date has been 
pushed back to April 1960. 

Video Independent Theaters, operat- 
ing in Oklahoma and the Southwest, 
got into the picture with community 
TV antennas and their own Oklahoma 
City TV station. Because the company 
owned all the theaters in Bartlesville, 
Okla. they tried it out there, making a 
deal with Southwestern Bell Telephone 
September, 1959 

the 
NEW 
PERMA -POWER 

Model D-200 

Automatic Voltage Regulator 
will make you money and save you grief 

It's easy to sell. There have been units similar to this on the market before - 
at prices upwards of $75.00. The new PERMMA -POWER Automatic Voltage 
Regulator has a list price of $9.95 -so any TV set owner can afford it ... and 
any customer plagued by picture flutter, shrinking, flop -over, loss of brightness, 
and other similar disturbances will want it. 

It's easy to use. This new unit insures top performance of TV sets by auto- 
matically returning full height and width to pictures when distorted by low line 
voltage. Whenever the line falls below 110 volts, it automatically boosts line 
voltage 10 volts -and it automatically feeds the line direct for normal voltages. 
You don't have to worry about the customer's forgetting to switch the voltage regu- 
lator when the line is normal; this new PERMA -POWER unit switches automatically! 

It's easy to install. You plug it in, and it's ready to work; goes on and off 
with TV set. Compact and lightweight, it has no tubes, ballasts, relays, or other 
moving parts to fail; and it's fully guaranteed for one year. Can be used on any 
TV set or appliance rated up to 300 watts. See it at your distributor today. 

eIisnavlIW1L. COMPANY 
damentals. Then you can almost 
name your own terms. 

3108 N. ELSTON AVENUE 

CHICAGO 18, ILLINOIS 

Guided Missiles 
Good future in Electronics 

for men without a degree... 
Outer space -one of mankind's 
greatest challenges. A field of 
work for men with imagination to 
spend their future in. Instrumen- 
tation, communications, naviga- 
tion and control are the big prob- 
lems on which you would work. 
More than half of every missile 
dollar is spent for electronics. You 
know that opportunity and sala- 
ries are good. You need the fun- 

Write for our free Career Information 
Material today or send the coupon on 

page 27 

CLEVELAND INSTITUTE OF 
ELECTRONICS DEPT. RN333 

4900 EUCLID AVE., CL=VELAND 3, OHIO 
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GONSET G -11 
CITIZENS 

COMMUNICATOR 
2 -WAY RADIO 

Now ... newly assigned by FCC ... 22 chan- 
nels within 11 meter range ... for Class D 
use ... personal or business! Easy to obtain 
license ... no exam. U.S. Citizens merely com- 
plete simple FCC form. 

HUNDREDS OF USES! 

G -11 units may operate together as 
a system. Examples: Industrials... 
buildings ... yards ... warehouses ... 
aviation ... branch businesses ...fixed 
station to car or truck. Also for farm 
... ranch ... mining ...construction ... 
sports ... fishing ... boating ... hunt- 
ing ... sporting events ... outdoors. 

DEPENDABLE ... RUGGED... COMPACT! 

Gonset G.11 is FCC type accepted. Requires 
no tuning, has fully crystal controlled trans- 
mitter and receiver. Stable ... dependable. 
Sensitive, selective superhet receiver also hos 
RF stage. Other features include automatic 
noise limiter... adjustable "squelch" for 
muted standby ...full press- totalk opera. 
tion ... panel speaker ... very low harmon. 
is output. Operates at 5 watts input. (FCC 
maximum). 

Three models: 6V DC, 12V DC and 115V AC. 

124.50 
PER UNIT WITH P -T -t MICROPHONE 
ANO RANSMITTER. RECEIVER CRTSTALS 

FOR ONE CHANNEL. 

Write today for free brochure and 
booklet, "11 meter 

Citizens Band Radio" 

r- 

=ITT ZONE - -, 

GONSET DIVISION DEPT. Ew. 
Young Spring 8, Wire Corp. 
801 South Main Street, Burbank, Calif. 
Gentlemen: Rush complete details on your 
Citizens' Band radio, and free booklet 

NAME 

s 

GONSE 
Division of 1005g Spring & Wirr Corporation 

801 SOUTH MAIN 
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Company. The TV firm constructed 
and ran lines for the phone company, 
then leased them for five years. 

This test came a- cropper. probably 
because they didn't let the public buy 
the service on a per- program basis. The 
monthly fee started out at $9.75 and 
was then whittled down to $4.75- -but 
still it didn't work out. Even though 
the test laid an egg, the company did 
line up from 800 to 900 subscribers. 
This service may be re- activated if the 
promoters can devise a workable, prof- 
itable metering device. 

K. A. Simons, chief encineer of 
Jerrold Electronics Corp.. in an address 
before the Society of Motion Picture 
and Television Engineers. outlined a 
"program -by- program billing system 
for pay -TV" which emphasized the 
advantages of distribution by cable. 
According to Mr. Simons. "It does not 
come into conflict with licensed TV 
broadcasting and it does provide an 
additional service with its own chan- 
nel space. It also provides the possi- 
bility of a return circuit between the 
consumer and the program originator 
A system is described for using this 
return circuit to provide billing infor- 
mation. The system records during 
each program the identity of each re- 
ceiver accepting it." 

The anti -pay -TV forces are spear- 
headed by the television networks with 
the movie exhibitors running a close 
second, and the individual broadcasters 
lining up in third spot. Pay -TV pro- 
ponents can't understand opposition 
from this last group, figuring that the 
broadcasters would get approximately 
the same or better revenue from their 
kind of programming. What they don't 
consider is the devaluation of left -over 
time or the loyalty to the networks, or 
the loss of not the abstract but the 
specific set -owning audience. 

The subscription TV advocates point 
to a study conducted by the now - 
defunct "Tide," advertising trade mag- 
azine, which showed that agency 
people, smart public relations experts 
that they are, insist that what kind of 
television the public will get depends 
on the expressed preferences of the peo- 
ple in front of the sets. It is suspected. 
however, that the fine Machiavellian 
hand of some of the agency boys is tip- 
ping the scales against pay -TV. 

It is this author's opinion that Zenith 
is the outfit to watch in the subscrip- 
tion TV struggle. They have the capital 
to swing such a deal and to wait out 
the interim setbacks. The company has 
been mulling over the problem of pay - 
TV and has been engaged in active 
work on the project since 1928. Today 
they have a crack staff, headed by Dr. 
Alexander Ellett, engaged on perfect- 
ing the medium and eliminating the 
bugs and loopholes. 

As of now, there's little definite to 
report on pay -TV other than the facts 
that it's been worked on for a long time 
and it's not dead yet so only time will 
tell just what subscription service, if 
any, will be available on our living 
room screens. - 

GLOBE ELECTRONICS 
A World of Values! 

2 BLOCKBUSTER BARGAINS IN 
CAVITY FREQUENCY METERS! 

UHF Wavemeter Special 
TS -137 U (Lavoie 1055M). 375- 725 Mc. Each Mc. is calibrated with a dialand counte device giving up to 5.000 calibrations. igh Q-cavity resol 

o 
and 3- 

tube det. amp. feed a3- square 0 -200 meter. Indicates 
one 

AM or CW. Reg.des 45 V. 
minute clock timer thatHas switcches to OFF i e you forget. E. cell nt condition 

case 
with reprint f Samanual. Shpg. t. 15 lbs. FOR. nta Monica. 

al. $14.95 
VHF WAVEMETER 

BARGAIN! 
SC'y O6. 150-234 MC. 

a -áßp r.'earr 
155. Tr; V. d u45 V9 
batteries. and 0 - -500 m 

20.meterAccuracy ney n 
5 Mc. National Vel- 

vet vernier dial. Excel- 
lent condition with r 

wint of manual. Sapq. 
t. 2R lbs.VS Santa 

Monica. 
Calif. 9.95 lf. 
25e dep. Sal. COD. Items FOS Santa Monica. Calif. and ublect to prior sale. Calif. residents add 4og tan. 
Write For New Free Flyer, Visit Our New Sales Center 

GLOBE ELECTRONICS 
3103 PICO B.VD. SANTA MONICA, CALIF. 

Phone: EXbrook 3.7206 

DUMONT TUBES 
Complete Line of Receiving Types 
for Television Radio Phono & Pix 

Prompt Delivery Colorful Carton 
Liberal Discount Schedule 

SONORET TELE -RADIO CO. 
36 Woodbury St. WilkesBarre, Pa. 

Be obeli" finin. Learn how to send ana 
coreceive sages In International Morse m de. Communicate with operator. und 
the osh C m°r tomequietly y nmu :ne Sr . bO 
operators. 
meclsl License. for 

Amateur or 
FREE BOOK 
Dept. 2.N. 

lox 5225. Denver 20. Colo.. U.S.A. 

TAPE RECORDERS 
Hl -FI COMPONENTS 
SLEEP LEARN KITS 

MERITAVI UNUSUAL 
VALUES 

recording t tapeRlna'boxei 
1959 Catalog or eans. 

DRESSNER69-02 RA, 11151. Flushing 65. N.Y 

Pr MAIL ORDER HI -FI 
You n now purchase all your Hi -Fi f one 
reliable source and be marred of perfect dednery. 
Canton makes delivery from NY stock on ost 
I Ii -Fi. Recorders and Tape within 24 hours. SEND 
US A LIST OF YOUR HI -Fl REQUIREMENTS 
FOR OUR WHOLESALE QUOTATION and our 
FREE wholesale ridera cue. 

CARSTON STUDIOS 
125-TO East 88 St. New York 28. N.Y. 

ENGINEERING 
mined l I in, opla.r 

tunnies 
ElectronIc Age! 

B.S. DEGREE 
IN 27 MONTHS 

students study ngineering under area Iriqram 
leading to B.S. degree In 27 standard a- 

m leading to B.E. degree In 3Ñ m . B.S degree 
, In Math., Chem., Physics. Year -round eln.-e +. ' Coon. 

prehenslve training In electronles, televl. loll. advnneen 
radio theory ana design. math.. nuclear phv.Ics and else. 

engineering. oAleSent. al x a 
onr board 

approved Enter Der MarchJunr Catalog 

INDIANA TECHNICAL COLLEGE 
999 E. Washington Blvd.. Fort Wayne 2, Indiana 
1.1a.-e ' 

mi m free Information on li S. E t,i, I Ill \n 
iii i.11t'F IN 27 MONTHS e Checked. 
C Electronics Chemical - cal 

. c,. leal Eiectr, cal 
a E. DEGREE IN 30 MO. in; 

Aeronautical Mechanical 
Civil Electrical (Power or Electronic., 
Chemical D Metallueg, l 

c.5. DEGREE IN 35 MO. IN MRM. Chem. S Physics 

neme 

ELECTRONICS WORLD 
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"101 WAYS TO USE YOUR VOM 
AND VTVM" by Robert G. Middleton. 
Published by Howard W. Sams d Co.. 
Inc.. Indianapolis. 111 pages. Price 
$2.00. Soft cover. 

Since any professional service shop 
has v.o.m.'s and /or v.t.v.m.'s on its test 
equipment shelf and many hams. 
hobbyists, and experimenters count 
these handy instruments as valuable 
adjuncts to any electronic project, this 
book should find wide acceptance with 
both segments of the electronics "in- 
dustry." 

Most readers of this text will un- 
doubtedly he surprised at the many 
uses to which such gear can he put. 
Aside from the standard circuit trac- 
ing and voltage and current checks, 
there are. as the title denotes, 101 ways 
in which v.o.m.'s and v.t.v.m.'s can 
work for you. The text is divided into 
seven sections covering equipment 
checks, d.c. voltage tests. ohmmeter 
tests, signal- tracing tests. a.c. voltage 
tests, d.c. current tests, and alignment 
applications. 

It is a fairly safe bet that even the 
most experienced "old timer" will find 
several new applications for these test 
instruments among the comprehensive 
listing provided by the author. 

"FUNDAMENTALS OF RADIO TE- 
LEMETRY" by Marvin Tepper. Pub - 
Iisht'd by John F. Rider Publisher, Inc., 
New York. 111 pages. Price $2.95. 
Soft cover. 

While most texts on telemetry have 
been written on an engineering level 
this technique is beginning to play an 
increasingly important role in the lives 
of technicians and laymen, hence, a 
basic book on the subject was war- 
ranted. The author has assumed no 
prior knowledge of telemetry on the 
part of his readers and the only pre - 
requisite is a basic background in elec- 
tronics. 

The text material is divided into 
eight chapters, a bibliography, and two 
appendices. Topics covered include an 
introduction to telemetry, telemetry in- 
side the missile, multiplexing, telem- 
etry receiving stations, the recovery 
and recording of data, digital tech- 
niques in telemetry, telemetry data re- 
duction, and satellite telemetry. The 
appendices cover telemetry standards 
for guided missiles and magnetic re- 
corder /reproducer standards. An ex- 
tensive bibliography permits the read- 
er to make further excursions into the 
subject if desired. 

The lavish use of line drawings, cut - 
away diagrams, charts, tables, and pho- 
tographs helps to clarify the textual 
September, 1959 

BRAND NEW TUBES 
NOT Used . . . NOT Pulled Out Of Old Sets 

/1LL R:1D -TEL'S FIRST QU:ILIT1' TUBES 
GUARANTEED ONE FULL YEAR 

Rad -Tel- Suppliers In Mail 

RAD -TEL TUBES 
Individually Boxed! 

NOT USED, NOT PULLED 
OUT OF OLD SETS 

Every Rad -Tel Tube Is 

BRAND NEW 
Guaranteed 1 Full Year! 

Convert Your Present 

Order For Over 10 Years! 
Type Price 

1AX2 .62 
1B3GT .79 
155 .51 
1U4 .57 
1U5 .SO 
1X211 .82 
2AF4 .96 
28N4 .60 
3AL5 .42 
3AU6 .51 
3AV6 .41 
3876 .55 
3BY6 .55 
3C116 .54 
3CF6 .60 
3DT6 .50 
3V4 .58 
48N6 .75 
4807 .96 
4DT6 .55 
48Z7 .96 
4CB6 .59 
5AM8 .79 
5AN8 86 
5A05 .52 
SAT8 .80 
5BK7A .82 
5807 .97 
5CG8 .76 
5CL8 .76 
516 .68 

Type Price 

5T8 .81 
5U4GB 60 
SU8 .81 
5V6 .56 
5X8 .78 
SY3GT .46 
6A84 .46 
6AC7M 96 
6AF4 .97 
6AG5 .65 
6AH6 .99 
6AK5 .95 
6AL5 .47 
6AM8 78 
6AN8 .85 
6A05 .50 
6AT6 .43 
6A78 .79 
6AU4GT .82 
6AU6 .50 
6AU8 .87 
6AV6 .40 
68A6 .49 
6BC5 .54 
68D6 .51 
68E6 .55 
68E6 .44 
6BG6G 1.66 
6BHB .87 
6BK7 .85 
68N4 .57 

Type Price 

6BN6 .74 

CU6 1.25 
6805 65 
6806 1.05 
6807 95 
6BR8 78 
6BY6 54 
6BZ6 54 
68Z7 97 
6C4 .43 
6036 .54 
6CD6 1.42 
6CF6 64 
6CG7 .60 
6CG8 77 
6CM7 66 
6CN7 65 
6CS6 57 
6CU6 1 08 
6CM7 71 
6DE6 58 
6DG6GT.59 
6006 1.10 
6DT6 .53 
6JSGT .51 
6J6 .67 
6K6GT .58 
6L6 .84 
654 .48 

Type Price 

6SK7GT .74 
6SN7GT .65 

6T8 80 
6U8 .78 
6V6GT .54 
6W4GT .57 
6W6GT .69 
6X4 .39 
6X8 .77 
6Y6G .65 
8AU8 .83 
8AW8 .93 
1 1CY7 .75 
I2A4 .60 
12AD6 .57 
12AF6 .49 
I2A05 .52 
12AT6 43 
12AT7 .76 
12AU6 .50 
12AU7 .60 
12AV6 .41 
12AV7 .75 
12AX7 .63 
12AZ7 .86 
1284 .63 
12BD6 .50 
128E6 .53 
12BH7 .73 
12B06 1.06 

Type Price 

12BY7 .74 
12C5 .56 
12CU5 .58 
12CU6 1.06 
12006 1.04 
12F8 .66 
12K5 .65 
1216 .58 
125A7M 86 
12SK7 .74 
12SN7 .64 
12V6GT .53 
12W6 .69 
17AX4 .67 
171106 1.09 
19AU4 83 
198G6 1.39 
1978 .80 
25806 1.11 
25C5 .53 
25CD6 1.44 
25CU6 1.11 
2516 .57 
35C5 .51 
35ZSGT .60 
5085 .60 
SOCS .53 
SOL6GT .61 

Ask For Tube Types Not Listed 
USE THIS AD AS YOUR ORDER BLANK 
SEND FOR NEW FREE BROCHURE OF TUBES AN') PARTS 

System to Stereo! 
RCA RS -151B 

HI -FI 
AMPLIFIER 

3, Sta p ` of And 
p P mi ill l Output'' 4 

tape,- 

tuner, 
or 

phomt 
channel of stereo sys- 
tem Front Panel 
Control Separate 
Sass. Treble and Loud. 

Ls Control Neua 
ive Feedback 

10 Watt= with leas 
than If o distor- t . 

15W mas ere. 
5 ío'2ó.00 

response 

2.6E02; 2.6V6, 1.5Y3 

BELOW DIST. COST COMPLETE, 

$2295 
2095 

ea 

ELECTROSTATIC 3 ELEMENT 
TWEETER" 

Fist time 52495 at ehi. low 
ea. 

Rated best for perform - 
2 or 3 ms a Use 1 e l units costing 
With any speaker sys- 
tem to brig out bril- ots n. 

highs. 
nnec easil 

With attractive plastic grilles. Size II, n n 6 n 
as,. . ppgq 

fORI ESt RECOMMENDED AND AVAILABLE 
' luit,. from dut an 

Suitt -ir Crossove130 r 
Network Wide Dispersion 

Power Sup - 

speaker Systemen 
Any 

- MAHOGANY 
WALNUT 

.: BLONDE 

RADTEL TUBE C0.';45 

55 Chambers Street 
Newark 5, N. J. 

Mitchell 2 -3147 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO. 
TERMS: 25% dept. must accompany oll orders- bal. C.O.D. All shipments F.O.B. Newark warehouse. 
NO HANDLING CHARGE WITH THIS AD Subject to prior sole. No C.O.D.', outside continental U.S.A. 

Radio & TV 

Broadcasting 
Good future in Electronics 

for men without a degree ... 
More than ever before broadcast - 
ing is alive and growing. A few 
of the new industry problems re- 
quiring FCC licensed men are the 
greater use of directional anten- 
nas, growth of color television, 
and the developments of single 
sideband techniques. Such devel- 

opnlents plus continued short sup- 
ply of qualified men spell oppor- 
tunity in capital letters. You need 
the fundamentals -and your FCC 
license. 

Write for our tree Caeer Information 
Material today or sent the coupon on 
page 27. 

CLEVELAND INSTITUTE OF 
ELECTRONICS DEPT. RN334 
4900 EUCLID AVE., CLEVELAND 3, OHIO 
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SPECIAL SALE 
WILLARD STORAGE CELL 

2 Volt 28 AMC, Hours. Clear plastie $11.50 case. Shipped Dry ea. LL i 
BRAND NEW MOBILE DYNAMOTORS 

MADE BY EICOR -SMALL 512E 
Input 12 Volts. Output 400V. IBOMa $4.55 Cont. Duty. 250 Mil. Int. Duty 
Input 12V. Output 40V. 200Ma Cont. $6.95 Duty. 300 Mil. Int. Duty .l 

POWER TRANSFORMER 
11 1319. 60 

Amps: 312 Volts (d 32Á os: 52 Volt CT 3 
SC ® 2 e 

(also for 
Trans /. 

ea. 
E16,50 

PC 342 (cs. I2r 0.32 .. .50 iL 
Ma. 5V. 61 2 Amos36.3V. 36á03 Amps 

$.1..0 41 150 

Write JOT quantity prices 
VLL ii YY 

FILAMENT TRANSFORMERS 
P rim. 1159. 60 ay. Sec. 6.3V. Q 2' S3.50 

m ry 110V. 60 ay. Sec. 5V. Primary 
10 Amps. In.. 10.000 V. Small sis 

53.95 2 for 57.50..... ... Earh 
Primary 110 volt. 60 cycle. Secondary 

Suít bile forApair of 8660tu e 
"'"'"'on. 53,951 

P. 115 V 60 Sec. 6.3 1 amp C 1 .1 9 

$1.19 
$1.19 

5 for 55.00 

12 Volt 1 amp 

24 Volt 1 amp 

CHOKE -FULLY CASED 
5 NRY m 200 M 1.95 
5 HENRY a 250 M 2.25 

12 HENRY 500 Mil 8 95 
4 HENRY 900 Mil 12.95 
6 HENRY 600 Mil 8.95 

BRAND NEW OIL CONDENSERS 
2 MFD 600 UD(' .50 
3 MED 11111 VIIC .60 
4 MED 6011 VDC .75 
5 

MED ss00 VD C .85 
8 MED 600 VDC .95 

10 MFD 600 VDC 1.19 
12 MED 600 VDC 1.50 38 (24 MED) 

6110 VDC..... 2.50 
1 MFD 1000 l'OC .60 
2 MED 1(1011 VDC .85 
4 MFD 1000 VDC 1.35 
8 MED 1000 VnC 1.95 

10 MED 101111 VDC 2.50 
12 FD I 0 VDC 2.95 
IS MFO 10i11 VD(' 3.50 

1 MFD 12110 VDC .45 
1 MFD 1111111 VhC .75 
2 MED 151u1 VDC 1.10 
4 MFD i 500 VDC 1.95 
B MED VDI' 2.95 
1 MFD 210111 VDC .85 

MED 2111111 l'D(' 1.50 
MED 20110 UDC 3.50 
MED 21100 VDC .95 
MED 2000 VDC 5.95 
MED 2500 UDC 2.50 
MED 30011 YDC 1.85 
MED 5000 VDC 3.50 
MED 3000 VDC 6.95 
MED 4000 VDC 3.25 
MED 4000 VDC 6.25 
MED 4000 VDC 8.95 
MED 7500 Vhf 6.95 

. MFD 7500 VDC 2.95 
MEP 12.500 " 19.95 
MFD 12.5161"32.50 
MEO 15.000 " 34.50 

.02MFD 
INr.mn11 9.50 

MED 25.000 " 49.50 
5 MFD I_5\'AC 2.50 

MED ,i ,to AC. .85 
1 MED 331) AC. 1.95 

;MEO ' .1 AC. .50 
Awe 430 AC. 2.50 

REDMOND BLOWER 
110V. 60 cre..3 Amp. 1600 Rpm. 33/4" $195 )w Blower heel- Outlet 2- Diameter..ea. .p ..l 

2or 515.00 
SIGMA SF RELAY 

16,O00 ohm in dual 8.000 ohm Coils. SPDT 
astable silver contacts ana armature tension. 'á ` Operates on 500 Microamperes or $3.95 less G. 

Write for quantity prices 

RELAYS $1.35 Allied Relay 110 V. AC. DPST N. Allied 110V. AC 4PDT 10 amp $.I.ÇO 
Hcontact. 

ff JJ ermetically Sealed R.ia), Coil í10V AC 150 60 ce SPOT Contact. S Amps ea.* . 

6 Volt DC DPOT N.S. ea 99c 
12 Volt DPST DC 
Relay ea $1.10 
12 Volt DPDT DC Relay ea. $1.35 
SIGMA 

. small sealed 
relay ohms. $'1.49 

Seal 
Sealed Relay. SPOT, 6,000 Ohm $L1.95 
G.E. Relay control. contain. 80ÓÖ ohm el 

t n relay. sensitivity 2 mils 10 for 59.25. ea. iD 
LEACH ANT. RELAY 1109. AC 

ea $3.45 DPDT Ceramic Ins J 
HALLICRAFTER "S" METER 

Calib. 51 -59 to 50 db 
Each 

above. 
$3.95 

PANEL METERS 
O.E.. WESTINGHOUSE. W.E.. SIMPSON. etc. 

11/2" METERS 3" METERS 0.1 Mil 295 
0 -100 Micro 3 95 

2" METERS 
0 -50 Micro (D -S 

scale) 4 95 
0 -300 Mil DC....2.95 
0.10 Amp. DC ...2.95 
0.20 Volts DC... 2.95 
18 -36 Volts DC...1.99 
O .150 V. AC 3 49 
0 -3 Amp. RE. _2.95 

0.10 Mil DC 3 95 
0 -50 Mil DC 3.95 
0 -100 Mil DC 3.95 
0 -150 Mil DC 3 95 0.12 Volt. AC... 3.95 
0 -15 Volts AC 3.95 
0.800 Volt. DC .50 
0 -2.5 KV DC S 60 
0.4 ñ ñ DC.... 7.50 
Running Time Meter. 

0- 9.999.9 hrs. 110V. 
60 ay 9.50 

MISCELLANEOUS SPECIALS 
SPERTI VACUUM SWITCH.- CYS24153 Replace. 
ment in Antenna Unit ART33. 

NEW, BOXED .................. ea. 51.95 
36 OnM 50 Watt Olobar Non-Ind.Rea. ..Bee ea. 

2 for 51.00 3.22 MME Erie Ceramic Trimmers .........214 
Murdock Headphones -BRAND NEW 10.000 ohm 

Replacement 6' phone` corde for standard 
52.95 

35e 
UTC OUNCER TRANS. Pri. 100 ohm. 
Sec. 125.000 ohm. Ideal for mike 890 or phone patch -2 ear 51.00 
CUTLER- TOGGLE SWITCH 
SPOT 1ST42D ea 290 1 for 51.00 29 

rite ter quantity mires on all special items 
I merchandise sold on a 10 day money hack guarantee bassist 

Mtn. Order 53.00 -250.o ,wen Order- F.O.B. New Yerh 1 

ELECTRONICS C O M P A N Y 
66 W. Broadway, New York 7, N. Y., WO- 24439 j 
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presentation. For citizens with a well - 
developed bump of curiosity and ea- 
gerness to learn more about the scien- 
tific marvels of the space age, this 
largely non -technical treatment should 
enable them to get a good over -all pic- 
ture of the art. 

* * s 

"BASICS OF MISSILE GUIDANCE 
AND SPACE TECHNIQUES" by Mar- 
vin Hobbs. Published by John F. Rider 
Publisher, Inc., New York. 142 and 
143 pages. Two volumes $3.90 each. 
Soft cover. 

These two volumes have been de- 
signed as a "basic course" in the elec- 
tronics of outer space probes and mis- 
siles. The first volume covers the prin- 
ciples of control and guidance, radio 
and radar command links, guide beams, 
Doppler and homing methods, funda- 
mentals of gyroscopy, inertial guidance 
and celestial navigation, computer ap- 
plications. actuators, and related com- 
ponents. 

Volume two in this set covers telem- 
etering, space exploration by optics 
and electronics, satellite theory and 
practice, satellite monitoring and 
tracking, as well as applications of 
earth satellites. 

The presentation is along the lines 
of this publisher's "picture books" but 
the extensive pictorial material should 
not mislead the reader -this is not a 
"primer." Those who work in some 
field of space electronics or have a 
fairly extensive electronics back- 
ground will derive the most benefit 
from these volumes. As an up -to -date 
source for current development work 
in the field of space electronics, these 
volumes are highly recommended. 

s e 

"STEREO - HOW IT WORKS" by 
Herman Burstein. Published by Gems- 
back Library, Inc., New York. 218 
pages. Price $2.90, soft cover edition, 
$5.00 in hard cover. 

This handbook could be classed as 
a primer for the nontechnical audio- 
phile who may have stereo equipment 
or plans to buy such gear but does not 
necessarily know all of the "why's" 
and "wherefore's" involved in the tech- 
nique. 

Although the author has taken it for 
granted that his audience is familiar 
with general audio terminology (i.e., 
amplifiers, preamps, tuners, cartridges, 
woofers, tweeters, frequency response, 
etc.) his presentation of the subject of 
stereo starts from scratch. He defines 
and illustrates monophonic sound, bin- 
aural reproduction, stereophonic repro- 
duction, quasi- stereo, "hole-in- the -mid- 
dle," phantom channel, etc. as applied 
to two- and three -channel reproduction 
techniques. In addition to this intro- 
ductory material. the author covers the 
stereo effect, stereo on the air, stereo 
on discs, stereo on tape, stereo mike 
techniques, amplifiers and speakers for 
stereo, and installing a stereo system. 

Lavish use of graphs, line drawings, 
photographs of commercial equipment 
and installations, as well as partial 
schematics and block diagrams is help- 
ful in conveying the subject matter. 

Most readers of this magazine are 
thoroughly familiar with Mr. Bur - 
stein's style and will find that this text 
is characterized by the same clear and 
concise presentation technique. 

('SERVICING TRANSISTOR RADIOS" 
by Sams Staff. Published by Howard 
W. Sams d Co., Inc., Indianapolis, Ind. 
160 pages. Price $2.95. Soft cover. 
(Vol. 3.) 

This is the third volume in this pub- 
lisher's series on current transistor 
receivers and covers models from twen- 
ty -three different manufacturers. In 
addition to providing the standard 
"Photofact" treatment for each of the 
receivers, the book also carries a sec- 
tion on the techniques of servicing 
transistor circuits and covers the com- 
parison of such circuits, coupling be- 
tween a.f. stages, power- output stages, 
negative feedback, phase inverters, and 
the public- address amplifier. Another 
section is devoted to basic information 
such as standard notation schematics, 
dial cord stringing arrangements, re- 
sistance charts, photographs of cabi- 
nets and chassis. alignment instruc- 
tions, and parts lists and replacement 
data. 

A cumulative index covering all 
three volumes in this current series is 
also included to facilitate the location 
of the correct schematic. 

Technicians involved in the servicing 
of such transistorized equipment will 
find this manual helpful in speeding 
repairs and troubleshooting. 

"ELECTRONICS FOR EVERYONE" by 
Monroe Upton. Published by The 
Devin -Adair Company, New York. 369 
pages. Price $6.95. Second revised edi- 
tion. 

When this book first appeared in 
1954 it garnered kudoes as a basic and 
readable text for the uninitiated. This 
newest edition still serves as a good 
introduction to the subject of electron- 
ics -one which might help the unde- 
cided select an interesting and reward- 
ing vocation. 

By presenting the "historical back- 
ground" of the art as well as outlining 
present -day applications which have 
evolved from such early discoveries, 
the author has been able to cover an 
amazingly wide field including transis- 
tors, television, radar, hi -fi, video tape, 
space electronics, and myriad other ap- 
plications of electronics. 

The style is informal, non -technical, 
and non -mathematical and there is no 
reason why anyone interested in elec- 
tronics (and that should include al- 
most everybody in this day and age) 
shouldn't be both entertained and in- 
structed by this presentation. 

s s 

"MARINE ELECTRONICS HAND- 
BOOK" by Leo G. Sands. Published by 
Howard W. Barns & Co., Inc., Indian- 
apolis, Ind. 228 pages. Price $3.95. Soft 
cover. 

Since boating has burgeoned as the 
new "family hobby" marine electronics 
is a subject of interest to almost 
37,000,000 Americans who operate a 
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total of 7,330,000 craft of all types on 
the waterways in the U. S. 

This volume gives complete service 
maintenance information on the elec- 
tronic equipment to be found on both 
large and small craft. Both boat owner 
and marine service technician will find 
this information valuable. 

Schematics, service tips, operating 
regulations and procedures have all 
been included to make this volume as 
comprehensive and self- contained as 
possible. Photographs of commercial 
equipment and installations amplify 
the text material. Two special 12 -page 
fold -out maps which chart the location 
of all shore -based transmitting facili- 
ties serving the mariner are especially 
valuable for the skipper afloat. 

Compact enough to be stowed in any 
boat locker, this handy guide should 
be part of the standard equipment of 
all craft boasting electronic gear of any 
type. -30- 

RECORD -SETTING 
222 -mc. HAM CONTACT 

JLAE 22nd %a, a new stile. in ham 
radio since on that day Iwo -way radio 

contact on 222 utc. was made between 
the Hawaiian Islands and the mainland 
a record distance of 2540 miles! This 
surpassed by 1800 miles the previous 
record of 740 miles set in 1957. 

Contact between Palos Verdes, Cali- 
fornia (near Los Angeles) and Kahuku 
on the northern tip of Oahu was estab- 
lished on 222 me. by John Chambers, 
WÓNLZ, and Ralph Thomas, KH6UK. 

Attempts at the record were begun on 
June 18th with Chambers and Thomas 
using other amateur frequencies for li- 
aison. The contacts lasted for 53 min- 
utes beginning at 9:30 p.m. (PDT). 
Successful two -way telegraphy commu- 
nication and one -way SSB were made. 
Chambers is an engineer employed by 
Douglas Aircraft at Santa Monica. Ilis 
home at Palos Verdes Estates is 910 feet 
above sea level with a clear view out 
over the Pacific. 

In establishing the new record, Cham- 
bers transmitted with a 750 -watt input 
while Thomas used the maximum 1000 
watts. Special receiving equipment was 
used at both ends. Special transmitting - 
receiving antennas were employed for 
the contacts, with both amateurs con- 
structing much of their own cquil mt. 

According to the ARRL, tropospheric 
propagation made the record -breaking 
contact possible. The quality of signals 
at both ends of the circuit indicated 
that weather conditions over the Pacific 
were responsible. 

Both men are old -lime "record break- ers." On July 8, 1957, using telegraphy, 
these same amateurs trade contacts 
from the sane locations on 144 inc., 
also setting a new world's record. 
Thomas, as W2UK at Rocky Point, Long Island, was among the leaders in the In- ternational DX c petitions of the 
ARRL for several years in a row, back 
in the 1930's. In 1953, from Bruns- 
wick, New Jersey, he embarked on a co- operative program of investigation of the possibilities of 144 mc. communica- 
tion by means of reflection of signals 
from meteor trails -a form of commu- nication now being exploited for mili- tary and commercial purposes. -r3- 
September, 1959 
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ELECTRONIC 
ORGAN 

for your HOME! 

BUILD -IT- 
YOURSELF 

SAVE! 
Now you can own a professional electronic organ and 
save up to 50% on an easy pay -as- you -build plan... 
The world famous ARTISAN ORGAN -in 14 models 
from the popular 2- manual Home entertainment style 
to the majestic 4- manual Theatre and Church style is 
now available in kit form. Simple step -by -step instruc- 
bons, pictorial diagrams and schematics make this an 
ideal spare -time project for anyone. 

FREE LITERATURE on REQUEST 

Get the Artisan Story before you purchase 
any Organ. Kit or commercial model. 

ARTISAN 
MUSIC HALL 

New Home of 
ARTISAN ORGANS 

ORGAN 
KITS 
and 
COMPONENTS 

ELECTRONIC 
ORGAN ARTS, INC. 

4949 YORK BLVD., Dept. E9 
LOS ANGELES 42, CALIF. 
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MOVE AHEAD 
in INDUSTRIAL 

ELECTRONICS 
This Library makes plain methods used 

by today's electronics engineers 

HERE'S 
a Library to help you prepare for a top job 

in the booming industrial -electronics field . 

help you save time and work in your present job. Ex- 
perts give you basic theory, practices, and methods. 
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and I,,,,t 
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ic 
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McGraw -HIII Book Co., Dept. ELW -9 
327 W. 41st St.. New York 36. N. Y. 

Send the Industrial Electronics Engineering 
Library for 10 days' examination on approval. 
111 10 days, I will send $5.50; then $6.00 month- 
ly until low price of $29.50 is paid. If not 
wanted, I will return books postpaid. 

Name 

Address 

City Zone... .State 

Employed by 

For prier and terms outside U. S., 
,terite McGraw-Hill Intl, N. 1'. C. ELW -9J 

What's 

New in Radio 
HIGH -POWER TWO -WAY GEAR 

The Communication Products De- 
partment, General Electric Company, 
Lynchburg, Va. has unveiled a new line 
of transistorized two -way radio equip- 
ment which features high power, small 
size, and low battery drain. 

The new "Transistorized Progress 
Line" is being offered in units up to 75 
watts. From the 75 -watt category the 

line ranges downward to 30 and 10 
watt units in sizes as small as 8%" 
wide, 12" long, and 4" high. 

The new equipment uses modular 
construction which facilitates replace- 
ment in the field. Plug -in terminals on 
all cable connections speed installation 
and interchange of units. To facilitate 
troubleshooting, plug -in transistors are 
easily removed enabling the technician 
to make circuit tests which usually 
can't be made with transistors in place. 
All routine adjustments are accessible 
from the top of the unit. Plated - 
through printed circuit boards are com- 
pletely interchangeable on all units. A 
heavy -duty circuit breaker replaces the 
usual fuses. 

The first units to be offered will be 
for the 150 -174 mc. band. 

Further information on this new line 
is available from Section P of the de- 
partment, P.O. Box 4197, Lynchburg, 
Va. 

GE'S TRIPLE TRIODE 
The Receiving Tube Department of 

General Electric Company, Owensboro, 
Ky. is now in production on what is 

said to be the industry's first triple 
triode receiving tube. 

The 6EZ8 can serve as a one -tube 

tuner for frequencies as high as the FM 
band. This 9 -pin miniature has a cumu- 
lative plate dissipation of 5 watts yet 
is housed in a single T -6t/% envelope. 
The cathodes of two of the three sec- 
tions have a common connection; the 
third section's cathode is brought out 
to a separate pin. Possible applications 
include ri. amplifier, oscillator, and 
mixer; and oscillator, mixer, and a.f.c. 
tube. 

Each triode in the tube is rated for 
a maximum of 330 plate volts, 50 volts 
negative d.c. grid, and 2 watts plate 
dissipation. In typical operation with 
125 plate volts and minus 1 grid volt, 
each section has an amplification fac- 
tor of 57, transconductance of 4200 
micromhos, plate resistance of 13,500 
ohms, and draws 4.2 ma. 

TRIPLETT AMMETER 
The Triplett Electrical Instrument 

Co.. Bluffton, Ohio is now offering a 
new series of , 1 

matched, h and- 
size instruments 
as its "Little 
Triplett" line. 

One of the in- 
struments in the 
new series is the 
Model 307 a.c. 
ammeter. The 
circuit features a 
built -in trans- 
former for use on 
60 -cycle lines and 

I 

permits measure- I 

ment of current drawn by electrical 
appliances and motors, heating ele- 
ments, lamps, radio receivers, etc. 

The instrument has five a.c. ampere 
ranges: 0 -1, 0 -2.5, 0 -5, 0 -10, and 0-25. 
The circuit is housed in a fully in- 
sulated black molded case which meas- 
ures 2 a/4" x 4%" x l: ff ". Posts extend 
%" below the case. 

The manufacturer will supply addi- 
tional details on request. 

" SETZERS" 
Xcelite, Incorporated, Orchard Park, 

N. Y. has developed a new and versatile 
service tool which is being marketed 
as the "Seizer." 

Curved or straight nose and six - 
inches long, the tool handles like a 
scissors. It will hold momentarily or 
clamp on indefinitely, and release easi- 
ly. The tool is designed to hold dial 
cords, pigtails and wires for soldering, 
act as a heat sink, pick screws or nuts 
and hold them, or reach remote cor- 
ners of a chassis. 

The "Seizers" are constructed of 
stainless steel, perfectly tempered with 
precise box joints. The straight -nose 
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version is catalogued as No. 42H while 
the curve -nose type is the No. 43H. 
Distributors now have these tools in 
stock. 

PORTABLE TUBE TESTER 
The Hickok Electrical Instrument 

Company, 10524 Dupont Avenue, Cleve- 
land, Ohio has developed a new high- 
speed tube and transistor checker for 
electronic service applications. 

The Model 6000 features a snap -in 
master socket panel that provides for 
all tubes and transistors normally en- 
countered in service work. When the 
plate is removed an 11 -pin socket that 
will accommodate new special tubes is 
exposed. Alternate socket plates are 

available to test foreign -made tubes. 
Tube quality evaluations are read 

directly on the 3 -range micromho scale 
(0- 3000.0 -6000, and 0- 15,000). Five neon 

lights indicate shorts or leakage be- 
tween elements and identify which 
elements are shorted. The line voltage 
is constantly indicated and can be ad- 
justed very quickly. 

The instrument is housed in an at- 
tractive red leatherette -covered port- 
able case with detachable lid and meas- 
ures 163/4" x 113ía "x 71/2 ". The panel is 
gold anodized with red and black let- 
tering. 

Further information on the Model 
6000 is available from the manufac- 
turer on request. 

"SHAFT -KUT TOOL" 
Cc ittralab, a division of Globe -Union 

Inc., 900 E. Keefe Ave., Milwaukee 1, 

Hallicrafterl All.Ba d Receiver has 
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dependable. 6th lbs net of Dumont quality. 15 "x always 
panel forconvenient controls and in- 

puts. snare appearance you can be proud of. Checked and 
guaranteed electrically. With reprint of complete instruct. 
book, large schematic, parts list. Shag wt $129.50 75 lbs Ì0b Los Ang. Cash price only 
Time Pay Plan: 532.00 cash and 12 mos at 59.10 mo. 

TERRIFIC BARGAINS in 
CONSTANT -VOLTAGE 

TRANSFORMERS 

End fluctuating line 
voltage! 
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SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

Send stamped addressed envelope for NEW List E; 
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DO IT TODAY! 
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Input doublet 

wt 35 lbs fob Stockton or Seattle. ONLY. . $29.95 Time Pay Plan: 54.45 cash ana 12 mos at 52.38 mo. 

DYNAM. MUTUAL -CONDUCTANCE TUBE TESTER 
1-177 -8: Recognizing that a tube 
teste is only as good as thedaa 
to °r txon went greatepe available. 

the latest data book (March 1957: 
and to print diagram of simple 

cket adapter Mit. plus the 
parts arts f the tech man- 

ual. With the dapter. you ill 
test S-p,n 5687. 12AX7, etc.. 
plus x tg tubes such as 832A. 
8298. etc. Every shipment will 
include the literature. 25 lbs . 

Glob 
ë 

,enle1' $29.50 k Good u a,tion 
Time Pay Plan: 57.75 cash and 

12 a 
y 

me is of 52.03 oa month. BrandNew, in Brand eking. 
only $31.50 
Time Pay Plan: 53.75 cash and 12 mos at 53.15 nna. 

TUNING -FORK STANDARD FREQUENCIES FROM 
AMERICAN TIME PROD. UNUSED MODULARS 

VHF -UHF MICROVOLTER SIGNAL GENERATOR 

LAF -2. 90.600 MC accu- 
rate to loo: less than .loo drat. olometer-B,dge-me- 
terea CALIBRATED SO -ohm 
output CW or mod., 1 uy to 
1 leaks less than 1 

° Ext. pulse o mod.. or 
int. ect.- wave 

"e 
mod. 0- 10000. 2.30 u 

` 
wd, GO. 

2500 pos. May also use 
ext. 

0 yu -sec 
with 

i1ít. 
w Maya s a 

o sync cal. eyuioieent. 
Works on 105 125 used, 

Ch e cckkd ó t, w /alibr used. 

charts 
ded pats 

reprint 
of the Tech. aal. FOB Los Angeles Gross 100 lbs. ie 559.50 

Only 
Time Pay Plan: 525.00 cash and 12 mos at 56.02 mo. 

RT -18 /ARC -1 
10- channel etl. controlled 
Autotune amt.-rco 100 -156 
amva amas urr..hEpant 
packed by NavAer ab- 
Wlutel' like -new ndition. 
ith matic. Shag 85 

lbs fob `Corpus $9.50 Christi. Texas 
:Time Pay Plan: 512.75 
cash. 12 s at 53.43 mo. 

Combination B E NC H 
POWER SUPPLY i 400 
CY Standard Model 
400 -A: 400 y fork 
2 .00105 5 2 6AUG 
Supplied al ' th uuampli. 
tude control to 6V6GT i xrrmr to N,- Imped.. 
16, B i hm binding 
posts. Other binding 
pots give. Filtered dc 
390 v (no load) educ- 
ible by 1500 ohm rheo- 
stat in Fer with fixed 
500 ohms effective i 

ternal ;stance: take 
out up to 120 ma. Also 

6.3 y a, A, i 2 isolated 7152 v , 1 A each. All 
dcontrols and outputs on front I. G" wd. 9" h. 14" 

e. Input 50'GO 
Tested 

at 95 117 130/190 210 234 260 
o 
40 lbs.WRailEstedb lof Angeles. 

With schematic. 

ONLY $91.50 
Time Pay Plan: $24.75 cash and 12 mos at 58.79 ma. 

1000, 500, 250, 125, 
& 621/2 cy ± .02% 
7" ". 1 lac plug-in fork =2003, 7 12AT7's, 
and Walkirt plug -in 
binary ina flop-hop count- 
downs. h usable rom 
25 kc to 0. NEW. Tested 
and guarantee a, ready to 
use. Requires external 
250 -300 v.d.c., 35 ma.. 

v. a.c., 2.1 a, both 
handy at front panel f 

the .400 -A described 
above. With schematic 

it 
and c it information. 
Shag wt lbs fob 
Los $19.50 
Time Pay Plan: 520.25 cask and 12 mos at 53.53 boo. 

ARB RECEIVER 
CRV- 46151, RCA AM super- 
het. Voice, cad, mew. 195- 
9,050 kc continuous in 
bands. 6 tubes include RF i 2 IF. On .c needs ext. 
power supply i control modification described in 
strucdon sheet you get. Aa. 
is. with added ctrl box. a 
great favorite for Marine. 
Sharp i hot. Less 24 v 
dynmtr. Easy to convert 
to 12 v Sheet tells how. 
Clean used. With an sche- 
matics i instructions. 5hpg 

wt 30 lbs fob Los Angeles. Shipped only by $11.95 Railway Express collect. A rare buy at.. rl 
crime Pay Plan: 54.45 cash and 12 mos at 51.26 mo. 

California uyers add o6 Sale. Tax 

R. E. GOODHEART CO. 
P. O. Box 1220A 

BEVERLY HILLS CALIFORNIA 
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"ONE DULLAILYS 
As much as SIS worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT 10% OFS100ROVER 

Plus a FREE SURPRISE PACKAGE 
ri 1 - 5" PM SPEAKER alnico r5 maenel. Si 

1 - 4" PM SPEAKER tinny/rt.-5 merm.L Si 
[[l 1 - 3" PM SPEAKER .nnieo ....5 magnets SI 

4 - RCA =1 U4 TUBES also serves as a rn, S1 
1 - RCA 70 FLYBACK TRANS. = 752u0 SI 
40 - ASST. PRECISION RESISTORS hest sr SI 
35 - ASST. DISC CERAMICS .. , r m mr, ters S1 
20 - TUBULAR CONDENSERS Si 
50 - ASSORTED FUSES Si 
100 - ASST. ' 2 WATT RESISTORS Si 
70 - ASST. 1 WATT RESISTORS Si 
35 - ASST. 2 WATT RESISTORS S1 
50 - ASST. TUBULAR CONDENSERS Si 
10 -6' ELECTRIC LINE CORDS .. gut It, -..-SI 
5 - TV CHEATER CORDS .. tot Sl 
4 - 50' SPOOLS HOOK -UP WIRE 1 S1 
50 - STRIPS ASST. SPAGHETTI t ,,, SI 
100 - ASST. RUBBER GROMMETS , . S1 
100' -TWIN LEAD -IN WIRE 300i. . , S1 
50' - FLAT 4- CONDUCT. WIRE S1 
25' - INSULATED SHIELDED WIRE Si 
32' - TEST PROD WIRE S1 
1 - S7 INDOOR TV ANTENNA S1 
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc S1 
3 - ASST. TOGGLE SWITCHES S1 
15 - ASST. ROTARY SWITCHES Si 

n 100' - FINEST NYLON DIAL CORD S1 
200 - SELF TAPPING SCREWS Si 
35 - ASST. RADIO KNOBS S1 
100 - KNOB SPRINGS S1 
100 - ASSORTED KNOB SET- SCREWS Si 
25 - ASSORTED CLOCK RADIO KNOBS Si 
600 - ASST. H'DWARE Si 
35 - ASST. SOCKETS Si 
50 - ASST. MICA CONDENSERS . .S1 
50 - ASST. CERAMIC CONDENSERS Si 
10 ASST. VOLUME CONTROLS 
5 - ASST. VOLUME CONTROLS ,.nch S1 
100 - VOLUME CONTROL HEX NUTS Si 
20 - ASST. PILOT LIGHTS , . . S1 
10 - PILOT LIGHT SKIS. , . SI 
50 - ASST. TERMINAL STRIPS S1 
10 - ASST. RADIO ELECTRO. CONDENSERS S1 
5 - ASST. TV ELECTROLYTIC CONDENSERS S1 
25 - ASST. MICA TRIMMER CONDENSERS Si 
3 - ELECTROLYTIC CONDENSERS - Si 
2 - ELECTROLYTIC COND. . . S1 
3 - ELECTROLYTIC COND. 51 
30 - FP CONDENSER MOUNTING WAFERS S1 
10 HV TUBULAR CONDENSERS - S1 
10 HV TUBULAR CONDENSERS ... , Si 
35 MICA COND- 20 -Smmt & I- IA 51 
35 MICA COND. 20.50 mmf & 15 -68 mm( SI 
35 MICA COND. 20 -100 nun( & 15.270 mint Si 
35 MICA COND. 20 -470 mm(& 15.680 mmf Si 
35 MICA COND. 20-820 mmf & IS -1000 mmf Si 
35 MICA COND. 20- 2200mm(& 15 -2400 mm( Si 
35 MICA COND. 20.3306 mmf & 15 -4700 min( Si 
35 MICA COND. "'5800 mmf & 15 -10000 met Si 
35 CERAMIC COND. 20 -5 mmf & 15 -10 mmf Si 
35 CERAMIC COND. 20 -25 mmf & 15 -47 mmf Si 
35 CERAMIC COND. 20 -56 mmf & 15-82 mg 51 
35 CERAMIC COND. 20 -100 mmf & 15 -150 mmf 51 
35 CERAMIC COND. 20 -270 mmf &I5 -41C ma 51 n 35 CERAMIC COND. 20 -IOCO mmf & 15.1500 mmf 51 
35 - CERAMIC COND. 's- 'neo.. r e. ,-.r000 mmI Si 
50 - 100K!ß ' 2 WATT RESISTORS 5% Si 

50 - 470K!t 1 2 WATT RESISTORS 10% Si 
10 - ASST. WIREW'ND RES. -,. 1n. ,, .. -B0 S1 
3 - AUDIO OUTPUT TRANS. -.la t; Si 
3 - AUDIO OUTPUT TRANS. ,,I:a or ncr, 1sn S1 
3 I.F. COIL TRANSFORMERS tno is Si 
3 - I.F. COIL TRANSFORMERS 11..7 mc TM SI 
4 - OVAL LOOP ANTENNAS. -, hi -chin Iv ., - Si 
3 LOOPSTICK ANT. =mnstolag SI 
12 - RADIO OSCILLATOR COILS .1511 .e 51 
3 -'2 MEG VOLUME CONTROLS with ..euen 51 
5 50K VOLUME CONTROLS - --witch Si 
10 SURE GRIP ALLIGATOR CLIPS SI 
1 - GOLD GRILLE CLOTH . . I2"v1, Si 
5 - SETS SPEAKER PLUGS - 51 
10 SETS PHONO PLUGS and PIN JACKS S1 
2 - S2.50 SAPPHIRE NEEDLES S i 
5 - DIODE CRYSTALS _ rs r_ 1 : 51 
3 - DIODE CRYSTALS 1 '. 1 1 1- IC, Si 
2 - SELENIUM RECTIFIERS! ,11.... 1 1 ,1 ,S1 
15 - ASST. TV COILS - Si 
1 - LB. SPOOL ROSIN CORE SOLDER 1,, .S1 
6 - SOCKET WRENCHES (Set) n. Si 
3 TV ALIGNMENT TOOLS .,...,rtment c 1 S1 

3 TV ALIGNMENT TOOLS s..nrl...t = 12 S1 
3 TV ALIGNMENT TOOLS runet = n S1 
3 TV ALIGNMENT TOOLS Si 
3 TV ALIGNMENT TOOLS ,e t o o SI 
S15 - "JACKPOT" TELEVISION PARTS SI 

HANDY WAY TO ORDER-Simply tear out advertisement 
and 

wlith 
mark 

or check. Your will receivers to 
new copy of this ad for re-orders. 
ON SMALL ORDERS -Include stamps for postage, excess will be refunded. Lamer orders shipped express collect. 

BROOKS RADIO &TV CORP. 
84 Vesey St., Dept. B, New York 1, N.Y. 
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Wis. is now offering a technician's tool 
which permits the precision cutting of 
control and switch shafts to an accu- 
racy of ÁI4". 

In operation, the control or switch 
is inserted in the tool, the jig is set at 
the length desired on a scale, and the 
excess shaft is sawed off. The design 
of the "Shaft -Kut Tool" makes it vir- 
tually impossible to cut a shaft incor- 
rectly. 

The tool is constructed of case -hard- 
ened tool steel, designed to withstand 
the hard usage of a service shop. For 
price information or details on how this 
tool can be obtained without charge on 
the company's special introductory of- 
fer with its "Fastatch" FDK -100 dual 
control kit, write the firm direct. 

MAGNETORESISTORS 
Ohio Semiconductors, Ifte.. 1035 W. 

Third Ave., Columbus 8, Ohio has an- 
nounced the commercial availability of 
its recently developed semiconductor 
device, the "Magnetoresistor." 

The Type MS -41 is a semiconductor 
in which the electrical resistance is a 
function of an applied magnetic field. 
It features a 10 to 1 change in resist- 
ance with an applied field of 10 kilo- 

gauss. Greater changes can be achieved 
at fields greater than 10 kilogauss with 
a linear dependency. At lower magnet- 
ic field densities the "Magnetoresistor" 
obeys an approximate square function. 

Important features of the MS -41 in- 
clude low noise, fast response time. and 
non -inductive design. The unit can be 
used as a contactless potentiometer, 
amplifier, voltage and current regula- 
tor in computers, squaring devices, 
modulators, choppers, and transducers. 

The company can now supply the 
units in experimental and production 
quantities. Write the manufacturer for 
full details. 

MARINE -B.C. RECEIVER 
Channel Master Corp. of Ellenville, 

N. Y. is now offering a two -band 
marine and standard broadcast port- 
able radio, the Model 6514. 

This 8- transistor set receives regular 
broadcasts from 540 to 1600 kc. in addi- 
tion to the marine communications 
band from 1.85 to 4.2 mc. This band - 
spread includes the 2 -3 mc. marine 
band, some amateur frequencies, plus 
other communications services. 

The circuit is a superheterodyne and 
features eight matched transistors, 
two diodes, and one thermistor to pro- 
vide 10 -tube performance. The circuit 
is powered by four 11/2 -volt penlite bat- 
teries. The receiver measures a corn - 
pact 31/2" x 6'1" x 12í4r" and comes with 
a telescoping external antenna for 

marine broadcasts, a cowhide carrying 
case and strap, extension outlet and 
earphone for private listening, and 
plug -in external antenna wire. 

A brochure on this and other sets in 
the company's line of receivers is avail- 
able on request. 

CURRENT -SENSITIVE RELAY 
Filtors, Inc., Port Washington, N. Y. 

has announced the availability of a new 

RELAY 

S28AIH6A - I 

ILTORS,INC. 
NEW YORK 

current -sensitive relay in its "Powr- 
mite" microminiature relay series. 

Known as the "S" type, this new 
unit meets shock tests of 100 g's for 11 
milliseconds and vibration tests of 
10 -55 cps r4 0.6 double amplitude, 55- 
2000 cps CI 30 g's. Double -pole, dou- 
ble- throw contact arrangements are 
available. The relay will operate over 
an ambient temperature range of -65 
to +125 degrees C. Contact rating is 2 
amps resistive; maximum pull -in and 
drop -out times are 5 milliseconds. 

Coils resistances from 185 to 10,000 
ohms are available as standard values. 
For further information, write the 
manufacturer direct. 

TONE MODULATOR 
James Milli n blarutjactitring Com- 

pany, Inc.. 150 Exchange St., Malden, 
Mass. has announced the availability 
of a ne... transistor tone modulator, the 
No. 90751. 

A small package containing a tran- 
sistor oscillator and its mercury bat- 
tery plugs into the phone jack of a 
grid -dip meter to modulate the signal 
at approximately 800 cycles tor appli- 

cations requiring a modulated signal. 
The modulator is turned on automati- 
cally when plugged into the grid -dip 
meter. 

For complete details on this new ac- 
cessory, write the manufacturer direct 
at the above address. 

"PACKAGED" SOLAR CELLS 
International Rectifier Corporation, 

1521 E. Grand Ave., El Segundo, Calif. 
has just released a complete line of 
solar cells and modules for the "do -it- 
yourself" and hobbyist market. 

ELECTRONICS WORLD 
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When mounted in series or parallel 
configurations, these solar cells will 

power small electric motors and relays 
or can be used to replace drycells in 
transistorized radios for daylight op- 
eration in bright sunlight. The com- 
plete line includes a single solar -cell 
pack, a 2 -cell module pack, and a 5 -cell 
module pack. A typical 5 -cell module 
will supply approximately 1.5 volts at 
35 ma. output in bright sunlight. 

All units are packaged in re- usable 
plastic boxes and are now available 
through the company's 88 authorized 
distributors throughout the U. S. and 
Canada. 

CITIZENS TRANSCEIVER 
Dunlap Electronics, Inc., 764 Ninth 

St., Des Moines, Iowa is currently in 
production on three models of its Cit- 
izens Band transceiver- standard, de- 
luxe, and commercial. 

All three models are being offered in 
both kit and assembled versions. The 
units feature crystal -controlled trans- 
mitter sections and two -stage i.f. crys- 

ANfFN 
FEATURING 

AN ALL BAND AMPLIFIER 

tal- controlled superhet receiver circui- 
try. The unit has an etched circuit 
chassis and the receiver includes a 
built -in squelch and noise limiter cir- 
cuitry. 

The deluxe model provides push-to- 
talk operation while the commercial 
version features extra rugged con- 
struction for trunk mounting with re- 
mote control head. This latter unit 
comes complete with 25 feet of remote 
cable, control head, shock -mounted 
base, and crystal for two channels 
(16 and 20). 

All models include tubes, crystals for 
one channel (channel 20), microphone, 
and power cord. The transceivers are 

housed in grey wrinkle finish cabinets 
which measure '/ "x8 "x9% ". The units 
may be ordered for 117 volt a.c., 12 volt 
d.c_ r,r n cult si c. operation. -®- 

OHIO HAMFEST 
The Findla. Radio Club, W 8FT, will 

(told its annual hantfest on Sunday, 
September 13. at Findlay Riverside 
Park. Advance registration is 81.00 per 
f: k or 81.50 at the park. Informa- 

and tickets are available ft Fred 
F. Hinters. WRUGE, 1307 5. Main St., 
Findlay, Ohio. -30 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Get fallual traming tll New Shots-Labs of Coyne. 
Prepare tor a better job and a 

u` 
ful future in a top opportunity field. Advanced education or pre- 

vious experience not needed. Employment service to graduates. 
Enroll NOW -Pay Later 

Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. 

FREE BOOK Clip `upon or rite to address 
below for Free Illustrated Book. 

"Guide to Careers " -Describes all training offered. 
No obligation and No Salesman Will Call. Act NOW. 

B. W. Cooke. J.. President CHARTERED 
NOT FOR PROFIT 
Established 1899 

1501 W. Congress Pkwy. 
Chicago. Dept. 69 -6C 

r COYNE Electrical School 
1501 W. Congress Pkey., Chicago 7. Ill. 
Dept. 69 -6C 
Send FREE book "Guide to Careers" and details 
of all training you offer. However, t am ',we] ally 
interested in: 

ELECTRICITY 

NAME 

ADDRESS 

CITY 
I- 

TELEVISION D TOTO FIELDS 

STAT J 

ANTENNA FILTER 
and FILTER BASE 

AF-5 

Antenna Filter 

Fixed Tuned Single 

Channel Design 

Sharp Selectivity 

FF,-7 

. 

>C 

SURFACE and FLUSH 
MOUNTING OUTLETS 

OB -700 Series 

Filter Base 

Mixes Multiple Antennas 

Designed for Mixing 
Non -Adjacent Channels 

in any Combination 

OP-615 

SA-23 

High Power Output 10,000 Hour 
Tubes Long Life Silicon Rectifier 
Separate Tilt and Gain Controls for 
Each Band 

Response Flot from AM thru VHF Bands 

Complete AC Isolation 
Available in 75 and 300 Ohm Plug 

and 300 Ohm Screw Type 

The Skill's Built In 

For complete information send for Catalog F1102 

FREE Send for booklet on Design and Installation of Master Television Antenna Systems 
September. 1959 

s N C O R P O R i T C O 

ga 

P. O. Box 287 Bladensburg, Maryland 
APpleton 7.9583 
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BC -603 FM RECEIVER 

20 TO 21.9 MC. 

GOV'T. RECOND, $ U 
-r- 

BC-683-FM RECEIVER -27 to *, 
39.1 MC Used: $224.95 
BC- 684 -TRANSMITTER -27 to 
39.1 MC Used: $7.95 
BC -604 TRANSMITTER -20 to 27.9 -. 
MC: Used: $4.95 -Ne -New: $7.95 -- 
FT237 Mounting for Trans. & Re- - -- 

ceiver -Re -New $4.95 
FT- 346 -Mounting F /Receiver Only Renew: 4.95 
DM -34 12 V Dyn F /MC- 683- 603.U: $2 95 -R -N: 4.95 
DM -35 Dyn. F /BC- 684604 U: $7.95 -R -N: 9.95 

-1. AC POWER SUPPLY P5 -603 . 
Output: 220 VDC 80 MA & 24 
AC 2 Amps. Tube Rectifica 
lion: mounts on rear Plug of 
BC- 603683. Can be adapted 

to other Receivers - 
°' KIT : $19.00 -Wired: 514.95 

UHF CONVERTER 109 to 225 MC Western Electric 
FM Converter. Plug in unit. Cov- 

ers Freq. 100.225 MC with 30 MC resultant freq. & 
tuneable dial. AFC - or control using 1/614 & 
1/5670 tubes, Voltage required: 150 VDC 6.3 VAC. 
Shielded in cast aluminum. Size: 714 x 61 , x 94a ". 
AM913 /TRC New: 534.95 

RADAR DIRECTION FINDING OSCILLOSCOPE 
1P-94 /APA -17: Amplifies and gives co* 

. -,. visual indication of the relative bear- 
( ing of radar or dio signals in the .M Freq. range of 250 to 1000 mega- 

cycles when used in conjunction with tr pr a receiver covering the same range. 
May be adapted to use on other Freq. 

or converted to an oscilloscope. Complete with 1/51P2 
Cathode Ray Tube. 2 /SAC7, 2/6H6. I /6SH7. I/6S17. 
1 16V6, & 2/2X2 tubes. Voltage required: 115 Volt 
400 cycle & 24 Volts. Price Used: S 1 2.96 
KEYERS, TELEPHONES, HEADSETS, MICS, 
TS9 Handset Used: 51.95 -New: $ 3.95 
TS13 Handset. w /PL -55 & PL-68.U: $2.95 -N: 3.95 
T -17 Microphone Used: 63.95-.New: 8.95 
CM -I -SC Hand Carbon Mic.- Mobile type.. New: 6.95 
EE -8 Field Telephones.. Used: $12.95 -Recond.: 16.95 
8071 Switchboard -6 Line U: $14.95 -New: 24.95 
BD72 Switchboard -12 Line U: $24.95 -New: 34.95 
RM29 Control Unit.... New: 56.95 -W /Handset 8.95 
RM -52 Control Unit (Patch Found.) U : $1.95 -N.: 2.95 
H16 /U Headset -8000 ohm U: $1.95 -New: 2.95 
HS -33 Headset -300 ohm U: $4.95 -New: 7.95 
TG -34 Keyer F /Code Practice Re -New: 22.95 
Code Practice Tapes. Inked Paper -IS to Set.N.: 18.95 
1.45 Tel. Key with cord and plug New: 1.56 

COLLINS ART -13 TRANS. -549.50 

NE 

2 TO 181 MC-100 WATT -PHONE, CW, MCW 
The most desired Set on the surplus market -Easily 
converted to 10 Meters (See Surplus Conversion Manual 
No. 2- 92.59). Automatic Tuning for selection of I1 
Channels in the Freq. Range. Tube Line -Up: 1/837. 
1/813, 2/1625. 1/12517, 2/6V6. 2/811. 2/12517, 
I /12SA7. AC Power Supply requirements: 28 VDC /10 
A. 400 VDC /225 MA & 1250 VDC /250 MA. Size: 
23% x 16 x Il%é. Wt.: 70 lbs. Price. USED:849.50 
Price -Same as above-except. Less Tubes 30.00 
DY- 12/ART 13 24 V. Dyn. w /Filter & Relays -U: 12.95 

BATTERY PACKS -POWER SUPPLIES 
BA 41 Battery- F /BC659 & BC -620 New: $ 4.115 
BA38 Battery- F /BC61 I. 721. SCR625 New: 5.95 
PE -120 Pow. Sup. -12 V. F /BC659 & 620. Re -N: 7.95 
RA -20 AC Pow- Supply For BC -312 Used: 10.95 
PE237 Pow. Supply F /BC -1306 & GRC -9 Used: 14.95 

PULSE ANALYZER And OSCILLOSCOPE 
IP148 /APAIIA RADAR PULSE 
ANALYZER with repetition Freq. of 
200 to 6000 CPS with either a nega. 

i 

, 

tire or positive pulsed signal. Has 
calibrated dials for pulse width & 
rate. Used with APR -1. APR -4. 
and other receivers. Also can be used 
as an oscilloscope. Complete with 
I/31P2 Cathode Ray Tube. 6/12AT7, 1 

2/6AG7, 2/6AG5. 2/2X2. & I/5R4 
Tubes. Voltage required: 115 V 400 
cycle & 24 Volts.. USED: 519.96 

RECEIVERS: 
BC433 Loealizer Rec. -108.3 to 110.3 MC.Used: $ 7.95 
ARBReceiver -190 to 9050 KC Used: 18.95 
R23/BC453 Ree. -190 to 550 KC Used: 14.95 
R -27/80 -455 flee. -6 to 9 MC Used: 8.95 R4 /ARR -2 Rec.- 540.830 KC; 230-258 MC.R.N: 8.95 
BC1206 Beacon Receiver -200 to 400 KC. Re -N: 9.95 
BC652 Receiver -2 to 6 MC-Less Dyn Used: 19.95 
BC -342 Receiver -1.5 to 18 MC For AC op Used: 69.50 
BC312 Receiver -1,5 to 18 MC Less Dyn Used: 59.50 
BC -344 Rec. -150 to 1500 KC -For AC op Used: 49.511 

LARGEST VARIETY of SURPLUS 
EVER OFFERED! See CATALOG F -59! 

Address Dept. RN All Prices F.O.B. Lima. Ohio. 
Minimum Order $5.00. & 25.6 Deposit on all C.O.D.% 

FAIR RADIO SALES 
132 SOUTH MAIN ST. LIMA, OHIO 
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Direct -Coupled Amplifier 
(Continued from page 43) 

ply voltage during the current peaks. 

Construction Hints 
The amplifier is constructed on an 

aluminum bracket and mounted inside 
a 5" x 4" x 3" aluminum box. No power 
switch is used since the total power 
consumption is only 6 watts and it is 
economical enough to leave the ampli- 
fier on continuously. The power tran- 
sistor and the rectifier transistor are 
stud mounted, using mica and fiber 
washers for insulation, at the bottom 
of the bracket where the path length 
for heat flow to the outer case is short. 

A "universal" line -to- voice -coil trans- 
former is used instead of a power trans- 
former because it runs cooler. All the 
a.c. wiring is inside the power- supply 
compartment to prevent hum pickup 
in the input circuit, which is entirely 
within the amplifier compartment. 

Any of several types of power tran- 
sistors can be used in the output stage. 
The basic requirements are a d.c. cur- 
rent gain, kF,:, equal to 60 or more at 
0.5 ampere collector current and leak- 
age current, of less than 4 ma. 
with 15 volts between the collector and 
base at 50 degrees centigrade. 

The Honeywell transistors specified 
in the parts list are readily available 
from the company's sales offices 
throughout the country. The types 
CA2D2 and CB1F4 are wide- tolerance 
variations of the 2N1263. For 12 -volt 
operation with a 16 -ohm loudspeaker 
the 2N1263 is to be preferred. The 
2N1263 is a $6.15 transistor while the 
CA2D2 costs only $1.35 and the CB1F4 
costs about $3.50. While some of the 
automobile types such as the RCA or 

CBS 2N301A could probably be used in 
this circuit, these have not been tried 
so specific recommendations cannot be 
made. 

The only critical transistor is Va. 
Practically any power transistor or 0.5 
ampere silicon diode can be used for 
V,. Use of the automobile -type transis- 
tors, suggested before, would require 
some modification of the circuit layout 
in order to accommodate the larger 
physical size of these units. 

Connecting the Amplifier 
Before plugging in the transistors 

check all the circuits with an ohmme- 
ter. Then plug in V, and V, and con- 
nect the output to a loudspeaker hav- 
ing at least 6 ohms d.c. resistance. 
Avoid the use of clip wires as even a 
momentary short circuit at the output 
may burn out a transistor, usually V:. 

For satisfactory performance the sig- 
nal source should have less than 10,000 
ohms internal impedance even though 
the input impedance of the amplifier is 
500,000 ohms. The required input volt- 
age for full output is 0.8 volt r.m.s. 
which may be obtained from a tuner or 
a preamplifier. A transistor tone -con- 
trol preamplifier is ideal, but most of 
the vacuum -tube preamplifiers avail- 
able have a feedback -type output stage 
which is suitable for this amplifier. 

After applying power, check the d.c. 
voltage across the speaker. If this volt- 
age is between 2.5 and 3.5 volts d.c., the 
amplifier can be assumed to be working 
properly. If the hum output is exces- 
sive, it is advisable to change V, and 
possibly V, because hum can be caused 
by a leaky transistor. 

The listening quality of this ampli- 
fier within its power handling capabil- 
ity should be the same as that of fine 
vacuum -tube amplifiers, with the added 
"plus" of greater reliability. 

Fig. 6. Top curves shows maximum vol age vs frequency delivered to 2 -way speaker 
system at 2 per -cent total harmonic distortion. Middle curve is with a 6 -ohm re- 
sistance load. Lower curve is low level response with 6 -ohm resistance load. 
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New Audio 

Test Report 
ELECTRONICS WO4LO 

LAB TESTED 

NEW G -E VR -227 STEREO CARTRIDGE 

ONE of the most uniform stereo 
cartridges, channel- for -channel, in 

frequency response and channel sep- 
aration is G -E's new VR -227. Such 
uniformity can only be obtained by 
meticulous production and extreme 
efforts in quality control. 

Although basically the same design 
as its previous model, the VR -227 in- 
corporates many new features. such 
as: new stylus assembly for optimum 
compliance, new damping block as- 
sembly for better tracking, and new 
triple shielding to reduce hum pickup. 
These are the basic changes but we 
have been advised that there are oth- 
ers, although minor in nature. All in 
all, they do add up to G -E's goal of 
producing a stereo cartridge that will 
attain recognition equal to that earned 
by the company in the monophonic 
magnetic cartridge field. Time alone 
will tell, but from what we have 
learned in checking two samples of the 
most recent design, the firm should 
be successful in reaching this goal. 

There are two stereo cartridges in 
G -E's new line -the VR -225 for profes- 
sional -type tone arms and the VR -227, 
which we checked, for use in record 
players. Basically, the differences, ac- 
cording to the manufacturer, are as 
follows: The 225 has a .5 -mil diamond 
stylus, 20 to 20,000 cps ± 3 db fre- 
quency response, 4 X 10-" cm /dyne lat- 
eral compliance, 2.5 x 10-" cm /dyne 
vertical compliance, and 2 to 4 gram 
tracking force. The 227 has a .7 -mil 
diamond stylus, 20 to 17,000 cps ± 3 db 
frequency response, 3 x 10' cm /dyne 
lateral compliance, 2 X 10' cm /dyne 
vertical compliance, and 5 to 7 gram 
tracking force. Both cartridges are to 
be used with a 47,000 -ohm load and 
have easily replaceable styli, like their 
well -known monophonic counterparts. 
The new designs are variable- reluc- 

o 

tance magnetic type phono pickups. 
Since the professional model was not 

available at the time of testing (it 
should be available by the time this 
gets into print), we had to be content 
to check the record -changer version. 
The results exceeded our expectations. 
As can be seen in the accompanying 
graph, the frequency response from 30 
to 15,000 cps (limits of our test) was 
within 2.25 db of flat. The channel 
separation should be of particular in- 
terest to those who desire maximum 

The Model VR -227 with 3 mil stylus will 
retail at 524.95 while the Model VÁ225 
with its .5 mil stylus will cost $27.95. 

possible separation between channels. 
This adds depth, or let us call it spa- 
ciousness, to stereo reproduction. 
There are differences of opinion on 
this point but we would prefer a chan- 
nel separation of about 18 to 20 db 
right straight across the board from 
1000 to 15,000 cps. This is impossible, 
at least at the present time, to obtain 
from any cartridge to date. The G -E 
cartridge provides about the best chan- 
nel separation available of any that we 
have checked with the exception of the 
more expensive ESL cartridge in the 
frequency range from about 5000 to 
9000 cps (reviewed last month). 

Westrex lA test disc was used for frequency response and channel separation data. 
10 - -. 
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climaxing ten years of 

great photography.. í960 

PHOTOGRAPHY ANNUAL' 

Now on sale 
at all 

newsstands 
Or use coupon 
below today! 
Only $1.25 

ANNUAL 

You'll enjoy such features as: 

STEICHEN'S MIGHTY SHOW - 
'PHOTOGRAPHY IN RETROSPECT' 

Brilliant 42 -page portfolio on Edward 
Steichen's panorama of photographic 
achievement - selected from the perma- 
nent collection of New York's Museum of 
Modern Art. 

COLOR ESSAY OF THE YEAR -Marilyn 
Monroe portrays the movie sirens of yester- 
year in Richard Avedon's spectacular color 
presentation. 

GIANT ADVERTISING AND ILLUSTRA- 
TION SECTION The top advertising and 
magazine editorial pictures of tie year! 

INTERNATIONAL PORTFOLIO -70 pages 
of outstanding color and black. and -white 
shots from all over the world! 

PRIZE WINNERS - The best from the 
year's outstanding contests. 

COMPLETE TECHNICAL DATA ON ALL 
PICTURES -and much much more! 

Now in its tenth straight year-here's the 
world's most eagerly awaited photographic 
publication! It's the 1960 PHOTOGRAPHY 

ANNUAL -a handsome showcase of the year's 
greatest photographs. 

Buy your copy today at your 
newsstand -or use this handy coupon 
to bring the brilliant 1960 PHOTOGRAPHY 

ANNUAL right to your doorstep. 

ORDER FORM- - - - --I 
Ziff -Davis Publishing Company 
Department EW 99 
434 S. Wabash Ave. 
Chicago 5, Illinois 

Please send me a copy of the 1960 
PHOTOGRAPHY ANNUAL. I enclose $1.25, the 
cost of the PHOTOGRAPHY ANNUAL plus 104 
to cover mailing and handling charges. 
(Foreign $1.25 plus 25¢ mailing charges) 

name 

address 

city 
1_ 

zone state 
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TEL -A -TURN 
Speeds TV Repairs 

Nets Bigger Service Profits 

"Have used my Tel -A -'lulu , eral months 
now and can truly say it's like having a couple 
extra hands. Wonderful, too, for trouble-shoot- 
ing a set from top to bottom! Saves a lot of 
wear on nerves as well as TV parts! No more 
broken parts caused by chassis slipping. In 
other words -it's TOPS!" Mr. F. C., Michigan 
Tel-A -Turn holds sets 9" to 25" wide and up 
to 200 lbs. Ideal, too, for servicing amplifiers, 
record changers, and other electronic equip- 
ment. 

Direct Factory -to -you Price 
Mail coupon TODAY for descriptive. illus- 
(rated folder, telling how you can make more 
profit with a Tel -A -Turn service cradle in your 
shop. 

ROGERS MFG. CO., Dept. EW -99, Lindsey, Ohio 
Please send me free folder about Tet -A -Turn. 

Name 

Address 

City Stole 

"Stop playing your pancakes 
and start eating them, or I'll 
take away that Jensen Car- 
t ridge!" 

156 

Listening tests did not show up any 
flaws such as distortion and tracking 
problems. In fact, we reduced needle 
pressure to 3 grams and found no diffi- 
culty in having the cartridge track 
loud passages. At this pressure the 
output voltage was 5.8 mv. at 5 cm /sec. 
recorded velocity. At greater pres- 
sures this output should be somewhat 
higher. The tonal quality is smooth 
without any noticeable coloration. 

Let us not forget that we checked 
the non -professional unit. It is ideal 
for use with those record players that 
require greater stylus pressure for 
proper mechanical operation. We 
would not use it with the finest equip- 
ment in that the 6 gram pressure re- 
quired is harder on stereo records than 
the lighter pressure would be. With 
this in mind, we will be looking for - 
ward to G -E's professional model with 
its even better expected over -all per- 
formance. 

NEW UNITED AUDIO 
Imported Record Player 
WIlla it comes to record changers, 
\\e always felt that we had seen 

.Very possible combination of mechani- 
cal operation and that really not much 
new and exciting could be expected. 
We were foolish in this belief but then 
we never really gave too much thought 
to foreign producers who do, on occa- 
sion, come up with surprising ideas. 
On the other hand, it is rather difficult 
to beat the Germans and Swiss when 
it comes to precision workmanship and 
unique mechanical designs. 

One of the best stereo record chang- 
ers that we have seen to date will soon 
be imported from Germany and mar- 
keted in this country by United Audio 
Products as its Model DUAL -1006 
Turntable /Changer. It is a dual unit 
in that it can be used as a record 
changer, intermixing any size record 
up to a total of ten (all the same 
speed), and then by replacing changer 
spindle with a shorter one, the machine 
operates as a single -play turntable. 

As a changer all records are piled 
over the center spindle. During the 
change cycle all records of the stack, 
with the exception of the bottom one, 
are lifted by the spindle action, to thus 
divorce the weight and pressure of the 
stack from the bottom record. The lat- 
ter is then released for descent to the 
turntable. Finally, the stack is then 
eased down to the original position, 
placing the next record in proper posi- 
tion for next play. In short, the stack 
is not held in position on the spindle, 
but rather it moves up and then down 
again, simulating an elevator action. 
This method does not chip the edges of 
records nor enlarge the center holes 
as may be done with other types of 
changers. 

Proper needle drop for various size 
records is accomplished by one of the 
most novel methods we have seen. 
After a record drops, the arm moves 
towards the center of the record and 
drops on roller feeler guides which ex- 

CRYSTAL CONTROLLED 
CONVERTERS 

POLICE FIRE COMMERCIAL 

For use with 
12 V. Transistor type 

car radios - 
26-50 MC. 

$24.50 
Can be self installed in seconds. Other 
models for 152-162 MC available. Also 
complete line of conventional powered 
converters, tuners and receivers. 

A practical converter for emer- 
gency use with powered home 
or auto sets. Tuneable over 12 

108-174 
26-50 

MC 
or 

$ 1 3.95 
Also available crystal con- 
trolled up to 54 MC. .$16.115 

ORDER TODAY OR WRITE FOR LITERATURE 

KÜHN ELECTRONICS 
0 GLENWOOD CINCINNATI 17, OHIO 

WANTED! 
Equipment, 
Components or Parts! 
If you have something to sell, let 
ELECTRONICS WORLD readers 
know about it in our classified 
section. It costs very little: just 
50G a word including name and 
address. Minimum message: 10 
words. For further information, 
write: 

Martin Lincoln 
ELECTRONICS WORLD 
One Park Ave. 
New York 16, N. Y. 

Attention, Volt -Ohm -Mill iammeter Users! Are You 

Sore That 180 Volts Are Not In Putt 310 Volts? 

....In , 

° 
UI n.l : on .4 . I e : eat. \ o1w rr,or 

the Irn111011 culta seal, 
rliF: l'. IN 1\1,1'N 1:,t "11 

Give Us Half -an -Hour of Your Time and We'll Give 
You Up to 18 More Ranges on Your Present V.O.M. 

M., 
I 

,.., ... a..o-r .JI I..n. ,..wtly G4 1..,..r.. i... N 
will I.e the name. IN Allnl l IIIN. yln' CAN l'M1L NOW 1\ 

\Intat: cl\I.I AGE ANI/ CURRENT RANGES. 
SEND l'a-R\r your nnme nnA wddrcr with thin ad. r411 uN1.1' SI 
for the on 51)IPFaB 2110 \a\. láanlw 

Ìn 
nun eIend 

FREI, ordrt: ALL ABOUT cnNl'ra Rel. lltin 
of info on VOM. 

ll 
In. wM1o. instructions r \l\. 

NEW WORLDLAORATORIES.O.Relfl.AsterleL.l.f . N. V. 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK 8 WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURF 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17, MD. 

ELECTRONICS WORLD 
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United Audio Products DUAL-1006 
imported record player which will 
retail in this country for 569.95. 

tend down from the head beyond the 
stylus tip. The arm then moves out- 
ward with the roller guides riding over 
the top of the record. When the feeler 
guide reaches the edge of the record, 
proper stylus position is obtained. 

For manual operation one has two 
choices -either to use the push-but- 
tons for conventional single -play op- 
eration or to simply use the separate 
manual switch, in which case the arm 
can be lifted and moved back and forth 
at will. Automatic shut -off will oper- 
ate with either method. 

The DUAL -1006 is a 4 -speed (162x, 
33'3, 45, and 78 rpm) record player, 
including such features as direct gear 
drive; stereo -mono switch; built -in 
pressure gauge reading 2 to 10 grams; 
heavy duty motor; and self -muting cir- 
cuit. Three push- button switches 
(repeat, stop, and start) simplify op- 
eration while cycling, and automatic 
shut -off is possible with an unusually 
low 2 -gram stylus pressure. 

There is one other feature that re- 
quires special mention as it is a key 
factor in a design that permits changer 

operation with as little as 2 grams sty- 
lus pressure. This is with regard to 
the tone arm -it is literally free -float- 
ing. - A novel friction type clutch de- 
sign disengages the tone arm mechani- 
cally during all playing positions and 
engages only during start and stop 
operations. 

We played the changer off and on 
during a weekend and put it through 
as severe a test as is reasonably pos- 
sible. We suggest that anyone who is 
interested in a record changer for 
stereo hi -fi operation make sure that 
the dealer demonstrates this one for 
you. We used a Pickering "Fluxvalve" 
cartridge and had no trouble with hum. 
The wow and flutter is as low as in 
some professional -type turntables. 

As is particularly important with 
any mechanical device, continuous 
trouble -free operation is a salient fac- 
tor. It is impossible for us to pass on 
any specific guarantees. Just two days 
of operation doesn't provide an answer 
to this question. 

There are two suggestions we plan 
to pass on to the manufacturer. Dur- 
ing any change cycle the turntable 
operates at 45 rpm. With certain 33- 
rpm records a portion of the first 
groove is playing before turntable 
speed drops down to 33 rpm. The other 
point to be mentioned is that the auto- 
matic shut -off failed on one out of 
three attempts. Both of these faults 
should be able to be corrected with 
slight adjustments. Since these record 
players have not as yet reached the 
market (at the time of this writing), 
the manufacturer will no doubt check 
these points carefully before delivery. 

Manufacturer's Comments: As you an- 
ticipated, simple adjustments control the 

RADIO ELECTRONIC 

SURPLUS 
10603 FM RECEIVER 

20.-27.9 mc. Equipped with 10 push 
buttons for selecting channels. Cont. 
variable tuning over he entire range. ` Unit complete with tubes, built -in loud 
speaker, squelch circuit, head phone 
jacks, schematic diagram on bottom of 
case. Approx. weight 34 lbs. 

- - Used Good $9.95 
Like New $12.95 

DM -34 Dynamotor 12 or 24 -volt D.C....each $3.95 
BC -604 Transmitter; 20:27.9 mc 

NEW $4.95 
Crystals (set of 80) for 8C604 transmitter, 20 to 27.9 mc 
Price $5.00 per set 
Manual with schematic for BC603,BC634. 
Price $1.00 each 

DM35 DYNAMOTOR: 12 Volt input, output 625V..225A 
Used with BC -604 $9.95 
12V Eicot Dynamotor: Output 440V, 20CA. N F w $7.95 

PEI 20 POWER SUPPLY 
6, 12 or 24 -volt (specify voltage/. 
Used with BC659 and 620 $6.95 each 

TEST SCOPE- SYNCHROSCOPE- 
PULSE ANALYZER 

1 0.59 APA -11. Late production. 
Modular subassembly construc- 
tion. Video ampffler is flat to 4 

IO mc. 3BP1 presentation. Test -scope 
sawtooth 25- 20,000 cy. Has oll 
normal test -scope controls. As 

= synchroscope and pulse analyzer, 
act spts positive cr negative puls- 

es. Video delay circuit permits leading edge of pulse 
to be seen. Calibrated -dial horizonta shift measures 
pulse durations from 0.5 to 100 mksoseconds. Sine - 
wave- oscillator calibrator measures recurrence rates 
from 200 to 6000 pps accurate within 0.4%. Builtin 
power supply requires 115e, 400 cy, 196 watts. Ex- 
ternal 60 cy power supply may be mace to furnish plus 
350 and -1300 vdc and 6.3 vac. In excellent condi- 
tion, with all 19 tubes, schematic with parts values, 
parts- location pictures, operating instructions, theory ex- 
planation, and maintenance charts. Shipping weight 60 
lbs. Used, good. Price each $19.50 
NO C.O.D: s. REMIT FULL AMOUNT W TH ORDER. ALL 
PRICES F.O.B. PASADENA. 

C & H SALES CO. 
2176 E. Colorado St. Pasadena 8, Calif. 

I 
, 

NOW YOU CAN SECURE A 

HIGH SALARIED TOP PRESTIGE 
CAREER IN ELECTRONICS 

IN ONLY ONE YEAR! 
ELECTRONICS is the fastest growing industry in America today, 
creating unlimited opportunities for high salaries. with rapid ad- 
vancement in INDUSTRY AND THE ARMED FORCES for Bailey 
Trained electronic engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF 
THE ARMED FORCES send recruiters to visit each graduating 
class at Bailey Tech. offering unusually high starting salaries. 
BAILEY GRADUATES ARE BEING HIRED for such fascinating and interesting work as technical salesmen. research and development 
of guided missiles, electronic business machines and automatically 
controlled manufacturing plants, etc.. also good RATINGS IN THE 
ARMED FORCES. 
UP'ro SEVEN TECHNICIANS are needed for every engineer... this, plus superior training is why Bailey Graduates are being paid more to start. and are advancing more rapidly than many men who have spent four years in training. 
Resident training is easier and costs less than you may think! We provide housing and part -time jobs while in school. plus free 
nationwide employment service for graduates. If you want to quickly enter America's fastest growing and most exciting in- dustry, write for free booklet ... no obligation. 

Veteran Approved 

BAILEY TECHNICAL SCHOOLS 
1651 S. Grand St. Louis 4, Mo. t>tst 5t 

This Minneapolis -Honeywell 
system controls hundreds of 
automatic manufacturing op- 
erations. Experience on live 
equipment is emphasized at 
Bailey and is another reason 
for the tremendous backlog 
of high pay positions waiting 
BAILEY GRADUATES. 

r -MAIL TODAY- 
Please mail immediately this free booklet without obligation 

Nome 

Address 

City _ Star.. 
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Advance 
POWER SUPPLY 
KIT BARGAIN! 

Prlma.y 115V, 60 Cy. Sec.. 400.0400 V. 200 
Ma.. 8.3 VCT u, Amp.. S VCT .r 2 Amp std. 

unt,ng plus 8 Hy 200 Ma chokes and 
ST .59 two 8 MN. 600 V oil condensers ....Nit i s7 

DC Power Supply Nit 24 VDC -2 amp output..53.95 

RELAYS! RELAYS! 
sl0 V AC DPDT 

W.L. 52.95 
110 

V 
AC 12PDT 

8.73 0 o 
110 V AC DPDT 

Ceramic -Leach. 3.43 
V DC DPDT 

Allied 1.39 
LARGE STOCK 

RELAYS! 
6 V DC SPOT 

1.35 Advan e 
24 V AC SPOT 

Sigma 1 -F 1.35 
teem. for 
110 V AC 1.85 

16.000 Ohm Plate, Sig. 

00 
SPOT - aai. 

Will to 500 operate 
Mma 53.99 

AC. DC RELAYS 

* * * * ** **Solenoids * * * * * * ** 
IISV 60 Cyc cont, duty. 16 Lb. pull each 55.50 
8 lb. pull each 2.75 (2 for SS) 12 for 510.001 

34V 8 230V SORENG IN STOCK! 

POWER 

11TRANSFORMERa 
6.3.V., 9 Amps; 5 V.. 6 Amps. 
Flat mounting. SPECIAL 5.95 
350 Mills.. SPECIAL 7.95 

McELROY 

TAPE PULLER 
115V 

S0,9 5 AC -O S8.95 

CHOKES 
FULLY CASED 

by. 100 Ma ..51.09 
by, 100 Ma.. 1.49 
hy. 200 ma.. 1.59 

2 Hy, 300 Na.. 5.99 
2 by. 100 Na.. 2.59 

Signal Corps 
Earphones 

N,- Impedance Dual 
Headset. w 
headband i Cor(di. Used 

PerrSet 
1.... 

SIsT9 
2 for 53.25 

* **tit Transformers * * ** 
ALL WITH 110 VOLT PRIMARY 

6.3 V.... SEC. 25 Amp. 53.95 
1 Amp. 51.25 35 Amp 5.75 
3 Amp.. 1.89 12 V SEC. 2 Amo 1.19 
5 Amp.. 2.45 24 V SEC. 1 Amo 1.25 12 Amp. 

. 3.25 24 V SEC. 3 Amp 1.95 

12 or 24V 1 Please specify). NEW. SIO.7S,'a 

RG -B /U CO -AX CABLE 
52 -ohm ,mpodance, 100.ft. length.. 57.75 
RG -59A U (72 -ohm) with male and female 
50-58, rs 1000 ft. length 

$2 45 
$4.75 

OIL CONDENSER BARGAINS 
I SPECIAL!! 3101 mfd SOO VDC 

2 Mfd 600 VDC .45 
MId 600 VDC .76 

8 MId 600 VDC .90 
10 MId 600 VDC 1.10 
12 Mid 600 VDC 1.35 
IS Mfd 600 VDC 1.90 
50 M/d 600 VDC 4.25 
20 Mkt 650 VDC 2.75 

1 Mid 1000 VDC .50 
2 Mid 1000 VDC .75 

NM 1000 VOC 1.60 
12 MId 1000 VDC 2.75 

52.95 I 

Mid 1500 VDC 1.75 
16 MId 1500 VDC 2.95 

2 Mid 2000 VOC 1.30 
3 Mid 2000 VDC 2.75 
1 MId 3000 VDC 1.85 
2 Mfd 4000 VDC 5.79 

MId 4000 VDC 14.50 
2 Mid 9000 VOC 8.79 
1 Mid 7500 VDC 6.95 

2 MIa 10000 VDC 24.50 
1 Mid 12500 VDC 24.50 
2 Mfd 12300 VDC 32.50 

L- O -O -K! PANEL METERS 
1- METERS 

0.1 Ma. ..53.50 
0.200 Micro -amps 3.90 
0.500 Micro -amps 3.50 

2" METERS 

0 -3 amps. RF m .. 2.95 
0 -200 Micro -amps 2.95 
0.30 M,II,-amps. 2.95 
0.250 Milli-amps.. 3.95 
0.300 V AC . 3.25 
10.0 l0 6 De. 3.95 

75 
null 

amp. 
II indicator.. 5.79 

0 -7.5 V DC 2.99 
0 -150 V DC 2.95 

3" METERS 
0.200 Micro.amps 4.95 
0.8 V AC 3.45 

0150 V AC. . 

0 -1 Mill ... 4.45 
0 -5 Mills 3.9 
0 -100 M,IIS . 3.9 
0 -5 Amp Ac (scale 

marked 0. 1501.2.95 
0 -200 Mills . 3.45 
200.0.200 V DC. 3.45 
0 -300 

Amps 
DC. 

5.45 -10.0 to 6011 5.45 
RUNNING TIME 

METERS 
0.9999 GE 110V 7.45 
0 -9999 JBT 230V 9.90 
Comb w,freq. 

meter, JBT. 110 
V AC 17.95 

** SELENIUM RECTIFIERS ** 
-FULL WAVE BRIDGE - 

130 110 Vac input 30 24 VAC input 
150 mills 51.25 amp 1.15 200 mills .. .. 1.75 
300 mills 2.50 2 amp 2.15 
SOO mills 3.50 7 amp 5.25 11'2 amps 5.25 

SPERTI- VACUUM SWITCH! ....2.95 
same as used in ART -13 
TELEPHONE STUFF! 

4 WIRE TELEPHONE 895 ea COILED CORDS 
6 for 59.00 

TELEPHONE DIAL Auto,nat,c Eles 3.79 
TELEPHONE HAND SET W.E. TYPE GI 6.39 
STEPPING RELAYS 

2 deck. 44 os 6.95 
16 deck. 22 pos 22.90 

POWER SUPPLY Special!! 
RC -1086 ALL WIRED-READY TO USE RI -115V AC. SEC. 300V u, 300 Ma. 

105V SEC. Reg. supply sr 20 Ma. 
1 Meter 0 -15 Ma: 5 Tubes 1651(7, VR10S, 

S 
9.15 

61(6. 5U4 6SM7 ONLY 
PYROMETER POTENTIOMETER 

Single scale 
- 

electrically compensated. made 
by Lewis Eng. in hou. tax .556.90 

POWERSTAT 
0 -135 V AC dual -36 Amp.. 564.95 

M A R POWER SUPPLY 
115 V. 60 Cyc. input 12 -14 VDC, 2 Amp $8.95 output filtered and fully housed 

Min. Orner 53.00 -290,/4 with bead, P.0.0. N "°'" 10 DAY RUAR. PRICK 00 MDSE. ONLY 
o 

Advance Electronics 
6 West Broadway New York 7. N. Y. REctor 20270 
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change cycle slow -down action and the sensi- 
tivity of the velocity trip which activates the 
automatic shut -oft. The factory lias been ad- 
vised, and will ad.mnre t /rrle setting,. - - 
IET! WIEN MOO=IB 1gWIREMI 

CALENDAR In 
of EVENTS I 
Ifisi m J \ttr ... 1A.11 1111- 

26 

SEPTEMBER 17 -18 
Engineering Writing & Speech Sympo- 
sium. Sponsored by the PGEWS of the 
IRE. Sheraton -Plaza Hotel, Boston & 

Ambassador Hotel, Los Angeles. Pro- 
gram information from Jos. M. Cryden, 
Litton Industries, 336 N. Foothill Road, 
Beverly Hills, Calif., or Alexander M. 
Cross. Raytheon Co., Wayland, Mass. 

SEPTEMBER 18 -19 
IRE Section Meeting. Sponsored by the 
Cedar Rapids Section of the IRE. 
Sheraton- Montrose Hotel, Cedar Rap- 
ids, Iowa. David G. Berry, Collins 
Radio Co., Cedar Rapids, Iowa, chair- 
man of program committee. 

SEPTEMBER 21-25 
14th Annual ISA Instrument -Automation 
Conference and Exhibit. Sponsored by 
Instrument Society of America. Inter- 
national Amphitheater, Chicago. Pro- 
gram information available from H. S. 
Kindler, % ISA, 313 Sixth Ave.. Pitts- 
burgh 22, Pa. 

SEPTEMBER 22 -24 
Industrial Nuclear Technology Confer- 
ence. Sponsored by Armour Research 
Foundation of IIT, "Nucleonics," and 
Atomic Energy Commission. Morrison 
Hotel, Chicago. Inquiries regarding 
program should be addressed to the 
Conference, % Armour Research Foun- 
dation, 10 W. 35th St., Chicago 16. 

SEPTEMBER 23-25 
Special Technical Conference on Non - 
Linear Magnetic and Magnetic Amplifiers. 
Sponsored by PGIE of the IRE, AIEE, 
and ISA. Shoreham Hotel, Washington, 
D. C. Program information from F. G. 
Timmel, Westinghouse Air Arm Div., 
Box 746, Baltimore, Md. 

SEPTEMBER 25-26 
Ninth Annual Broadcast Symposium. Spon- 
sored by PGB of the IRE and ATEE, 
Willard Hotel, Washington, D. C. Pro- 
gram data from George E. Hagerty, '/ 
Westinghouse, 122 E. 42nd St., N.Y.C. 

18HIITO CREDITS 
Page Credit 
37 (top) . British Information Services 
37 Ford Instrument Co. 
38 (top right) .L. A. County Sheriff's Dept. 
38 (center left), 99 
38 (bottom% 
40 (top) 
40 (center right) 
40 (center left) 
44, 45 
47 
48, 9 
52 (top) 
52 (bottom) 

Remington Rand 
Burroughs Corporation 

Hughes Aircraft Company 
IBM 

CBS Electronics 
Bristol Company 

U S. Weather Bureau 
Winston Electronics, Inc. 

Westinghouse Electric Corp. 
58 ..Allen B. Du Mont Laboratories, Inc. 
64, 65 Ultravision Mfg. Co., Hawthorne, N. J. 
67, 130, 155 .... General Electric Co. 
73 (top and bottom), 74 ...U. S. Army Photo 
73 (center) .. . U. S. Navy Photo 
104 Sonotone Corp. 
157 United Audio Products 

TEST EQUIPMENT 
We hove moved -see new address below 

9g. Gen., Ferris Microvolter 18 -5. 15 -155 me .595.00 Frequency meter. 8.C. 221 or LM, with Orig. Cal. Nook 59.00 RCA Rider Chanalyst 559.00: Ni Freq. Adaptor 29.00 Freq. Meter, TS -173 UR, 90.450 c. Orig. Cal. book 149.00 Sig. Gen., Navy 131. 1001(0.90 me. a Mod Cont. 
VTVM, Navy Hickok 202 -5, also Is0 ads Ma. Sig. Gen., AM 6 FM. Hickok 188%, 100 N.C. - 110 Mc. 
Freq. Meter, TS -I27 .U. 379.725 Sig. Gen. 1.208, F.M., 1.9.4.5 6 1945 MC... Dumont 209. S inco pe Sylvania Polymeter 1342. with R F probe.. Dumont 224, 3 inch scope 

16.00 
19.00 

69.00 5.00 
59.00 
65.00 
39.00 
69.00 

RECEIVERS 
Collins. 79A- 1.2.5259.00 8.C. 312. 110V A.C. 49.00 M.O. -150 Rec. .. 195.00 B.C. 342. 11OV A.C. 69.00 H.Q..120 Rec. . 95.00 B.C. 348.110V A.C. 59.00 5.27 r 5 -36, FM S AM, 28 -145 Mu. 95.00 SupePro.. 779, with 110 V.A.C. Pply . 95.00 NRO Senior, with coil sets, 110 V. A.C. 95.00 

TRANSMITTERS 
Leltine 242.6 Mt,. 559.00 Millen 90801 . 59.00 Globe Scout 680.. 59.00 Viking 1, Shielded 135.00 Elmac AS4 -11 Mobile 79.00 DX -35. has 6 Mtr. 95.00 M.T. -18, BO thru 10 35.00 Eldico TR75 -TV . 35.00 All of the above Equip. is in good working order. 
(11Ip5 

uli 
V. 

5 e 
80 

FeC r S .1 TRANSFORMERS CHOKES 

6500 V.C.T. 250 
Ma. 519.00 

1400 V.C.T. 300 
Ma. .95 

1000 V.C.T. 200 
Ma. 3.95 

IS V.C.T. 25 An,p. 7.50 

2.SV. 10 Amp. 10 
NV 3.50 

8 Hy. -400 Ma. 95 
10 H. -290 Ma. not 

cased 2.50 
7 Hy. -300 Ma. 
25 Ny. -100 Ma. 
32 Hy.-0 Ma. 1.00 

MISCELLANEOUS 
RCA CSU -20A. F.M. 450 -70 Mc. %mit -Red. 110V. AC 179,00 
ARC .S. 2 Mtr, Xmitt. 319.00: GF 11 %mitt, 3 coils 14.00 OAP, Wavemeter, Ose.. 375.725 Mc. 49.00 
S.C. 610 transmitter es speech amplifier 225.00 Arc.3. Xm,tter. Rec., Power Sup.. Cont. box -145.00 Eldico SS Jr. 545.00; Arc , 2 Mtr. 15.00 Mine Detector, metal locator. new 29.00 Ni -bantl bile. Raytheon 21TR1IA Xmitt -Rec 29.00 
O.E. So Watt Amplifier, 6 tube 19.00 
Solar constant voltage transformers- 3 KW 

ChM 5114000, 
1 KW- 595.00; SOOnW 35.00 

echo ranging Equip.. new i crates. Re 
00; Ose. 529.00: DriverAmpliher 5.00 

ROME Rec. 2.2000 Mc. 569.00: 200 1(c- 215c 45.00 
TBS %miner 60 -R0 Mc-less 

p 
. supply 

929.00; Receiver HO V. A.C. 534.00; See 
C.Q. May 1958 for 6 mtr. 

603. F.M. Receiver converted for 30.50 
M.C. New 12 V. 535.00: 115 V. A.0 39.00 

ARR -2 Receiver 234 -258 M.C. 11 tubes 6.50 
Enctose sufficient Dos149e (excess returned) 25% 
with t..00 orders. FOB Hempstead. 

ALGERADIO ELECTRONICS CO. 
37 Greenwich St. Hempstead. N. Y. 

only 15e for this 
authoritative guide to 

building an 
inexpensive 
record 
library! 
reprinted from 
HiFi REVIEW 

Now -you can build a record library 
of hi -fi classics from the steadily 
growing catalogue of $1.98 releases! 
More than half a dozen big record 
companies are re- issuing great per- 
formances on the new $1.98 labels. 
You can have a guide to the best of 
these for 150 -by ordering this reprint 
of a recent article in HiFi REVIEW. 

t 

HiFi REVIEW, Box 1778R Eß 99 
Church Street Station, N. Y. 8, N. Y. 
Please rush my copy of the HiFi RE- 
VIEW reprint on building a library of 
$1.98 records. I enclose 1R to cover 
postage and handling. 

aase 

A d 11 

City %onr State 

ELECTRONICS WORLD 

K 
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wie 

ELECTRONICS MARKET PLACE 

RATE: 50c per word. Minimum lo word, November 1959 Issue closes September 10th. Send order and remittance to ELECTRONICS WORLD. One Park Ave.. N. Y. C. 16. N. Y. 

RADIO ENGINEERING 

ELECTRONICS, Associate degree-29 months. Tech- 
nicians, field engineers, specialists in communica- 
tions, missiles, computers, radar, automation. Start 
September, February, Valparaiso Technical Institute. 
Dept. N, Valparaiso, Indiana. 

BACHELOR of Science in Electronic Engineering. 
Degree in 4 years of Home Study. Pacific Inter- 
national College of Arts and Sciences, primarily a 
correspondence school. Resident classes also carried. 
5719 -U Santa Monica Boulevard, Los Angeles 38. Calif. 

WANTED 

WANTED: Tubes -special purpose and receiving. Top 
prices for Klystrons, Power Tubes, Thyratrons, T.V. 
and Receiving Tubes. Tubes must be unused. Also 
laboratory grade test equipment such as manufactured 
by HP and GR or TS and AN UPM prefix. V & H Radio 
and Electronics, 2053 Venice Blvd.. los Angeles 6, Calif. 
SURPLUS Measurement Model 78 or 80 Signal Genera- 
tors. Also Federal 804. State Quantity, Price and 
Condition. Communications Service, Inc., 3209 Canton 
Street, Dallas, Texas. 

CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiving, 
TV types, magnetrons, Klystrons, broadcast, etc. Also 
want military & commercial lab test and communica- 
tions gear. We swap too, for tubes or choice equip- 
ment. Send specific details in first letter. For a fair 
deal write, wire or telephone. Barry, 512 Broadway, 
New York 12, N. Y. WAlker 5 -7000. 

LABORATORY Quality Equipment and Military Surplus 
Electronics bought, sold. Engineering Associates, 432 
Patterson Road, Dayton 9, Ohio. 

CASH for used Short -wave Ham Receivers, Transmitters 
and Accessories. Treger, W9IVJ, 2023 N. Harlem Ave., 
Chicago 35, TUxedo 9 -6429. 
WANTED- Craftsman "Solitare" Amplifier in good 
condition. A. P. Akerlund, St. Charles, Ill. 

FOR SALE 

FM TUNERS, 88.108 megacycles. 4 tubes complete 
$14.95. Grutmans, 1 E. 167 St., N. Y. C. 52, N. Y. 

SERVICE business, land, building, stock, tools, and 
equipment. Established 1936. Net profit 10 year av- 
erage $8000 per year. Price $8000 cash. Griggs Radio 
Shop, Douglas, Ga. 

POCKET size six transistor, plus diode and thermistor 
radio complete with earphone, battery, case and at- 
tachable antenna only $27.95. Tropical Enterprise, 
Box 44168, Miami 44, Florida. 
TWO Motorola base Transmitters, One Mobile unit, 
antennae, hurricanetowers, etc. Excellent Condition, 
Bargain. Box 3091 West Palm Beach, Florida. 
MAGNETIC Tape at Bargain Basement Prices. Acetate 
Base: 600' -5" Ree1-3 for $2.85; 900' -5" Reel -3 
for $3.40; 1200' -7" Reel -3 for $3.95; 1800' -7" 
Reel -3 for $5.25. Mylar Base: 900' -5" Reel -3 for 
$4.20; 1800' -7" Ree1-3 for $6.85; 2400' -7" Reel- 
3 for $10.60. Guaranteed top quality -30 -15000 CPS 
satisfaction or money refunded. Add 15 cents per reel 
P. P. handling. Florman & Babb, Inc., 68E West 45th 
Street, New York 36, New York. 
DIAGRAMS for repairing radios $1.00. Television $2.00. 
Give make, model. Diagram Service, Box 672 -RN, Hart- 
ford 1, Conn. 

TELEVISION Sets $9.95 Plus shipping, Jones TV, 
Sanatoga, Pa. 

RADIO & TV Tubes at manufacturers prices. Guaran- 
teed -Send for free price list. Edison Electronic Tube 
Co., Menlo Park, N. J. 

HI -FI component bargains. Free list model closeouts, 
used equipment. Also quotation per your list. Hi -Fi 
Center, 1550 E. Lancaster Ave., Paoli, Pa. 
PROFESSIONAL Electronics Projects -Organs, Timers, 
Counters, Intercoms, etc. -$1 each. List Free. Parks, 
Box 1665, Lake City, Seattle 55, Wash. 

September, 1959 

GOVERNMENT Surplus Snooperscopes, parabolic reflec- 
tors, Receivers, Transmitters. Picture list 10C, Meshna, 
580 N. Lynn, Malden 48, Mass. 

TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Quality. 
Top Name Brands Only. Write For Free Catalog or 
Call WAlker 5.7000, Barry Electronics Corp.. 512 
Broadway, New York 12N, N. Y. 

GIZMOS & Such of Still River, Mass., offer a limited 
number of BC779 Hammerlund super pros guaranteed 
to please at $74.50 each. 

FOREIGN Auto Radio Distributor, FM -AM and AM, 
trade discount. Square Electronics, 150 -60 Northern 
Blvd., Flushing, N. Y. 

TELEVISION Picture Tubes below wholesale. Year 
warranty. Write. Lee Sales, Box 437C, Bardonia, 
New York. 

FREE Brochure with prices. Customized Front Panels, 
Chassis, Printed Circuit Boards. Assemblies for your 
Electronic Construction Projects. Electronic Aids, Box 
137, Stamford, Conn. 

TELEVISION & Radio Tubes, Parts and Supplies Guar 
anteed. Hi- Quality Tube Co., Inc., 284 Lafayette St.. 
Rahway, New Jersey. 

TAPE & RECORDERS 

STEREO Tape Rentals. For the very best at Icacst 
prices. Write California Taped Music Assn., 763 
El Camino Real, Redwood City, Calif. 
TAPE Recorders, HI -Fl Components. Sleep Learning 
Kits, Tapes. Unusual Values. Free Catalog. Dressner, 
69 -02R 174 St., Flushing 65, N. Y. 

AMPEX, Concertone, Crown, Ferrograph, Presto. Tand- 
berg, Pentron, Bell, Sherwood, Rek- O -Kut, Dynakit. 
Others. Trades. Boynton Studio, 1ORT Pennsylvania. 
Yonkers, N. Y. 

RECORDERS, Tapes, HiFi Components, Four Track 
Stereo Replacement Heads. Catalogue, EFSCO, 270 -E 
Concord, West Hempstead, N. Y. 

HIGH -FIDELITY 

RECORDERS, Hi -Fi. Free Wholesale Catalogue. Carston, 
125 -R E. 88, N. Y. C. 28. 

PRICES? The Best! Factory -sealed Hi -Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N. Y. 

DISGUSTED with "HI" Hi -Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St., New York 6, N. Y. 
EVergreen 4 -6071. 

INDUCTORS for Crossover Networks. 118 types in 
stock. Send for brochure. C & M Coils, 3016 Holmes 
Avenue N. W., Huntsville, Ala. 

INSTRUCTION 

ELECTRONIC and Aeronautical Engineering Technology. 
Two Year Courses. Bachelor of Science Degree in 
three years. Northrop Institute in Southern California 
prepares you for highly paid positions in Aviation and 
Electronic industries. Employment assistance during 
school and after graduation. approved for Veterans. 
Write for free catalog. Northrop institute of Tech. 
nology, 1183 Arbor Vitae, Inglewood 1, California. 
CALCULUS, Powerful Modern Mathematics, Easy Prac- 
tical Lessons, First Four $1, Mathco, 4256 -3 Minmor, 
Cincinnati 17, Ohio. 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. (Courses 
Bought.) Lee Mountain, Pisgah, Alabama. 

ENGINEERING and Art Degrees earned through home 
study. Electronics, Electrical, Mechanical, Civil, Phys- 
ics, Business Administration, Liberal Arts. When 
writing, specify course desired. Pacific International 
College of Arts & Sciences. primarily a correspond- 
ence school. Resident classes also carried. 5719 -C 
Santa Monica Boulevard, Hollywood 38, California. 

SPECIAL offer, complete correspondence course in 
Electronics, Television and Radio only $49.50. All new 
modern material. Formerly sold for $400.00. 43 texts, 
over 2000 pages. Limited number available. Write 
dept. EW, Electronics Training, P. O. Box 764, Pitts- 
burgh 30, Pa. 

IF you have a background in Electronics, but are 
having trouble passing FCC Phone Exams, my 12 
years experience as Chief Instructor of Electronics 
School can help you over the hump. Net a course. 
Write me personally for free literature Wallace Coor, 
1614M Morson Road, Jackson 9. Miss. 

HELP WANTED 

WANT Free Overseas lob Informatq.r'7 Write -. Em- 
ployment Headquarters, 79 Wall Street, Dept. 8 -B, 
New York 5. 

BUSINESS OPPORTUNITIES 

AMERICAN Overseas lobs. High Pay. Men, Women. 
Transportation Paid. Free Information. Write: Trans - 
world, Dept. UV, 200 West 34th St., hew York 1. 

TV Picture Tube rebuilding plant and training pro- 
gram still available for many territor es. Investment 
$8,000411,000. Annual volume $25,000 to $100,- 
000. Windsor Co., 999 N. Main St., Glen Ellyn, III. 

JOBS Overseas! Write Janecek Development Co., 109 
Hub Station, New York 55, N. Y. 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD99, 
Chicago 32, III. 

REPRESENTATIVES Wanted -High Commission. No 
door -to -door canvassing. Training by mail. Write to 
Fortuna Offices, P.O.B. 49, Vienna 1,E, Austria. 

FOREIGN Employment Information -S1. Parks, Box 
1665A, 1.:..e City, Seattle 55, Wash. 

DISTRIBUTORS Wanted. Germany's finest HiFi Speak- 
ers and Stereo amplifiers. Cheshire Co., Parcus Str. 
10, Mainz, Germany. 

MAKE $25 -$50 Week. clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Parti- 
culars free. National, 81 -DG, Knickerbocker Station, 
New York. 

REPAIRS and SERVICING 

ALL Makes High Fidelity Speakers Repaired. Amprite, 
70 Vesey St., N. Y. 7, N. Y. BA 7 -2580. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

OPTICAL Bargains -- Request Free Gant Catalog 'C1." 
96 pages -Astronomical Telescopes, Microscopes, 
Lenses, Binoculars, Kits, Parts. Amazing war surplus 
bargains. Edmund Scientific Co., Barrington, N. J. 

MISCELLANEOUS 

BARGAIN -12 ball pens $1. Free girt. W. Gill, 89 -20 
74 Avenue, Brooklyn 27, N. Y. 

DECALS -Trademarks, Service, Sales etc. Write Allied 
Decals, Inc., 8378 Hough, Cleveland, Ohio. 

WINEMAKING; Beer, Ale Brewing. Illustrated. $2.00. 
Eaton Books, Box 1242 -TC, Santa Rosa, California. 

AMERICA'S 3,774 radio and televis,on stations need 
part time help. Often no experience necessary. Work 
part time as announcer, technician, camerman, prop. 
man, many other jobs. Complete copyrighted instruc- 
tions $1.00. Jerry Zastrow Radio, Box 802, Aberdeen, 
South Dakota. 
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'SCOPE ASSEMBLY 
ULTRA- COMPACT 

Only 41/2" High x Wide x 
83/4" Deep 

3 t'_ ft. cable and plug attached. 11eight :1' _ Ihs. 
Complete with 2API 'scope tube and Millen shield. 
Has separate focus and intensity c rnl rnl -115 
CAI' .100 l'I'S. ICan he converted 'to 11.0 CPS.) 
.11fá. he 1 :1 :. I'rrf nl :, mdulvlinn m', r foun- 
d...1,1. Order No. 1D- 11t6 /APC -15 x$6.95 
(sorry no manual). Price sw s7J 

T -17 Microphone. NEW'. I), tg irrd lurk. .54.95 
2 Mm. r 4,000 VOC Capacitor $5.00 
DPDT 12VDC Relay. Tspr 11 -22 $1.25 
SQUARE D -Nve Dty SPOT Knife Switch. 
NiW $1.00 
Leach 12 VDC DPST Relay u7 Imps 

1 Arm. N.t). , or.,. .. $1.25 

AUTO TRANSFORMER 
Primary: 115/1/60- n cap. 
Secondary: 115/117/119/121/123/125(127/ 
129 /1:41 /135 Ce 25 amps. 3.37 KVA. 
Dimensions: S 3/16" x 9 15 /16" x 13 13/16" 
(ORIGINAL POST OVER $100.001. Barad 

government wrap. 
$15.00 STOCK ]U. 1T- 11:, -I ".r. I',b, 

SHIELDED -ISOLATION 
TRANSFORMER 7.5KVA 

Primary: 1 1 5/2:10 . 

ndary: 115/1/I 
n TtansL,r 

g 
r 11/1111/1111' 

.00.0n. .oú.ÓÓ. Net rri t-t65 _ 

Ih- 
i,,'c b A1'1' 

Tups 
!, hc 

S 150.00 
FTR TRANSFORMER L, E GEM" 

cri: 19,000 ' ,,00 Ohms. 1,4,". I1 s ". 
2" high. lier,'.. :IRA. Brand n original 
boxed. Mfd by pled, -r:,l Tel & Radio., Ultra om- 
Part construction. Weight less than 6 , Ideal 
for u s Plate to line , r line to grid, phone 
patch and telephone uses. 

or 
for audio use 

the l range from 2511 to _5(111 CPS. Catalog 
C,6 -1212 -2. > 

Prie 49c each (lots of 10 35c each) (lots of 
100 35c ea.) ( lots of 1000 20e ea. l 

SSB TRANSFORMER 
n d U J : \\ I. < <h I:ig -March '58 

i', t "f l', T. mlir f., combination 
ngbe,n Iit0O ohm., r -2110 ohms. 22,000 

r By using the , ntertaps the impedances rtts. 
quartered l . The ideal transformer for a SSB 

.nsrnitter. Other imerstage. transistor. 
e patch. line to grid , r plate. high impedance 

"" ;at p e. etc. Sire only 2h. s r w. s I" d. 

CORNELL -DUBILIER 
HEAVY -DUTY 12 VOLT 

POWER SUPPLY 
D. Model No. :3II.1. liea,)'-Duts'. .1(10 Volts 

Output at 335 MA. Vibrator Supply Units are 
de with the unrest of components ent.s and best , 
anion for long trouhle -free use. All ,nits :, 
sod new. packed i original tell. Johber- ('ar- Iliils t ,mplele with 1w,, ('5 -1006 I:.miner Tubes 

COMP 
C.O. Vibrator. Only ..515.00 

BINARY SCALER 
GI; Model .I SNI BI. For industrial counting. in- 

timing, repeat cycling, nuclear applications. 
Complete with 5963 tube. Sealer fits regular 

petal socket $5.00 
EVA Ili -Voltage \mfr. 

PRL: -115 Volts A.C. 60 cycles. 
SEC. 1.,000 Volts 
NET WEIGHT:-07 Ihs. 
STE. NO. KS.vl7.1 $20.00 l'Rtt'E 

RG 59/U Coat( Cable (73 Ohms) 
$4.00/C Feet- $37.00/M Feet 

GLAS -LINE. Plastic Guy Wire- 
52.89/100 ft.: $17.34/600 ft. 

4X150A 4, 57.00/ 3828 m $3.00/ 3E29 (n 
$6.00/ 829B In $8.001 813 (r, $8.501 826 

60c/ 404A r, $7.00/ 6C21 m $10.001 
VR -150 m 35c/ RK72 

r 

, 25c/ 316A (n 20c/ 
838 ln $1.00. Write for free tube order 
blanks. 

BA 
ELECT RONICS TUBE 

HQS. 
INDUSTRIAL CORP. 

Seéaralr Export rDrpt. prom 
° 

y rnp.a,tes your I 
rS ana qp ,es. Write. 

All p F.O.B. N.Y.C. Specify method of shipment. All rchandIse insured and guaranteed or cost of mdse. Receiving tubes guaranteed 90 cdays- 
Phone: 1purpese 5.7000. 

%mtg. tubes guaranteed 30 days. 1000. 

SEND 250 FOR GREEN SHEET CATALOG 

BARRY ELECTRONICS 
CORP. 

512 Broadway, Depf. M. New York 12, N. Y. 

INDEX 
OF 

SEPTEMFI : 
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The Old Fronttir1 
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.The New Frontiers 
are in science, design, production 

,-4 

The new frontiers are being exploited by companies 
which like Triplett have worked the frontier of elec- 
tronics for over 55 years. 

Working the frontier means being on the spot 
with the equipment to develop and maintain this 
new made world. Triplett has a history of over 50 
years of being first with the best in panel instru- 
ments and test equipment at a practical cost. 
Triplett is still working on the frontier of electronics 
with such innovations as these: 

Over 55 years experience in instruments 

Model 310 a complete miniature 
V -O -M with single switch selection 
and the ranges and accuracy of units 
several times its size. Used with 
Model 10 clamp -on ammeter plugged 
in it becomes one of the world's most 
versatile pieces of test equipment - 
even measuring current flow without 
stripping wires. 

Model 630 -PL V -O -M with such ad- 
vanced features as an unbreakable 
clear plastic front for wide range, 
shadowless, instant vision, polarity 
reversing switch, single king size 
knob for selecting both range and 
circuit, continuous resistance read- 
ings from 0.1 ohm to 100 megohms. 

Triplett Electrical 
Instrument Company 
Bluffton, Ohio 

Model 690 -A, a new Transistor Tester 
with more Triplett "plus in accuracy 
and simplicity, for testing leakage and 
gain of all low and medium power PNP 
and NPN transistors. Small, rugged, 
battery- operated, it measures DC Beta 
from 5 to Infinity. Affords exact tests for 
shorts, checks forward Q reverse leakage 
of diodes. Features single switch selec- 
tion of transistor types, positive "off" to 
prevent accidental battery drain, separate 
"calibrate" and "gain" buttons eliminate 
errors, transistor socket and external 
leads for any basing arrangement. 

New Unimeters-a great step 
forward in Increasing meter in- 
ventory flexibility while cutting 
inventory cost. These Select - 
Your -Range unimeters consist of 
only two basic meter movements, 
which can be combined with any 
one of a number of separate dial - 
component units for a widevariety 
of meter ranges. Movements 
quickly and simply slide onto dial - 
components and lock together - 
no soldering, no wiring. Exclusive 
Triplett Bar -Ring construction for 
self -shielding, greater accuracy 
and sensitiv ty. 

Throughout the world Triplett first ... to last 
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THE ONLY ULTRA- COMPACT 

-WAYWIDE -RANGE 
SPEAKER SYSTEM 

designed for true stereo 

glecZylt"cc 
HIGH FIDELITY 

RE GAL 
Gives you bass so low you can feel it ... bass you would expect 
from a conventional enclosure three times the size. Gives you 
balanced, full -range, flat response without attenuation or peaks. 

Ideal as an economical "first" system, 
an "add -on" or in a pair for stereo 

You need not, be an acoustical engineer to understand 
why there is so much stereo value in this ultra- compact 
speaker system. The same exclusive features that have 
always made ELECTRO -VOICE systems best for mon- 
aural are an absolute necessity for true stereo ... and 
you get these vital features in the REGAL III. 

Acoustically- correct enclosure is matched to specially - 
designed 12 -inch LF driver for exceptional extension of bass 
response and unusual dynamic range ... without sacrificing 
efficiency and without the need for unusually -large amplifier 
power. 
E -V Super Sonax VHF Compression Driver with exclusive 
Sonophase' throat design assures you of the smooth, spar- 
kling highs so necessary for precise musical blend and balance. 
E -V Diffraction, in both the Horn- Loaded Mid -Range Driver 
and the Super -Sonax Tweeter, gives you all -imps rtant 

I C?g Cep) TA 
so essential for all- position stereo listening. By wide -angle 
(180 °) diffraction, the higher frequencies are completely 
dispersed smoothly and evenly throughout the listening area. 
This insures proper fusing of the significant stereo sounds 
from two speaker systems in controlled and varying propor- 
tions ... gives true depth and placement to the musical in- 
struments simultaneously, without spatial distortions .. . 

assures easy listening from anywhere in the room. Conven- 
ient but concealed "Presence" and "Brilliance" controls per- 
mit quick and easy musical balancing to room acoustics. 
Luxurious furniture- crafted enclosure is finished on all four 
sides for placement anywhere on shelf or floor. 
REGAL III. Complete 3 -way system in enclosure, ready to use. Choice of 
Walnut, Mahogany or Limed Oak. Size 12% "d,13' /, "h,24"w. Net, $147.50 

C ESQUIRE 200. Economical version of the 
Regal. Complete 3 -way system in mod- 
ern enclosure, with single rear -control. 
12 -inch bass speaker, special 8 -inch 
cone mid -range driver, and Super -Sonax 
diffraction -horn compression tweeter. 
Choice of walnut, mahogany or limed oak. 
121/2 "d, 131/2 "h, 24 "w. Net, $111. 

See it- Hear it - Enjoy it - on Money -Back Guarantee. 
At your E -V high -fidetity dealer or write for Catalog No. 134 to Dept. 99 -N. 

No Finer 
Choice than 

ELECTRO- VOICE, INC., BUCHANAN, MICHIGAN 
'Design Patent No. 182351 
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