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

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

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

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

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

111 Unbreakable plastic meter window. 

BANANA -TYPE JACKS -positive connection 
and long life. 

The most comprehensive test set in the Triplett line is Model 
100 V -O -M Clamp -On- Ammeter Kit, now available at distributors. 
The world's most versatile instrument -a complete accurate 
V -O -M plus a clamp -on- ammeter with which you can take 

measurements without stripping the wires. Handsome, triple - 
purpose carton holds and displays all the components: Model 
310 miniaturized V -O -M, Model 10 Clamp -On- Ammeter, Model 
101 Line Separator, No. 311 extension leads and a Leather 
Carrying -Case, which neatly accommodates all the components. 
Model 101 literally makes it possible to separate the two sides 
of the line when using Model 10. Extension leads permit use of 

Model 10 at a distance from the V -O -M. Complete Model 100 

is only $59.50. 

For full information see your Triplett distributor 

or write (CI Lit 
TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 

AND A VOM FOR EVERY 
PANEL METERS PURPOSE AND EVERY PURSE 
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Why are more Service -Dealers 
Switching to 

the Businessman n Mc tien suit know, h,', Ilion suon I man s 
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because 
they know 5 million antennas need JFD is the total antenna line with the 
replacement -that JFD HI -FI TV right model, at the right price for every 
antennas assure them a bigger share of location -does the most for them in 
this profitable market. mile -shrinking performance and cus- 

tomer confidence, 

because because 
JFD all -out advertising sells for them in JFD sales stimulators such as cloth 
powerful national mass media -such as patches, decals, mobiles, banners, dis- 
Look, TV Guide, Successful Farming, plays and direct mail give them the 
Farm Journal, Progressive Farmer. complete package to sell new customers. 

HOW MUCH INSTALLATION BUSINESS ARE YOU LOSING BY NOT SWITCHING TO 
JFD? THE TV ANTENNA LINE AMERICA KNOWS BEST! 

THE BRAND THAT PUTS YOU 

HI -FI HELIX 
Silver or Gold Anodized 

HI -FI BANSHEE 
Silver or Gold Anodized 

HI -FI FIREBALL 
Silver or Gold Anodized 

JFD ELECTRONICS CORPORATION , Brooklyn 4, New York 
JFD International, 15 Moore Street, New York, New York JFD Canada, Ltd., 51 McCormack Street, Toronto, Ont., Canada IN COMMAND OF THE MARKET 
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Troubleshooting with Trace 
reveals no voltage at the 
audio output transistor 
base -a good lead toward 
spotting the trouble in this 
transistor radio. 

Color original 
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BREAKTHROUGH TO HI G HER PAT 
ABOVE AVERAGE INCOME. "'` L 

AVERAGE INCOME 

T R O N I C S 
TV -RADIO 

ZS 
START NOW! Break through the Earning Barrier that stops 

Mi ( half- trained men. N.T.S. "All- Phase" trailing prepares you - 
tECHNLCLpN 

at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio as a MASTER TECHNICIAN. One Masher 
Course at One Low Tuition trains you for inlimited opportuni- 
ties in All Phases: Servicing, Commr,ni:ations, Preparation 
F.C.C. License, Broadcasting, Manufac-uring, Automation, 
Radar and Micro- Waves, Missile and Rocket Projects. 

LOW INCOME 

0At-4A1NED 

A more rewarding job ... a secure 
future ... a ri =her, fuller life can 
be yours! As an N. T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable- btsiness. 

SUCCEED IN MANY HIGH -PAYING 
JOBS LIKE THESE... 

TV -Radio Sa es, Servire and Repair 
Profitable Business od Your Own 

Commun ca:ions Technician - F.C.C. License 
Hi -Fi, Stereo & Sound Recording Specialist 
TV -Radio Bnadcastin; Operator 
Technician n Computers & Missiles 
Electronics Field Engineer 
Specialist ie Microwaves & Servomechanisms 
Expert Trouble Shoot -r 
All -PhasE Master Technician 

You ? work on 

actual job 
\ projects 

19 BIG KITS 
YOURS TO KEEP 

NATIONAL _ SCHOOLS 
0000 S0. FIGUEROA ST., LOS ANGELES 37, CALIF., U. S. A 

Write Dept. RG -1200 
El 

eta 

RESIDENT TRAINIiNG AT LOS ANGELES 

if you wish to take your trainìmg in our 

Resident School at Los Angeles, start 

NOW in our big, modern Shops and Labs. 

Work with the latest Auto and Diesel 

engines - all types - 
fuel injection, au- 

tomatic transmissions, all power equip- 

ment - most complete facilites offered 

by any school. Expert, friendly instruc- 

tors. Graduate Employment Service. Help 

in finding home near school and part 

time job while you learn. 

WRITE FOR SPECIAL RESIDENT SCHOOL 

CATALOG AND INFORW:TION 

rr.rr,r,fyf(rrf 

ACCREDITED MEMBER 
the only nationally 

e 
c gnieed accrediting 
agency for private 

home study schools. 

N.T.S. Shop- Tested HOME TRAIN- 
ING is Bette', More Complete, 
Lower Cost ... and it is your key 
to the most fascinating, opportu- 
nity- filled industry today! 

YOU LEARN QUICKLY AND EASILY 
THE N.T.S. SHOP- TESTED WAY 

You get lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 
You build a Short Wave -Long Wave 
Superhet Receiver, plus a large - 
screen TV set from the ground up, 
with parts we send you at no addi- 

Free book 

gives you all the facts 

tional cost You also get a ProFes- 
sional Mul,,itester for your practcal, 
job pro ects. 

EARN AS YOU LEARN... 
WE SHOW YOU HOW! 

Many students pay for entire tuition 
-and earn much more - with 
spare time work they perform while 
training. You can do the same ... 
we show you how. 

SEND FOR INFORMATION NOW... 
TODAY! FT COSTS YOU NOTHING 

TO INVESTIGATE. 

N.T.S. HOME TRAIlING is 

Classroom Deve aped 
Lab -studio Planned 

Siop- Tester 
Irdustry- Approved 

Specifically Des gned 
for Home Studi 

MAIL ( NATIONAL fist* SCHOOLS (, 
NOOLD -WIDE TRAINING iINCE 1905 COUPON 

NOW 
for 

FREE BOOK 
and 

ACTUAL 
LESSON 

NO OBLIGATION! 
NO SALESMAN WILL CALL 

I 

I 
¡ Name 

Address 

Mail Vow To 
National Technica Sdiools, Dept. RG -120 

4000 S. Figueroa St., Los Angeles 37, Calif. 
Please rush FREE Electronics- 

TV-Racio "Opportuni-y" Book and Actual 
Lesson. No Salesman will call. 

r 
Age 

City Zon-. State 
I C Check here if interested ONLY in Reside-t Training at Los Angeles. 

VETERANS: Give date of dischcrge 

DECEMBER, 1960 S 

www.americanradiohistory.com

www.americanradiohistory.com


n 
New Compact Cyclotron 
Is Office -Desk Size 

A 2,000,000 -volt cyclotron no 
larger than an office desk was pre- 
sented to Pomona (Calif.) College 
by trustee Frank Seaver as part of 
the college's 73rd Founder's Day 
ceremony. It was built by Hughes 
Aircraft Co. The cyclotron speeds up 
charged particles in a pillbox- shaped 
chamber. The particles travel in 
circular paths and get two accel- 
erating "kicks" on each revolution. 

Technically, a cyclotron is a 
vacuum chamber containing two 
semicircular hollow metal accelerat- 
ing electrodes called dees (one shown 
in drawing). Particles of hydrogen 
gas in the chamber are ionized by 
a hot filament near the center (at 
end of two -wire line). Dees are 
charged alternately positive and 
negative by the rf oscillator in the 
cage at upper left, which feeds dees 
through a large coax or dee -stem. 
Ions move toward the dee that is 
negative at the instant and are given 
a circular motion by the powerful 
electromagnetic field generated by 
the coils of 1 -inch busbar above and 
below the chamber (top coil shown) . 

The voltage and frequency are so 
chosen that, as the particle leaves 
one dee and enters the other, it finds 
a repellent positive charge behind it 
and an attractive negative one ahead 

riefs 
RF OSCILLATOR 

COAX"D-STEM° 
IRON MAGNETIC 

!á«%j /_CIRCUIT 

DEE- 

VACUUM 

CHAMBER 

CATHODE ¡ 

ELECTROMAGNET 
COIL 

of it. Thus it travels in a spiral and 
keeps on gaining speed till it reaches 
the outside wall, where it escapes at 
atom -smashing velocity through an 
electronic gate into the target cham- 
ber. 

This cyclotron can produce protons 
of 2,000,000 electron -volts or deu- 
trons at 4 mev energy at currents 
up to 25 ¡tamp. The accelerating 
voltage is 17.5 kv at 13.8 mc, and 
the magnetic field 9 kilogauss. Power 
consumed is 11 kva at 220 volts. 

Ball Lightning for Defense? 
Electronic fireballs of highly con- 

centrated charged particles (plas- 
ma) might be used to destroy mis- 
siles, physicists of the Armour Re- 
search Foundation believe. The balls 
would be kept active and be guided 

The cyclotron and auxiliary apparatus. The semi- circular chambers, or "dees ", 
are in the huge iron -block electromagnet at right. The charged atom -smashing 
particles strike targets inserted at the right face of the block, not visible in the 
photograph. Viewers from left to right are -Dr. B. Wilson Lyon, president of 
Pomona College; Frank Seaver, college trustee who donated the machine, and 
Dr. Edward M. Fryer, acting chairman of the college's physics department. 
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by a concentration of radar beams. 
Data on the subject is being studied 
by the Air Force, the foundation 
stated. 

The work is based on speculation 
by Peter Kapitsa, the leading Rus- 
sian nuclear scientist, who theorizes 
that a natural lightning ball is a 
mass of highly ionized plasma fed 
continuously from outside resonance 
absorption of intense radio waves. 
He believes that artificial lightning 
balls can be created by a powerful 
source of sustained radio waves fo- 
cused into a small volume of space. 
Natural lightning balls are most 
often from 10 to 20 cm in diameter, 
which would indicate wavelengths 
between 35 and 70 cm, Dr. Kapitsa 
stated. 

Courier Satellite Is 

World's First Space Station 
A genuine radio station in space 

went into action with the launching 
of the Courier satellite. Intended to 
act chiefly as a delayed relay station, 
storing information sent to it for 
later release, it can, of course, act 
as a simultaneous relay as well. 

The satellite system was conceived 
by the Army Signal Research and 
Development Laboratory at Fort 
Monmouth, N. J., under direction of 
the Advanced Research Projects 
Agency of the Department of De- 
fense in Washington, D. C. The 
satellite itself was designed and 
developed in Palo Alto, Calif., at 
the Western Development Labora- 
tories of Philco Corp., in accordance 
with specifications by the directing 
agencies. 

The Courier has two complete 
radio systems. One, operating at 
vhf, is intended for tracking and 
locating; the other, in the microwave 
region, for actual communication. 

The vhf transmitter sends a 50- 
mw signal. When orbiting, the trans- 
mitter is on for 1 second, then off 
for 9. The receiver follows with a 
1- second listening period. When the 
satellite's signal is picked up by a 
ground station, a command signal is 
sent and it goes into continuous 
action, sending telemetered data as 
to the condition of the satellite and 
electrical equipment. At the same 
time, it turns on the microwave 
equipment. In all, 35 items are 
telemetered, ranging from battery 
voltage and signal strengths to 
satellite temperature. The telemetry 
information is sent by a 1.5 -watt 
transmitter. There are two of these, 
to assure greater reliability. There 

RADIO -ELECTRONICS 

a 

( 

r- 

www.americanradiohistory.com

www.americanradiohistory.com


NO PREVIOUS 

TECHNICAL EXPERIENCE 

REO U/RED! 

MEN 17-55 
Prepare now to enter one of the 
many profitable branches of 

ELECTRONICS 
SEND FOR FREE FACTS! 

The day the first Satellite spiraled into outer space will be known to thousands 
of men throughout the United States and Canada as "Opportunity Day" - 
because it brought to light the tremendous possibilities that the field of Elec- 
tronics holds for the man who seeks a better job or a business of his own. 
One of the great th'ngs about the giant field 
that even a man who does not have an 
previous technical experience can prepare 
for many profitable opportunities in his 
spare time at home . . . or, if he desires, 
he may attend our well- equipped CHICAGO 
or TORONTO laboratories. 
If you seek a better job or a business of 
your own, why don't you fill in the coupon 
below for FREE facts? 

Make "Satellite Day" your "Opportunity 
Day," too! 

DRAFT AGE? 
We have valuable information for every mar of draft 
age; so if you are subject to military service be sure to 
check the coupon. 

LIVE -WIRE EMPLOYMENT SERVICE 
Through long -established contacts with well -known em- 
ployers, DeVry Tech's Placement Department has helped 
molly men toward better jobs in Communications, 
Guided Missile Control, Radar, Automation, Television, 
Instrumentation, etc. The service is free to graduates. 

SEND for 2 FREE BOOKLETS 
We'll give you a free copy of 2 interestiea booklets, 
"Electronics in Space Travel" and "Pocket Guide to Real 
Earnings." See for yourself how you may take advan- 
tage of the opporturities in this fast -growing field. 

of Electronics is the fact 
advanced education or 

Get into One of 

Today's Fastest 

Growing Fields! 

IN YOUR SPARE 

TIME AT HOME OR 

IN OUR CHICAGO 

OR TORONTO 

LABORATORIES. 

WILL NOT 
INTERFERE 

WITH 
PRESENT 

JOB! 

EARN 

WHILE 
YOU 

LEARN! 

Look at these 

lob Opportunities! 

Radar Guided Missile Control 

Telerisi31 Microwaves 

Communications Radio 

Industrial Ellectronics Computers 

Automation Electronics Broadca sting 

Fj 
Sp ec. 

DeVRY Technical Institute 

A.:creditad 
Member rf 
National Neme 
S^udy council 

CHICAGO TORONTO 
"One of North America's 

Foremost Electronics 
Training Centers" 

DECEMBER, 1960 

MAIL COUPON 
DeVRY TECHNICAI. INSTITUTE 

TODAY! 
I 

4141 Belmont Avenue, Chicago 41, III.. Dept. RE -12Q 

Please give me your two free booklets. "Pocket Guide to Real 
Earnings" and "Electronics in Space Travel ": also include 
details on how to prepare I r a career in Electronics. I .,m in- 
terested in the following opportunities (check one or more).: 

Space S Missile Eltctrunics 
Television and Radio 
Microwaves 
Radar 
Automation Electronics 

Name 

Communications 
Computers 
Broadcasting 
Industrial Electronics 
Special "Short Courses" 

PLEASE PRINT 
Age 

Address Apt. 

City Zone._State 
Check here if you face military service. 

Canadian residents: Write DeVry Tech of Canada, Ltd., 
970 Lawrence Avenue West, Toronto 19, Ontario 

2 &3 E - m im- a - -_fi m lo w i -f- 8 
7 

www.americanradiohistory.com

www.americanradiohistory.com


TUBES 

YOUR 

CUSTOMERS 

CAN 

TRUST 
Give your customers tubes they 

can trust. Give them Sonotone 

miniaturized electronic tubes. 

Produced under the highest . 

quality -control standards... rig- 

orously tested to assure supe- 

rior performance even under 

extreme conditions. In fact, 
Sonotone reliable tubes are' 
being used right now -in space 

and-military vehicles. Over 150 

different types available ... for 

commercial, entertainment and 

purposes, 

Sonotone, for quality tubes you 

can rely on. 

Sonotonei 
Electron''c Applications Division, Dept. T2.120 

ELMSFORD, NEW YORK 
Leading makers of rechargeable batteries, phono cartridges, 
speakers, microphones, tape heads and electronic tubes. 

In Canada, contact Atlas Radio Corp., Ltd., Toronto 
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The satellite is checked for performance under simulated launching conditions. 

are also two 50 -mw "acquisition" 
transmitters. 

The satellite has four 5 -watt 
microwave transmitters. Two of them 
operate at a time, tuned to slightly 
different frequencies and connected 
to different antennas. Four receivers 
operate together. The signals re- 
ceived over the microwave link can 
be used to modulate the microwave 
transmitter, relaying the message to 
a second ground station, or can be 
stored. The satellite has five tape 
recorders to handle information from 
high -speed teletype machines or 
other sources. The information is 
transmitted backward on the rewind 
cycle of the tape, and is reversed 
again by being recorded and played 
back by a tape recorder at the 
ground station. 

Power is supplied by the 19,000 
solar cells that cover more than 70% 
of the total area of the sphere. The 
cells are hooked up in series -parallel 
to deliver 32 volts to a nickel - 
cadmium storage battery. Diodes be- 
tween the batteries and the solar -cell 
network prevent reverse current. 
Diodes are also inserted between 
each 84 -cell unit of the solar battery 
and the common bus, since cells on 
the dark side of the sphere can 
dissipate considerable leakage cur- 
rent. 

BBB Cites Electronics Complaints 
Third place in the national com- 

plaints-by-customers marathon went 
last year to the home electronic de- 
vices field, Kenneth B. Wilson of the 
National Better Business Bureau told 
the EIA service committee at its 
recent quarterly meeting. Leader of 
the pack was the home- improvement 
field, runner -up the major household 
appliance industry. 

Service technicians will be pleased 
to hear that the larger number of 
consumer electronic complaints were 
directed at the manufacturer, and 
that many against the technician 
were based on customer misunder- 
standing of manufacturers' war- 
ranties. 

Wilson offered the following sug- 
gestions to the manufacturers' serv- 
ice committee: 

Ship only pretested products. 
Educate the public to the nature 

and limits of warranties. 
Limit ad claims to the product's 

field performance; step up replace- 
ment parts availability. 

Keep the service industry better 
informed on products. 

Recognize and correct "bugs" 
promptly. 

New Maser Amplifies Light 
A true amplifier of light was dem- 

onstrated by Bell Telephone Labora- 
tories in early October. Unlike light 
intensifiers (sometimes called light 
amplifiers), the apparatus actually 
uses light to stimulate light, much 
in the manner of radio waves in a 
regenerative radio circuit. 

A maser is a circuit in which 
radiation from atoms is stimulated. 
(Maser = Microwave Amplification 
by Stimulated Emission of Radia- 
tion.) In the optical maser, light is 
radiated as microwaves were in the 
earlier maser (RADIO -ELECTRONICS, 
June, 1955). 

The optical maser depends upon 
the same principle as earlier ones, 
that atoms which absorb power from 
radiation are "excited" or raised to 
a higher energy level and then 
radiate energy if they drop back to 
their original level. 

The optical maser is a rod of ruby, 
with chromium atoms introduced as 
controlled impurities. When excited 
by bright bluish light from a photo- 
flash tube (see illustration), these 
chromium atoms are excited to a 
higher energy level, decaying back 
to the original level in two steps. 
The first of these steps is very rapid; 
the second a more stable condition 
from which the atoms, when they 
drop back to their original level, 
fluoresce or emit a deep red light. 

The light emitted by the first few 
atoms stimulates others to emit. The 
ends of the ruby rod are silvered to 
act as reflectors so that, when a ray 

RADIO -ELECTRONICS 
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/.ALL /ED value- packed 1961 
444 -PAGE ELECTRONICS CATALOG 

including products available only from Allied 

compie te 

up -to -dote 

send for it today! 

SAVE MOST ON 

EVERYTHING IN ELECTRONICS 

BUY ON EASIEST TERMS 
ONLY $2 DOWN 

Yes, only $2 down on orders up to $50; only 
$5 down on orders up to $200; only $10 down 
over $200. Up to 24 months to pay. 

ALLIED Exclusives: 
MONEY -SAVING KNIGHT -KITS' -truly the very best in 
build -your -own electronic equipment- designed to 
save you money, easiest to assemble -the only 
kits offered with Free Inspection Privilege. See the 
complete selection of Stereo hi -fi kits, Hobbyist 
kits, Test Instrument and Amateur kits. KNIGHT - 
KITS are an exclusive ALLIED product. 
KNIGHT' STEREO HI -FI- comparable to the best in 
quality and performance, yet priced far lower in 
cost. Select super -value KNIGHT components or 
complete systems and save most. Also see the larg- 
est selection of famous -name hi -fi components and 
money- saving ALLIED- recommended hi -fi systems. 

ALLIED RADIO 
our 4 Oth year SA ORFY 

YOUR OUR MONEY BACK 

World's Largest Electronic Supply House 

DECEMBER, 1960 

Newest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money -Saving, Build- Your -Own 
KNIGHT -KITS' for Every Need 
Best Buys in Recorders & Supplies 
Newest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters, 
and Station Gear 
Citizen's Band 2 -Way Radio 

e Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

Get every buying advantage at ALLIED: lowest money- saving 
prices, fastest shipment, expert personal help, easiest -pay terms, 

satisfaction guaranteed or your money back. 

the most complete 
electronics catalog! 

ALLIED RADIO, Dept. 2 -M 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1961 ALLIED Catalog: 

Name 

Address 

City Zone State 
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More Signal 
Power with Winegard 

TV Amplifiers and 
Booster Couplers! 

New Precision Amplifier A -400 drives 1 to 30 TV sets. 
You get up to 26db gain on TV and FM bands with the 
Winegard A -400. Has four 6FY5 neutroelectrode tubes 
with extremely low noise characteristics. Dual 75 ohm 
outputs -300 ohm balanced input with no -strip discon- 
nect plug and 75 ohm coaxial input. Unit completely 
fused. Finest amplifier in its class -$79.95. 
Booster Coupler WBC4- operates 1 to 4 TV and FM sets. 
Delivers up to 12.5 db gain all channels on one set. 
Operates 2, 3 or 4 sets with up to 6 db gain for each set. 
Powerful 6DJ8 tube, shielded and protected. 4 sets of 
no -strip lead -in terminals -quick disconnect plug for 
antenna lead -in- $27.50. 

Write today for full information 
on Winegard TV distribution systems 
and famous Winegard TV antennas. 

Win egaln co, 
013.12 Scoffen Blvd. Burlington, Iowa 

Antenna Systems 
Everything from the 

antenna to the set 

Heart of the light maser. In use, the 
instrument is sealed in a metal cylinder, 
of which the cone assembly here forms 
one end, to prevent light from escaping. 

of light reaches one end, it is again 
sent down the rod, stimulating emis- 
sion from other atoms. Thus an in- 
tense radiation is built up and con- 
tinues as long as the outside source 
of "pumping" energy (the photoflash 
tube) continues to raise atoms to 
higher energy stages. 

Obviously, the light which moves 
along the rod stimulates many other 
atoms to emit. Light from these 
atoms moves in the same direction as 
the stimulating light, so a very pow- 
erful beam is built up, becoming 
powerful enough to penetrate the 
thin silvering on the ends of the tube. 
This output can be used for signal- 
ing, in spectroscopy, or as a source 
of very narrow -frequency monochro- 
matic light. 

With the further development of 
the optical maser, it is expected that 
all the techniques of modulation and 
amplification used with lower fre- 
quencies can be applied to it. Thus 
the maser may extend the communi- 
cations spectrum upward to an extent 
that will make our present ranges 
from the very low to the super -high 
frequencies an insignificant portion 
of the total spectrum. 

Patents on the optical maser are 
held jointly by Professor Townes, in- 
ventor of the original maser, and A. 
L. Schawlow of Bell Laboratories. 

ennnuninnnnwmnmuun11111nn111111111111n1wmn11inunnn,1uuunn1111111nnm111nunn1munninimnnnnuuunminn111,.1 

Calendar of Events 
EIA Winter Conference, Nov. 29 -Dec. I, Fair- 
mont Hotel, San Francisco, Calif. 
Third Annual Fufuronics Exposition, Nov. 30- 
Dec. 2, Roosevelt Raceway Exhibit Hall, West- 
bury, N. Y. 

Vehicular Communications Meeting, Dec. I -2, 
Sheraton Hotel, Philadelphia, Pa. 

EIA Conference on Maintainability of Elec- 
tronic Equipment, Dec. 5 -7, Grenada Hotel, 
San Antonio, Tex. 

URSI -IRE Fall Meeting, Dec. 12 -14, NBS Boulder 
Laboratories, Boulder, Colo. 
Eastern Joint Computer Conference, Dec. 13- 
15, New Yorker Hotel and Manhattan Center, N.Y. 
Symposium on Thermoelectric Energy Conver- 
sion, Jan. 8 -12, Statler Hotel, Dallas, Tex. 
National Symposium on Reliability & Quality 
Control, Jan. 9 -1 I, Bellevue -Stratford Hotel, 
Philadelphia, Pa. 

Symposium on Space Instrumentation, Jan. 
16 -17, Washington, D.C. 
ERA Southwest Chapter Distributor.-Repre- 
sentative Manufacturer Conference, Jan. 29, 
McAllen, Tex. 

Cleveland Electronics Conference, Jan. 31- 
Feb. 2, Cleveland Engineering and Scientific 
Center, Cleveland, Ohio. 

Stereo at 100 Cycles, Says AES 
Two papers read at the recent 

Audio Engineering Society Conven- 
tion in New York City indicate that 
frequencies down to 100 cycles have 
a part in the stereo effect. One, by 

(Continued on page 14) 
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How Secure Is 
Your FUTURE? 

a suc essful plan for ... 
Electronics Training 

Your readership of this magazine shows you have 
a real interest in electronics. Is electronics your 
career? Or do you plan to make electronics your 
career? If so, we can help you make it interesting 
and profitable. 

If you have a high school diploma and previous 
electronics education or experience, a Cleveland 
Institute program can lead directly to a higher in- 
come and more interesting work. 

Write today for free booklets pictured at the right. 
There is no obligation. 

Cleveland Institute of Electronics 
DESK RE 48A 4900 EUCLID AVE. CLEVELAND 3, OHIO 

DECEMBER, 19 6 0 

°PAortunities 
¡n 

Electronics 
for You 

Send for these 3 free booklets 
Cleveland Institute of Electronics 

DESK RE48A 4900 EUCLID AVE. CLEVELAND 3, OHIO 

r, 
1 ?lease send me Free Career Information Material prepared to 1 

help me get ahead in Electronics. I have had training or ex-1 1 
perience in Electronics as indicated below. 

1 1 

1 Military Broadcasting 1 

1 Radio -TV Servicing Home Experimenting 1 

1 Manufacturing Telephone Company 1 

1 Amateur Radio Other 
1 

1 1 

1 In what kind of work are you now engaged? 1 

1 

..._._._ 
1 

1 In what branch of Electronics are you interested? 1 

1 1 

1 Name Age_....... Address 1 

1 

City Zone.__... State 1 

RE 48A 1 
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clear 
as 

a 
"bell"... 

CDE rotors get 
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the biggest customer reception! 

011.11.1MONW. 

.11111111.11.' . 

CDE TV antenna rotors are the big- ticket sales that build 
big customer acceptance for your reputation. Take the AR -22 
for example: installed on roof or tower, this heavy -duty beauty 
weathers the winter like old St. Nick himself. The reason? A 
sealed, die -cast bell housing which encloses precision planetary 
drive gears instead of conventional worm gears. The AR -22 
is also automatic. Just set the selector knob -and walk away. 
The AR -22 turns the antenna to the desired position, stops 
and locks itself in place -automatically) Examine this and 
other rugged CDE rotors . . . there are models for every 
budget ... at your CDE Distributor. Or write today for catalog 
No 1630 to: Distributor Sales, Cornell -Dubilier, South Plain- 
field, New Jersey 

CORNELL- DUBILIER 
ELECTRONICS DIVISION 
F e d e r a l P a c i f . c E c c l r . c C o m p a n y 

C DfÉ 
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...and a 

Bright Profit Outlook for YOU with 

NEW HSA-43 

Amplified 3 SET COUPLER 
Here's a new precision -perfected 
amplifier that provides 5 DB min. 
gain across all TV -FM channels 
on two outputs and no loss in 
the third output. Housed in a 
rugged, compact and handsome 
case. The HSA -43 features 
single tube operation (6DJ8), 
A.C. interlock and no -strip twin 
lead terminals. Its excellent 
isolation and match prevents set 
interaction and ghosting. IDEAL 
FOR FEEDING ONE FM AND TWO TV 

SETS FROM THE SAME ANTENNA. 

JERROLD 

TYPICAL APPLICATIONS 

6tE:1 
2 TV and 
t FM Set 3 TV Seta 

III 
One TV and One TV or 
one FM Set one FM Set 

$29.95 list Write Jerrold today for full de- 
tails on this new Profit Outlook! 

ELECTRONICS CORPORATION, Distributor Sales Division 
Dept. IDS -103, Philadelphia 32, Pa. 
Jerrold Electronics (Canada) Limited, Toronto 

Export Representative: CBS International, New York 22, N.Y. 

LEADER AND LARGEST MANUFACTURER OF TV DISTRIBUTION SYSTEM EQUIPMENT 
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(Continued from page 10) 
F. K. Harvey and M. R. Schroeder 
of Bell Labs stated that all listeners 
found a 500 -cycle cutoff different 
from full -range stereo, and that less 
than 20% found a good spatial re- 
semblance to full -range stereo. The 
RCA paper stated that some direc- 
tional information in carried by fre- 
quencies from 100 cycles to 10 kc. 

Post Office Goes Electronic 
Electronics plays an important 

part in the new all- automated post 
office in Providence, R. I., which was 
dedicated on Oct. 20. 

Electronic devices switch trays of 
incoming mail from one conveyor to 
another as directed by coded ele- 
ments attached to the trays. A can- 
celling- facing machine checks the 
position of the stamp on each letter, 
passes it through the cancellor so 
that it arrives in the proper position, 

and stacks the letters, now properly 
positioned, for transmission to the 
semi -automatic sorting machines. 

Here the letters pass at the rate of 
50 a minute before human coders, 
who press keys to assign the letter 
to any one of 300 destinations. The 
coded signals are recorded in the 
magnetic memory of the sorting ma- 
chine, and the letter is directed down 
the correct conveyors to the 300 des- 
tination boxes. 

The system was designed and de- 
veloped by Intelex Corp., a subsid- 
iary of ITT. 

Mechanical automation backs up 
electronics at a number of points to 
make the whole operation of receiv- 
ing, unloading, sorting and re -dis- 
patching the mail automatic. 

The project is expected, not only 
to be a super -efficient post office, but 
a means for testing other new postal 
machines and for gaining knowledge 
that may be applied to the United 
States postal system as a whole. 

Underground TV 
A TV camera was used by the 

Washington Gas Light Co. to inspect 
the gas mains under the route of the 
Presidential inaugural parade, to 
guard against any leaks. The camera 
was pulled through the 24 -inch mains 
to spot cracks. Workmen above 
watched the screen, noted the posi- 
tion of bad sectors, and plugged the 
leaks with sealing fluid. END 

RADIO -ELECTRONICS 
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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 for 
Beginners, Basic Mathematics, Ohm's and Kirchhoff's 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 
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 above 
subjects explained simply and in detail. 

learn by Correspondence or in Resident Classes 

Grantham training is offered by correspondence or in 
resident classes. Either way, we train you quickly and 
thoroughly -- -teach you a great deal of electronics and 
prepare you to pass the F.C. C. examination for a first 
class license. Get details now Mail coupon below. 

FREE! 

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. 

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

4- 
CAREERS. 

; l EORONI(; a . 
, 
.4:4,) 

To get ahead in electronics - first, you need the proper train- 
ing; then, you need "proof" of your knowledge. Your first class 
commercial F. C. C. license is a "diploma" in communications 
electronics, awarded by the U.S. Government when you pass 
certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 

to earn this diploma. 

Grantham training is offered in resident classes or by cor- 
respondence. Our free booklet gives complete details. If you 
are interested in preparing for your F. C. C. license, mail the 
coupon below to the School's home office at 1505 N. Western 
Ave., Hollywood 27, California -the address given in the coupon 
-and our free booklet will be mailed to you promptly. No 
charge -no obligation. 

Grantham School of Electronics 
HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

RESIDENT CLASSES 

HELD IN FOUR CITIES 

If you are interest - 
ed in attending day 
or evening classes 
mail the coupon for 
free information to 
our home of- 
fice in Holly- 
wood, Calif. 

KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

MAIL COUPON NOW -NO 

DECEMBER, 1960 

r 
(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

1505 N. Western Ave., Hollywood, Calif. 

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. 

1 

Name Age 

Address 

City State 

I am interested in: Home Study; J Seattle classes 

_+ Hollywood classes, Kansas City classes, Washington classes 

SALESMAN WILL CALL -*L 04 -T 
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see the exciting 1961 

knight-kits® 
A PRODUCT OF ALLIED RADIO 

in this value -packed ALL /ED catalog 

everything in 

L.LI 

444 pages 
most complete 

send for it! 
use coupon 
on next page 

ED RADIO ... -..,. ....,.. . -. w.. o,.. .ri,. ,Amo. 

knight- kits -Best by Design 
FUN TO BUILD Building it yourself is 
always satisfying fun -it's fun at its best 
when you build Knight- Kits -they're so 
beautifully engineered, so much easier, 
more pleasurable to work with... 

YOU SAVE You save substantially because 
you buy direct from Allied at our money- 
saving big -volume -production prices -and 
because you do the easy building yourself... 

YOU OWN THE BEST You'll be glad you 
built a Knight -Kit, because you'll own and 
enjoy with pride a true custom -built product, 
professionally engineered and styled - 
designed for superior performance... 

EASIEST TO BU\ only $2 down 
on orders up to $50; $5 down up to $200; 
$10 down over $200 -up to twenty -four 
months to pay... 

exclusive knight -kit 
MONEY BACK GUARANTEE 

Every Knight -Kit is uncondi- 
tionally guaranteed to meet 
our published specifications 
for performance or your pur- 
chase price is refunded in full. 

Buy Any Knight -Kit! 
...Build and Use It! 
It Must Perform 
Exactly as Claimed! 

Your Satisfaction is Guaranteed 

DELUXE 10 -WATT STEREO AMPLIFIER 

Super -powerto drive any of today's speakers; 
the ultimate in control flexibility and func- 
tions. 83 YU 934 $119.35 

70.K att 
Supe, Power 

Stereo 

see many more great I-II -I:I KITS 
Stereo Preamp 
60 -Watt Stereo Amplifier 
Stereo Control 
25 -Watt Amplifier 

only 

$5 
down 

-Watt Amplifier 
12-Watt Amplifier 
EM Tuner 
Speaer Systems 

ALL -BAND SUPERHET RECEIVER 

Covers 540 kc to 36 mc. plus 6 meters; gen- °nly 
eral coverage tuning and calibrated Amateur $5 
bandspread tuning. 83 YU 935 ...... . $67.50 down 

see many other HOBBYIST KITS 
"Space Spanner"' Receiver Transistor Radios 
"Ocean Hopper" Radio Inte -ccm Systems 
Radio -Intercom Electronic Lab Kits 
Clock -Radio Photoelectronic System 

BESE VTVM VALUE 

High sensitivity general - 
purpose VTVM; 11 meg 
input resistance; bal - 
anced -bridge circuit; 4y" 
meter. 83 Y 125.... $25.75 

only $2 down 

From original concept 
to final design, each 
Knight -Kit is produced 
by and comes directly 
to you from ALLIED 

sold exclusively by 

ALLIED 
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knight-kits: best in build -your -own electronic equipment 

STEREO TAPE RECORD /PLAY PREAMP 

Professional quality; permits 
tape monitoring, sound -on- 
sound and echo effect; use 
with any tape transport. 
83 YX 929 (less case) $79.95 

onlg 
$5. 

down 

DELUXE 40 -WATT STEREO AMPLIFIER 

o-ay Full frequency center channel. 

35 Finest amplifier available any- 
where it this price range. 

coven 83 Yu 774 $75.95 

DELUXE FM -AM STEREO Ii-F1 TUNER R 

Dynamic Sideband Regulation, oni,, 
variable AFG, "Magic: Eye" $5 
slide- tun ng, multiplex add -in. 
83 YU 731 . $87.50 down 

SUPER -VALUE 

STEREO HI -FI AMPLIFIER 

20 -Watt Stereo Hi -Fi Amplifier, with 
special clutch -type dual -concentric 
level control; biggest bargain in 
Stereo hi -fi. 83 YX 927 $39.95 

Only $39.95 
For Full 20 Watts 

Stereo! 

only 
$2 

down 

.---- 

,.s....^".. . 

SUPERHET CITIZENS BAND TRANSCEIVER 

Dual -conversion receiver for 
highest sensrivity and selectiv- 
ity; 2- channel crystal- controlled 
5 -watt transm'tter. 
83 YX 712 -2 $79.95 

SENSATIONAL 1 -BANE 

"SPANMASTER':. RECEIVER 

For thrilling world -wide 
receptic n ; exc'ting Short- 
wave and Broadcast; 
band -switching, 540 KC 
to 80 MC. With cabinet. 
83 YX 258 $25.35 

only 
$5 

down 

onld 
$2 

TOP VALUE CITIZENS 

BAND TRANSCEIVER 

Lowest- priced com- 
plete Citizens Band 
Transceiver. Tunable 
22- channel super- 
regenerative receiver; 
5 -watt transmitter. 
83 Y 713 -2 $39.95 

$39.95 For 
:his Citizen's Banci 

Transceiver 

only$2down 

- 

FM -AM HI -FI TUNER BUY 

Outstanding FM -AM Hi -Fi 
Tuner; with AFC anc tuned RF 
stage on FM; includes multi- 
plex Tack. 83 YX 928.... $49.95 

only 
$2 

down 

32 -WATT STEREO AMPLIFIER VALUE 

Money- saving 32 -Watt Stereo 
Hi -Fi Amplifier; high power at 
tow cost; full frequency center 
channel. 83 YU 933 $59.95 

only 
$5 

down 

cnly$2down 

"600" TUBE CRECKER 

Checks over 700 types; 
illuminated roil -chart; 
obsolescence -proof ce- 
s gn. 83 YX 143...$32.95 

RF SIGNAL GEN;ERATIR 

Output to 112 me on fun- 
damentals; 400 -cycle 
modulation. 
83 Y 145 $19 75 

RADIO 

fu 'I selection of 
INSTRUMENT 
KITS 
5" Oscilloscopes 
AC VTVM 
Tube Checkers 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/ C Tester, 

plus many of hers 

AI..LI11160 R AID 10 

Knight -Kits are 
avoiicble in Ccncdn 

Pioneer in electronic 
kit development 

SEND FOR THE 444 -PAGE 

1961 ALLIED CATALOG 
Write today for the world's biggest elec- 
tronics catalog, featurirg the complete 
KNIGHT -KIT line. Seethe big news in qual- 
ity electronic kits -save on everything in 
Electronics. Send for your FREE copy. 

ALLIED RADIO, Dept. 162 -M 

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

Send FREE 1961 ALLIED Catalog 

Name 

Address 

City Zone State 
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Latest issue of 

TUNG -SOL TIPS 
tells you what you should know about 

DC POWER SUPPLIES 

PICTURED above is a block diagram of an electronically 
regulated power supply. It's the subject of the latest issue 

of Tung -Sol's monthly series for the industrial serviceman, 
Tung -Sol Tips. And it's must reading if you're going to deliver 
fast and efficient trouble shooting service to your customers. 

You get a big, broad analysis of how each of these elements 
contribute to the overall performance of these power supplies. 
There's a thorough discussion of one of the most critical 
elements in the power supply, namely the regulator ... with 
lucid illustrations and explanations of several common (and 
not so common) regulating devices in use today ... PLUS a 
ready -to -use, problem -solving series regulator trouble shoot- 
ing guide that will prove a big help to you in your work. 

Then, to top things off: a lengthy description of how de- 
signers design regulated power supplies. Right in this issue, 
the author takes you through a step -by -step analysis of 
designing procedures. You actually design a power supply 
with him. He shows you how circuit elements are selected 
through graphical means. He explains why particular tubes 
are suited for the design. And finally, to cap it all, you get a 
complete circuit diagram of the finished design . . . a tried 
and tested regulated dc power supply that delivers a 250 volt 
output at 50 to 250 mA. 

So, don't miss out on this really important issue. It's yours 
merely for the asking. Just drop in to see your Tung -Sol dis- 
tributor. He'll be glad to place your name on the mailing list. 
Or else write directly to us and start getting your issues of 
Tips immediately. Tung -Sol Electric Inc., Newark 4, N. J. 

TUNG-SOL 
SALES OFFICES: ATLANTA, GA.; COLUMBUS, OHIO; CULVER CITY, CALIF.; DALLAS, TEXAS; DENVER, 
COLO.; DETROIT, MICH.; IRVINGTON, N. J.; MELROSE PARK, ILL.; NEWARK, N. J.; PHILADELPHIA, PA.; 

SEATTLE, WASH. CANADA: TORONTO, ONT. 
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Correspondence 

r 
HOW ABOUT A FUSE STORY 
Dear Editor: 

I would like to see an authoritative 
article about fuses printed in RADIO - 
ELECTRONICS. 

As you know, fuses are rated both 
as to current and voltage. I became 
curious about the voltage angle and in 
an unorganized information sort of way 
learned that the voltage rating is on 
account of the explosion hazard. 

The question came up because I 
wanted to fuse a 400 -volt power supply. 
Due to unknowns in the picture, I 
developed a simple circuit breaker in- 
stead. But I was so surprised to learn 
of a fuse explosion hazard that I 
thought the whole subject might be 
explored by an article in RADIO -ELEC- 
TRONICS. JOSEPH H. SUTTON 
Kansas City 13, Mo. 

[We have just such a story scheduled 
for the near future, and a shorter treat- 
ment on page 99 of this issue. Editor] 

IDENTIFY CALIBRATION 
SIGNALS 

Dear Editor: 
I enjoyed the article "Identify Your 

Calibration Signals" in the September, 
1960, issue. I have often had to identify 
my own calibration signals on my 
communications receiver. However, I 
use a simpler identification system than 
the one proposed in the article. 

When there is some doubt as to 
whether a signal is the calibration 
oscillator signal or a strong unmod- 
ulated carrier, just turn off the calibra- 
tion oscillator. If the signal stops, it 
came from your oscillator; if not, it is 
not from your oscillator. 

Obviously, my method is far inferior 
to the one you suggest. However, you 
must admit that my method is less 
expensive. JAMES F. VAN DETTA 
Schoharie, N. Y. 

[We admit it is cheaper, but as you 
say -it isn't better. Editor] 

BUILDS PREAMP 
AFTER READING R -E 

Decir Editor: 
I have just completed building the 

preamp described in "Design Your Own 
Preamp," on page 61 of the May issue. 

In my version I have changed the 
design for stereo, using four 7025 tubes 
-one section of each tube per channel. 
I used only RIAA equalization to reduce 
wiring problems and keep components 
to a minimum and because it is almost 
the only equalization needed today. 
Switching provides for stereo, stereo 
reverse, FM single channel, FM both 
channels, FM multiplex. 

RADIO -ELECTRONICS 
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by Practicing at Home 
in Your Spare Time 
At No Extra Cost you get specially 
developed Electronic Training Kits for 
practical experience. Shop and labora- 
tory practice at home make learning 
easier, interesting, faster. You do not 
need a high school diploma or previous 
experience. 

Increasing Demand 
for Trained Men 

This is the Electronics age. Men with 
Electronic know-how are in demand. 
They enjoy high pay and growing oppor- 
tunities for advancement. Satellites, Ra- 
dar, Automation in Industry, Missiles, 
Rockets. Planes Stereo, TV, Radio, Two 

WayCommunications 
for transportation are 
a few of the fantastic developments 
in the fast growing Electronics in- 
dustry. If you are not completely 
satisfied with your work; if you are 
doubtful about your future, investi- 
gate Electronics. 

EVISIO 

High Pay, Prestige, Bright Future 
What branc i of Electronics interests 
you? Thousands of successful NRI 
graduates prove that NRI's learn -by- 
practice method is the way to success. 
You start in your chosen career 'way 
ahead of the man who only learns - 

from books. You do not need to give dip( 
up your job. You do not need to go: 

_. 

a, away to school. You learn at home, i1'-°` 

get practical knowledge from training kits NRI provides. 

Train With the Leader 
NRI is the world's oldest and largest home study Elec- 
tronics school. You benefit from the experience NRI has 
gained from training men for 45 years. NRI offers you 
proven courses of home study in Electronics; Principles, 
Practices and Maintenance-Radio Television Commu- 
nications -Radio Television Servicing. 

Start Soon to Earn More 
Soon after enrolling NRI shows you how to apply your 
knowledge to earn extra money doing Electronics re- 
pairs or servicing Radio and Television sets for friends 
and neighbors. Take the first step toward success now. 
Find out what NRI offers you. Mail the postage -free 
card. No obligation. Cost of NRI training is low. 
Monthly payment plan available. NATIONAL RADIO 
INSTITUTE, Washington 16, D.C. 

NRI Has Trained Thousands for Success 

"I get over twice the 
salary I made before en- 
rolling. NRI training 
gave me a thorough un- 
derstanding." H. ATKIN- 
SON, Austin, Tex. 

"I started with static n 
CJIC, now in charge of 
sound effects for CBC. NRI 
opened doors to greater 
opportunity for me." F. 
TUDOR, Toronto, Ontario 

"Averaged $159 a month 
spare time before I grad- 
uated. Now nave my own 
full time business a rd 
employ 2 men." F. W. 
cox, Hcllywood, Cal. 

NEWCOURSE IN lUR1V 
ELECTRONICS P?Cf 

r 
Cut Out and Mail -No Stamp Needed 

Th, S 
A ti ; 

411(2 No Salesman will call. (Please PAIN'- 

Name 

Address 

City Zone_ State 

N 
T 

i 

?ge 

LDES 8, LARGEST HOME STUDY i AD-TI SCHOOL 

rational Radio nstitute 
WASHINGTON 16, D. C. 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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JOB COUNSELORS ADVISE 

LEARN ELECTRONICS 

PRACTICE WITH ULTRA 
HIGH FREQUENCY OSCILLATOR 

TRAINING KITS 
NO EXTRA COST 

PRACTICE WITH 
D'ARSONVAL TYPE VOLTMETER 

al SEE OTHER SIDE t 
FIRST CLASS 

Permit No. 20 -R 

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

Washington, D.C. 

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

POSTAGE WILL BE PAID BY 

National Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

NEW Home Study Course 
in ELECTRONICS 

Principles- Practices -Maintenance 

NOW READY 
This is the Electronic Age. Electronic equipment :5 
already being used to count and control flow of liquids, 
solids, gases. Electronics is employed to search for oil, 
make surveys, control traffic, machine complex parts 
and in atomic installations. Military uses of Elec- 
tronics are great and expanding rapidly. In business, 
Automation with Electronics plays an important part, 
prepares payrolls, calculates engineering formulas. 

Learn More to Earn More 
Now, to meet the growing demand for trainee 
Electronic Technicians NRI has developed a com- 
prehensive, complete course in Electronics Principles, 
Practices, Maintenance. This training stresses funda- 
mentals. It is a course specially prepared for beginners 
and for Technicians. You get both theory and 
practical experience in an interesting, exciting way. 

Ten Special Training Kits 
Give Practical Experience 
You get practical experience with Thyratron Tuba 
circuits, Multivibrators, build a D'Arsonval type 
Vacuum Tube Voltmeter (Kit 2); work and 
experiment with pentode tubes, selenium resistors, 
oscillators, transistors, magnetic amplifiers; and get 
practical experience in telemetry circuits as used in 
earth satellites, digital and analog computers (Kit 9L 

NRI-Oldest and Largest School 
Wishing for success won't bring success. You must 
act. Get FREE 64 -page Catalog from America's 
oldest and largest home 
study Electronic- Radio- 
Television school. It gives 
facts, opportunities in In- 
dustrial and Military Elec- 
tronics careers, also shows 
what you learn, tells about 
NRI's other courses in 
Radio Television Servic- 
ing and Radio Television 
Communications. Month- 
ly payments plan. Mail 
Postage Free Card for 64- 
page Catalog. 
NATIONAL RADIO INSTI- 
TUTE, Washington 16, D. C . 

POSTAGE FREE CARD 

MAIL Now 
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www.americanradiohistory.com


Listening tests show the preamp to 
be equal to if not better than commer- 
cial units. Please convey my thanks to 
Mr. Crowhurst for such a fine design. 

W. R. WILLIAMS 
Toronto, Canada 

[We sent your letter to Mr. Crow - 
hurst, who is favorably impressed. He 
suggests that, since his story was a 
design article only and as you have 
constructed a prototype, it might make 
a useful construction story. Do you feel 
like writing a story on it ?- Editor] 

MORE TRANSISTORS, PLEASE 
Dear Editor: 

Please print more data on transistors 
as they are introduced. 

L. C. ERNST 
Ann Arbor, Mich. 

[We list the most interesting new 
transistors in our monthly New Tubes 
and Semiconductors column. You'll find 
it listed on the contents page. Editor] 

PREAMP POWER SUPPLY 
Dear Editor: 

Many readers may want to build the 
preamp discussed in "Design Your Own 
Preamp," on page 61 of the May, 1960, 
issue. As an assist they may wish to 

FEDERAL 1017 SEL RECT 600MA MAX 

12V DC /.6A t 
2000µf 

= 15V 
IA 

117 V AC 

4 -0 

6X4 
7 IK 2.2K 

2W 2W 
+ -10 "1---40 - 40 

EoHTRS PINS 384 TV 
350V 

use the power supply shown here. It 
centers around a Webster Electric 
transformer No. 212 -19764 -97 -0, which 
puts out 300 volts B -plus and 12.5 volts 
from its heater winding. 

C. L. KING 

300V 

Plainfield, Ill. 
[Thanks for the circuit. All interested 

preamp builders please note. Editor] 
DISPLEASED 

Dear Editor: 
Please list me along with other read- 

ers who were disappointed with the 
statements of your Mr. Middleton re- 
garding "Eggy." I noticed with pleasure 
that he went on in his article to use 
equations and information which were 
certainly not the work of the un- 
educated. 

Mr. Middleton's attempted ridicule of 
anyone possessing an uncommon amount 
of knowledge is, however, surpassed by 
Mr. Jack Darr's efforts in the TV 
Service Clinic in the September issue. 
What does he mean by "even a `PhD' 
can do it himself "? Is he one? If he 
were, he would be aware of how to write 
and punctuate the letters standing for 
the degree. Later he mentions quitting 
a training course in disgust since he 
disagreed with a statement made by 
the instructor. Why wasn't he teaching 
the course? 

Of all magazines in which to find 
people and knowledge in general held 

(Continued on page 24) 

DECEMBER, 
1 9 6 0 

New kind of KIT 
from H. H. Scott... 

EASY -TO -BUILD 72 WATT 

STEREO AMPLIFIER KIT 

LOOKS AND PERFORMS 

LIKE FACTORY - $14fl95 
BUILT UNITS! 

Here's the kit that makes you a professional. 
Beautifully designed, perfectly engineered, and 
so easy to wire that you can't go wrong. In just 
a few evenings you can build a professional 72 
watt H. H. Scott stereo amplifier . .. one so good 
it challenges factory -assembled units in both 
looks and performance. 

H. H. Scott engineers have developed exciting 
new techniques to ease kit -building problems. 
The Kit -Pak container unfolds to a self - 
contained worktable. All wires are pre -cut and 
pre -stripped. Parts are mounted on special 
cards in the order you use them. All mechanical 
parts are pre- riveted to the chassis. 

Build a new H. H. Scott LK -72 for yourself. 
You'll have an amplifier that meets rugged 
IHFM specifications ... one that delivers suffi- 
cient power to drive any speaker system ... one 
that's professional in every sense of the word. 

TECHNICAL SPECIFICATIONS: Full Power Output: 72 watts, 
36 watts per channel IHFM Power Band: extends down to 20cps 

Total Harmonic Distortion: (lkc) under 0.4% of full power Am- 
plifier Hum Level: better than 70db below full power output Tubes: 
4 - 7591 output tubes, 2 - 7199, 4 - 12AX7, 1 - 5AR4 Weight of 
Output Transformers: 12 pounds Amplifier fully stable under all 
loads including capacitive Dimensions in accessory case: 151 w, 
5% h, 13% d. Size and styling matches H. H. Scott tuners. 

IMPORTANT FEATURES OF THE NEW H. H. SCOTT 
LK -72 COMPLETE AMPLIFIER 1. Unique Kit -Pak 
container opens to a convenient worktable. Folds up 
at night like a suitcase. 2. Part-Charts - All parts 
mounted in order of installation. No sifting through 
loose. parts. 3. All wires pre -cut, pre- stripped to cut 
assembly time. 4. Mechanical parts all pre- mounted. 
Tube sockets and terminal strips riveted to chassis. 
5. Easy -to -follow full color instruction book. 6. Special 
features include: Center Channel Level control; 
Scratch Fitter; Tape Recorder Monitor; Separate 
Bass and Treble on each channel; DC operated 
beaters for lowest hum. 

'Slightly higher west of the Rockies. 

H_ I-L SCOTT 
N. N. SCOTT INC., DEPT. RE12 

111 POWDERMILL ROAD MAYNARD, MASS. 

Rush me complete details on your new LK -72 Corn. 
plate Amplifier Kit, LT -10 FM Tuner Kit, and 
Custom Stereo Components for 1961. 

Name 

Address 

City State 

Export: Telesco International Corp. 
36 W. 40th St., N. Y. C, 
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WHAT GOES ON HERE? 

Bell Telephone Laboratories' new electronic 

"nerve cell" is a step toward finding out 

One fascinating area of communications has long re- 
sisted exploration -what happens inside the nervous system 
when you see, or when you hear. 

This area is of special interest to telephone science; 
knowledge of how the nervous system handles sound and 
picture signals can help determine what information is 
essential to perception. This in turn may lead to more 
efficient communication instruments and systems. 

To probe the mystery of nerve activity, Bell Telephone 
Laboratories scientists have developed an electronic model 
of a living nerve cell or neuron. Consisting of transistors, 
resistors, capacitors and diodes, the "artificial neuron" 
exhibits many of the characteristics of a living neuron; for 
instance, "all -or- none" response and fatigue. 

22 

In one experiment at Bell Laboratories, a network of 
artificial neurons is subjected to a stimulus from light 
through a set of photocells. The network can distinguish 
specific patterns of light and dark, thus duplicating roughly 
some of the eye's basic reactions to light. Similar studies 
are underway to explore our hearing processes. 

At present, too little is known about neural action to 
permit exact electronic duplication. But experiments with 
artificial neurons can provide suggestive clues, contributing 
to a stimulating interplay between electronics and neuro- 
physiology which may help workers in both disciplines. 

The human nervous system, including the brain, is the 
most efficient and versatile data processing system known; 
and data processing is an essential part of communications. 
The artificial neuron provides a new approach to investi- 
gating and understanding basic nerve network functions. 
It is a fresh example of how Bell Telephone Laboratories 
constantly explores new frontiers to improve America's 
communications system, now and in the years ahead. 

Network of neurons is assembled by L. D. 

Harmon of Bell Laboratories, the initiator of 
this new research. Many kinds of assemblies 
are possible. 

A single artificial neuron. It delivers electri- 
cal impulses when stimulated, like a living 
cell. Neurons are also being used for research 
into hearing. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

RADIO -ELECTRONICS 
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*21 INCH 

RADIO -TV and 
ELECTRONICS TRAINING , AT A PRICE 

YOU CAN AFFORD! 
Receiver Kit included 

Yes, this great course costs far less than any training of its kind 
given by other major schools! Radio -Television Training School 
will train you for a good job in Television or Industrial Elec- 

tronics - AT HOME IN YOUR SPARE TIME. 

Think of it -a complete training program including over 
120 lessons, Fourteen Big Radio -Television Kits, Complete 

Color -TV Instruction, Unlimited Consultation Service ... 
ALL at a really big saving to you. How can we do 

this? Write to us today . . . and find out! 
And what's more - you can (if you wish) 

OPEN YOUR OWN RTS- APPROVED AND 
FINANCED RADIO -TV SERVICE SHOP 

We Want Many More Shops This Year 
This 38 year old training organization - 
called RTS. that's Radio -Television 
Training School - wants to establish a 

string of Radio -TV Repair Shops in 
principal cities throughout the U. S. 
So far, a great many such shops are 
NOW IN BUSINESS AND PROSPER- 

ING. We are helping and training 
ambitious men to become future 
owners and operators of these 
shops in all areas. 

APPROVED 
SERVICE 

SHOP 

Get your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

When you are ready and qualified to operate 
one of our RTS -Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stake you 

AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 
1. An electric sign for 6. Pans for shop the shop front. arrangement. 
2. Complete laboratory 7. Instructions on how of test equipment. to go into business. 
3. Letterheads, calling 8. Continuous consul- .) cards, repair tickets,, tation and help. 

etc. 9. The right to use 
4. Basic inventory of RTS Seal of 

tubes, parts, Approval, and the 
supplies. RTS Credo. 

5. Complete advertising 10. The right to use 
and promotional the Famous 
material. Trade Mark. 

- - - ~r ACCREDITED 

:tJ 

o 

1DY% 

RTS' Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 

COMPLETE 

COLOR TV 
INSTRUCTION 

INCLUDED 

YOU 

AND 

BUILD THESE 

OTHER UNITS! 

YUCITESTFA 161, 
IT INCLUDED! 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY 

WE TRAIN YOU OUR WAY! 

We must insist that the men 
we sign up be trained in 
Radio -TV Repair, Merchan- 
dising and Sales by our 
training methods -because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU . . we will show 
you how to earn EXTRA 
CASH, during the first 
month or two of your 
training period. YOU 
KEEP YOUR PRESENT 
JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 

*tubes. '' 
excluded 

RADIO- TELEVISION 
TRAINING SCHOOL 
815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

Est. 1922 

BUSINESS 
PLAN 

- SAMPLE 

Ii: 
LESSON 

ACOW. 

CUT OUT AND MAIL - TOW! 
RADIO -TELEVISION TRAINING SCHOOL 

1 815 EAST ROSECRANS AVENUE Dept. RE120 
LOS ANGELES 59, CALIFORNIA 
SEND ME FREE - all of these big opportunity books - "Good Jobs in TV- Electronics," "A Repair Shop of Your Own" and "Sample Lesson." I am interested in: 

Radio -Television o Industrial Electronics 
(Automation) 

I Name 

DECEMBER, 1960 

Address 

Age 

City A State 
302 

Mail This Coupon Now -No Salesman Will Call 
23 
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For Push -Pull AND Push -Push 
Switch Type Controls 

Look at the figures -78%o of the TV, radio and 
hi -fi sets now being produced utilize push -pull or 
push -push controls! Only CENTRALAB gives you a 
complete line of replacements for them -35 push - 
pulls, plus the only push -push units available! 
To multiply your choice, these CENTRALAB switch - 
type controls are divided into 4 types -Adashaft, 
Universal Shaft, Fastatch or dual concentrics, and 
Twin types for stereo. Whatever kind you need, 
you can be sure your CENTRALAB distributor has it. 
For a complete accounting on these push -pull and 
push -push controls, ask your distributor for 
Bulletin 42 -936 or write us for your free copy. 

B.6034 e ' 
ELECTRONIC SWITCHES 

24 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

922M EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

CENTRALAB CANADA LIMITED -AJAX. ONTARIO 

VARIABLE RESISTORS CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 

(Continued from page 21) 
up to ridicule, RADIO- ELECTRONICS with 
its excellent articles and scientifically 
brilliant editorials should be the last. 
As the editorial in this very issue 
(September) implies, this is the age 
of interstellar activities. It is not the 
era of Robert Fulton. H. L. COVER 
h'redericksburg, Va. 

MR. DARR'S REPLY 
f)rnr Mr. Cover: 

It seems to me that both Bob Middle - 
ton's article and my TV Clinic intro- 
duction did not present our point as 
clearly as they might have. What we 
were both trying to say, in different 
ways, was that TV technicians need 
more knowledge, certainly not less! 

However, the point was, as both of us 
have said repeatedly, it is not necessary 
for a practicing TV technician to know 
how to design a TV set before he is 
able to service it. He must know the 
basic circuits, their commercial applica- 
tions and the characteristics of all types 
of parts. But, as for the higher -level 
math needed in design work -it is not 
only unnecessary, but actually useless 
in service work. 

The proficient service technician must 
have both a theoretical and a practical 
knowledge of TV circuitry! Either one 
alone is quite useless. I remember 
(another) college instructor, also with 
a PhD (plus a doctorate in math, too) 
and a complete knowledge of radio de- 
ign theory, who was completely unable 

to locate an open filter capacitor in a 
little ac dc radio! I showed him how; 
I was at his home to get some help in 
math. He not only laughed, but told the 
incident in class the next day! 

So it depends upon the instructor. 
I am still in complete disagreement 
with the attitude of the highly educated 
gentleman mentioned in the column- 
t hat all a TV technician needs to know 
is how to clip out and replace parts. 
First, he must have enough knowledge 
of circuitry to find them! 

JACK DARR 

BOOKS DISTRIBUTED 
Dear Editor: 

After going through the replies to 
my letter, which appeared in the June 
issue of RADIO -ELECTRONICS, I have 
distributed the books among those who 
wrote. I wish to thank you and your 
staff for your co- operation. It has been 
more than I ever expected and I appre- 
ciate it more than words can say. 

NAME WITHHELD 

[The kind donor was somewhat reluc- 
tant to describe her part in the distribu- 
tion, so here is a brief summary. 

A total of 32 books was distributed 
among seven persons. The breakdown 
was made by the donor and took into 
consideration both the need of the recip- 
ient and the suitability of the subject 
matter of the books. Two persons re- 
ceiving books were also presented 1 -year 
subscriptions to RADIO-ELECTRONICS by 
the donor. 

We have been delighted to cooperate 
on, such a worthy project and are 
pleased to have been offered the oppor- 
tanity -Editor] END 

RADIO -ELECTRONICS 
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Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15 -8 PM. © 1960 by TICO, 33 -00 N. Blvd., L. I. C. I N. Y. 

IF YOU LOVE TO CREATE... BUILD17E /COL7 KITS 

Mono Hi-Fi... 
the experts say 
your Best Buy 
is EICO 

Stereo ArrplFier- Preamplifier HF81t 

Stem Preamplifier HF85tt FM Tuner HFT90t1 
AM Tuner HFT94tt 
FM /AM Tuner HFT92t- 

ea a SI 
100W Stereo Power Amplifier HF89 
70W Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HF86 

Exclusive advanced systematized engineering 
Latest and finest quality parts 
Exclusive "Beginner- Tested" easy step -by- 
step instructions 
Exclusive TRIPLE quality control 
Exclusive LIFETIME guarantee at nominal cost 

IN STOCK - Compare, then take home any EICO 
equipment - right "off the shelf' - from 1500 
neighborhood EICO dealers throughout the U. S. 
& Canada, most of whom offer budget terms. 
HF81 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 and treble controls for each 
channel. Identical Williamson -type, push-pull 
EL84 power amplifiers. "Excellent " - SATURDAY 
REVIEW. "Outstanding ... extremely versatile." - ELECTRONICS WORLD. Kit $69.95. Wired 
$109.95. Incl. cover. 
HF85 Stereo Preamplifier: Complete master 
stereo preamplifier -control unit, self -powered. 
Distortion borders on unmeasurable. Level, bass 
& treble controls independent for each channe. 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM- multiplex. One 
each auxiliary A & B input in each channel. 
"Extreme flexibility . a bargain." - HI -FI 
REVIEW. Kit $39.95. Wired $64.95. Incl. cover. 
New HF89 100 -Watt Stereo Power Amplifier: Dual 
50W highest quality power amplifiers. 200W peak 
power output. Uses superlative grain -oriented 
steel output transformers for undistorted re- 
sponse across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. IM distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20-20,000 cps within 1 db of 100W. Kit 
$99.50. Wired $139.50. 
HF87 70 -Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit -wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20,000 
cps within 1 db of 70W.Kit $74.95. Wired $114.95. 
HF86 28 -Watt Stereo Power Amp. Flawless repro- 
duction at modest price.Kit$43.95. Wired$74.95. 

DECEMBER, 1960 

S:ere. 4ltomatic Changer/ 
Payer 1007 

3 -Way Speaker Fysterr FS3 
2 -Way Bookshelf Speaker Systems 

HFSS and HFS4 

Stereo integrated Amplifier AF4tt 

FM Tuner HFTOO: Prewired, prealigned. tempera- 
ture- compensated "front end" is drift -free. Pre - 
wired exclusive precision eye- tronicf< traveling 
tuning indicator. Sensitivity: 1.5 uy for 20 db 
quieting; 2.5 uy for 30 db quieting, full limiting 
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. inc. 
AM Tuner HFT94: Matches HFT 90. Selects "hi -fi" 
wide (20 -9000 cps @ -3 db) or weak- station 
narrow (20 -5000 cps @ -3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye- tronic® tuning. "One of the best 
available." -HI -Fl SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 

FM /AM Tuner HFT92 combines renowned EICO 
HFT90 FM Tuner with excellent AM tuning facili- 
ties. Kit $59.95. Wired $94.95. Incl. cover & 
F.E.T. 

AF4 Economy Stereo Integrated Amplifier pro- 
vides clean 4W per channel or 8W total output. 
Kit $38.95. Wired $64.95. Incl. cover & F.E.T. 
HF12 Mono Integrated Amplifier (not illus.): Com- 
plete "front end" facilities & true hi -fi perform- 
ance. 12W continuous, 25W peak. Kí3 $34.95. 
Wired $57.95. Incl. cover. 
HFS3 3 -Way Speaker System Semi -Kit complete 
with factory-built 3/4" veneered plywood (4 sides) 
cabinet. Bellows- suspension, full -inch excursion 
12" woofer (22 cps res.) 8" m.d -range speaker 
with high internal damping cone for smooth re- 
sponse, 31/2" cone tweeter. 21/4 cu. ft. ducted - 
port enclosure. System Q of 1/2 for smoothest 
frequency & best transient response. 32- 14,000 
cps clean, useful response. 16 ohms impedance. 
HWD: 263/e" x 137/e" x 14% ". Unfinished birch. 
Kit $72.50. Wired $84.50. Walnut or mahogany. 
Kit $87.50. Wired $99.50. 
HFS5 2 -Way Speaker System Semi -Kit complete 
with factory-built 3/4" veneered plywood (4 sides) 
cabinet. Bellows- suspension, 5/a" excursion, 8" 
woofer (45 cps. res.), & 31/2" cone tweeter. 11/4" 
cu. ft. ducted -port enclosure. System Q of 1/2 for 
smoothest freq. & best transient resp. 45-14,000 
cps clean, useful resp. 16 ohms. 

INSTITUTE OF 

HIGH FIDELITY 
MANUFACTURER 

INC. 

HWD: 24" x 121E x 101/2 ". Unfinished birch. Kit 
$47.50. Wired $56.50. Walnut or mahogany. Kit 
$59.50. Wired $69.50. 
HFS1 Bookshelf Speaker System complete with 
factory -built cabnet. 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" 
x 11" x 9 ". Mt $39.95. Wired $47.95 
HFS2 Omni- Directional Speaker System (not illus.) 
HWD: 36" x 151/4- x 111/2 ". "Fine for stereo" - 
MODERN HI -Fi. Completely factory- built. Mahog- 
any or walnut $139.95. Blond $144.95. 
New Stereo /Mona Automatic Changer /Player: Jam - 
proof 4- speed, all record sizes, automatic changer 
and auto/manual player. New extremely smooth, 
low distortion moisture -proof crystal cartridge 
designed integrally with tonearm to eliminate 
mid -range rescnarces. Constant 41/2 grams stylus 
force is optimum to prevent groove flutter dis- 
tortion. No hum, turntable attractions, acoustic 
feedback, center -hole enlargement. Only 103/4" x 
13 ". 1007$: 0.7 mil, 3 mil sapphire, $49.75. 
Incl. F.E.T. and "Magnadaptor." 

tShown in optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9.95; Walnut or 
Mahogany, $13.95. 
ttShown in optional Furniture Wood Cabinet 

WE70: Unfinished Birch, $8.95; Walnut or 
Mahogany $12.50. 

FICO, 33-00 N. Blvd., L.I.C. 1, N. Y. c -ix 
Show me how to SAVE 50% on easy -to build 
top -quality HI -Fi. Send FREE catalog, Stereo fl-Fl 
Guide plus nama of neighborhood EICO daer 
Name 

Address 

City Zone State ................. 

New! 36 -page Guidebook to Stereo 
and Mono Hi Fi ... Send 25¢ rio 

cover handling and postage. 
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SIGNED 
AS YOU WOULD DESIGN IF YOU 
WERE AN ELECTRONICS ENGINEER... 
Praised by the experts as Best Buys... 

N_ 

PEAK -TO -PEAK 
VTVM #232 &tUNI- PROBE® 
KIT $29.95 WIRED $49.95 
tU. S. Pat. No. Z790,051 

COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 
5" OSCILLOSCOPE #460 
KIT $79.95 WIRED $129.50 

Also available: 
5" Push -Pull 
Oscilloscope #425 
Kit $44.95 Wired $79.95 

RF SIGNAL 
GENERATOR #324 
KIT $26.95 WIRED $39.95 

Turn Page For More EICO Values 
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A By far the best professional VTVM value 
in electronics; nobody but EICO brings 

you such outstanding instrument perform- 
ance for so low a price! Calibration without 
removing 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 volts with HVP probe, & 250 mc 
with PRE probe). Ohms: 0.2 ohms to 1000 
megs. 41h" meter, can't -burn -out circuit. 7 

non -skip ranges on every function. Zero 
center:Features EICO's exclusive UNI- PROBE: 
your terrific time -saver, performs all func- 
tions: a half turn of probe -tip selects DC 
or AC -Ohms! 

An engineering achievement unmatched 
in the industry! EICO- designed for labo- 

ratory precision and EICO- priced for lowest 
cost. Features DC amplifiers. Flat from DC to 
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv/ 
in.; input Z 3 megs: direct -coupled & push - 
pull throughout. 4 -step frequency- compen- 
sated attenuator up to 1000:1. Sweep: per- 
fectly linear 10 cps - 100 kc (ext. cap. for 
range to 1 cps). Pre -set TV V & H positions. 
Auto sync limiter & amplifier Direct or C 

coupling; balanced or unbalanced inputs; 
edge -lit engraved lucite screen with dimmer 
control. 

More features and versatility, more 
range and accuracy than in generators 

costing three to four times as much. 150 kc 
to 435 me with ONE generator in 6 fun- 
damental bands and 1 harmonic band! 
-_-1.5 % frequency accuracy. Colpitts RF 

oscillator directly plate- modulated by K- 

follower for improved modulation. Variable 

© 
TV -FM SWEEP GENERATOR 
& MARKER #366 
KIT $69.95 WIRED $119.95 

ktko 

depth of internal modulation 0-50% by 400 
cps Colpitts oscillator. Variable gain external 
modulation amplifier: only 3 volts needed for 
30% mod. Turret -mounted, slug -tuned coils 
for max. accuracy. Fine & Coarse (3 -step) RF 

attenuators. RF output 100,000 uv, AF output 
to 10 v. 

Provides more ranges, greater ease and 
accuracy, and better performance than 

any competitive unit. Entirely electronic 
sweep circuit with accurately- biased incre- 
ductor for excellent linearity. Extremely flat 
RF output. Exceptional tuning accuracy. Hum 
& leakage eliminated. 5 fundamental sweep 
ranges: 3-216 mc. Variable marker range: 
2-75 mc in 3 fund. bands, 60-225 mc on har- 
monic band. 4.5 mc crystal marker osc., 
crystal supplied. Ext. marker provision. At- 
tenuators: Marker Size, RF Fine, RF Coarse 
(4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

©Speedy, simple operation, unexcelled 
sensitivity and accuracy; superb elec- 

trical and mechanical design. Tests all 
receiving tubes (picture tubes with adapter), 
n -p -n and p -n -p transistors. Composite indi- 
cation of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 
3 ranges of continuously variable grid volt- 
age (with 5% accurate pot.). Sensitive 200 3 
ua meter. 10 six -position lever switches: 
freepoint connection of each tube pin. 10 

.cc 
push- buttons: rapid insert of any tube ele- _ 
ment in leakage test circuit. Direct reading -- 
of inter -element leakage in ohms. New gear - ae 

driven rollchart. CRA Adapter $4.50. N 

. -. - 
OE DYNAMIC CONDUCTANCE 

TUBE & TRANSISTOR 
TESTER #666 
KIT $69 95 WIRED $109.95 
Complete with steel cover and handle 

All Transistor 
Portable RA -6 
Kit $29.95 
Wired $49.95 
less battery 

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

Most EICO distributors 
offer budget terms. 

V -O -M #565 
Kit $24.95 
Wired $29.95 
V -O -M #536 
Kit $12.90 
Wired $14.90 

R -C Bridge & R -C -L 
Comparator #950B 
Kit $19.95 
Wired $29.95 

De Luxe 
Multi- Signal 
Tracer #147 
Kit $24.95 
Wired $39.95 

Z 

Tube Tester #625 
Kit $34.95 
Wired $49.95 
Pix Tube Test 
Adapter $4.50 

6 & 12V Battery 
Eliminator 
& Charger #1050 
Kit $29.95 
Wired $38.95 
#1060 Kit $38.95 
Wired $47.95 

EICO 33 -00 Northern Blvd.. L.I.C. 1, N.Y. C -12 

Show me HOW TO SAVE 50% on Test Instruments 

Hi -Fi Ham Gear. Send we FREE Catalog, name 

of neighborhood dealer. Send free Short Course 

for Novice License. 

Name 

Address 

City Zone State 
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Radio -Electronics 
Hugo Gernsback. Editor 

HOW FAR 1MPLIFICA'f10 \? 
... I t I s D o u b t f u l That U l t i m a t e A m p l i f i c a t i o n I s P o s s i b l e Soon .. . 

HEN Marconi in 1901 sent his historic letter S across 
the ocean, a distance over 2,000 miles, from Poldhu 
(England) to St. John's (Newfoundland), he used 

what was then considered a terrific amount of power (20 
kilowatts) to do so. The reason: modern electric amplifica- 
tion was unknown. Hence his primitive auto -coherer (detec- 
tor), even with a high antenna, was just sufficient to intercept 
the faint signals over the single 'phone he used at that time. 

True electronic amplification was not possible till the 
advent of de Forest's vacuum tube and the principles of 
regeneration, superregeneration and amplification using a 
number of tubes in cascade, each step amplifying the orig- 
inal signal enormously. 

Today's radio amateur can easily communicate with his 
friend at the antipodes with a transmitter that uses but 
a few dry cells and has a power output of only a few watts. 
To achieve this, the signal is amplified hundreds of millions 
of times at the receiver; yet only a minimum number of 
vacuum tubes or transistors are used. 

Spectacular as these results are, amplification at present 
has its limitations. Vacuum tubes cannot be added indefin- 
itely in cascade because the tube noises are amplified too, 
and very soon a point is reached where the inherent noises 
of the receiver overpower the signal. 

A similar condition exists in transistor receivers to a 
lesser degree. Nevertheless, with each additional transistor 
the noise ratio increases, soon preventing further mag- 
nification of the original signal. 

As time goes on, the obvious remedy seems to lie in the 
greater and ever greater sensitivity of the detectors used, 
as well as radically new amplifiers. It all started with 
Hertz' detector, a wire with a brass ball on each end and 
formed into a loop. You saw the result in the form of a tiny 
spark. Then came the Branley metal -filings coherer, fol- 
lowed by the Marconi hysteresis -iron- wire -band detector, 
later the crystal detector, then the vacuum tube, a while 
later the transistor. More recently new low -noise amplifiers, 
the parametric amplifier and the maser, have appeared. 
These produce very much less noise than do tube amplifiers, 
and hence can be used to amplify signals that would for- 
merly have been lost in receiver noise. This covers the corn- 
paratively short time of some 60 years. 

There would seem to be little doubt that as time goes on 
more and more sensitive detectors will be invented. Ampli- 
fiers too will be vastly improved. It appears certain that 
the amplifiers of 60 years hence will give many thousands 
of times greater amplification than those we have today. 
This despite the fact that scientists will tell you that you 
cannot drive amplification beyond a certain mathematical 
limit. Their ideas stem from the fact that even if you suc- 
ceed in eliminating all the extraneous and inherent noises, 
you will then amplify the colliding electrons themselves. 

Very true. Nevertheless, remedies for such an eventuality 
will be found, probably in new applications of cryo -elec- 
tronics, i.e., in hypercooled circuits, near absolute zero, 
coupled with atomic power that generates the necessary 
supply current. Incidentally, masers in use today already 
use cryo -electronics to reduce thermal noise to the minimum. 

Why the race for superamplification? In military missile 
detection, in submarine detection, our present instrumenta- 
tion is still, to put it bluntly, extremely crude. We have made 
only a start in this direction. 

Further, we still struggle with atmospheric and iono- 
spheric interference of radio waves; the quality of the sig- 
nal is all too often not very good. This is particularly true 
in radio astronomy, where all signals must pierce our atmos- 
phere. As we have mentioned before on this page, one 
remedy would consist of a lunar detecting center. Then the 
highly amplified, powerful signal could be sent to earth 
without difficulty. 

Despite atmospheric and ionospheric difficulties, we have 
been able to receive radio signals over immense distances. 
In 1950, Professor Lovell and his associates at England's 
Jodrell Bank radio observatory succeeded in registering 
radio signals from the Great Nebula in Andromeda (M31) 
2,000,000 light -years distant! The frequency, incidentally, 
was 1.9 meters (158 mc). A light -year is the distance cov- 
ered by light traveling at 186,285 miles per second during 
one year, or almost 6,000,000,000,000 (6 trillion) miles. 
Radio astronomers really should call the unit a radio -year, 
since they use radio waves, not light waves. 

If Marconi's original letter -S signal had not been ab- 
sorbed completely by the ionosphere, it would be speeding 
out into space now almost 60 light -years -or 60 radio- years. 
Later, also more powerful, short -wave signals are 35 radio - 
years out in space, winging through space to be intercepted 
by other civilizations, should they exist in a neighboring 
world. But as our galaxy measures more than 100,000 radio - years across, it may be many thousands of years before our 
radio emissions reach a radio -civilized planet of some 
galactic sun. Hence we cannot hope for an early answer or other communications from some other intelligent world 
which has known electronics for eons. 

Furthermore, there is always the possibility that weak, attenuated signals from other worlds have reached the earth 
for ages. But we have not intercepted them because of our crude detectors and insufficient amplification. 

It is one thing to intercept signals from a star naturally 
powered with billions of horsepower. It is quite another 
proposition to detect signals with a moderate power of 
1,000 or 10,000 kilowatts that would originate from a planet 
inhabited by intelligent beings. Such signals would arrive 
on earth so attenuated that we would certainly not be able to 
intercept them for a long time, due to the present crude state 
of our electronic art. -H.G. 
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an integrating 

timer 

It adds up light, temperature, 

pressure or humidity till the 

total keys a relay. 

By JOHN POTTER SHIELDS 

THIS electronic timer has been de- 
signed for use where the average 
timer is inadequate. It is battery - 
operated, freeing it from the pow- 

er lines and, since no vacuum tubes are 
used, it is extremely rugged. Although 
the timer was originally developed as 
an electronic exposure timer, it can be 
used for practically any other timing 
operation including event timing, time 
delay and process control. 

As mentioned above, this timer was 
originally designed to be used as an ex- 
posure timer. However, unlike the or- 
dinary indicating exposure meter, this 
one "integrates" the total amount of 
light or other types of radiation re- 
ceived, and trips a relay when a pre- 
determined amount has been received. 
By choosing the proper photoconductive 
cell, various types of radiation from in- 
frared to X -rays will actuate the timer. 
One practical application is that of ac- 
curately controlling the exposure time 
of a photo enlarger. The tiny photocell 
is placed so it will receive the same 
amount of light from the enlarger as 
the unexposed print paper. Once the 
timer has been calibrated for the vari- 
ous kinds of papers to be used, it will 
automatically control the time of expo- 
sure, depending upon the density of the 
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negative used and the enlarger lens 
opening. Since the unit is portable, it 
can be even taken out to the beach to 
monitor how long you sunbathe! 

The timer is easy to build. It requires 
no special components, and current 
consumption is slight, making it eco- 
nomical to operate. The timing interval 
is from several seconds to about an 
hour. 

How it works 
Fig. 1 is the unit's circuit. The neon 

lamp, calibration control Rl, photo- 
conductive photocell V1, and R2 are 

5 MEG LINEAR 

RI 

There are only two controls on the face 
of the instrument. Note the photocell at 
the right. 

RI -pot, 5 megohms, linear taper 
R2 -I,000 ohms, /2 watt 
R3-470 ohms, V2 watt 
R4-100 ohms, '/2 watt 
RS- 15,000 ohms, /2 watt 
CI-40 µf, ISO volts (tantalum or standard electro- 

lytic, depending on space requirements) 
C2 -0.5 µf, 200 volts 
BATT 1, 2 -67.5 volts (Burgess P45 or equivalent) 
RY -dpdt, 2,500 -ohm coil (Potter á Brumfield 

type LM -I I or equivalent) 
SI -dpdt toggle 
VI -CL -2 or CL -3, Clairex photoconductive cell 
V2 -2N332 
Terminal strip, barrier type, 3 or more terminals 
Neon lamp NE -2 
Case and chassis to suit 
Miscellaneous hardware 

CL-2 
CL-3 

VI 2.5 K 
C2 
0.5/200V 

BATT I CALIBRATE 
67.5V 

+ 
BATT 2 
67.5V 

RESET 

o 
SI-b 

CI 
40 
150V 

R2 

Fig. 1- Circuit of the timer. 

R5 
15K 

TO 
EXTERNAL 
CKTS 
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Since parts layout is 
not critical, this is 
only one possible 
way of assembling 
the unit. 

connected in series across the two 67.5 - 
volt batteries. Capacitor Cl and reset 
switch Sl -b are connected across the 
neon lamp. When the power switch 
Sl -a is closed, current from the two 
batteries flows through Rl and V1, 
charging Cl. The charging rate for Cl 
depends upon the setting of R1 and the 
resistance of V1, which will vary from 
many megohms in total darkness to a 
few thousand ohms in bright sunlight. 
Thus, the capacitor's charging depends 
on the internal resistance of VI, which 
in turn depends on the amount of radia- 
tion (light or otherwise) striking it. 

When Cl charges enough to fire the 
neon lamp (around 75 volts), a brief 
positive -going pulse is developed across 
resistor R2. The pulse is applied, 
through isolating resistor R3, to V2's 
base. The pulse momentarily biases the 
transistor's base positive with respect 
to the emitter, causing a correspond- 
ing pulse of collector current to flow 
through the relay coil, energizing the 
relay. A dpdt relay is used, and one 
set of contacts is connected so that, once 
energized, the relay stays locked in 
until the power switch, which is ganged 
with the reset switch, is opened. Re- 

NOT USED 

TO 

EXTERNAL 
CKIS 

Fig. 2- Alternate circuit for momentary 
relay closing. 
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sistor R5 limits relay coil current when 
the relay armature is energized. If you 
want the relay to close only momen- 
tarily, wire it as shown in Fig. 2. 

The timer circuit was assembled on 
a perforated phenolic -board chassis 
which is fitted into a metal cabinet. The 
photocell is mounted in a small metal 
box and connected to the main timer 
unit by a length of ordinary line cord. 
This is done so the photocell can be 
conveniently located in tight corners 
if necessary. A barrier type terminal 
strip is mounted on the front of the 
timer cabinet, and the photocell and 
second set of relay contacts are con- 
nected to it. The two batteries are held 
in place with simple sheet -metal straps. 
Decals dress up the units. Give them a 
coat of clear plastic spray after they 
are thoroughly dry. While a tantalum 
charging capacitor was used in the 
original model to save space, an ordi- 
nary tubblar electrolytic will work just 
as well. 

Calibration and operation 
The timer must be calibrated before 

it is placed in operation. The simplest 
way to do so is to expose the photocell 
to the light source to be used and, with 
the unit operating, adjust the CALIBRATE 
control for the desired timing interval. 
This must be done with the photocell 
placed at its normal operating distance 
from the light source. If the cell is 
placed at a different distance from the 
light source, the timing interval will 
change because of the difference in light 
intensity. 

If the timer is to be operated in 
applications involving extremely high 
illumination levels such as direct sun- 
light, place a filter over the photocell 
to get a reasonably long timing in- 
terval. If such a filter is not used, the 
photocell's resistance will be extremely 

low, and unreasonably large values for 
charging capacitors will be required 
for reasonable timing intervals. If de- 
sired, a variable aperture can be used 
in place of a filter. Generally speaking, 
the filter or aperture should keep the 
cell's internal resistance somewhere 
between 1 and 5 megohms when it is 
exposed to the light source. 

If desired, replace the photocell with 
a fixed resistor and use the unit as a 
conventional electronic timer. Then the 
calibration consists of just setting the 
timing control for the desired timing 
interval. 

A thermistor can be substituted for 
the photocell if a change in timing with 
a change in temperature is desired. In 
fact, any variable- resistance transducer 
-pressure, humidity, sound -can be 
used with this timer. 

As mentioned before, this circuit is 
not critical with respect to components 
and a number of substitutions are pos- 
sible. If desired, two 45 -volt batteries 
can be used in place of the 67.5 -volt 
units shown. Also, a p -n -p transistor 
such as the 2N398 can be used in place 
of the 2N332. All that is required is 
that the battery and charging capacitor 
Cl's polarity be reversed; no other cir- 
cuit changes are necessary. A different 
relay can be used as long as its sensitiv- 
ity is equal or better than that of the 
one specified. (It may be necessary to 
change the value of R5 slightly, if a 
different relay is used. This resistor 
should be chosen so the relay just stays 
pulled in when it is energized. Too low 
a value of resistance will cause exces- 
sive current flow through the relay coil 
and reduce battery life.) Parts layout 
is not critical, and almost any desired 
layout and housing can be used. 

Well, that's the story. Why don't you 
build one of these little timers? You'll 
be surprised at its many uses. END 
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TAMING 
THE VIDEO 
BLS SYSTEM 

Speed up if troubleshooting with these tricks of the trade 

By WAYNE LEMONS 

Bias box (le ft), dc vtvm, clip leads and ceramic capacitors are all you need to tame 
the video if. 

THE video if system can be ex- 
asperating when it doesn't function 
properly. It develops troubles that 
are hard to pin down to a partic- 

ular stage or component. These prob- 
lems are all the more difficult to solve 
because of the high- frequency signal 
paths involved. 

These tricks of the trade that have 
been developed over the years will speed 
if troubleshooting procedure. They can 
help you turn a potential dog into an 
interesting challenge. They may be just 
what you need to cure that service head- 
ache "twice as fast!" 

Test equipment 
These tricks do not involve any ex- 

pensive or complicated special test 
equipment. A jumper wire with an 
alligator clip on each end, a couple of 
ceramic capacitors, a vtvm and a bias 
box are all you need. See photo above. 

If you don't already own a bias box, 
a schematic is shown in Fig. 1. Its 
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design is quite flexible. About the only 
precaution necessary is that the out- 
put be isolated from the power line. A 
low- impedance output is necessary so 
that the bias box can take over the 
age line by swamping out any other 
voltages developed on it. Use a low - 
resistance high- wattage pot for the 
VOLTAGE Ana control. This will insure 
a low- impedance output, and any volt- 
age on the age line will not damage the 
control. 

A meter across the bias box output is 
desirable. This will immediately in- 
dicate a shorted agc line. Almost any 
meter with reasonable accuracy is satis- 
factory. 

Locating a dead stage 
Sometimes it is pretty hard to track 

down the actual defective stage even 
though you know the if system is faulty. 

Obviously, all voltages should be 
checked. Check plate and screen volt- 
ages and for low or high age voltage 

II/ VAC II 

RECT R2 
2OMA IN/ 2W 

VOLTAGE 
ADJ 0-30V - 

125V AC 
I5MA 
OR MORE 

RI -10 ohms, /2 watt 
R2- 10,000 ohms 2 watts 
R3 -pot, 2,500 ohms, 4 watts, linear taper 
CI -30 µf, 150 volts electrolytic 
C2-50 µf, 150 volts electrolytic M- voltmeter 0 to 30 volts 
T- primary, 117 volts; secondary, 125v ac, 

I5 ma or more 
RECT -20 ma or more, selenium 
Case Ind binding posts 

Fig. 1 -Bias box schematic. Transformer 
may be salvaged from antenna booster. 

- 'JUMPER WIRE FOR 
SERIES SETS ONLY 

5µµf 
CERAMIC 

PLUG TO FIT 7 -PIN TUBE SOCKET 

Fig. 2 -Small ceramic capacitor mount- 
ed on plug completes stage jumper. 
at the if tube grid. Make sure the tube 
is the correct type. An incorrect tube 
type is commonly overlooked, and can 
make you feel like a fool when you do 
stumble onto it. 

If no obvious faults are uncovered, 
we may suspect that the stage is not 
really defective at all. However, there 
are so many possible troubles that we 
can sometimes miss even the more 
obvious. How often have you wished 
that you could just substitute a stage 
for a suspected one? In the video if it's 
easy! How? Remove the if tube. Take 
a 5 -µµf ceramic capacitor and solder 
it from the grid to the plate terminal 
on the tube socket. These are always 
pin Nos. 1 and 5 for seven -pin tubes. 
Leave the tube out and turn the set 
back on. If the stage is defective, you 
will now get picture and sound because 
all parts in the stage have been by- 
passed (with the possible exception of 
the coupling transformers). You can 
jump these also with a capacitance 
link if necessary. 

Stage jumper 
Fig. 2 shows a stage jumper using a 

miniature seven -pin plug and a 5 -µµf 
capacitor soldered from pin Nos. 1 to 5. 
This will let you find a defective stage 
without pulling the chassis. It may 
also be used to check an rf stage. For 
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series -heater sets, connect a jumper 
between pins 3 and 4. This will raise 
the voltage on the other heaters while 
you are testing, but the rise will be so 
slight as to be unimportant (for test 
purposes). 

After finding the defective stage, you 
should have no trouble finding the de- 
fective part, using conventional meth- 
ods. 

Unfortunately, the stage jumper 
might be misleading if the set has agc 
troubles. The reason is that the gain of 
the system is lowered so that, if it had 
been overloading, it might operate OK 
when the stage jumper is used. (Of 
course, the cause of the overload should 
be found rather than just returning the 
set to the customer with the stage 
jumper installed!) But seriously, if the 
customer is in an extremely strong 
signal area and the age in his set is 
inherently poor, the stage jumper 
might be the answer to a lot of prob- 
lems. 

Checking Tubes 
Although checking tubes without a 

tube tester is not always the quickest 
way, it can be the most accurate. 

You can become adept at checking 
emission and stage operation by just 
measuring the voltage drop across the 
cathode resistor. This voltage repre- 

SHORT 
HTRS OVERLY BR,GHT HTRS OUT w 

V6 fm=0%. 
V V2. V4 5 V7 V6 V9 

117V LINE 

o< o 1 
Fig. 3- Heater -cathode short in V6 
extinguishes V7, 8 and 9, applies exces- 

e heater voltage to other tubes in 
string. 

sents all the tube currents (except 
heater) in the stage. Cathode voltage, 
therefore, can tell quite a story -if you 
will let it. 

For example, let's suppose you have 
little or no cathode voltage. The trouble 
could be a defective tube or it could 
be that the age bias on the grid is 
excessive. To check tube emission, use a 
jumper wire between the grid and 
cathode. For most circuits, simply con- 
nect the grid to chassis. Usually the 
set contains two (or more) stages hay- 

- ing identical cathode resistors, so you 
can compare one tube against another. 

The big advantage of making the 
tube tests in this manner is that the 
tube is tested under actual operating 
(or nonoperating) conditions. No tube 
tester will exactly duplicate conditions 
found in a set. This method may also 
show up faults in the circuit such as 
an incorrect tube type, defective wiring, 
etc. 

Heater -cathode shorts are easily 
isolated in parallel- heater sets. Clip 
the jumper wire from the cathode 
terminal of the tube socket to the 
chassis. If the hum bar in the picture 
disappears, you have isolated the de- 
fective tube. Sometimes this method 
will burn out the short in the tube and 
it will seem to operate normally. It is 
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usually best, though, to replace the 
tube. 

Heater -cathode shorts in series - 
heater sets nearly always either burn 
themselves out or else bypass the heater 
circuit so that some tubes will light 
(usually too brightly) and others will 
not. Tubes that do remain lit may be 
damaged by excessive heater voltages. 
A simplified schematic (Fig. 3) shows 
how this happens. 

Checking for gas or grid leakage is 
a little more difficult but can be done. 
Disconnect the leads from the grid and 
cathode terminals of the tube socket. 
This leaves the tube grid and cathode 
floating. Now, using a vtvm, measure 
the voltage on the floating grid terminal 
(Fig. 4) . Any tube with a positive grid 
voltage, though small, must be replaced. 

Note that all elements in the tube 
except the control grid (and suppressor 
grid and heater, which are not impor- 
tant in this test) are at a relatively 
high positive voltage. Any leakage to 
the grid is therefore indicated as a 
positive voltage. 

Stacked stages 
A few manufacturers have used 

stacked video if stages -two tubes in 
series across the power supply. Fig. 5 
is a schematic of a stacked stage sim- 
ilar to that used in some Zenith models. 
They can be tricky to troubleshoot. For 
example, if you have little or no plate 
or screen voltage on Vl -the trouble 
is almost sure to be in tube (or stage) 
2! This could be caused by a defective 
tube or by an open 56,000 -ohm resistor 
from the B -plus line. 

Note that this resistor sets the bias 
for V2's grid. This positive bias on the 
grid of V2 causes it to conduct. V2's 
cathode is in series with tube Vl and 
goes positive. This voltage is used as 
the plate and screen supply for Vl. 
This circuit is similar to that used 
in cascode rf amplifiers. 

Touchup 
Touchup of the if stages is often 

frowned on by the so- called profes- 
sionals, especially the text -book set. 
You will find from actual experience 
though, that touchup can be the lesser 
of many evils. It should be used only 
when it is apparent that no other 
method will produce the desired results. 

FROM 
P EE CEDING 

IF STAGE 

VTVM 

OPEN 

Fig. 4-If the grid 
is positive, the 
tube is defective. 

FROM 
TUNER 

470µµf 

TO NEXT 

IF STAGE 

For instance, we don't recommend it 
when using a built -in antenna or rabbit 
ears. Moving the antenna can upset the 
overall response of the set and make 
touchup useless. If, however, an outside 
antenna is used, a touchup may mean 
the difference between a passable and a 
really good picture and sound. 

Don't go hog wild, but if you have a 
sound buzz that is obviously caused by 
too much sound gain in the video if 
(and you can't eliminate it with adjust- 
ments in the sound if or age system) 
moving one of the if slugs slightly may 
eliminate the buzz. Adjust for the best 
sound while watching the picture. You 
will usually find an adjustment that 
produces both good sound and picture. 
If a slight turn smears the picture, 
move the slug back and try turning it 
in the opposite direction. 

Touchup can also improve picture de- 
tail. If the fine detail is hard to make 
out, a slight adjustment of one if slug 
may produce a crisp, clear picture (or 
you might need glasses). 

Touchup may be required even after 
a sweep alignment of the video if. This 
need may be caused by either poor 
alignment equipment or improper tech- 
nique. Next time try the touchup pro- 
cedure before you align the set. You 
may get a world of improvement with 
just a "twist of the wrist!" 

Re- and degeneration 
Although regeneration and degenera- 

tion are exact opposites, they can be 
caused by the same component going 
bad. This depends entirely on stage de- 
sign. An open bypass capacitor may 
cause a stage to oscillate (regenera- 
tion) or have low (even less than unity) 
gain (degeneration). 

Regeneration symptoms take many 
forms but usually herringbone lines ap- 
pear in the picture or (if severe) the 
picture may actually appear negative. 
Because regeneration can also affect 
many types of agc circuits and cause 
them to produce excessive voltage, the 
screen may be blank (raster but no 
picture). 

Measure the voltage across the detec- 
tor load resistor (Fig. 6). If the if sys- 
tem is oscillating, the drop will be sev- 
eral volts even though no station is 
tuned in. 

A good method for isolating the os- 

Fig. 5 -In stacked -stage arrangement, 
one tube gets plate and screen voltages 

from cathode of second tube. 
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cillating stage is: beginning with the 
first if, pull the tube while watching the 
voltage across the detector load resis- 
tor. If the voltage drops to near zero 
when the tube is pulled, then either the 
stage is oscillating or is part of an os- 
cillating network. If there is no voltage 
change, move on to the second stage, etc. 

Once you have found the defective 
stage, check for missing tube shields, 
defective grounds, incorrect tube type, 
open suppressor -grid connection or open 
bypass capacitors. The capacitor giving 
the most trouble is the screen and plate 
decoupling bypass. This capacitor, when 
open, can also cause degeneration and 
washed -out pictures. 

Improper alignment may cause regen- 
eration but this is rare unless the set 
has been tampered with. So look for all 
other possibilities first. 

The stage jumper described at the 
beginning of this article is ideal for 
spotting a case of severe degeneration. 
It may also be helpful in spotting a re- 
generative stage (and determining if 
other troubles exist). 

Agc problems 
Of all the difficulties encountered in 

the if system, perhaps none is more 
dreaded than an agc problem. 

Here's what we feel to be the best 
approach. First, use a bias box to make 
sure that you really have an age prob- 
lem. A symptom that points to the agc 
system may be caused by something else 
entirely. The bias box, when connected 
to the agc line, will restore the picture 
at some voltage adjustment -if the 
trouble is caused by improper agc ac- 
tion. 

The bias box will determine whether 
the fault is in the agc system. Tracking 
down the actual defective part is seldom 
so easy. But, at least we now know 
where to look. 

There are many types of agc circuits. 
It would be impossible to discuss them 
all in this article. Usually, as with most 
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Fig. 6- Typical video- detector stage. 

TV problems, trouble is caused by a 
component failure. In some cases 
though, perhaps only an adjustment is 
necessary. 

Keyed agc circuits are usually more 
difficult to troubleshoot. A trick or two 
here is essential. First, if you find that 
you have little or no agc voltage, divide 
the circuit -find out in which direction 
the fault is. 

Artificially "keying" the agc keyer 
tube is an easy way to divide the cir- 
cuit. Uso a jumper wire between the 
keyer tube grid and cathode. This will 
zero -bias the tube, and it will conduct, 
producing 15 to 50 volts negative on its 

32 

plate unless something is wrong in the 
keyer circuit. If you get little or no 
negative voltage, it is likely that you 
have a defective keyer tube or wiring 
or that you are not getting the keying 
pulses from the horizontal sweep circuit. 

If the keyer seems to operate correct- 
ly, the fault obviously is in the keyer 
biasing circuit. The keyer's grid -bias 
voltage is usually developed across a 
video plate -load resistor, but is some- 
times developed by the first sync stage. 
Any fault in the keyer biasing stage 
will upset the keyer bias. Fig. 7 shows 
a typical biasing arrangement for a 
keyer tube. 

A defective video -detector diode is a 
frequent cause of agc problems even 
though it may detect the signal proper- 
ly. The diode should also be suspected 
if the agc is slow to "take hold" when 
changing channels. 

Another thing to look for in the age 
circuit is an open or partially open age 
bypass filter. This can cause what ap- 
pears to be a sync problem. An open by- 
pass will nearly always cause critical 
vertical hold and may cause the picture 
to bend or tear. If this is suspected, by- 
pass the age line with a 2 -14f filter ca- 
pacitor while watching for improvement 
in the picture or sound. 

Shorted bypasses sometimes occur. 
Often they are not suspected because 
the voltage on the agc line is normally 
low. (This is a common fault in RCA 
KCS47 series. When you have an age 
problem with one of these, be sure to 
check for a shorted bypass.) 

Too much agc voltage will lower gain 
in the video if stages and the tuner. 
Quite often a set may appear normal on 
a strong local station, but be complete- 
ly insensitive to weaker stations. A 
meter on the agc line may indicate sev- 
eral volts negative. The most common 
cause for this condition is an open 
bucking or delay resistor. This resistor 
ranges in value from 4.7 to 22 megohms 
and is tied from the B -plus line to the 
agc line. Often it is tied only to the 
tuner age but occasionally it is also 
tied to the video if agc. When this re- 
sistor opens, it allows the negative volt- 
age on the agc line to rise above its 
normal value (go more negative) with 
resulting lower gain. So whenever 
there is no snow on an inactive chan- 
nel, it is wise to check the agc voltage 
with your VTVM. 

Don't overlook the possibility that a 
hidden age control may be incorrectly 
adjusted. When working on any set, it 
is always wise to have a schematic of 
the set for reference. 

Intermittents 
An intermittent if system, as with 

any intermittent, can be vexing. Prob- 
ably no procedure will work every time. 
Whatever the procedure, however, we 
must always make sure the trouble is 
duplicatable. By this we mean that you 
should be able to produce the symptom 
by causing the defect in the suspected 
circuit. 

For example, if you suspect that a 
printed circuit is open at a certain 
point, make sure it is -by cutting 

across it (you're going to repair it any- 
way). When you deliberately open it 
this way, it should produce the symp- 
tom (that had previously been inter- 
mittent) on a steady basis. Only by 
making sure, in duplicating the fault, 
can you be really positive that you have 
corrected the intermittent. 

Quite often you are tempted, when 
confronted with an intermittent print- 
ed circuit, simply to run a bead of sol- 
der over each conductor and heat each 
terminal, then hope for the best. This 
may do the trick, but you can't ever be 
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Fig. 7 -Keyer tube in keyed agc circuit. 

really sure and you get no sense of sat- 
isfaction from the job. There always is 
the nagging worry that something may 
have been overlooked. 

One big source of intermittents is 
tube sockets. If they are the wafer type, 
they can be crimped from underneath 
(with the tube removed) so that a firm- 
er connection is made to each pin. The 
molded type tube socket and the wafer 
type used with printed circuits usually 
cannot be repaired if they make poor 
connection to the tube pin -but some- 
thing else can be done! Bend the tube 
pins out, then back in so they are 
slightly bowed (don't try this with an 
octal -based tube). This will insure a 
tight fit in the socket and just about 
eliminates any intermittent conditions 
from that source. 

[Bending all the pins can be a bit 
tricky so this method works best when 
you know which pin is intermittent. 
Also, coating the intermittent pin with 
a light film of solder is a good expedi- 
ent. In either case, be careful and don't 
crack the tube. -Editor] 

The stage jumper described earlier 
is an excellent stage isolation device. 
It bypasses so many parts that it is 
practically foolproof. Slip it in the sus- 
pected stage in place of the tube. If the 
intermittent disappears, you have only 
to concentrate on that particular stage 
to find the trouble. 

Summary 
Finding needles in haystacks is diffi- 

cult only when we must look through 
all the hay. If we could narrow down 
the location of the needle to a single 
cubic foot of hay in the haystack -find- 
ing it would be infinitely easier. So it is 
with TV troubleshooting. If we can 
confine our search for the defective 
part to a small portion of the TV re- 
ceiver, we have the battle almost won. 
We hope this article may help to make 
it a little easier for you to pinpoint both 
defective stages and defective compo- 
nents in the if stages. END 
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iizz fed about 
OUTPUT 

TRANSFORMERS 

PEOPLE write to me for advice 
about output transformers. They 
want to know which one to get, or 
whether a certain transformer can 

be used in a particular way. They quote 
manufacturers' catalog numbers, or 
even send me sheets torn from catalogs. 
But my chances of answering these 
questions (with any authority) from 
catalog information stands only the 
slightest chance of being better than 
their own semi -educated guesses. 

Then, of course, there's the case of 
the "unknown" transformer that's been 
lying on the shelf. Maybe it could be 
used for something, but how does one 
go about finding out its specifications? 
Or maybe the specification sheet reads 
4,000 ohms center- tapped to 4, 8 and 
16 ohms. Could this be used for an 
8,000- (or 2,000 -) ohm load? 

First, it is practically impossible to 
tell from published specifications which 
is the better of two transformers even 
for its own job. What complicates mat- 
ters here is the fact that no two manu- 
facturers list the same data. Some list 
rated power, impedance and frequency 
response (even if it only says 20- 20,000 
cycles). Some state the permissible pri- 
mary plate current, while others specify 
the permissible do unbalance in the two 
halves of the primary. Some give di- 
mensions, with or without a ease, while 
others also include weight. From such 
diversified information how can any- 

Transformer Power -Handling Capacity 
(Transformer saturates at 31 volts) 

Secondary 
Impedance 

Lowest frequency 
output (cycles) 

for listed 

(ohms) 20 30 40 601, 

8 13.3 30 53 120 watts 

12 8.9 20 36 80 watts 

16 6.7 15 26.7 60 watts 

Chart for hypothetical transformer. 

DECEMBER, 1960 

You can measure the turns ratio and power handling 

ability of that idle transformer and put it to use 

By NORMAN H. CROWHURST 

one compare products of different 
manufacturers? 

If rated power is given, it probably 
does not state the lowest frequency at 
which this power can be handled. One 
can only presume, with no guarantee 
of being correct, that the lowest figure 
quoted under frequency response (if 
this is given) is applicable. The im- 
pedance figure says what it was de- 
signed for, but not necessarily for what 
mode of operation. A transformer that 
works well with triodes or triode - 
strapped pentodes may not do so well 
with pentodes, or vice versa. Taps may 
be provided for "universal" application, 
but can these be used for Ultra- Linear? 
Frequency response is given, measured 
in a "standard" test circuit that repre- 
sents no practical output arrangement. 

So the more you know about trans- 
formers, the more you realize the speci- 
fications usually printed don't really 
tell you anything, except that the unit 
is designed for a specific purpose or 
as a replacement for some other type. 
The best answer is take one and 
measure it. But what simple measure- 
ments can we make to find out a trans- 
former's capabilities? 

Transformer characteristics 
The first thing to find out about an 

unknown transformer is its ratio. Apply 
line voltage to its primary -this should 
be less than the plate -to -plate voltage 
it normally handles, so should not 
saturate it. Then measure both the pri- 
mary voltage and the secondary volt- 
age, with a suitable voltmeter (Fig. 1). 
Don't bother about loading it. The ratio 
between the voltages gives the turns 
ratio of the transformer, as close as 
your voltmeter can measure it. 

Suppose the line voltage reads 115 

and the secondary voltage 4.6. The 

overall ratio is 
115 

= 25:1. While you're 

at it, check that a center tap does divide 
the voltage equally. Don't rely, though, 
on its being exactly half -your volt- 
meter may not be that accurate. Rather 
check that the reading on each half is 
the same. Both halves may read 60 
volts (or 55) although the total is 115. 
This is probably scale error on the 
meter. By the same token the actual 
ratio may be anywhere between, say, 
22 to 1 and 27 to 1 for those readings. 
But loudspeaker impedances aren't so 
close that you need to be more critical. 

Now you know the turns ratio is 25 
to 1. The impedance ratio, or trans- 
formation, is this squared, or 625 to 1. 
It might be 10,000 to 16 ohms, 5,000 to 8 

ohms, or something like that. Allowing 
for your voltmeter error, if the ratio 
is 22 to 1, the impedance ratio is 484 
to 1. If it is 27 to 1, the impedance 
transforms 729 to 1. On this basis, an 
8 -ohm load would be transformed to 
something between 3,900 and 5,800 
ohms -that's if it really is 8 ohms and 
if the transformer losses don't modify 
it slightly. 

But now you know the ratio, what 
impedances was it intended for? That 
you may never know. More to the point 
is, what impedances can you use it for? 
One way to tackle this is to measure the 
winding resistances. Then a simple ap- 
proximate rule is to multiply the re- 
sistance of each winding by the ex- 
pected power -handling capacity. 

Suppose you want to handle 20 watts 
and the primary resistance measures 
300 ohms. The intended impedance is 
probably around 6,000 ohms. If the 
secondary resistance is 0.75 ohm, the 
same calculation would give its im- 
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pedance as 20 x 0.75 = 15 ohms. But 
6,000 to 15 is not 625 to 1. Does this 
prove your voltmeter readings were 
off ? More likely the use of convenient 
wire sizes does not allow equal losses in 
both windings. If 15 ohms is correct, 
then the primary should be 15 x 625 = 
9,375 ohms. The ratio could have been 
intended for 7,500 to 12 ohms, splitting 
the difference. But this is only a rough 
guide. 

The thing to recognize is that the 
resistance of the windings is your main 
loss, except at the low- frequency end. 
If each winding has a resistance 5% 
of its working impedance (or if your 
working impedance is 20 times the 
measured resistance of each winding), 
the transformer will work at 90% effi- 
ciency. If all winding resistances are 
then halved in proportion to their re- 
spective impedances, the efficiency rises 
to 95 %. 
Power measurements 

To find the actual power -handling 
capacity, find out where the trans- 
former saturates. To do this, you will 
need a 5,000 -ohm 4 -watt potentiometer 
as well as a scope. Connect as in Fig. 2. 
Now turn the pot up until the waveform 
goes distorted. Take a voltage reading 
at the point where it just departs from 
a sine wave. Add about 20 %, and this is 
the voltage -handling capacity at 60 
cycles. 

Suppose you get 26 volts. Add 20 %. 
This gives about 31 volts. If your 
secondary impedance is 16 ohms, the 60- 

cycle power rating is Z , or 
3116 31 

or approximately 60 watts. If you use it 
for 8 ohms (in which case your effi- 
ciency will be lower), it will handle 
31 x 31 

8 
, or about 120 watts, at 60 

cycles. 
Presumably this is a high -fidelity 

transformer, in which case power is 
required to a frequency lower than 60 
cycles. Just divide by the square of the 
ratio between the frequencies (for ex- 
ample, 60 cycles to 20 cycles or 3 to 1, 
square is 9). We have drawn up a 
little table (Page 33) for the rating 
of the imaginary transformer we just 
measured. 

Now we can see the answer to the 
question about whether a transformer 
can be used for other impedances. Used 
for 10,000 ohms to 16 ohms, the winding 
resistances are about 5% each, primary 
and secondary, so the transformer is 
about 90% efficient and will handle 20 
watts down to about 35 cycles (inter- 
polating the lower line of the table). 
Used for 5,000 ohms to 8 ohms, the 
efficiency drops to 80 %, but it will 
handle 20 watts down to about 25 cycles 
(interpolating second line). 

Actually, using different impedances 
will also affect the high- frequency re- 
sponse. But to predict this you need to 
know more about how the transformer 
is wound -its winding sectionalizing - 
as well as the output circuit. However, 
we can lay down some ground rules. 
Mode of operation 

Starting with the impossible first: 
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Fig. 1- Measure all the ac voltages in- 
dicated to determine the turns ratio. 

pentodes in class B, or semi -class B 
(class AB), require very specially de- 
signed output transformers -don't try 
it with strangers! But pentodes in class 
A are a fairly safe bet with a simple 
inexpensive transformer, using little 
mixing. You can use feedback without 
too much likelihood of trouble. Such a 
transformer will show equal voltages 
on primary halves in the ratio test, but 
will not have equal resistance in each 
half. 

With triodes, or triode - connected 
pentodes, you should look for a "better" 
transformer -one with more mixing or 
interleaving of the windings. One where 
the resistances of primary halves 
measure the same, as well as its ratio 
showing accurate center tap, is a good 
one to try. 

If you want to try Ultra- Linear 
operation, my advice is to buy a trans- 
former designed for it. But you can 
try a universal job, if you have one 
around. Use the outside ends for the 
plates. The square root of the nominal 
impedance ratio will give the percent- 
age tapping for the screens. If the 
outside ends are nominally 14,000 ohms 
apart, the 4,000 -ohm taps will be 

11 4,000 = 0.535, or 53.5 %. That's the 14,000 
nearest you can come to 43 %. Higher 
taps will represent higher percentages. 

Another thing about these universal 
jobs : they are designed as a "replace- 
ment" item. Being a stop -gap measure, 
their performance is below the stand- 
ard of items designed for a specific 
job. A really high -quality universal 
transformer can be made, but it is a 
laboratory item at a price that would 
put it out of the replacement market - 
or any commercial application. 

Catalog specifications 
So much for transformers you can 

take and measure. But many inquiries 
are concerned with possible alternatives 
to buy, and the only information avail- 
able is that in the makers' catalogs. 

If weight is quoted, this can give 
you some clue about low- frequency re- 
sponse, where the specification omits 
this information. A transformer with 
good low- frequency response and rea- 
sonable efficiency for its power rating 
will run between 2 and 3 watts per 
pound. So a 20 -watt transformer will 
weigh between 6 and 10 pounds. These 
so- called "universal" jobs usually run 
10 watts or more per pound, as do 
most kitchen radio outputs. 

Nominal power is usually quoted, 
but since it does not say ".... watts at 
. . . cycles," the figure does not mean 
much. As the tabulation showed, a 
transformer that will give 20 watts at 
30 cycles can handle 80 watts at 60 
cycles. Specification of frequency re- 
sponse from 20 to 20,000 may or may 

not mean it will handle its rated power 
down to 20 cycles. 

Incidentally, the type of output cir- 
cuit can affect this too. Some circuits 
can supply quite a hunk of saturation 
current in the output transformer be- 
fore distortion shows up, others cannot. 
A few definitions 

When you look at a catalog, you 
read everything pertinent if you really 
want to make a critical choice. Knowing 
this, catalog writers put in all kinds of 
flowery descriptions -"scientifically de- 
signed," "using the latest engineering 
principles," "applying improved tech- 
niques," etc. The implication drawn 
by the tyro is that a manufacturer who 
does any of these things has a better 
product than one who does not. 

Unfortunately, some who make these 
SCOPE 

AC 
VOLTMETER 

II7V 
601, 

LOW -IMP SIDE 

Fig. 2 -An oscilloscope and ac voltmeter 
are used to determine the tranformer's 

power handling capacity. 
claims apparently follow these defini- 
tions : 

Scientifically Designed: A process 
consisting of buying a competitor's 
sample of a new line, pulling it apart, 
and making a "Chinese copy." 

Latest Engineering Principles : The 
engineer bought a new slide -rule, so no 
longer counts on his thumbs. He has 
learned to use scales A, B, C and D 
and may some day learn what all those 
other scales are. 

Improved Techniques: If the competi- 
tor used black paint, we dip it in shellac. 
This may make it more durable, but 
does not affect its performance. 

It should not be inferred that all 
manufacturers use such methods, but 
I have been surprised to find how many 
do! A few years ago I wanted some 
special filter transformers made. I had 
worked out the necessary data; all I 
needed was someone to wind them. But 
this was unorthodox -"we don't work 
that way," "our engineering depart- 
ment does all our design work." 

However, after one company had 
made them to my data, the rapidity 
with which other companies produced 
Chinese copies was surprising. My ex- 
perience tells me, when a representa- 
tive (styled a "sales engineer ") gives 
me a pitch about his company's superior 
engineering facilities, to take it with 
"a grain of salt." A company that's 
really progressive, in transformers as 
with other things, is one that's first 
with really new lines. And don't always 
believe advertising that says "another 
first!." Watch to see who really is first. 

END 

HIGH IMP SIDE 
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TRANSITOIE LOflTES 

HIDDEN %VIRIIG 
Conduit imbedded in a concrete wall or 
buried underground can be traced easily 
with this simple instrument 

By HARRY D. PARKER 

C5 

R3 i 
R2 C4 RFC 

MANY times a service technician Ahas 
to know where wiring 

conduit is located. This is 
especially true when install- 

ing electronic equipment (sound sys- 
tems, intercoms, fire and burglar 
alarms, etc.) in hotels, apartments, 
warehouses, factories, etc. The little 
transistor Transitone will find the con- 
duit for you. 

The unit consists of a tone -modulated 
transmitter and any portable broad- 
cast radio. Here in the South, as in 
many other places, building regulations 
state that wiring conduit and plumb- 
ing must be buried in the concrete walls 
and floors. So when future installations 
or repairs have to be made, it is con- 
venient to know where the conduit is. 
Just clip the Transitone's antenna to 
the case of an outlet box or a water 
pipe and with a transistor radio tuned 
to the transmitter frequency you can 
trace the tubing through the building. 
Chalk lines on the walls or flooring to 
indicate the tubing's position. Many 
other uses are obvious; such as locating 
buried wiring in outdoor stadiums, 
from house to garage and so on. 

Circuit description 
The transmitter consists of a simple 

rf oscillator and is self -modulated by 

DECEMBER, 1 9 6 0 

R4, S 

Finished unit 
forms neat 
package. 

Parts arrange- 
ment inside alu- 
minum case. 

the blocking action of C4 and Rl (see 
schematic). Varying C4's value changes 
the transmitted tone and the power 
output. R2 and R3 are base -bias resis- 
tors and C2 is the base rf bypass. 
Capacitor C3 is the feedback capacitor 
that starts and maintains oscillation. 
If it is too small, the circuit won't 
oscillate; if too large, you can't get the 
frequency high enough. Coil L and Cl 
act as a ringing circuit and determine 
the frequency. Changing either L or 
Cl, or varying the value of R3 shifts 
the frequency. A small pnt (R4) (about 
25,000 ohms) may be used as a fine 
frequency control instead of L's adjust- 
able core. Varying the supply voltage 
will also shift the frequency slightly. 
Capacitor C5 is an rf bypass across 
the power supply. The rf choke is a 
horizontal oscillator coil for a TV set 
and is part of the audio blocking net- 
work that includes C4 and Rl. 

A toggle or slide switch is inserted 
in one battery lead. If you use a con- 
trol for R3, a switch could be included 
with it. 

Notice the battery voltage. It is 67.5 
volts. This may confuse you as most 
transistors are operated at 6 or 12 
volts. This unit will oscillate at a lower 
voltage but it will not be tone -modu- 
lated. The Delco 2N278 transistor has 

a 50 -volt collector rating, so with 
proper biasing the voltage may be 
raised to any level as long as the col - 
lector-to- emitter voltage does not ex- 
ceed 50 and the collector power rating 
is not exceeded. The low current drawn 
by the unit (about 4 ma) is so slight 
that the transistor does not need any 
heat sink. 

All components are mounted on a 3 x 
4 -inch phenolic board, and wiring is 
straightforward. 

A 3 x 4 x 5 -inch case houses the unit. 
A phono plug and jack with a clip lead 
is used for the output connection. Brass 
spacers lh inch long are used to mount 
the phenolic chassis to the cabinet. A 
metal strap holds the battery in place 
and a standard snap -on battery ter- 
minal connects the battery into the 
circuit. 

Now use it 
The unit is tuned with L's slug or 

with R3. Use the slug to center the 
frequency on a quiet spot in the AM 
band and fine -tune with the pot. Don't 
vary R3 too much as it affects the base 
bias and may make the circuit stop 
oscillating. 

The receiver is only a means of 
detection and any home portable set 
may be used or you may make one just 
for this purpose. 

The transmitter, when connected to a 
pipe line, does not radiate very far into 
the surrounding air, only a few feet at 
best. So, no matter how much power is 
used, you are not breaking FCC re- 
quirements. But don't let this fool you 
either as the signal may be picked up 
several blocks away on the pipe line. It 
has proved ideal in large motels when 
we wanted to know where existing wir- 
ing was so as not to cut into it when 
cutting through walls during a TV 
antenna installation. END 

SEE 
PARTS LIST 

FREQUENCY 2N278 
V 

OPTIONAL - 
BREAK AT X 8 ADD 
POT AS SHOWN 

FREQUENCY 

R4 25K 

R3 
82 K 

67.5V 
S. BATT o--o 

Circuit of 1- transistor transmitter. 

RI- 15,000 ohms 
R2- 39,000 ohms 
R3- 82,000 ohms 
R4- optional pot 25,000 ohms with switch 
All resistors 1/2-watt 10% 
CI -56 µµf mica 
C2 -.01 µf, ceramic 
C3 -1390 µµf, .001 µf and 390 µµf in parallel 
C4 5-0.1 µf 
BAIT -67.5 volts 
J -phono jack 
L- ferrite antenna for broadcast band 
RFC -horizontal oscillator coil, Thordarson H5 -30 

or equivalent 
S -spst on R4 or separate toggle 
V -2N278 
Case -3 x 4 x 5 inches 
Miscellaneous hardware 
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SGNAL PATHS 
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onelf If-455KC 

AU00-aQ0(L 

COVER FEATURE 

SimpliFies 
Servicing 

Easy to use aid that speeds transistor radio servicing 
may open the door to a new era in printed- circuit service techniques 

By LARRY STECKLER 
ASSOCIATE EDITOR 

TRANSISTOR Radio Automatic Cir- 
cuit Evaluator (TRACE) is a group 
of five words that may spell out a 

new approach to servicing electronic de- 
vices that use printed circuits. In this 
first version, it is the work of a single 
manufacturer, and is adapted to tran- 
sistor radios only. It could just as easily 
work for hi -fi amplifiers and preamps, 
TV sets or any other kind of electronic 
gear that incorporates printed circuits. 

In its present form, TRACE consists 
of a folder containing nine plastic - 
coated cards -one for each transistor 
radio chassis in the 1960 Philco line. 
More will be issued as newer sets are 
made, and Philco is currently consider- 
ing issuing TRACE boards for older 
sets. 

A typical TRACE board is shown in 
Fig. 1. It is printed in four colors - 
black to indicate components and volt- 
ages; blue to show the rf signal path 
and rf generator setting; red for the if 
signal path and the proper generator 
setting, and green to indicate the audio 
signal path and generator setting. 

Servicing is simply a matter of sig- 
nal injection, a procedure familiar to 
all service technicians. Starting from 
the speaker, a signal generator is used 
to inject a signal into the receiver at 
the proper frequency. Then the tech- 
nician works his way back through the 
receiver to the antenna. The trouble 
always lies between the last point where 
a signal is heard in the speaker and the 
first point at which it isn't. Naturally, 
the technician changes his generator 
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settings as he works through the var- 
ious types of circuits in the radio. 

Using TRACE 
This is a standard troubleshooting 

procedure and can be followed with or 
without TRACE. But by using a 
TRACE panel, the technician knows 
just where to apply his signal gener- 
ator and doesn't have to keep reférring 
back and forth between set, schematic 
and printed circuit to determine which 
point is which. He refers to the sche- 
matic only after the trouble is localized 
and when he has to replace a compo- 
nent. Now let's see how this works. The 
TRACE board shown in Fig. 1 matches 
the circuit shown in Fig. 2. Both are 
for the Philco model T -901 code 124. 

This is a nine -transistor set with a 
push -pull output stage. 

So let's take a short walk over to 
Harry's Radio & TV Repair and see 
how he handles one of these sets. 
There's one on his bench -must have 
just come in. Harry's first step is to 
make some preliminary checks: 

Are the batteries good ? 

0 Are the battery terminals corroded ? 
0 Is the on off switch OK ? 

0 Does the tuning capacitor have any 
shorted plates ? 

0 Is the printed- circuit board cracked ? 
0 Is there an obvious open in the print- 

ed- circuit board ? 

0 Is the antenna OK ? 

0 Is the speaker working ? 

50 vOLTAGES-IETTEPEG 1N BLACK-) 
VOLTAGES-LETTEREO IP-r GREEN 

?NO IF 

PH I L-C© 
tizaz.e. 

Tr9 

jööD`6ám- 
TO CIA 

.:.TUNING CAPAC, 

1901 -124 

Fig. 1- Philco TRACE board for model T -901 code 124 tran-istor radio. 
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These may seem like foolish things to 
check, but Harry learned the hard way. 
He knows, now, that these checks can 
have him a lot of time later. 

Harry will never forget the tran- 
sistor portable that was brought in for 
motorboating. He spent quite a bit 
of time replacing the B -plus filter 
capacitor only to find it didn't help. 
Turned out that the set just needed 
new batteries. The old ones weakened 
enough to cause motorboating, but not 
enough to keep the set from operating. 

After making these preliminary tests, 
it's time to go a little deeper. This is 
where the TRACE panel comes in. 
Harry picks the proper one out of his 
folder and fits it into place over the 
wiring side of the printed- circuit board. 
Then he sets his signal generator for a 
400 -cycle audio signal (as indicated on 
the TRACE panel) and starts signal in- 
jection at the end of the green line. 
First stop is at the bases of the output 
transistors. Good signal from the speak- 
er. Then back to the audio driver trans- 
former secondary and next the trans- 
former primary. 

If he gets no signal from the speaker 
when he applies one at the primary of 
the transformer and does get a signal 
when it is applied to the secondary, 
Harry knows that the transformer is 
bad and must be replaced. But if he 
does get a signal at the input of the 
transformer, he continues to the col- 
lector of the detector. Now he switches 
to the intermediate frequency (455 kc, 
modulated by 400 -cycle audio, as indi- 
cated on the card). He applies this sig- 
nal to the base of the detector stage 
and continues to work back toward the 
antenna. 

At the collector of the first if ampli- 
fier he still gets a signal, but at the 
base of that transistor nothing happens. 
Before replacing the transistor, Harry 
pulls out his vtvm and checks voltages 
at the base, emitter and collector of the 
if transistor. These readings can tell 
him a great deal about what may be 
wrong with the circuit. For example: 

Higher than normal emitter voltage 
indicates an open transistor or an open 
or high resistance in the collector cir- 
cuit. 

DECEMBER, I960 

*--1 
.008 
820 

10K 2200 

.025 

6.8 K 

I.I 

+ 

/6V 

Fig. 2- Circuit of Philco T -901. 

3.9K 

400p+ 

I00µf- 

6V 

2200 

12052 

}200µf S2.7K 
26V 

Ou the service bench, the first step is to remove the 
back of the receiver, uncovering the printed circuit panel. 

01( 8sV' 
r (-1455KC 

Stiew" Paltexiz 
MODEL P790Á, B P791A. §; 

Fig. 3 -The General Electric Silent Partner for model P790A. 
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The technician picks out the 
proper TRACE card for the 
receiver he is working on. 

Vtvm measurements pin- 
point the defect in the radio. 

0 A lower than normal emitter voltage 
reveals a shorted transistor or a low 
resistance in the base circuit. 
0 If the base voltage reads high, it 
shows a shorted transistor or an open 
or high resistance in the base circuit. 
0 Lower than normal base voltage 
could mean an open transistor or a short 
or low resistance in the base circuit. 

, Higher than normal voltage at the 
collector usually means a shorted tran- 
sistor or an open or high resistance in 
the collector circuit. 
0 A lower than normal collector volt- 
age means an open transistor. 

There is one thing to remember when 
checking voltages in transistor circuits: 
A high or low voltage does not mean 
10 or 20 volts higher or lower than 
normal. A difference of only a few 
tenths of a volt is considered high or 
low and can keep a transistor set from 
working. After all, we are dealing with 
voltages that measure only between 0 
and 6, and in many circuits never get 
higher than 1 or 2 volts. A few tenths 
of a volt is an appreciable portion of 
these small voltages. This means the 
technician must have a voltmeter he can 
trust, one that is accurate and is capable 
of measuring small voltages. The rule 
that a technician must be able to rely 
on his instruments is doubly valid in 
transistor work. 

General service hints 
TRACE or not, the usual general 

service rules still apply. Distorted sound 
usually means a bad speaker or output 
transistors. Motorboating, when not 
caused by weak batteries, is usually 
due to an open. B -plus filter. Low sensi- 
tivity is often the result of trouble in 
the antenna, rf or if stages. No recep- 
tion at the high end of the broadcast 
band calls for a check of alignment and 
the converter transistor. No reception 
at the low end of the band can be 
caused by a defective converter tran- 
sistor or low supply voltage. 

Some service technicians take a short 
cut to signal injection servicing. They 
start off by applying an if signal to the 
input of the detector. If they get a good 
signal from the speaker, they know 
that the whole audio section is good. 
Next they go to the mixer and apply a 
signal at the mixer base. Again either 
the whole if checks good or the trouble 
lies between the mixer and the de- 
tector. But whether you use the short 
cut or follow the time -tested technique 
of running through the whole set from 
speaker to antenna, TRACE will speed 
repair time and make it possible for 
you to give your customer a reasonable 
repair bill. Every hour of your time is 
worth at least $6, so if you save 15 
minutes, you're ahead $2. 

Other manufacturers are sure to fol- 
low with their versions of the TRACE 
board. One is already out. G -E is turn- 
ing out a similar device called Silent 
Partner, a single -color card encased in 
laminated plastic (Fig. 3). Each card 
comes in its own envelope that has the 
set's schematic printed on the back. 
Only one card is out to date, but more 
are sure to follow. END 
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I LTRA-SENSITIVE 
3-Transistor 

RADIO 
Standard -size components and 

a large loop antenna give 

sensitivity and selectivity far 

above average 3- transistor set 

By JOSEPH AMOROSE 
and EDWARD HOFFMEISTER 

BACK in the early '50's, RADIO -ELEC- 
TRONICS printed an interesting 
original receiver circuit by Edwin 
Bohr. The set was a good per- 

former; it had sensitivity, stability 
and other fine features. So intrigued 
were the authors by this circuit that 
they carried on experiments to simplify, 
sensitize and otherwise improve this 
novel hookup for several years. (Hoff - 
meister did the major part of the re- 
search.) 

Primarily, the plan was to come up 
with a set that was unusually sensitive. 
It had to be selective, easy to make and 
tune, use few parts, be economical to 
operate and, last but not least, it had 
to be long -lived and troublefree. In 
striving for such an above- average 
receiver, we feel that we have achieved 
our aims. 

The set shown is unusually sensitive. 
Selectivity is high enough to warrant 
vernier control. Although designed sole- 
ly for headphone use, the rig will work 
a speaker on strong nearby stations. 
With a class -B audio stage added, this 
receiver has outperformed a well -known 
manufacturer's superhet rig. It got 
more stations, produced more volume. 
Tested in an all -metal car, housed in 
a metal garage, the receiver still 
brought in four of the local, louder 
stations, with "no strain, no pain." 
Since most Richmond stations are about 
10 miles away and use only 5,000 watts 
input, receiver sensitivity must be con- 
sidered very good. In the open, all 
eight locals could be tuned in with ease. 

In St. Louis (Hoffmeister's home 
town), all 11 stations between 550 and 
1600 kc were received clearly. The dx 
log there was impressive too. Regenera- 
tion is smooth, sure and noncritical. 
The most sensitive spot is easy to find 
and hold. There is no annoying, sudden 
"spilling over" into oscillation. 

DECEMBER, 1960 

Lid -mounting parts makes set more accessible and separates it from antenna. 

Since utmost sensitivity was desired, 
no attempt was made at miniaturiza- 
tion; full -size parts were used. Yet 
they fit comfortably, without crowding, 
in a 5% x 71h -inch cabinet- overcoat- 
pocket size. This set makes an ideal 
bedside companion for the hospital 
patient who wants more variety in his 
radio fare than hospitals' "single- shot" 
systems provide. It has proved a nat- 
ural for patients lolling around on the 
sunporches too. 

Construction 
The schematic is self -explanatory and 

should be easy to follow. The loop an- 
tenna is a most important part of this 
set. Upon its proper impedance and the 
correct tuning of the associated circuits 

BENCH 

depends the high performance of the 
whole receiver. In strong -signal areas, 
a tapped Ferri -loop coil works well, but 
with lessened sensitivity. 

To wind the loop, make a 5% x 7%- 
inch cardboard form. On it, wind 23 

turns of No. 24 double- cotton -covered 
wire. Tap at the 8th turn. This lead 
goes to C2, the regenerative padder 
capacitor. Wind the loop in solenoid 
fashion! Jumble winding won't do; it 
requires more taps to cover the band. 
Pancake winding is OK if the proper 
inductance is approximated. Run the 
23d turn to the stator of Cl ; the first 
turn goes to Cl's rotor. (Reverse these 
two leads if hand -capacitance is noted. 
Also, try a .001 -µf capacitor across the 
phone cords.) 

rl'ESrl'ED) 

Tested in Brooklyn, this receiver picked up 12 stations. At a point 

a little over 20 miles from New York City, 7 stations were received 

with good listening volume. The se+ is remarkably free from the dis- 

#ortion and noise heard in many of the smaller regenerative sets with 

"miniaturized" antenna systems. 
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LOOP ANT 
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Schematic of the ultra- sensitive 
3- transistor receiver. 

PHONE JACK 
(SEE TEXT) 

E8 C 

I©TUBULAR 

2N107 
2NI35 

/END DOT 

C CK722 
CK768 

This set is built in reverse; that is, 
the loop goes in the deep part of the 
cabinet, the parts assembly (mounted 
on a perforated board) goes in the lid. 
One or two screws through the lid hold 
the parts board down. This permits re- 
moving the entire parts assembly from 
the cabinet for experiments or changes. 
It also keeps the antenna away from the 
components, thus avoiding detuning 
effects and loss of signal strength. 

To eliminate problems caused by 
capacitor aging and reforming, no 
electrolytics are used. Tubulars take 
their place with no noted loss of per- 

- formance. Long life and troublefree 
performance are thus assured. The 0.1- 
µf capacitor C3 adds sensitivity. A 1 -µf 
at C4 and C5 substitute for the electro- 
lytics. Recommended RFC is 2.5 mh, 
though we have used 5 mh with good 
results. As the rf choke is made bigger, 
sensitivity increases, but so does regen- 
eration. [In the set constructed by the 
RADIO- ELECTRONICS staff, shown in the 
photo, a small capacitor (C6) was 
placed across the choke to control regen- 
eration. C6 will vary widely with dif- 
ferent sets, and in many cases must be 
omitted, but in this particular receiver 
the best value was 33 µµf. Editors] 

The set will work well with a 1.5 -volt 
dry cell but 3 volts of battery is best. 
Six volts will give more volume and 
sensitivity, but with it come increased 
regeneration and need of more careful 
tuning. In strong signal areas, hearing - 
aid type earphones work well. But let's 
face it, the volume they give does not 
approach that of a full -size standard 
2,000 -ohm headphone. 

The best volume is produced by 24; 
000 -ohm headphones. The impedance 
match is better and sensitivity is opti- 
mum with this value. [In the receiver 
shown in the photograph an earphone 
was used, with some probable sacrifice 
in. sensitivity. The phone jack was used 
to turn the radio on and off. This unit - 

is sold as a "subminiature jack -may 
be used for both open and closed cir- 
cuits," and is adjusted so that it closes 
the battery contact when the plug is 
inserted. Editors] 

In strong -signal areas, R6 can be 
replaced with a 15,000 -25,000 -ohm po- 
tentiometer for volume control. 

A word about transistors. Both the 
2N135 and the CK768 types work 
excellently. The higher the cutoff fre- 
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RI- 15,000 -ohm pot 
R2 -1,500 ohms 
R3- 100,000 ohms 
R4- I0,000 ohms 
R5-220,000 ohms 
R6- 15,000 ohms CI- 365 -µ0 variable 
Case, wire, mounting 

C2- 100 -500 -µµf padder 
C3 -0.1 -0 tubular 
C4, C5 -I -µf tubular 
C6-See text 
RFC -2.5 or 5 mh 
J -Phone jack, see text 
BATT -2 penlight cells 

board, miscellaneous hardware 

quency, the higher will be the set's 
sensitivity, the authors' tests showed. 
As old- timers know, transistors vary 
widely in performance, even among 
"identical" units. So try all the tran- 
sistors you have on hand. Tune in a 
weak station -choose the best per- 
former. 

The set took about 4 hours to build. 
It can be made more compact, but the 
loop antenna should be at least 4 by 5 
inches for good performance. Set values 
are not too critical, but keep leads short 
and direct. Do not overcrowd parts 
unduly. Use special transistor sockets 
(the authors don't believe in soldering 
their leads). Be sure to check and re- 
check wiring before trying out set. 
That's a must! 
Aligning the set 

Be sure the 8th turn goes to C2 and 
that the larger number of turns appears 
between C2 and the Cl stator. Then 
fully mesh Cl's rotor until you get 
regeneration. Or, better still, tune in a 
local in the 550 -kc region (if you have 
one), and adjust Cl and C2 until you 
can bring the station in clearly. Use 
as much C2 capacitance as you can. 
This is the low- frequency adjustment. 

To adjust the high -frequency end, 
unmesh Cl rotor and tune in a local 
between 1500 and 1600 kc. If this station 
does not come in, adjust C2 slightly 
until it does. Now go back to the station 
in the 550 -kc region. If it doesn't come 
in now, take one turn off the loop aerial 
at a time, at the stator end of the coil, 
until the station is received. When this 
is done, all stations between 550 and 
1600 kc should come in easily. (Avoid 
ultra -small variable capacitors. Some 
of those tried wouldn't tune in the 
entire band.) That's about all there is 
to it. (All parts used in this set were 
obtained from Lafayette Radio, 165 -08 
Liberty Ave., Jamaica, N. Y.) 

If you are a hobbyist weary of build- 
ing miniature, museum -piece creations 
with less than optimum performance, 
and you want a private listening re- 
ceiver which will give you optimum 
performance with a minimum of effort 
and expense, this project will interest 
you. Here is a radio which will give 
you the "mostest" for the "leastest." 

END 

pzeamft 
%ft«e 

Çc:c«ce 
Modern hi -fi equipment must provide 

inputs for AM radios, FM radios, 
record players and tape recorders. These 
inputs are usually selected by a switch 
which is connected to the various 
sources by shielded cables that are any- 
where between 2 and 5 feet long and 
have a capacitance of 50 -150 µµf. But a 
150 µµf cable capacitance introduces a 
loss of 3 db at 20 kc when the output 
resistance of the unit feeding the cable 
reaches 50,000 ohms. A higher output 
impedance would increase signal loss 
further and curtail the audio quality. 

A way around this problem is to use 
a plate follower so cable capacitance 
can be countered by placing the input 
resistor at the source end of the cable 
as described in Wireless World (June, 
1959). The circuit is shown below. The 
charts show how much capacitance is 
now needed at a particular input to pro- 
duce a 3 -db drop at 20 kc for different 
values of R2. Obviously, lower capaci- 
tances are nothing to worry about. Of 
course proper gain must be maintained 
for the input circuit, so choose resistor 
values wisely. END 

TABLE I 

R2 = 2.2 MEGOHMS 

R1 
(Kf?) 

47 
100 
220 
470 

1,000 
2,200 

Rl (KA 
47 

100 
220 
470 

1,000 
2,200 
4,700 
8,200 

Gain 
(db) 
31 

26 
19.5 
13 

6.5 
0 

TABLE II 
R2 = 4.7 MEGOHMS 

Gain (db) 
36 
31.5 
25.5 
19.5 
13.5 
6.5 
0 

-5 
TABLE III 

R2 = 1 MEGOHM 

R1 (K(?) Gain (db) 
47 
100 

220 
470 

1,000 

2,200 

25 
19.5 
12.5 
6 
o 

-6 

Capaci- 
tance 

(n.f) for - 3db at 
20 kc 

750 
690 
650 
630 
610 
600 

Capacitance 
(55f) 
450 
330 
280 
270 
260 
260 
260 
260 

Capacitance 
(gilt) 

1,300 
1,150 
1,100 
1,100 
1,100 
1,100 

L 
GRID RESISTOR OF FOLLOWING STAGE I MEG 
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THE OLD TIMER GIVES A 
SAFETY LECTURE 

It's the little ( ?) things (like the low 
voltage in a TV and exposed wires) that are dangerous 

By JACK DARR 

T 
HE Old -Timer came in the back 
door of the shop, whistling "Colonel 
Bogey" very softly. He smiled as he 
heard loud voices from the small 

back room he had donated for the Ham 
Club the Young Ham had organized. 
The smile turned into a full -sized grin 
as he saw the new sign the Young Ham 
had made a few days before. It was 
simply two colored pictures clipped 
from magazines: a luscious ham and a 
fearsome looking spiked club, pasted to 
a board. 

The voices rose as he neared the door. 
"No, Eddie, look here now! You're not 
getting any rf out into the load because 
you haven't got enough coupling! See? 
This coil has got to go over a little 
more!" 

"Well, it's lighting th' light, ain't 
it ?" said the other voice. 

"Yes, but not near enough," said the 
first speaker, the Young Ham. "A little 
of yellow glow like that ain't 50 watts, 
is it? You oughta get a bright white on 
that bulb!" 

The Old -Timer glanced through the 
doorway at the two boys. They were 
bent over a piece of equipment at the 
far end of the bench. The smile froze 
on his face as he saw the tangle of wires 
trailing down the bench. Quietly, un- 
heard in the continuing argument, he 

DECEMBER, 1 9 6 0 

He reached for the master switch ... 

reached for the master switch he had 
insisted they install after they had left 
the lights on all night a few times. He 
snapped it off, which brought a simulta- 
neous roar from both boys. "Hey! 
What'd you do now ?" They looked up 
and saw him leaning against the side 
of the door. The look on his face brought 
them both upright with apprehension 
written on their faces. 

Fireman's friend 
"All right," said the Old -Timer 

grimly, pointing to the mess of wires on 
the bench. "What'd I tell you about 
that ?" 

"That" consisted of: (a) approx- 

imately 3 feet of slightly dilapidated 
line cord with a molded plug, connected 
to the ac outlet; (b) 6 feet of plastic - 
insulated bell wire connected to the 
other end of the line cord; followed by 
(c) 3 feet more of line cord terminating 
at the power transformer of the home- 
made power supply. All the connections 
were twisted (none too tightly) and all 
were completely innocent of tape or 
covering of any kind. From the output 
terminal board of the power supply, 
several similar leads went to the small 
transmitter the boys had been working 
on. These were also haywired (twisted 
to screws, twisted together, or simply 
twisted) and sans insulation or tape. 
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The Young Ham gulped and hung 
his head. The Old -Timer snorted and 
glared at him. 

"Dang it all, now you know better'n 
that! I'll swear some people git up 
bright and early, looks like you just 
got up early! If I've told you once about 
them haywire hookups, I've told you a 
thousand times and this is the last one. 
From now on, use a little common sense 
around this stuff. I know I pay Dick a 
heck of a lot of money for fire insur- 
ance on this place, but I don't want 
none of it back. There's new line cord 
and stuff all over this place. Why didn't 
you use some of it ?" 

"Well, we were just trying it out," 
said the Young Ham sheepishly. "We 
didn't want to waste any new stuff on 
it until we knew whether it'd work." 

"Look, Jughead," fumed the Old - 
Timer. "I don't care if it ain't for but 
10 seconds. Don't ever let me catch you 
hookin' up a Fireman's Friend like that 
again! Why, a new plug and line cord 
wouldn't cost over 30 cents. My gosh, 
I'd rather give you th' stuff! Did I ever 
fuss at you guys about usin' stuff like 
that ?" 

"No," admitted the Young Ham, "but 
I've seen you usin' things like that in the 
shop. Hooking up record players an' 
things." 

"Hah? Oh, you mean th' Fool- Killer? 
Come here just a dad -burned minute!" 
He chased them up the long hall ahead 
of him, into the service shop. He picked 
up a 5 -foot piece of POSJ cord from a 
hook above the bench. One end was 
fitted with a bulky plug, the other 
terminated in two rubber- covered test 
clips. "Now, is this what you're talking 
about ?" 

"Yes," said the Young Ham, "and 
I've seen you use it a thousand times!" 

"Well, Junior, there's a wee mite of 
difference," said the Old- Timer, shoving 
the plug under the boy's nose. "Look 
here. Do you notice anything unusual 
about that plug ?" 

"Yes," admitted the Young Ham, "it's 
a fusible plug." 

"Well ?" demanded the Old- Timer. 
"Doesn't that spell anything to you? 
There's a pair of nice little 2 -amp fast - 
blow fuses in there, one on each side of 
the line. If I do get a short in anything, 
or let the clips touch accidentally, one 
of 'em pops out and everything's pretty 
safe -as far as the fire hazard is con- 
cerned. That ain't sayin' anything about 
th' shock hazard, though! You just 
gotta use a little common sense with it! 
Dang it, do you know how close Eddie's 
elbow was to one of them frazzly con- 
nections you had in there? About 2 
inches! You were so busy arguin' about 
that transmitter you didn't even notice 
it. Those frazzlin' B -plus wires with 
about 500 volts on 'em weren't over a 
few inches away! Y'know, sometimes 
I wonder how you guys managed to get 
as old as you are." 

"Aww, we were watching it," said 
the Young Ham. 

"Junior!" said the Old- Timer, sternly. 
"You weren't watching me, and I stood 
there for a minute or so before I 
noticed what you were doing. Why, I 
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Fig. 1 -A pair of acdc sets may have full hne voltage between the chassis. 
saw both of you darn near get electro- 
cuted three or four times! I was so 
scared that I like to never found that 
switch. Now you listen to me, young 
sprouts. From this moment on, every 
time you hook up anything like that 
around here, you take the proper pre- 
cautions, and that means making sure 
that all your connections are safe, well 
insulated and tight! Then, you can go 
ahead and argue till you're blue in th' 
face about your loading procedure and 
you'll be safe. But, if I ever find another 
haywire hookup like that one around 
here, out you go, the whole gang of you, 
while you're still alive. Get me ?" 

The boys looked at the fire flashing 
from the Old- Timer's eyes and decided 
that he really meant what he was say- 
ing, so they surrendered gracefully. 
"OK, we'll be good, from now on," said 
the Young Ham. Eddie nodded agree- 
ment. 

"You'd better be," said the Old - 
Timer, with a return of his normal 
good humor. "I'll be danged if I want 
to take the trouble to break in any more 
young squirts around here, to say 
nothin' of all th' money I'd have to 
spend for flowers. No, young fellers, I 
know that you guys feel like you know 
quite a bit about electricity and things, 
but that's the one thing you never ought 
to do in th' electronics business : get 
cocksure! Y' know, you can always tell 
th' difference between an old -timer and 
a new hand just fresh out of radio 
school: ask 'em both the same question. 
Th' young dude right out of school will 
pop right back at you with a positive 
answer; the more experienced man will 
always say: `Well, I don't know right 
now. Let's check it and see!' Time you 
get to the point where you realize you 
don't actually know nothin' about this 
bewildering business, then you're gettin' 
to be a pretty good radio man!" 

"I sure am thirsty," piped up the 
Young Ham, nudging Eddie, who duti- 
fully echoed, "Me, too." 

"All right, you human sponges, come 
on," growled the Old -Timer in mock 
anger. "Let's go gitta cuppa cawfee. 
But if you think you're gonna take my 
mind off the lecture you're gonna get, 
you're mistaken! You've both earned a 
good chewin' and you're gonna get it!" 
He led the way out the back door, down 

the alley and into the drugstore. 

Ac dc sets 
"Speakin' of hot stuff, which you'd 

probably rather I wouldn't but I'm goin' 
to anyhow," said the Old- Timer, stirring 
briskly, "now you're gonna get the rest 
of that lecture you got comin'. Didn't I 
see you workin' on two ac dc's at the 
same time on the radio end of th' bench ?" 

"Yes," replied the Young Ham. "One 
of 'em needed a filter capacitor and I 
was cooking the other one after I 
changed the rectifier, to see if there was 
any more trouble in it." He had a 
strange gleam in his eye, but the Old - 
Timer pursued the questioning, not 
noticing. 

"Well and good," said the Old- Timer. 
"But I didn't tell you to work on two 
ac dc's at the same time on the same 
end of the bench. Tell me, how's the ac 
line connected to an acdc set ?" 

"One side to the chassis ?" asked the 
Young Ham innocently. 

"Yep. Now, if you got two chassis 
with this kind of line connections, both 
of 'em out of th' box with the chassis 
exposed, what's the ac potential between 
them ?" 

"Zero," said the Young Ham quietly, 
sipping his coffee. The gleam brightened. 

"Zero ?" The Old- Timer's left eyebrow 
shot up, a trick he had practiced for 
many a year. 

"Zero!" repeated the Young Ham 
firmly. "Nyaaa ! You were going to 
catch me, weren't you? I actually re- 
membered what you told me about that. 
So, I checked between the two chassis 
with the little neon checker (Fig. 1) 
and turned the plug around on one of 
'em! Zero voltage! Also made sure both 
chassis were on the ground side of the 
line. 

"Well, I'll be cow- kicked!" said the 
Old- Timer, shaking his head in amaze- 
ment. "You got me, f'ar and squ'ar! I'll 
swear, I thought that had gone in one 
ear and right out the other in that non - 
resonant cavity you use for a head! 
My, my! I just can't git over it." He 
shook his head solemnly. "Congratula- 
tions, young feller. Just for that, I'll 
buy th' coffee!" 

"You might not have known it, but 
you were going to anyhow." The Young 
Ham grinned. "I'm broke." 
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"This is unusual ?" said the Old - 
Timer. "Well, sir, I'm glad you thought 
of that, though. It's sure a good habit 
when you're workin' around stuff like 
that. You know how I found out about 
it, don't you ?" 

"Yes, sir!" said the Young Ham. 
"And you got reminded of it just last 
week, when I had that portable sitting 
on my end of the bench, and you backed 
into it while you were moving that acdc 
TV set! Goodness, such language!" 

"Well, I was mostly mad at myself," 
admitted the Old- Timer. "Us old fools 
ought to remember them things auto- 
matically, and we do, most of th' time, 
but we still git caught now and then. 
That's just th' reason I yowl at you 
guys so much about bein' careful with 
electricity. Workin' with it all th' time, 
you're gonna get a plenty of shocks 
accidentally, even with good habits. 
There's only one way to stay alive in 
this business, and that's to be careful, 
dern careful! And that's somethin' else 
you've got to do for yourself. There 
sure ain't nobody goin' to do it for you!" 

" ' Nother thing, while you're workin' 

Fig. 2 -Never touch an "outside an- 
tenna" lead of a radio or TV when stand- 
ing on the ground unless the set's plug 

is out of the socket. 

with a transmitter like you were a while 
ago. Don't ever let anybody else handle 
the key. You do it yourself ! If you're 
the one makin' the adjustments, you do 
th' keyin'; it's a heck of a lot safer! 
I 'member once durin' th' War, while 
I was with the Air Force. Three or four 
of us was arguin' about a transmitter, 
just exactly like you were just now. 
All of a sudden one feller keyed the 
thing to illustrate a point he was tryin' 
to make. Only trouble, I happened to be 
leanin' on the final plate caps with my 
elbow!" 

"What happened ?" asked the Young 
Ham. "Did it hurt you much ?" 

"Well, not too much, but I'll tell you 
one thing. I was the only man that left 
the ground that day on that field with- 
out takeoff clearance from th' tower! 
I got darn near as much altitude as 
some of the kay-dets! Th' moral of that 
is: if someone is workin' on a piece of 
equipment, stay clear of it. If you're 
workin 'on it, make everybody else stay 
clear and always look to see that every- 
thing's safe before you mash that 
button. Saves a lot of trouble!" 

The Old -Timer paid for the coffee, as 
usual, and they trooped out the back 
door and across the alley to the shop. 

DECEMBER, 1960 

Lighting his pipe, he perched on the 
end of the bench and continued the dis- 
cussion. 

"Y'know, there's lots of what you 
might call `everyday' hazards that we 
run into that we don't really pay enough 
attention to. F'rinstance, even you know 
enough not to go outdoors, stand on the 
ground, and try to hang up an antenna 
wire that's already tied to an acdc 
radio in th' house (Fig. 2). You'd be 
surprised how many folks don't, though! 
Way I look at it, that oughta be part of 
our job; to kinda warn the customers 
about such hazards." 

"Yeah," agreed the Young Ham, "I've 
heard you tell lots of 'em about that 
kind of stuff. I hope they paid attention 
to it." 

"So do I, Junior," said the Old -Timer 
soberly. "If all th' techs would take a 
little time to warn their customers about 
some of the hazards, maybe we wouldn't 
be hearin' about so many people gettin' 
electrocuted by touchin' a TV set and 
stuff at the same time. While we're on 
th' subject, that's one thing I want you 
to promise me you'll always remember 
to do: never let a set git out of here in 
such a shape that it could hurt any- 
body. I'm pretty proud of you so far. 
You've been dery good about it. Keep 
it up." 

"You mean like always putting the 
backs back on little acdc radios and 
checking the line cords for bare wires, 
and so on ?" asked the Young Ham. 

"That's it," said the Old- Timer. "And 
if the radios should have a metal cab- 
inet, be dery sure that the chassis is 
isolated from that cabinet, like it ought 
to be. Remember the little set we found 
with the chassis shorted to the cabinet 
'cause some kid had poked a metal bobby 
pin into it? And, most especially, watch 
out for these metal -cased portable TV's 
with the hot chassis. Pretty near all of 
'em are provided with some kind of 
insulation between chassis and cabinet, 
but be awful careful to check those 
insulators. I've found several of 'em 
chewed out and shorted: found one set 
shorted to the case cause some sloppy - 
joe had dribbled a big hunk of solder 
down the chassis!" 

"Yeah, I've found them myself," 
agreed the Young Ham. 

"Tell you one more," said the Old - 
Timer, relighting his pipe. "You know 
the little isolating networks in the 
antenna connection? Couple of little 
capacitors in series? I found one only 
day 'fore yesterday, where some jerk 
had shorted those out! Don't know who 
did it, but they were shorted out beauti- 
fully. Tied a piece of wire across 'em! 
I do know what the result was: he 
managed to burn out the balun coil on 
th' tuner doin' it! It was one of those 
stinkers, too. I had the heck of a time 
gettin' it back in that tight place. Wish 
they'd put 'em on the outside!" 

"That would make life too easy!" 
opined the Young Ham. 

"I could stand a little of that," said 
the Old- Timer. "T'ain't too easy as it is. 
No kiddin', though, that's something 
you want to watch out for. You can git 
th' infernal waddin' knocked out of you 

if you happen to get hold of the lead -in 
with one hand and touch the chassis 
with the other! Don't ask me how I 
found that one out, either. I remember 
once I was squattin' down behind a TV 
set and got between antenna and 
chassis : I bounced off, hit th' wall and 
bounced right back onto th' TV set 
again, which promptly bounced me right 
back to th' wall, and so on! I'll tell you, 
when I finally stopped bouncin', I felt 
like the oldest punching bag in 
Johannsen's gym!" 

"I'd like to have seen that!" The 
Young Ham laughed. "I'll bet you were 
mad!" 

"Yep," said the Old -Timer ruefully. 
"Like before, I was mad at myself for 
beim' so careless, and that's the worst 
kind! Seriously, though, you wanna 
watch out for that kind of stuff. I was 
readin' an article in a science magazine 
a while ago, and the doctor who wrote 
it told how much current it took to be 
fatal. Guess how much it was." 

"Golly, I don't know. Quite a bit ?" 
"Nope," said the Old- Timer, soberly. 

"Eleven milliamperes! That ain't much, 
is it? A 50L6 draws a heck of a lot 
more'n that: so, always remember that 
figure! If you get caught by an electric 
current so that that amount of current 
flows through your heart, you're off the 
air for good. So, that's one of the 
reasons for this old sayin' about `one 
hand in your pocket.' Although a shock 
any place is bad, I believe it's worse if 
you get it from `hand to hand,' you 
might say, so that the current path is 
through your chest. You can git pretty 
bad shocked say from fingertip to elbow, 
and although it'll hurt like fury, it 
wouldn't be as bad as if it was from 
arm to arm. 

"That's the reason I always wear 
thick rubber -soled shoes, and keep 'em 
dry whenever I'm foolin' around any- 
thing. Long as you ain't grounded, you 
ain't in near as much danger. 

"I might give you another word on 
th' matter, too. You notice everybody 
seems to be pretty scared of the high 
voltage in a TV set, even lots of guys 
who should know better. Well, that stuff 
isn't near as dangerous as th' 300 volts 
or so in what we laughingly refer to as 
the `low -voltage supply.' Actually, th' 
low -voltage'll kill you a lot quicker'n 
th' high voltage. Best way, of course, is 
to keep off of both of 'em!" 

"Right," assented the Young Ham. 
"Well, sir, I'll give you one last word, 

while I'm at it: you seen a darn good 
example of it this morning, right here. 
Regardless of how much you know 
about electricity, and how skillful you 
are, a well insulated and properly in- 
stalled circuit won't bite you. So, the 
best thing for any of us to do is use 
the most useful remedy -good old 
common sense!" END 
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WHAT'S 

NEW 

PICTURE BOUNCED OFF ECHO I satellite shows FCC members 
and NASA admiistiator. "The photo, taken at Bell Telephone Labs in Holmdel, N. J., was transmitted by land line to the Naval Research 
Laboratory at Stump Neck, Md., and then bounced off the Echo I satellite back to Holmdel. The horn antenna in the background was used to receive the picture. People in the photo are (from left to right): FCC Commissioners John S. Cross and Rose! H. Hyde; Dr. T. Keith Glennan of NASA; Frederick W. Ford, FCC chairman; and Commissioners Robert T. Bartley, Robert E. Lee and T. A. M. Craven. 

STEREO RECORD DEMONSTRATOR consists of a stereo 
amplifier, stereo headphones and a manual turntable and 
arm with a stereo cartridge. Made by Sargent - Rayment, 
Oakland, Calif., the unit is used to demonstrate stereo 
records in crowded noisy surroundings. 

ARTIFICIAL LARYNX includes a control that 
allows the user to vary the pitch of his voice, 
producing more natural inflection and emphasis. 
Earlier models gave a stiff mechanical quality 
to the voice. Transistorized unit developed 
by Bell Laboratories will be sold by American 
Telephone and Telegraph at manufacturer's 
cost on a first-come first- served basis. The larynx 
was described, with a schematic, in RADIO - 
ELECTRONICS. August, 1959, on pale 10. 

PORTABLE SCRAMBLER PHONE insures telephone pri- 
vacy. Device fits over standard phone, uses 10 transistors to 
transform ordinary speech into incoherent gibberish. The 
gibberish is transmitted over the regular phone circuit and 
only a second scrambler unit will translate it back into nor- 
mal speech. Developed by the Deleon Corp., Palo Alto, 
Calif., the units are coded at the factory with one of several 
basic codes and must be used in pairs -one at each end of 
the phone line. 
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ALL -TRANSISTOR 
STEREO PREAMP 

YOU CON BUILD 
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Front -panel layout of the preamp. 

Underehassis view of preamp. Angle brackets fasten the circuit boards to ends 
of chassis frt . 
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Once again RADIO -ELECTRONICS is pleased to 
announce that the printed -circuit boards used in this 
article can be purchased. The price is S1.50 each, 
postpaid (get only one if you want a monaural all - 
transistor preamp). They are available from RADIO - 
ELECTRONICS, 154 W. 14 St., New York 11, N. Y., or 
direct from Electro -Technik Co., 19456 Meyers Road, 
Detroit 35, Mich. 
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Two printed -circuit boards make 

this unit a comparatively easy 

construction project and low -cost 

transistors keep the price down 

By DANIEL MEYER* 

THIS all- transistor stereo preamp 
was designed to replace a mono- 
phonic preamp that has been in 
service for some 5 years. I decided 

to use a transistor preamp for stereo 
because of the advantages a transistor 
circuit could provide. Transistors are 
quieter than tubes in low -level stages 
if used properly. They are smaller and 
need less power, which means less heat, 
and heat can be a problem in a stereo 
installation. Their size makes possible 
a small, compact preamp. These factors, 
and the challenge of building some- 
thing new and different, led to the 
construction of this preamp when I 
converted to stereo. 

The controls and features included 
meet my needs. If you have different 
tastes in controls, simply change the 
circuit slightly to get what you want. 

The input selectors (Fig. 1) are 
somewhat unusual -there is a separate 
switch for each channel. This in com- 
bination with the BLEND control makes 
a very flexible input switching arrange- 
ment. With the more usual arrange - 
ment-a selector and a mode switch - 
a separate position is needed on the 
selector switch for each possible com- 
bination of inputs. If you start adding 
up the possible combinations such as 
AM FM, FM FM, TV AM, TV FM, 
etc., and then consider that we could 
also have a reverse condition for each, 
the reason for the system becomes 
obvious. With this arrangement the 
only thing not possible is reversing the 
two channels when both are on the 
same input. While this is not usually 
necessary it could be easily done with 
a dpdt switch (Fig. 2). 

In the PHONO position, each preamp 
is compensated to match the RIAA 
recording curve. No provision was made 
on the original unit to change this 
since the RIAA has been standard for 

Research engineer, Southwest Research Institute, 
San Antonio, Tex. 
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electronically speaking- 

START OFF THE NEW YEAR RIGHT 

with articles like these 
Radio -Electronics 

next month 

40 
SPECIAL REPORT: 

1961 TV RECEIVER CIRCUITRY 

é 

6 

50 

A complete digest from Admiral to Zenith of all the new and 

interesting features in the new TV receivers. Veteran service 

technician Wayne Lemons, who wrote the memorable 1960 

preview, does an even better job now. Required reading for 

all service technicians -recommended for everyone else. 

ZENER DIODES SIMPLIFIED 

This new electronic device has seldom been used to the 

limits of its capabilities -and mostly because many people 

do not realize just how versatile it is. This article gives 

you all the dope. You'll be amazed at the many unrealized 

applications the zener has. 

10 -METER WALKIE- TALKIE 

Designed for the new amateur who has graduated from the 

Citizens Band! This portable transmitter- receiver has all 

the simplicity and easy -handling features of CB equipment 

but adds refinements like separate transmitter and re- 

ceiver circuitry to upgrade effectiveness. 

RADIO- ELECTRONICS PRINTED -CIRCUIT 

STEREO PREAMPLIFIER 

Another Radio -Electronics' construction project you can 

build on ready-made circuit boards. This fully transistorized 

stereo preamp will bring out the best in the finest hi -fi 

amplifier and associated equipment. And that printed - 

circuit feature makes it so easy to build. 

TELEVISION SERVICING HIGH FIDELITY 

Special Report: 1961 

L 

TV Receiver Circuitry 

Easily Constructed 10 -meter 
Walkie -Talkie 

Zener Diodes 
Simplified 

"Headie- Talkie " - 
New Communicator 

Radio -Electronics 

JANUARY ISSUE 
on sale DECEMBER 15th 

50c at newsstands and parts distributors. 

RESERVE YOUR COPY NOW! 

YOU SAVE UP TO $6.00 over the news- 

stand price on subscriptions. 

3 years $12 

2 years $9 

1 year $5 

Radio -Electronics 

154 West 14th St., New York 11, N. Y. 
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By JACK BEEVER * 

TAE first part of this series dis- 
cussed types of distribution sys- 
tems and some of the requirments 
of each. Now let's get down to the 

defects that may show up in these sys- 
tems and see what causes them. 

When faced with a defective system, 
the first thing to do is think! Don't just 
start testing here and there. Get an 
idea of the general layout. If possible, 
get a plan of cable layout and the equip- 
ment specifications. You will need one 
additional service instrument, a direct - 
reading field -strength meter, preferably 
one that will read the video and audio 
TV carriers separately. 

Remember first that the average TV 
set owner who is connected to a TV dis- 
tribution system always calls the sys- 
tem servicing people before he calls 
his TV technician -he hopes that the 
trouble lies in the system since service 
would then cost him nothing. The sys- 
tem technician should check, perhaps by 
telephone, with other people in the 
building to see if their sets are also out. 
Check apartments on each side and 
above and below, unless you know the 
wiring pattern of the building. If other 
sets are out or functioning improperly, 
then the trouble must be tracked down 
in the system. Listed below are a series 
of symptoms, their causes and cures. 

No pictures on any channel all over 
the building. Usually an amplifier or 
the power supply of a strip head end is 
out. Check for a bad tube, blown fuses 
etc. Don't forget to check the ac power 
lines. If these are OK, the output line 
may accidentally have been cut some- 
where between the amplifier output and 
the first splitter in the system (if it 
were elsewhere, there would be pictures 
in part of the system). Structural fail- 
ure of the antenna system may be the 
cause. 

No pictures on one channel, others 
OK all over. In a strip type head end, 

*Applications engineer, Jerrold Electronics 
Corp. 

DECEMBER, 1960 

DISTRIBUTION 
SYSTEMS 

Part II- System defects: How to troubleshoot and find 
their causes 

one amplifier or the associated antenna 
or preamplifier is out. 

Snowy picture on one or more, but 
not all, channels at the ends (farthest 
points from the head end) of the sys- 
tem. In a strip head end, this usually 
means defective tubes in the amplifier 
of the channels involved. It may be a 
broken antenna connection or an an- 
tenna slewed on its mast (or corroded). 
The snow is an indication of too little 
signal to the TV receiver and signals 
are usually lowest at the system ex- 
tremities. 

In broad -band systems, this is usually 
caused by antenna difficulties, most 
often misorientation. 

Snowy pictures on all sets, but head - 
end sets are getting high signal volt- 
ages. This is an indication that the am- 
plifier is still operating, but is getting 
too low signals from the antennas. This 
results in a bad (low) signal -to -noise 
ratio at the amplifier input. When such 
a situation exists, no matter how much 
the signals are amplified (beyond this 
point) the pictures will still be snowy. 

If the system has worked well in the 
past, the trouble is quite likely low an- 
tenna signals. In general, amplifiers 
should have signals of over 1,000 µv at 
their inputs. Preamplifiers should have 
a minimum of 150 to 200 pv for good 
crisp pictures. 

All sets on the system show one or 
two horizontal black bars, with shaded 
edges, moving or stationary. This is 
hum modulation and can be caused by 
a heater cathode short in a tube or by 
defective filter capacitors in an ampli- 

Jerrold 
Terminating resistors for 72 -ohm lines. 

fier. It will not be caused by anything 
past the amplifiers -ac on the system 
wiring will not cause it. If found on a 
strip type system, it will usually ap- 
pear on only one channel if caused by a 
heater cathode short. In the broad- 
band system, it may appear on all chan- 
nels or just the channels of one band, 
depending on the circuitry of the par- 
ticular amplifier. Usually, a dried -out 
or open filter capacitor puts the symp- 
tom on all channels. 

A heavy, black vertical ban- is seen 
moving across the screen, sweeping 
back and forth irregularly. This is 
"windshield- wiper" effect, properly 
called cross -modulation. In a strip type 
system, it means that a powerful signal 
is overdriving the amplifier or preamp- 
lifier of a weaker channel. The highest - 
power portions of this unwanted sig- 
nal are the blanking pulses and are 
seen on the desired signal as an over- 
laid, unsynchronized pattern. The rem- 
edy is to trap out the undesired signal 
before it enters the amplifier -it can- 
not be taken out afterward. 

In a broad -band system, the undesired 
signal is easy to identify. It will be the 
channel which does not have the symp- 
tom. This signal must be reduced. Bear 
in mind that broad -band amplifiers are 
actually double amplifiers. If channels 
2, 4 and 8 are being used and 4 has the 
windshield -wiper pattern, channel 2 will 
be the offender. Channel 8 is in the high - 
band amplifier and could not normally 
overdrive the channel 4 in the low -band 
section. 

In extremely severe cases, it is possi- 
ble for a low -band section to be over- 
driven by a high -channel signal or vice 
versa, but it generally requires signals 
in excess of 100,000 µv. 

A percentage, or all, of the sets on a 
system show vertical instability and 
are very touchy about vertical hold 
control setting. This is also a symptom 
of overdriving and is called sync clip- 
ping. When an amplifier is overloaded, 
it tends to clip off the high points of the 
signal. This reduces the sync pulse size. 
Many sets will then synchronize to the 
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Technician replacing mast -mounted preamplifier 

leading edge of the blanking pulse and 
lose interlace. They may show vertical 
jitter as they alternate between the 
weakened sync pulse and the leading 
edge of the blanking pulse. In a strip 
type head end, this will usually occur 
on one channel. The remedy is to reduce 
the signal level to the overdriven amp- 
lifier. 

In the broad -band types, it may be 
necessary to "pad down" (attenuate) 
all signals or reorient the antenna to 
get satisfactory results. 

Sync buzz in sound on all sets, and 
the audio carrier reads much lower than 
the video carrier. A defective antenna 
can sometimes cause this, but it usually 
is amplifier misalignment. Before doing 
anything else, check the signals from 
the antenna. If audio signals here are 
about even with the video signals or a 
little less (as is normal), the trouble 
lies in the amplifiers. Read the output 
levels of the preamplifier or amplifier 
to pin down where the trouble starts. 

When found, change tubes from a 
known good set and reread the signals. 
If the trouble does not disappear, the 
amplifier is out of alignment. Don't 
grab an alignment tool. These ampli- 
fiers are much more difficult to align 
than a TV set, and the proper equip- 
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ment is needed. Unless you have the 
proper sweep oscillators, delay lines, at- 
tenuators and detectors, don't touch; 
return it to the manufacturer. 

Along a feeder line, sets have strong 
but slightly smeared pictures, up to a 
point on the line. Beyond this point, pic- 
tures are weaker and ghosty. This is an 
indication that the line is broken or 

shorted between that last strong pic- 
ture and the first weak one. Remember 
that a break and a short are the same 
to a coaxial cable and that neither stops 
signals entirely. A considerable amount 
of energy will get past the interruption. 
The easiest technique is to open the 
suspected outlet and check with an ohm- 
meter for continuity through the ter- 
minating resistor. Readings of 80 to 120 
ohms are normal; less than 75 indi- 
cates a short. 

Pictures along a line are smeary. 
Some sets have weak signals on one 
channel, but other sets on either side 
of the outlet may have higher signals. 
Close examination of pictures near 
the head end will usually show a close 
trailing ghost. The symptom indicates a 
poor or bad termination. An open or 
shorted terminating resistor or a short 
or open near the end of the feeder 
cable can cause this. The ghost is due 
to reflection from the unterminated line 
end, which also produces standing 
waves on the line, resulting in alter- 
nately weak and strong signals. 

Leading ghosts (to the left of the 
main image) are seen on the local chan - 
nel(s). This is caused by direct pickup 
of the local signal. The set is getting 
one signal from the system (delayed 
by the amplifier and cable) and is pick- 
ing up a second undelayed signal direct- 
ly from the station. Therefore, we have 
two images on the screen. 

The remedy is to change the ratio 
between the direct -pickup signal and 
the system signal in favor of the sys- 
tem signal. Since we cannot change the 
strength of the direct- pickup signal in 
the vicinity of the set, two courses are 
open to us. The first is to increase the 
level of the system signal. Increase 
the output of the head end as much as 
possible. If this is not sufficient, it may 
be helpful to install higher -powered 
amplifiers. 

The second way is to reduce the 
amount of set pickup. Coaxial cable 
from the tap to the set (which may re- 
quire changing the tap to one with a 
coaxial output) will reduce pickup con- 
siderably. Shielded ribbon type line 
may be installed between the set's an- 
tenna terminals and the tuner to re- 

Standard coaxial outlet 
used in many systems. 
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duce pickup on this section of exposed 
line. 

If these remedies fail, a final but 
more expensive recourse is left. Con- 
vert the local channel to an unused, 
nonadjacent channel before inserting 
it into the system. Crystal -controlled 
converters are available for this pur- 
pose. As an example, suppose the chan- 
nels in use are 3, 5 and 10, and there is 
too much direct pickup on channel 3. 
Channel 3 may be converted to chan- 
nel 7, 8, 12 or 13. Channels 2, 4, 6, 9 
and 11 cannot be used because they are 
adjacent to 3, 5 and 8. This could result 
in adjacent -channel interference (her- 
ringbone patterns). 

Pictures flash or streak when trucks 
go by or elevators are operated. This 
trouble is usually just what it appears 
to be-a loose connection somewhere. 
Before pulling wires, however, check all 
tubes and antenna connections. Pound 
or shake the antenna mast while an 
assistant watches a TV set. Don't trust 
a signal -strength meter for this since 
the needle cannot move fast enough to 
indicate a loose connection. If these 
measures fail, jiggle all cable connec- 
tions and check them for corrosion or 
oxidation. Carefully check ground leads 
to the amplifier chassis -these can 
raise the devil due to ground currents. 

Keep in mind that the trouble is not 
necessarily in the system -the vibra- 
tion of elevators or trucks going by 
may cause an arc in a loose power con- 
nection somewhere near the antenna. If 
this is the trouble, you have to locate 
it and inform the building superintend- 
ent. Usually, this effect will be more 
pronounced on distant channels and less 
noticeable or absent on the local station. 

General notes 
When an obscure trouble exists, a 

good procedure is to "strip down" the 
system. This is a process in which a 
television receiver is used to check all 
stages of the system. Start with the 
antenna leads (everything else dis- 
connected), insert the preamplifiers, 
then the amplifiers, etc. The cable sys- 
tem is broken down into sections by re- 
moving all but one branch of the wiring 
from the splitters and terminating (con- 

' necting terminating resistors)to all un- 
used "spigots" (coaxial connectors). 
Each leg can then be checked separ- 
ately. 

Finally, season all work with large 
doses of common sense. Good luck! END 

Problems for Imports 
Sales of imported TV and stereo sets 

are prevented in some parts of the US 
by lack of UL approval. Certain states 
and cities ban the sale of nonapproved 
devices. 

A set is normally inspected at the 
factory (using the manufacturer's test 
equipment) when there is an Under- 
writers Laboratories branch nearby. 
Where Japanese imports are concerned 
(a UL branch has not yet been set up), 
the importer may have the sets in- 
spected in this country as long as he 
makes any necessary design changes. 
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STEREO PA 

Al NEWP 
By JACK ALLISON 

ALTHOUGH the 1960 Newport Jazz 
Festival was wound up at the half- 

way point through no fault of its own, 
the first half of the show was covered 
as completely as possible by electronic 
means. 

While the musicians performed on 
stage, behind the scene 30 engineers 
and technicians were busy at their jobs, 
making the coverage a 100% affair. 

As the sound went into the six mikes 
on stage, it was being picked up on 
three -track and two -track Ampex 
equipment by Vanguard Records. Some 
of the material will be released by Van- 
guard; other tapes will be sold to the 
company that has a particular per- 
former under contract, such as RCA 
Epic and Columbia. From Vanguard, a 
composite monaural signal was fed to 
the Voice of America facilities nearby. 

A similar signal was simultaneously 
picked up on the audio track of the 
Videotape recorder Sports Network 
Inc. had brought along. SNI had three 
cameras covering the action. Their 
work is under contract to the US Infor- 
mation Agency and the tapes they have 
made are in demand by all the foreign 
TV networks. It seems that jazz is one 
of America's most easily assimilated 
exports. 

A third mono signal was taken from 
the Vanguard truck by the CBS Radio 
Network. They had Mitch Miller nar- 
rate the programs on the spot and were 
able to broadcast a complete hour -long 
program, commercials and all, from 

o11 1 
Newport over special lines the tele- 
phone company had installed. 

Of particular interest was the PA 
system. Few critics failed to mention 
the excellent sound at the festival. 

The three channels picked up by 
Vanguard were fed into two three - 
channel high -fidelity mixers so that, as 
you faced the preamp mixers, the con- 
trols on each unit rode gain on left, 
center and right channels. Each preamp 
fed a 200 -watt McIntosh commercial 
high -fidelity amplifier capable of over 
500 watts peak. In turn, each amplifier 
was connected so that one half or side 
of the audience was covered by it. 

If the left channel were fed directly 
to the left speakers, and the right the 
right, this wauld mean that those sit- 
ting near a speaker would get only half 
a channel of music, hardly a fair situa- 
tion. To correct this, both halves of the 
signal were fed to all speakers, but on 
the left side the right signal was cut 
down 3 db and on the right side just 
the opposite was done. The center or 
solo signal was fed, slightly reduced, 
equally to both sides. Listeners at the 
sides near the front heard a complete 
signal. However, the vast majority near 
the center and back of the audience 
obtained the stereo illusion which made 
the music seem to come right from the 
stage, and the speakers themselves 
drew no attention. 

The Newport Jazz Festival was a 
spectacular show, musically and elec- 
tronically. END 

PREAMPS 
a 

MIXERS 

PA AMPLS 

LEFT CHANNEL -FULL 
CENTER -DOWN 1.5db 
RIGHT -DOWN 3 d b 

RIGHT CHANNEL-FULL 
CENTER -DOWN 1.5 db 

LEFT -DOWN 3 d b AUf=Ir-NC 
How the speakers were fed to give the stereo illusion. 
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By ALEX M. SCHOTZ* 
THERE are many types of elec- 

tronic tachometers, each designed 
for a specific purpose. Two of the 
three units described in this article 

can be used on either 2- or 4 -cycle en- 
gines with battery or magneto ignition 
(on engines with up to eight cylinders). 
The third one is a battery ignition -op- 
erated tachometer only. 

The spark plugs fire on every stroke 
in a 2 -cycle engine, and on every other 
stroke in a 4 -cycle engine. Therefore, 
each revolution, one pulse is produced 
at the primary of the ignition coil for 
each cylinder in a 2 -cycle engine, and 
one pulse for every other revolution per 
cylinder in a 4 -cycle engine. The pulse 
width varies with the dwell time of the 
ignition points and the engine speed. 

The first instrument is a combination 
electronic -electromechanical tachometer 
(Fig. 1). Its input is connected between 
the hot side of the ignition breaker 
points and ground. When used with a 
battery- ignition engine, the input leads 
must match ignition polarity. The pulse 
received from the primary of the igni- 
tion -coil circuit is fed through a low - 
pass filter composed of Rl, R2, Cl and 
C2 that is designed to eliminate count- 
ing extraneous and breaker- point- 
bounce pulses. The desired pulses, from 
the low -pass filter, are coupled through 
do blocking capacitor C3 to the base of 
transistor V. Also connected to the base 
of V is Dl's anode. The diode clamps the 
pulses, allowing only the negative por- 

Outboard Marine Research Center, Milwaukee, 
Wis. 

54 

IGNITION- 

OPERATED 

TACHOMETERS 

Three types of tachometers that will meas- 
ure engine rpm of almost every type of 
gasoline engine -lawn mower to automobile 

Front panel lay- 
out of all three 
units is identical 

R5 
tion to reach the base of the transistor. 
R3 is a protective resistor for the diode. 
Transistor V operates as a switch and 
is turned on by the negative pulse, is 
off between pulses and allows current 
to flow through the relay coil with the 
pulses. D2 is placed across the relay coil 
to prevent negative peaks which might 
otherwise damage the transistor. The 
contact arm of the millisecond relay 
swings between the Zener -regulated 
voltage supply and the meter. When it 
is connected to the supply, capacitor C5 
is charged. Resistor R7 limits charging 
current and later discharges the capaci- 
tor through the meter circuit. The aver- 
age or dc value of these discharges is 
determined by the frequency of the dis- 
charges multiplied by the capacitance 
and voltage (I = F x C x E) . If the 
capacitance is in microfarads, current 
will be in microamps. 

To calibrate the instrument, apply 
the secondary voltage of a 6.3 -volt fila- 
ment transformer to the input. Then ad- 
just potentiometer R5 so the meter in- 
dicates the proper rpm for the amount 
of pulses received at 60 pulses per 
second (see calibration chart, below.) 

CALIBRATION 
PULSES PER REV 

2 

3 

4 

CHART (ADJUST (25) 

METER READS 

3,600 
1,800 
1,200 

900 

2NI88 -A 

In many magneto -operated ignitions 
there are separate coils for individual 
cylinders or pairs of cylinders. When 
the tachometer is operated, this must be 
considered when figuring the pulses re- 
ceived. 

The condition of the instrument's bat- 
tery is shown when S2 is depressed, the 
meter reading voltage. Current drain 
is less than 50 ma, and the instrument 
is accurate within 2%. The frequency 
limit is set by the type of millisecond 
relay, dwell time of the ignition points 
and engine rpm. 

Electronic tachometer 
The second instrument is an all -elec- 

RI, 2 -1,000 ohms 
R3, 7 -10 ohms 
R4-270 ohms 
R5 -pot, 500 ohms, 2 watts, linear taper 
R6- 74,000 ohms, 2% (73,200 and 806 ohms, 1 %, in 

series) 
All resisfors 1/2 -waft 10% unless nofed 
CI -0.25 µf, 400 volts, paper 
C2, 5-0.5 pf, 200 volts, paper 
C3 -100 µf, 25 volts, electrolytic 
C4, 6-25 pf, 25 volts, electrolytic 
BATT -13 volts (2-6.5 -volt mercury batteries in 

series) (Mallory TR -135R or equivalent) 
D I- IN68 -A 
D2-I N68 
D3 -I N707, Zener diode, 6.2-8 volts, 5 ma 

(Hughes or equivalent) 
J -2 contact input receptacle 
M -0 -200 µa, 4 -inch rectangular 

(Simpson Model 29 or equivalent 1,000 -ohm 
meter) 

RY- millisecond type, 6 -volt 150 -ohm coil 
(Stevens -Arnold type 173 or equivalent) 

Sl -spst toggle 
52 -spdt pushbutton, spring return 
V -2N 188 -A 
Case. bakelite, 634 x 51/4 x 2V /4 inches 
Panel. bakelite, 6/2 x 5 inches 
M'scellaneous hardware 
WHEN DEPRESSED METER RANGE IS I V FULL SCALE 

INPUT 

v 

Cl C2 .5 
25 00V 

400V 
RI R2 C3 ;E 

R3 10J1 

IN68-A 

IK IK 

DI 

100µf 
25 V 

R4 
2708 - - -- i 

CALIBRATION 

D3 ZENER 

IN707 
IN68 
D2 VRy 

- jCoL 

Fig. 1- Electromechanical tachometer for 

j 
5 

500n 
2W +íC4 R7 

25 l0n 
25V 0 -200µA 

C5T5/20oV 

magneto- or battery- ignition engines. 

2 

R6 74K 
2% 

SPRING 
11S I 

RETURN 
Ld 

+ 

N.0 
iC6 6 

25 I3V 
82 25V BATT 

(-. o 
N.0 -I- 
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VI C2 V2 

.. BATT c 

Inside all- electronic unit of Fig. 2. Note 

tronic tachometer that can be used on 
battery- or magneto- ignition engines 
(Fig. 2). The input circuit is the same 
as for the first one. 

A negative pulse is fed to the base of 
transistor V1, making it conduct. Be- 
tween pulses, VI is cutoff. Through volt- 
age dropping resistor R4, Zener diode 
D2 swings between its maximum rated 
voltage when V1 is conducting and zero 
volts when Vi is not conducting. The 
pulse coming from D2 has a definite 
amplitude and is fed to potentiometer 
R5, which acts as a pulse amplitude con- 
trol. This pulse is then fed to C4, giving 
it a charge with every pulse. 

C4 is part of a transistor pump cir- 
cuit that was described in Wireless 
RI, 2 -1,000 ohms 
R3 -10 ohms 
R4-270 ohms 
R5 -pot, 500 ohms, 2 watts, linear taper 
R6- 74,000 ohms, 2% (73,200 and 806 ohms, 1% in 

series) 
All resistors s /= -watt 10% unless noted 
CI -0.25 sf, 400 volts, paper 
C2, 4-0.5 pf, 200 volts, paper 
C3 -100 gf, 25 volts, electrolytic 
C5 -25 gf, 25 volts, electrolytic 
BATT -13 volts (2-6.5 -volt mercury batteries in 

series) (Mallory TR -135R or equivalent) 
DI -I N68 -A 
D2- IN707, Zener diode, 6.2-8 volts, 5 ma 

(Hughes or equivalent) 
D3-I N68 J- 2- contact input receptacle 
M -0 -200 ga, 4 -inch rectangular 

(Simpson Model 29 or equivalent 1,000 -ohm 
meter) 

Sl -spst toggle 
S2 -spst pushbutton, spring return 
VI -2N 188 -A 
V2 -2N293 
Case bakelite, 63/4 x 51/4 x 21/4 inches 
Panel, bakelite, 61 /2 x 5 inches 
Miscellaneous hardware 

C2 212500V 
cl.zs 

400V DI 

INPUT RI R2 

IK 

VI 

EB C 

sa 

C3 + 

2NI88-A 

transistors. Rest of components are on this 

World, March 1958 ( "Unusual Tran- 
sistor Circuits," page 107, by P. L. Bur- 
ton and J. Willis). V2, D3 and C5 are 
all part of this circuit which discharges 
through the meter. The amount of cur- 
rent supplied to the meter from C4, the 
calibration, and the rest of the circuit 
are the same as Fig. 1. Again the in- 
strument's accuracy is well within 2%, 
but it draws less than 30 ma from the 
power supply. 

Battery- ignition unit 
The third instrument is fundamen- 

tally electromechanical and can be used 
only with battery- ignition engines (Fig. 
3). The input is in parallel with the 
breaker points with the proper polarity 
to ground. When checking a 12 -volt 
system, leave S open. For 6 volts, close 
the switch. The 6 -volt millisecond relay 
coil is energized every time the breaker 
points open and is de- energized when 
they close. When the relay is energized, 
Cl is charged through R4 from the 
Zener - diode regulated source. The 
charge on C is then applied to the 
meter circuit, as previously discussed. 
Calibration is also the same as in the 
other two tachometers described. Ac- 
curacy of this circuit is about 3%. 

There are many possible variations 
of these tachometer circuits. The meter 
can be replaced by a resistor and a dc 
voltage proportional to the frequency 
which will appear across it can be used 
to activate any type of readout device 

2N293 

1K 100µt 
25V 

R3 
ion 
IN68-A 

D2 

V2 1N707 
ZENER 

R5 
5000 
2W 

VI 

R4 
270 

C4-.5 IN68 200E D3 4 +_25 - 0-200µA 
CALIBRATION C5T25V 

R6 
74K 

V2 2% 

Slb 

SPRING RETURN 

N.O. i 
}C6 e o It 

N.C. + 
M 25V 

WHEN DEPRESSED 
METER RANGE IS 
15V FULL SCALE 

13 V BATT 
o_ 

Fig. 2- All -electronic tachometer for magneto- or battery- ignition 
engines 
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side of chassis board. 

RI -150 ohms, I watt, 10% 
R2 -100 ohms, 1 watt, 10% 
R3 -pot, 500 ohms, 2 watts, linear taper 
R4-10 ohms, '/3 watt, 10% 
C-I µf, 200 volts, paper 
D -1N705 Zener diode, 4.3 -5.4 volts, 5 ma 

(Hughes or equivalent) 
J- 2- contact input receptacle 
M-0-200 ga, 4 -inch rectangular 

(Simpson Model 29 or equivalent) 
RY- millisecond type, 6 -volt I50 -ohm coil 

(Stevens -Arnold type 178 or equivalent) 
S -spst toggle 
Case, bakelite, 63`4 x 51/4 x 21/4 inches 
Panel, bakelite, 6/3 x 5 inches 
Miscellaneous hardware 

RI 

IN705 
R2 ZENER 

Fig. 3- Simple electromechanical unit 
checks battery- ignition engines. 

or to control another circuit. Or you 
can use the electronic tachometer with a 
magnetic pickup setup to count the teeth 
in a gear or flywheel. The only requisite 
for a magnetic pickup is that the gear 
or flywheel be made of a magnetic mate- 
rial. The low -pass filter and clamping 
diode circuit can then be removed and 
the pulse fed through a capacitor di- 
rectly to the base of V1. Bias the 
transistor so that center voltage appears 
at Vl's collector. Then as the negative 
portion of the pulse is fed to Vl's base 
from the magnetic pickup, the transistor 
will conduct and be cut off during the 
positive half of the pulse. The type and 
the placement of the pickup must pro- 
vide sufficient voltage to make V1 con- 
duct and cut off, or another stage of 
amplification will have to be added. Ca- 
pacitor C4 should then be calculated for 
the frequency range of the pulses that 
will be received from the magnetic pick- 
up at the gear's maximum speed so it 
provides sufficient current to the meter 
or indicating device. END 
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A LOOK at the 
ELECTRONIC 
STRAIN GAUGE 

Strain gauges make if possible to 

measure the distortion of a steel 

beam or measure fluid pressure 

By ARTHUR S. KRAMER 
IF you wonder why strain and stress 

measurements are important, take 
a look at some pictures or drawings 
of old -style rotating machinery. 

The reason why such massive heavy 
parts were used is simply that designers 
of those days had no convenient and 
accurate method to measure dynamic 
and static stresses. Cut -and -try methods 
were used, together with a multiplying 
"safety factor" of 4 or 5. The result 
was a large, heavy machine, costly in 
material and upkeep. 

Contrast this picture with today's 
requirements for aircraft design, where 
maximum strength per pound of mate- 
rial is required. Other applications 
where strain measurements are of great 
importance are in concrete -highway and 
steel- bridge design. Several applications 
will be described and pictured further 
on in the article. 

Early types 
Before electronic strain gauges were 

invented, several ingenious mechanical 
and optical types were used. One used 
a pen to record strains on a moving 
chart. Another, for measuring stress 
conditions in concrete structures, was 
equipped with a writing stylus at the 
end of a long lever arm. A third me- 
chanical type measured and recorded 
the stresses on a drum. All purely 
mechanical and optical types have one 
major disadvantage: they cannot be 
used in telemetering. This makes them 
of little use for flight testing of experi- 
mental aircraft, missiles and space 
vehicles. 

One of the very first applications of 
the electronic strain gauge was in Los 
Angeles in 1931. A crude type was built 
and used in the Big Tujunga Arch dam 
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project. Basically, it consisted of a 
framework of two unglazed porcelain 
plates grooved to accommodate three 
coils of steel wire. Although it was 
fairly accurate, it was big clumsy and 
relatively insensitive. 

Another early type was magnetic 
rather than electrical, and was arranged 
in an ac bridge circuit. The air gap of 
the strain -gauge head varied according 
to the strain in the tested specimen, 
and unbalanced the bridge. 

The modern resistance -wire strain 
gauge (invented almost simultaneously 
by Simmons and Ruge in 1938) is a 
transducer which transforms a strain 
in a tested specimen into a change of 
electrical resistance. If the gauge is one 
of four resistors connected as a Wheat- 
stone bridge, a strain will unbalance 
the bridge. This is the way in which 
most resistance -wire gauge circuits 
function. The essential parts of a simple 
system consist of the gauge cemented 

Cross Section A - 

to the specimen, three other resistors 
(possibly dummy gauges), an energy 
source such as a battery and an indicat- 
ing meter. 

Baldwin acquired the original inven- 
tions (wire- resistance strain gauge) by 
Simmons and Ruge and began to manu- 
facture them as SR -4 (Simmons -Ruge) 
gauges. Early SR -4 gauges consisted 
of a simple grid of 1 -mil wire looped 
back and forth and cemented to a sheet 
of thin paper. Short copper lead wires 
were provided. In use, the paper was 
cemented to the desired spot on the 
specimen and the gauge was oriented 
in the direction in which the strain was 
to be measured. 

Modern types 
Modern strain gauges are made in 

several forms. One of the most common 
is the bonded -wire type as shown in 
Fig. 1. A piece of fine resistance wire 
is looped back and forth and connected 

Fig. 2- Rosette gauge 
with three elements. 

Fig. 1-Bonded-wire strain gauge. 
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by leads to the external measuring cir- 
cuit. A cross -section shows how the 
wire is bonded to the paper with cement. 
When gauges of this type are made with 
Karma wire, (a special alloy usable up 
to 900 °F) they are suitable for use in 
high -temperature applications. 

A variation of this type is the mul- 
tiple -grid or rosette. It consists of 
several gauges mounted with their 
major axes at various angles to one 
another and is used for measuring 
multidirectional strains at one point on 
the specimen (Fig. 2) . 

Consolidated Electrodynamics Corp. 
produces a chamber type of unbonded 
strain -gauge pressure pickup (Fig. 3). 
It is claimed that this transducer re- 
tains its accuracy at pressures up to 
10,000 pounds per square inch. A spring 
type sensing element with four active 
arms is used. Pressure against the 
diaphragm displaces the sensing ele- 
ment, changing the resistance of the 
active arms and causing an output 
proportional to the applied pressure. 

An important sort, with a growing 
list of applications, is the etched -foil 
gauge (Fig. 4) . These are produced 
from an extremely thin foil sheet by 
photo- etching techniques and have no 

Fig. 3- Chamber type pressure pickup 
by Consolidated Electrodynamics Corp. 

critical internal joints. They are rugged 
and stable and are easily fitted to 
sharply curved surfaces. It is possible 
to stack them in rosette form. 

Polyphase Instrument Co. (Bridge- 
port, Pa.) has developed a "load- sensi- 
tive bolt." This permits direct measure- 
ment of the actual bolt load. The bolt 
is threaded right into the structure 
under test. Tension or compression is 
sensed by special resistance type strain 
gauges potted axially at the center of 
the screw (bolt or rod) (Fig. 5). 

The vibrating -wire kind of strain 
gauges uses different principles. The 
resonant frequency of a taut steel wire 
varies with the tension. A wire is 
rigidly anchored in a frame which, in 
turn, is securely fastened to the speci- 
men. In use, the wire is "plucked" by 
an electromagnet, which then picks up 
the vibrations as stress is applied to the 
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Fig. 4- Etched -foil gauges are more flexible than bonded -wire types. 

specimen. The frequency is measured 
and, from previous calibration, the 
strain and stress are determined. This 
type is fairly common in England for 
measurements on concrete highways. 

The Baldwin SR -4 fluid pressure cell 
illustrated in Fig. 6 consists of a 
pressure- sensitive metal tube to which 
bonded -wire strain gauges are attached. 
Changes in fluid pressure result in 
minute deformations of the tube with 
resultant changes in strain -gauge 
resistance. These changes will show on 
the external meter. 

Stress and strain 
In any discussion of strain gauges, 

stress and strain are frequently men- 
tioned. Stress is the force exerted upon 

an object or body which deforms it. 
Strain is the total change in any linear 
dimension of a body (because of exter- 
nal stress) Unit strain is the total 
change of any given dimension (of the 
stressed body) divided by the original 
(unstressed) dimension. Strain gauges 
usually measure unit strain in micro - 
inches per inch. 

A 17th- century English physicist, 
Robert Hooke, formulated a law relat- 
ing stress and strain. Simply stated, 
Hooke's law is "stress is proportional 
to strain." Algebraically, it is expressed 
as: E = ,ß6x where 13 = stress, X _ 
strain and E = modulus of elasticity 
(Young's modulus) . 

Proper use of strain gauges makes 
determining the average stress intensity 

Fig. 5- Strain gauge imbedded in a bolt allows its stress to be measured. 
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Fig. 6 -The Baldwin SR -4 fluid 
pressure cell. 

at some point in a specimen quite easy. 
Just measure the strain at the point 
and multiply it by the modulus of elas- 
ticity. As an example, suppose a strain - 
gauge circuit indicates a strain of 2,000 
microinches per inch (2,000 X 10' in/ 
in). If the sample's modulus is 17.2 x 
106 pounds per square inch (17.2 x 106 
lb /in'), stress is E = (17.2 x 106 lb/in ) 
(2,000 X 10' in /in) = 34.400 lb/in'. 
This is the way in which strain -gauge 
readings are used to determine stress 
at one point (or many) in a specimen. 

Gauge factor 
Strain -gauge factor (or simply gauge 

factor) is a very important quantity. 
This is the ratio of unit change of 
gauge resistance to unit strain. As a 
formula, 

F = AL /L 
where R = original resistance of the 

gauge wire, 
L = the original length of the 

gauge wire, 
AR = the small change in resist- 

ance which takes place as 
the gauge is strained, 

AL = the small change in length 
which takes place as the 
gauge is strained. 

Various wire materials have different 
gauge factors. For nichrome, F is +2; 
for manganin, +0.47; for platinum, 
+4.8, and for nickel, -12.1. The gauge 
factor is equivalent to the sensitivity 
of the gauge. Other factors being equal, 
the material with the greatest gauge 
factor would usually be picked for a 
given application. 

Strain gauges are used to weigh 
heavy loads, determine the strain on a 
gun barrel, measure torque, measure 
the thrust of a jet engine, etc. A future 
article will show some of these uses 
and discuss measuring circuits. 

The author wishes to express his 
thanks to Mr. T. L. Gaffney of Baldwin - 
Lima- Hamilton Corp., Waltham, Mass., 
who contributed much useful technical 
information and the photos of Figs. 
1, 2, 4 and 6. END 
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ELECTRONIC 
"AUXILIARY 

HEART" 
PH REN IC 

E RVE 

AORTA 

HEART 

AUXILIARY HEART 
SKIN 
CONTACT; 
TRANSDUCER 

An electronically actuated heart "boost- 
er" can take over as much as 25% of 

the work of an impaired natural heart. 
Developed by Dr. Adrian Kantrowitz, 

director of cardiovascular surgery, and 
Dr. William M. P. McKinnon, research 
fellow, at Maimonides Hospital in 
Brooklyn, N. Y., the electronic "second 
heart" has been used successfully in 
animals. 

The rather crude diagrammatic rep- 
resentation shows how the electronic 
heart would be applied to human beings. 
The auxiliary heart actually is formed 
from a section of the diaphragm, which 
is replaced by the sheet of Dacron 
fabric. The diaphragm section retains 
its original blood supply and its connec- 
tion with the phrenic nerve. The aux- 

AMPL B 
TRIGGER 
CKT 

The artificial heart 
is a section of the 
diaphragm wrapped 
around the large ar- 
tery. Its assistance to 
the real heart can 
be decisive in some 
cases. 

- TIMING 
a 
DELAY 

RF OSC a 
STIMULUS 
MOD 

Fig. 1 -Block diagram of transmitter. 

Es 

I I 

r 1 

OUTPUT 

Fig. 2- Simplified schematic of re- 
ceiver. 

iliary heart is wrapped around the 
aorta (the large artery that carries 
blood to the body). 

The skin -contact transducer picks up 
the natural heartbeat. It is translated 
into an rf pulse in the transmitter 
(Fig. 1) . The pulses are transmitted 
to the Lucite -encased receiver (Fig. 2) 
embedded in the body. The receiver 
emits a faint electrical impulse which 
stimulates the phrenic nerve and causes 
the muscle to contract. 

A relay system in the transmitter 
makes it possible to cause the auxiliary 
heart to beat alternately with the 
natural heart, if desired. Researchers 
currently are exploring methods to 
shield the receiver against random 
radio waves. END 
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MODERN 

PICTURE -TUBE 

testers 

By WILLIAM KELVIN 
Chief engineer, Mercury Electronics Corp., 

Mineola, N.Y. 

IF you've been in the TV service busi- 
ness for a few years, you have prob- 
ably run into at least one case where 
you were willing to bet a month's 

income that the picture tube was bad. 
All the symptoms were there (uncon- 
trollable brightness, bad focus, barely 
discernible video, but good sync and 
plenty of high voltage). Later you were 
glad you didn't make the bet out loud 
because you would have lost it to a short- 
ed video coupling capacitor! This has 
happened to plenty of competent men 
who did not use a good picture -tube 
tester. Even sadder is the case of those 
who confidently installed a new picture 
tube in the home, with the customer 
watching! 

Today, the well -equipped service tech- 
nician must be able to identify a bad 
cathode -ray tube every time. And, just 
as important as being able to convince 
the set owner that his "big tube" is bad, 
the technician must also convince him- 
self. 

A professional picture -tube tester 
must: 

Check heater continuity 
Check picture -tube output or 

"quality" 
Check life expectancy 
Reactivate low- emission cathodes 
Check for interelement shorts 
Repair interelement shorts 
Check for opens 
Reweld opens 
No instrument can repair all bad 

tubes, but a good one can tell the serv- 
ice technician when a tube is repairable 
and when it is not. And it can guide 
him in using his judgment on those in- 
evitable borderline cases. 

DECEMBER, 1960 

Heater continuity 
All popular CRT testers use a neon 

indicator for this test. Fig. 1 is a typi- 
cal heater continuity circuit (in sim- 
plified form). The tube heater is put 
in series with a neon lamp, a current - 
limiting network and a 117 -volt portion 
of the transformer secondary. Usually, 
if the heater shows no continuity, the 
picture tube must be replaced. Reweld- 
ing a CRT heater is not practical for 
reasons mentioned later. 

Picture -tube quality 
Since picture quality is directly re- 

lated to cathode emission, emission 
measurement is known as a quality 
check. Practically all picture -tube test- 
ers use the emission -check principle 
that has been used for decades to test 
receiving tubes. 

Fig. 2 shows a simplified circuit of 
the most widely used method for check- 
ing picture -tube cathode emission. In 
this circuit, the screen grid is tied to 
the control grid. Resistance R limits 
cathode current to a maximum of 5 ma. 
This is a heavier drain on the CRT than 
would be put on it by a TV set, but not 
enough to damage the emitting surface. 
Many engineers favor this design be- 
cause the slight overload on the cathode 
shows up a weak- emitting condition at 
once. In this way, a BAD quality reading 
is obtained for tubes with nearly ex- 
hausted cathodes. Many of these nearly 
dead tubes still show a dull raster that 
gives ,a poor although usable picture. 
The BAD reading warns the technician 
that the tube will shortly be needing re- 
activation, if not replacement. 

I17 VAC 

u 

This article will clear 

up some of the con- 

fusion surrounding the 

terms "open, reactivate 

and rejuvenate" as 

applied to TV picture 

tubes 

NEON 

117 V 

I H PIX 

GI G2 

Fig. 1 -Basic circuit used to check 
heater continuity. 

1I7 V AC 

II 

0-6MA 

G2 

PIX 

X tH 

LIFE 

Fig. 2- Circuit used to measure cathode 
emission and life expectancy. 

117 VAC 

Fig. 3 -An alternate emission test using 
the screen grid. 

Another method of checking emission 
is shown in Fig. 3. This circuit is less 
common but is favored by some design- 
ers because the test voltage is applied 
between screen grid and cathode, thus 
more closely approximating beam cur- 
rent. Notice that over 10 times as much 
test voltage is required. The maximum 
cathode current drawn by this method 
is 1 ma. 

As an addition to the emission test, 
a few picture -tube testers provide an 
extra -a means for measuring the CRT 
cutoff voltage. This adds to the cost of 
the instrument and is omitted by most 
designers because this characteristic of 
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a cathode -ray tube is actually of more 
interest to the tube manufacturer than 
to the service technician or set owner. 
It is a measure of the contrast ratio 
that the tube will show on its screen. 
Referring to Fig. 4, the CUTOFF control 
applies increasing negative bias to the 
picture -tube grid (or increasing posi- 
tive bias to the cathode) as it is ad- 
vanced. The less bias needed to cut off 
the cathode current, the greater is the 
tube's contrast ratio. Thus a high cut- 
off voltage would seem to indicate a 

117 VAC 

0-6MA 

¡INCREASE 
BIAS 

62 

PIX 

H IH 

Fig. 4- Emission test circuit with cutoff 
voltage measurement feature. 

bad tube because it means low contrast 
ratio. However, this does not neces- 
sarily follow because high- cutoff -voltage 
tubes can still show good contrast ratio 
if cathode emission is high. 

Life expectancy 
A means of checking the life expect- 

ancy of a CRT is found in all but the 
lowest -price instruments. As a service 
technician, you must have been asked 
by many customers : "How long do you 
think my picture tube will last ?" With 
a life expectancy test, you can give a 
reliable answer. 

All manufacturers who include such a 
test use a method like that illustrated in 
Fig. 2. The quality reading is noted and 
then the heater circuit is opened with 
the LIFE switch. The cathode cools caus- 
ing emission to fall off. A "countdown" 
of the number of seconds it takes for 
the current to fall to zero measures the 
life expectancy of the tube, since it is 
directly related to the amount of emit- 
ting material on the cathode. 

The question of gas content arises 
here, since gas in a CRT will shorten its 
life. The gas particles ionize within the 

tube leading to the familiar negative - 
picture effect. A gassy tube must be 
replaced once this effect has become 
severe. 

Cathode reactivation 
The term "reactivation" is frequently 

misunderstood or misapplied. It is also 
called "rejuvenation ". Both terms seem 
valid because it may be said that after 
reactivating an inactive cathode, the 
tube has been rejuvenated, since it per- 
forms like a youngster once more! The 
successful repair of shorted or open 
elements in a CRT is definitely a case 
of reactivation, since the tube was cer- 
tainly out of action before the repair. 
For consistency, the word reactivate 
will be used here to denote any kind of 
an operation performed to cure an 
ailing picture tube. 

The best known reactivator for weak 
emission is the common brightener. 
Professional tube testers always contain 
a built -in brightener, or booster, in 
addition to their other features. The 
circuit shown in Fig. 5 illustrates the 
most widely used method of boost re- 

117 VAC 

30V R 

8.4V BOOST 

6.3VNORMAL 

0-6MA 

GI G2 

REACTIVATE H 

Fig. 5 -Boost reactivation raises tube's 
heater voltage somewhat. 

activation with an additional feature 
that the manufacturer calls "Watch It 
Reactivate." This consists of boosting 
the heater voltage while reading the 
emission. The service technician can see 
whether or not the picture tube re- 
sponds to reactivation. When this is 
done in the home, the TV set owner 
also can see the results obtained with 
his tube. 

As shown in the full schematic of 
Fig. 6, the latest picture -tube tester 
design has provision for picture tubes 
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with the new heater ratings of 2.35, 
2.68 and 8.4 volts. Some designers call 
for a 1- to 2- minute period of over- 
heating the cathode before measuring 
emission. One manufacturer provides a 
double boost, but most reactivators have 
a boost voltage approximately 30% 
above normal. This limit avoids any 
danger of heater burnout. 

A more powerful method of emission 
reactivation is called "sweeping" the 
cathode or "shot" reactivation. The 
service technician will find this pro- 
vided in all the medium- and higher - 
priced instruments. Basically, a high 
voltage is applied to the CRT signal 
grid (for a short period of time) and 
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LEAKAGE o 
QUALITY 

10 
17 

GANGED 
TO SI 

117 VAC 

NE -5I 

6x4 HTR 
3 

6X4 .1 
(-6 

I KV 

CAL 
1.5K 2K -WW 

13 

3 

7o 
6 

5 i 

¡S3 
PRESS TO 

REACTIVATE 

1--0- 
-o 

IIBVS 

14 

!15 6V 

2V 
HTR 

COM 
16 

N°47 
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Fig. 6- Schematic of Mercury 800 CRT 
tester. 

Mercury 800 CRT tester. 

Superior instruments model 83 -A. 
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B & K 440 Cathode Rejuvenator Tester. 

draws a momentary emission current 
of very high density. This knocks con- 
tamination from the cathode surface 
and allows emission to return to normal. 

The high voltage used for shot reac- 
tivation varies from 200 to 1,000. Fig. 7 
shows a 1,000 -volt shot reactivation 
circuit. Note that the applied voltage is 

I I7 VAC 
720v 

REACTIVATE 
IKV 

I IKV 

GI G2 

H 
H 

=i i Plx 

Fig. 7- Shot -reactivation circuit. 

dc, which takes advantage of the power - 
supply characteristic to control the 
current flow and avoid damage to the 
picture tube. 

Interelement shorts 
Not all shorts in a picture tube are 

repairable. But a surprising number 
of picture tubes which seem hopelessly 
shorted and which show a poor raster 
(or no raster at all) can be completely 
cleared of shorts and restored to useful 
life. 

Fig. 8 shows a type of short that 
can be repaired. It is caused by a bit 
of metallic dust getting between two 
elements in the CRT gun. Fig. 9 shows 
a short that usually cannot be re- 
paired. This is a structural defect that 

METALLIC FLAKE 

Fig. 8 -A metallic flake can short two 
elements together. 
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might be a fault of manufacture or 
caused by excess heat of operation. Note 
that the CRT gun elements are warped 
and touching each other. 

To check for a short, we need an in- 
dicating device and a means of isolating 
the shorted element. A neon lamp is 
invariably used as the indicating device. 
All popular CRT checkers use one of 
two methods to isolate the shorted 
element. 

The first method- preferred by the 
majority of manufacturers - uses a 
switch. Each position is labeled with 
the name of the element to which it is 
connected. If the neon lamp lights when 
the switch is turned to any one position, 
one of the shorted elements is positively 
identified (Fig. 10). Switch section A 
contacts all but one element and con- 
nects them through the neon -indicator 
network to one side of a transformer 
winding. Section B of the switch con- 

SHORT 

Fig. 9 -A short caused by structural 
deformation. 

nects the isolated element to the other 
side of the transformer winding. Thus, 
a short between the isolated element 
and any of the other elements causes 
the neon lamp to glow. 

The second method (Fig. 11) em- 
ploys several indicator lamps. Here 
each element is isolated by a lamp ex- 
cept for the cathode. An advantage of 
this method is that no switch is neces- 
sary. To identify the shorted elements, 
however, it is necessary to interpret 
the various combinations in which the 
four lamps can glow. 

Anchor Products T -470 CRT tester. 

Repairing inferelement shorts 
To repair a short, a momentary high 

current must be passed through the 
shorted path (in an action similar to 
shot reactivation as described above). 
The intense heat of the high current 
burns up the loose material lodged be- 
tween the elements and thus clears the 
short. In the circuit of Fig. 12, a switch 
similar to that of Fig. 10 allows you to 
apply the repair voltage to any one ele- 
ment. This method can clear a cathode - 
to- heater short, a feature not provided 
by some instruments. Danger of heater 
burn -out is avoided by separating the 
heater- and repair- current paths. 

Ac may also be used for repairs. One 
early manufacturer of CRT testers used 
a high -voltage rf supply called a 
Sparker. Repair circuits have proved to 
be a very popular feature and are found 
in nearly all instruments. 

Open elements 
Technicians often misunderstand the 

term "open element" in a picture tube. 
In particular, a cathode whose emitting 
surface has become dead is often re- 
ferred to as an open cathode. It is not 
open unless there is an actual break in 
the wire leading from the base pin. 
Such breaks do occur and can some- 
times be seen inside the tube neck ( Fig. 
13). However, whether the failure of 
the element to pass current is due to 
a lack of emitting material or due to a 
break, the treatment is the same and is 
covered in the various instruction man- 
uals under the heading of Welding. A 
simple test for an open is to tap the 
neck of a CRT which shows no raster 
at any brightness level. If the screen 
lights up momentarily at each tap, an 
element (usually the cathode) is in- 
termittently open and it is worth try- 
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117 VAC 

Fig. 10- Double -section switch allows 
identification of shorted elements. 

1.17 VAC 

G4 
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G3 
G5 

H 

Fig. 11 -A short check that requires no 
switch. 

ing to reweld it. In Fig. 13 the break 
where the gun element will be welded to 
the base pin can be seen. 

Rewelding opens 
Spot welding in industry is bonding 

two metals by the heat of an electric 
current or arc passed between them. 
An open element in a CRT is welded 
in the same way. The welding tech- 
nique is modified for picture tubes, to 
accommodate the relatively large gap 
presented by an open element. The CRT 
tester must force an arc to cross the 
gap. This requires high voltage. Even 
so, unless the ends of the element are 
very close or touching they cannot be 
welded. 
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GI 
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Fig. 12 -A high -voltage pulse may be 
used to burn out certain shorts. 

Technicians who use reactivators 
with a welding feature tap on the CRT 
neck while applying the high voltage. 
The tapping jiggles the broken ends. 
When they brush against each other, 
the arc completes the weld. This can 
be done by the circuit that is used to re- 
pair shorts, shown in Fig. 12. For weld- 
ing, the high voltage is applied con- 
tinuously until an arc is struck, rather 
than momentarily as when repairing of 
an interelement short. 

Rewelding CRT elements is com- 
pletely successful in less than half the 
attempts. But those welds which hold 
enable the picture tube to perform as 
well as ever once more. 

A note about open heaters: In gen- 
eral, you cannot successfully reweld 
them. The heater is a high- current 
element, passing 600 ma in most pic- 
ture tubes, as compared with only 2 ma 
for the cathode. This heavy current 
will heat up and open any weld which 
has appreciable resistance. Also, the 
filament expands and shrinks when the 
TV set is turned on and off. This will 
open the weld unless it is perfect. Most 
technicians prefer to recommend CRT 
replacement when they diagnose an 
open heater. 

Adapters 
All manufacturers of CRT testers . 

provide for testing the small -based 

Fig. 13 -A visible open in a CRT neck. 

110° picture tubes, and most also 
accommodate color picture tubes. This 
is done by adding cables or by supply- 
ing adapter caps for use with the 
standard socket on the existing cable. 
In the model designed by the author, 
shown in one of the photographs, a 
Multi -Head solves this problem. The 
Multi -Head is seen in the compart- 
ment at the left side of the instrument 
case. It is a single cable terminating in 
a head that contains all four socket 
types in use today. A COLOR -GUN switch 
is also included in the head. Fig. 6 is a 
complete schematic of this instrument 
(which will check the newer 2- and 8.4- 
volt types). 

A check with various cathode -ray 
manufacturers shows that no new bases 
are planned at present. However, 
adapters can be made for any new 
bases. The test procedure will not 
change because the emission character- 
istics of all picture tubes are very 
similar. 

Today's technician must be armed 
with something more than a "brighten- 
er" in his caddy if he expects to win 
enough customer confidence to get his 
share of the picture -tube repair and re- 
placement business. And brother, it's a 
big business! If you don't think so, 
just do some figuring. There are 60,- 
000,000 sets in the country, average 
picture -tube life is 3 to 4 years 
and the retail price of replacement pic- 
ture tubes averages over $30 apiece. 
The annual gross is over a half- billion 
dollars and still growing! END 

THREE 
DISHES 

The two prettier ones are sitting 
in the center of a 40 -foot parabolic 

antenna at ITT Labs, Nutley, N. J. 
The big one, when mounted, will 

enable scientists to pick up 
radio signals bounced off the moon 

or man -made satellites. 
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conducted by 

JACK 
CONTRARY to the old saying, 

lightning does strike twice in the 
same place. (One of the reasons 
they used to give me for its not 

doing so was that the place struck 
actually wasn't there the second time!) 
Be that as it may, there is one place 
where lightning strikes much more than 
once -the tuner input coils of a TV 
set (Fig. 1). 

These are usually pretty delicate. 
Fig. 2 shows a representative sample of 
the types found in modern tuners. 
They're wound of very fine wire and it 
doesn't take too much of a jolt from 
lightning to knock out one or both of 
the coils. This plays havoc with the 
picture, of course, because it upsets 
the impedance match between the tuner 
input and the lead -in. 

The only purpose of these coils is to 
transform the 300 -ohm balanced imped- 
ance of the lead -in to the 75 -ohm unbal- 
anced impedance of the tuner input, to 
be applied to the grid of the rf ampli- 

Fig. 1- Typical Lakin 
coil used in tuner input. 

DARR 

TO GRID 

75R UNBAL 

Fig. 2- Representative samples of tuner input coils. 
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IF TRAP IF TRAP FM TRAP 

Fig. 3- Antenna matching unit used in 
better TV receivers. 

Fig. 9- Lightning off power line can 
affect set. Lightning passes through line 
bypass capacitors to chassis, through 
chassis to grounded end of balun, from 
balun up lead -in to antenna, then down 
mast to ground. In hot -chassis receiver 
lightning goes directly to bottom of 
balun. 

fier. For this reason, they're called 
balun coils -they work between BAL- 
anced and an UNbalanced load. 

In addition to the baluns, many 
tuners incorporate if and FM traps in 
the tuner input (Fig. 3). These are 
usually a bit sturdier than the balun 
windings, but still fragile enough to 
be damaged on occasion. Capacitors 
used in the traps can be opened by a 
severe hit, while isolating R -C networks 
used between the set's antenna term- 
inals and the tuner are often blown out 
in the most literal sense of the words! 

It doesn't take a big direct hit to do 
a lot of damage here either. There are 
quite a few hits by lightning that we 
never know anything about. Lightning 
striking rural or city power wiring can 
blow tuner coils. This has been defi- 
nitely proven in many cases! The path 
taken by the energy here is somewhat 
like that shown in Fig. 4. It's a long 
way around, but it gets there! 

So if the complaint happens to be 
excessive snow, lack of contrast or an 
intermittent condition in picture or 
sound, check those balun coils in the 
tuner with an ohmmeter from the tuner 
input. The grid lead may have to be 
opened for a positive check, but it is 
usually easy. If they have taken a good 
hit, the evidence will be very clear! 
However, never rely on a visual check. 

(Continued on p. 68) 
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nicians, marine enthusiasts, sports 
car owners and hobbyists. And 
many Heathkit products are now 
available in both wired and kit form! 

Address 

City Zone_ State 
Dealer and export prices slightly higher. 
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HEATHKIT`J... for finer 
PORTABLE 4 -TRACK STEREO TAPE RECORDER KIT 

(Continued from page 63) 
We once pulled a coil which was ap- 
parently undamaged on the outside, 
only to find every turn blown open on 
the back side! 

Standard replacements are available 
-Fig. 2 shows a typical service -shop 
stock. The coils shown will replace 95% 
of the input coils in modern tuners. It 
takes a long thin soldering iron, a very 
long -nosed pair of tweezers and infi- 
nite patience to replace some of them, 
but it has to be done! 

Unsound sound 
In a Packard -Bell 2111 -2 TV, the 

picture is good but sound is fuzzy on 
channels 7, 9 and 11. Channels 4 and 5 
are normal or nearly so. I've tested the 
tubes in the tuner and video if without 
results. -T. R. W., Seattle, Wash. 

I believe I'd check the tubes in the 
sound if and the ratio detector by 
substitution before I did anything else. 
If this doesn't help, alignment of the 
audio section is a must. 

You can align the sound if's by using 
a station signal, if you have a good 
strong one nearby. Connect the do 

6AG5 
LIM 

6AL5 
RATIO DET 

glass tube, using a conversion kit. What 
electrical modifications would have to 
be made in the chassis and what type of 
tube would be the best replacement? - 
G. McK., Menasha, Wis. 

Your distributor is right. Because of 
the ever -present shock hazard of the 
metal -coned tubes, it is a good idea to 
replace them with glass equivalents 
(when they need replacing). Using the 
conversion kit, it is not difficult to 
mount a glass tube in place of the metal 
type. 

The 21YP4 -A is electrically inter- 
changeable with the 21MP4 and no 
modifications are required. The only 
difference lies in the fact that the glass 
tube is about s/4 inch longer than the 
metal one. This may require that the 
yoke bracket be set back slightly and 
you may have to cut a small hole in the 
"cup" on the back (if the original tube 
was too close). 

Horizontal roll 
A Motorola TS -425 TV came into 

the shop for horizontal rolling. Replac- 
ing several capacitors and a resistor 
eliminated the rolling. It now has a 
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Fig. 5- Partial schematic of Packard -Bell 2111 -2 audio section. 
probe of a vtvm to the junction of the 
22,000 -ohm resistor and .02 -µf capacitor 
between the 6AL5 and the 6AV6 first 
of amplifier (point A in Fig. 5). Now, 
tune in the best picture on the set, and 
set the vtvm for about a midscale read- 
ing; this should be only a few volts, 
and will be negative. Next, tune the 
sound if coil in the grid circuit of the 
6AG5 for maximum. Now tune the 
primary of the ratio -detector trans- 
former for maximum -you'll have to 
trace this one, but it's usually the bottom 
slug on the transformer. Tune all these 
for maximum reading. 

Move the vtvm to the junction of the 
two 10,000 -ohm resistors between pins 
1 and 2 of the 6AL5 (point B). Adjust 
the secondary of the ratio- detector 
transformer for zero voltage at this 
point. You should have equal and oppo- 
site swings as the adjustment is varied 
about zero. In other words, if it swings 
4 volts positive, it should swing 4 volts 
negative. 

After this adjustment the sound 
should clear up if all parts are all right. 
If it is still fuzzy, replace the 5 -uf 
electrolytic capacitor across the two 
10,000 -ohm resistors as this is a fre- 
quent cause of this kind of trouble. In 
fact, it might be a good idea to try this 
first, before you do the alignment. 
Might save a lot of time! 

Metal fo glass 
My distributor says that I can re- 

place the 21MP4 (metal -coned) picture 
tube in a Silvertone 25WG-8075 with a 
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phasing ghost about a third of the way 
across the screen from the left side. It 
also has a slight jitter. I've tested all 
components, replaced the dual diode in 
the afc and all other components in the 
horizontal circuits. All tubes have been 
replaced, including the damper and 
high, voltage rectifier. -W. H. R., Brad- 
dock, Pa. 

Like yourself, I would have replaced 
that afc diode first! This cures most of 
these complaints. Since it didn't, there 
may be something else wrong in that 
circuit. 

The first thing to do here is run a 
very careful alignment of the horizontal 
oscillator. In this series, the horizontal 
hold control should have a normal range 
of about 30 °. If it doesn't, it needs 
adjustment. 

Ground the horizontal afc, from pin 
4 of the test receptacle on the chassis 
(Fig. 6). Connect a 0.1 -µf capacitor 
between 2 and 5 on this socket to short 
out the ringing coil. Now adjust the 
horizontal hold control until the picture 

Fig. 6 -Part of the 
horizontal sync and 
sweep circuits of a 
Motorola TS -425. 
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stands still or as near to still as you 
can get it-it will drift from side to 
side. Now leaving the controls where 
they are, take the capacitor jumper off 
the ringing coil and adjust the slug for 
a locked -in picture. After the picture 
locks in, keep on turning the slug until 
it falls out again. Now, turn it back 
and leave it halfway between the two 
points. 

If this process does not stop the 
trouble, try changing those diodes again 
just for luck ! Incidentally, these diodes 
are the type connected with both diodes 
"looking the same way" (Fig. 6). Be 
sure that you have the right type, and 
also be sure that the polarity is right! 
Reversing the diode could cause trouble! 

No magnet 
A set brought in the other day had 

been converted to use a 21CQP4 tube. It 
has a single ion -trap magnet on the 
neck. I cannot get the picture bright 
enough and it is out of position, too. 
Neck shadows are always bad. Do you 
think the magnet is not strong enough, 
or what ? -E. J. B., Hatfield, Ark. 

Someone may be playing a prank on 
you. The 21CQP4 tube does not use an 
ion -trap magnet at all ! This is a 
straight -gun type of tube, with electro- 
static focusing. The surprising thing is 
that you got any picture on the screen 
with an ion -trap magnet of any 
strength at all on the neck. It looks 
as if the beam bender must be fairly 
weak. 

Take the ion -trap magnet off and be 
sure that the picture -positioning mag- 
nets (the two thin metal rings with 
tabs) have been installed on the back 
cover of the yoke. Since this was a 
conversion job, whoever did it may not 
have installed them. They are necessary 
to get the picture placed properly on 
the screen with this type of tube. 

Horizontal sync trouble 
I am having trouble in the horizontal 

sync circuit of a G -E 21T14 TV. I orig- 
inally had a shorted capacitor in the 
screen circuit of the horizontal output 
tube. I replaced it and the resistor, and 
brought the picture back in. When I put 
the chassis back in the cabinet and had 
everything connected and adjusted, I 
could not get the horizontal sync to lock 
in as it should. A large vertical black 
streak on the right side of the screen 
pulls to the left. When it moves, the 
picture tears up. I can just barely touch 
the horizontal hold. It stays locked in 
for 1 to 5 minutes, then tears again. 
-J. T. D., Babson Park, Fla. 

The "large black streak" you see on 

470 

22K 

.8K 

AFC 
f DIODES 

130 V 

3 

4 

I 

RINGING 

5.6K 

r- 470K 0033 TO ISl 
VIDEO I F 

4.7MEG 01 

8 130V L 470K S. 

1/2 6CG7 
HORIZ MVE 

K 470µµf 

FROM 
FLYBACK 

820 S1 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


TV Service 
cnic 

conducted by 

JACK DARR 

CONTRARY to the old saying, 
lightning does strike twice in the 
same place. (One of the reasons 
they used to give me for its not 

doing so was that the place struck 
actually wasn't there the second time!) 
Be that as it may, there is one place 
where lightning strikes much more than 
once -the tuner input coils of a TV 
set (Fig. 1). 

These are usually pretty delicate. 
Fig. 2 shows a representative sample of 
the types found in modern tuners. 
They're wound of very fine wire and it 
doesn't take too much of a jolt from 
lightning to knock out one or both of 
the coils. This plays havoc with the 
picture, of course, because it upsets 
the impedance match between the tuner 
input and the lead -in. 

The only purpose of these coils is to 
transform the 300 -ohm balanced imped- 
ance of the lead -in to the 75 -ohm unbal- 
anced impedance of the tuner input, to 
be applied to the grid of the rf ampli- 

Fig. 1- Typical balun 
coil used in tuner input. ANT 

30011 
BAL 

Fig. 3- Antenna matching unit used in 
better TV receivers. 

Fig. 4- Lightning off power line can 
affect set. Lightning passes through line 
bypass capacitors to chassis, through 
chassis to grounded end of balun, from 
balun up lead -in to antenna, then down 
mast to ground. In hot -chassis receiver 
lightning goes directly to bottom of 
balun. 

TO GRID 

75 Z UNBAL 

Fig. 2- Representative samples of tuner input coils. 

DECEMBER, 1960 

fier. For this reason, they're called 
balun coils -they work between BAL- 
anced and an UNbalanced load. 

In addition to the baluns, many 
tuners incorporate if and FM traps in 
the tuner input (Fig. 3). These are 
usually a bit sturdier than the balun 
windings, but still fragile enough to 
be damaged on occasion. Capacitors 
used in the traps can be opened by a 
severe hit, while isolating R -C networks 
used between the set's antenna term- 
inals and the tuner are often blown out 
in the most literal sense of the words! 

It doesn't take a big direct hit to do 
a lot of damage here either. There are 
quite a few hits by lightning that we 
never know anything about. Lightning 
striking rural or city power wiring can 
blow tuner coils. This has been defi- 
nitely proven in many cases! The path 
taken by the energy here is somewhat 
like that shown in Fig. 4. It's a long 
way around, but it gets there! 

So if the complaint happens to be 
excessive snow, lack of contrast or an 
intermittent condition in picture or 
sound, check those balun coils in the 
tuner with an ohmmeter from the tuner 
input. The grid lead may have to be 
opened for a positive check, but it is 
usually easy. If they have taken a good 
hit, the evidence will be very clear! 
However, never rely on a visual check. 

(Continued on p. 68) 
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for the ultimate in Christmas giving.. , 

for the ultimate in electronic 

design 
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3. 
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Science Series ... 
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explorations into 
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"DELUXE" AM /FM STEREO TUNER 
Exciting new styling and advance- design features 
rocket this Heathkit to the top of the Christmas value 
list. Featured in this outstanding tuner are: com- 
plete AM, FM, Stereo reception, plus multiplex 
adapter output; individual flywheel tuning; 'in- 
dividual tuning meters on each band; FM automatic 
frequency control (AFC) and AM bandwidth switch. 
24 lbs. 
Model AJ -30 (kit) $9.75 dn. $97.50 
Model AJW -30 (wired)... $15.30 dn. $152.95 

HI -FI RATED 
50 -WATT STEREO AMPLIFIER 
In the inimitable style of the Heathkit . \J -30 Tuner 
above, this complete stereo amplifier offers you the 
ultimate in stereo conveniences. Jam- packed with 
extra features, including: mixed -channel center 
speaker output; "function selector'' for any mode of 
mono or stereo operation; "stereo reverse"; ' I . 

ance" and "separation" controls; ganged volume 
controls; and separate concentric bass and treble 
tone controls. 30 lbs. 
Model AA -100 (kit) $8.50 do $84.95 
Model AAW -100 (wired)...$14.50 do $144.95 

STEREO EQUIPMENT 
ENCLOSURE ENSEMBLE 
Nuty. just in time for Christinas, Heathkit introduces 
new fac tory -assembled, ready -to -use equipment and 
speaker cabinets designed to house complete rnnno- 
phonic or stereophonic systems. The cabinets. re- 
splendently styled in a timeless and universally cii- 
patible motif, are available in rich hand -rubbed 
walnut or mahogany finishes .. or unfinished if de- 
sired Y "" stock is used fin all exterior panels and 

pp,. Ls: solids for '>lei ses. furniture gracie vo m " r. 
for and ,;ide panels and shelves. Versatil. 
accom,uudations. the center cabinet has room MI 

all components of a complete stereo or mono hi -li 
systt ni cxcipt Speakers. Tete changer compartment 
will accept any Heathkit record changer or most 
tape trcord,t_s. 11u storage compartment holds 
records and tapes or using an accessory slide -out 
draweee may be used for a taise recorder. Taco shelf 
compartments ;accept tuners and amplilì, . I I , 

power amplifier compartment will hold ans' 11" 

kit sty rco power amplifier, a pair of DA -2 mono 
nplili, i . or any single mono amplifier. '.Che hand- 

some speaker->sìne cal,incts in two models for 12" 
and 15" speakers are designed to blend into the flow - 
ing lines of the center cabinet and are perfectly ac- 
ceptable as single console speaker enclosures. 
Adapter rings are provided for using obier size 
speakers, while a special port is provided for instal- 
lation of a horn -type tweeter. 
Complete ensemble as low as 5133.50. Send for 
details in FREE HEATHKIT CATALOG. 

ACOUSTIC SUSPENSION 
SPEAKER SYSTEM KIT 
Its '`bookshelf" size belying. its gigantic capabilities, this amazing 
unit outperforms speakers 4 -times its size. A 10" acoustic suspension 
woofer .+nd two -'dispersed- array" cone tweeters deliver high - 
fidelity tone with faetastic brilliance over the entire range of 30- 
15,000 cps. ± 5 di). Preassemblcd cabinet in choice of finishes cur 

unllnich" d su,nds, 3'.l usures 24" 1. x 111/2 D s 131/2' H. 28 1hs. 

Model AS -10M or W tmag. or wal. )...$6.50 do $64.95 
Model AS -10U (unfinishedj...$6.00 dn .$59.95 

completely assembled ... quality construction ... contemporary styling .'.. low t 
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HEATHKIT ®... for finer 
PORTABLE 4 -TRACK STEREO TAPE RECORDER KIT 

What better gift than this? ... a compact portable tape recorder just waiting 
to record the caroling, frolicking family joys of the holiday season! You'll 
thrill to the natural stereophonic sound of this new unit that also serves as a 
hi -fi, power center for your tuner and record player. Tape deck and cabinet 
are preassembled. 
Model AD- 40...$18.00 dn., $18.00 mo $179.95 

STEREO /MONO PORTABLE STEREO PHONO KIT 
Thrill to your favorite Christmas recordings in life -like stereo! This GD -10 
offers you complete stereo and mono operation plus portable convenience. 
Handsome aqua and white two -tone vinyl clad cabinet and four -speed auto- 
matic changer come preassembled -you build only the amplifier in just a few 
enjoyable hours. Changer has turnover diamond and sapphire stereo car- 
tridge. Complete tone controls. Measures 15%¿" W x 18" D x 85 /a" H. 28 lbs. 
Model GD- 10...$7.00 dn., $7.00 mo $69.95 

HIGH FIDELITY AM 
TUNER KIT 
Here is the AM coonter?art of the best 
selling Heathkit FM -4 tuner bringing 
you high fidelity AM reception plus many 
extras. Switch sdretion cf broad or nar- 
row band width. fl- wheel tuning, edge - 
lighted slide -ruk° d al, built -in antenna, 
self- powered. Sty -ei to match Heathkit 
FM -4. 
Model AJ -20 $29.95 

AUTOMATIC RECORD 
CHANGER KIT 
Jam -proof mechanism ... quick -change 
cartridge holder . . . "muting" switch 

and "size- selector" for intermixing 
7 ", 10" and 12" records of the same speed ! 

Holds up to 10 records, for hours of de- 
lightful stereo or mono listening enjoy- 
ment. 
Model AD- 50....$49.95 to $54.95 
depending on cartridge. 
Other models from $22.95. Send for FREE 
Heathkit catalog today! 

EDUCATIONAL KIT 
Perfect gift for all ages . a basic course 
in radio that teaches radio theory in a 
way you can understand. Actual experi- 
ments are performed with radio parts 
supplied leading in successive steps from 
the construction of a simple crystal radio 
to a genuine regenerative radio receiver. 
Designed as a continuation of the popular 
EK -1 Educational Kit -but equally 
valuable as a starting point in radio 
electronics. 
Model EK- 2A...8lbs. $19.95 

HAND -HELD CITIZENS BAND TRANSCEIVER 
The perfect HEATHGIFT for everyone on your shopping list! No license 
required ... anyone can use this 2 -way radio! Operates up to a mile between 
units ... more with regular Citizens Band stations. It's ideal for hunting, 
fishing, boating ... most anywhere you need 2 -way communications. Fea- 
tures 4- transistor circuit; fixed -tuned, super -regenerative receiver and crystal - 
controlled transmitter. 3 lbs. 

Model GW -30 (kit) $32.95 (64.95 a pair) 

Model GWW -30 (wired) $50.95 (99.95 a pair) 

DELUXE 2 -WAY CITIZENS BAND TRANSCEIVER 
This Christmas, give the best that money can buy in a Citizens Band Trans- 
ceiver. The efficient superheterodyne receiver has an automatic "noise limiter" 
and adjustable "squelch" control, single channel "crystal" or continuous tun- 
ing. The transmitter has press -to -talk microphone and can be switched to 
any of the three crystal -controlled channels. Choose the "under- dash" DC 
mobile model or "fixed" station AC unit. 11 lbs. 

Model GW -10 (kit) $6.30 dn., $6.00 mo. $62.95 
Model GWW -10 (wired) $10.00 dn., $9.00 mo. $99.95 

(specify 117 v AC or 6 or 12 y DC model) 
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gifts of lasting value! 
"SPACE- SAVER" 3" DC OSCILLOSCOPE KIT 
Almost, but not quite tiny enough for a Christmas stocking, this compact scope 
saves valuable work -bench space, while providing versatile features to fill a 
multitude of applications in medical, industrial and general service fields. Ideal 
as a "read -out" for computers; for wave -form observations; and for voltage, 
frequency and phase shift measurements. Identical vertical and horizontal DC 
coupled amplifier, transformer operated power supply -and many more out - 
standing features. 
Model 10- 10...14 lbs...,$8.00 dn., $8.00 mo ,.;............$79.95 
LABORATORY 5" OSCILLOSCOPE KIT 
A real time -saver in audio and TV service work, where the same sweep fre- 
quencies are used over and over; the I0-30 offers two extra, switch -selected, 
pre -set sweep frequencies. Kit is supplied with capacitors appropriate for TV 
service giving preset frequencies of 30 cycles and 7875 cycles; by changing ca- 
pacitor values, any two desired preset frequencies, within the sweep frequency 
range can be made available. 
Model 10- 30...22 lbs. ..$7.70 dn., $7.00 mo,.... $76.95 

2 new scopes ... 
just in time for Christmas! 

PHONE y' 'CW 
TRANSMITTER KIT 
Brand -new in (very respect, the DX -60 
combines smart styling, top -flight per- 
formance and low Heathkit cost to offer 
the "Amateur rie value of the season. 
Ideal for General class Amateurs. the 
Transmitter may also be run at reduced 
power for novice operation. Covers 80 
through 10 meters. Power input: 90 watts 
pc.tk, carrier controlled phone or CM, 
2" lb,. 
Model DX -60.. $8.30 do $82.95 

2, 6 & 30 METER 
TRANSCEIVER KITS 
Make a hit with the "Hams" on your gift 
list by riving one of these outstanding 
transceiver:. All are identical) styled to 
the popula Heathkit CB -1 Citizens Band 
Transeeiser; feature sari able -tuned 
superregrn receivers; 5 -watt input crystal - 
controlled transmitters. All are supplied 
with mike. power cables and AC power 
supply. 
Model H W -30... (2 meter) 
Model HW- 29...(6 meter) or 

NW -19 (10 meter) 

DELUXE VACUUM TUBE 
VOLTMETER KIT 
Hobbyist ar.d professional alike 1 prize 
this useful gift. This brand -new I-I :athkit 
features big, easy -to -read 6" mctcr with 
multi- color scalgs; high- visibility sai ches; 
greater accurcy; longer meter s_alcs; 
special low vcltagc AC scales; b-iadcr 

$49.95 frequency response; thumb -weel con- 
trols and r.,.- access adjustme n S. 

$39.95 ea. Model IM -10... lbs ..532.95 

SEND FOR 

YOUR FREE 

HEATHKIT° 

CATALOG 

You'll find the perfect giftforfamily 
or friends among the over 200 
Heathkit items for hi -fi fans, ama- 
teur radio operators, students, tech- 
nicians, marine enthusiasts, sports 
car owners and hobbyists. And 
many Heathkit products are now 
available in both wired and kit form! 

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER 

HEATHKIT" eÍ 

HEATH 
Benton 

COMPANY, 

ORDERING INSTRUCTIONS 
Fill out the order blank below. In- 
clude charges for parcel post ac- 
cording to weights shown. Express 
orders shipped delivery charges 
collect. All prices F.O.B. Benton 
Harbor. Mich. A 20% deposit is re- 
quired on all C.O.D. orders. Prices 
subject to change without notice. 

Harbor 20, Michigan 

Please send the following HEATHKITS: 

ITEM MODEL NO. PRICE 

Ship via ( ) Parcel Post ( ) Express ( ) COD ( ) Best Way 

( ) SEND MY FREE COPY OF YOUR COMPLETE CATALOG 

Name 

Address 

City Zone _ State 
Dealer and export prices slightly higher. 
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(Continued from page 63) 
We once pulled a coil which was ap- 
parently undamaged on the outside, 
only to find every turn blown open on 
the back side! 

Standard replacements are available 
-Fig. 2 shows a typical service -shop 
stock. The coils shown will replace 95% 
of the input coils in modern tuners. It 
takes a long thin soldering iron, a very 
long -nosed pair of tweezers and infi- 
nite patience to replace some of them, 
but it has to be done! 

Unsound sound 
In a Packard -Bell 2111 -2 TV, the 

picture is good but sound is fuzzy on 
channels 7, 9 and 11. Channels 4 and 5 
are normal or nearly so. I've tested the 
tubes in the tuner and video if without 
results. -T. R. W., Seattle, Wash. 

I believe I'd check the tubes in the 
sound if and the ratio detector by 
substitution before I did anything else. 
If this doesn't help, alignment of the 
audio section is a must. 

You can align the sound if's by using 
a station signal, if you have a good 
strong one nearby. Connect the do 

6AL5 
RATIO DET 6AG5 

LIM 
It 

glass tube, using a conversion kit. What 
electrical modifications would have to 
be made in the chassis and what type of 
tube would be the best replacement? - 
G. McK., Menasha, Wis. 

Your distributor is right. Because of 
the ever -present shock hazard of the 
metal -coned tubes, it is a good idea to 
replace them with glass equivalents 
(when they need replacing). Using the 
conversion kit, it is not difficult to 
mount a glass tube in place of the metal 
type. 

The 21YP4 -A is electrically inter- 
changeable with the 21MP4 and no 
modifications are required. The only 
difference lies in the fact that the glass 
tube is about s/4 inch longer than the 
metal one. This may require that the 
yoke bracket be set back slightly and 
you may have to cut a small hole in the 
"cup" on the back (if the original tube 
was too close). 

Horizontal roll 
A Motorola TS -425 TV came into 

the shop for horizontal rolling. Replac- 
ing several capacitors and a resistor 
eliminated the rolling. It now has a 

1/z 6AV6 
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VOLUME 
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Fig. 5- Partial schematic of Packard -Bell 2111 -2 audio section. 

probe of a vtvm to the junction of the 
22,000 -ohm resistor and .02 -i f capacitor 
between the 6AL5 and the 6AV6 first 
of amplifier (point A in Fig. 5). Now, 
tune in the best picture on the set, and 
set the vtvm for about a midscale read- 
ing; this should be only a few volts, 
and will be negative. Next, tune the 
sound if coil in the grid circuit of the 
6AG5 for maximum. Now tune the 
primary of the ratio -detector trans- 
former for maximum- you'll have to 
trace this one, but it's usually the bottom 
slug on the transformer. Tune all these 
for maximum reading. 

Move the vtvm to the junction of the 
two 10,000 -ohm resistors between pins 
1 and 2 of the 6AL5 (point B ) . Adjust 
the secondary of the ratio -detector 
transformer for zero voltage at this 
point. You should have equal and oppo- 
site swings as the adjustment is varied 
about zero. In other words, if it swings 
4 volts positive, it should swing 4 volts 
negative. 

After this adjustment the sound 
should clear up if all parts are all right. 
If it is still fuzzy, replace the 5 -sf 
electrolytic capacitor across the two 
10,000 -ohm resistors as this is a fre- 
quent cause of this kind of trouble. In 
fact, it might be a good idea to try this 
first, before you do the alignment. 
Might save a lot of time! 

Metal to glass 
My distributor says that I can re- 

place the 21MP4 (metal -coned) picture 
tube in a Silvertone 25WG -8075 with a 
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phasing ghost about a third of the way 
across the screen from the left side. It 
also has a slight jitter. I've tested all 
components, replaced the dual diode in 
the afc and all other components in the 
horizontal circuits. All tubes have been 
replaced, including the damper and 
high- voltage rectifier. -W. H. R., Brad- 
dock, Pa. 

Like yourself, I would have replaced 
that afc diode first! This cures most of 
these complaints. Since it didn't, there 
may be something else wrong in that 
circuit. 

The first thing to do here is run a 
very careful alignment of the horizontal 
oscillator. In this series, the horizontal 
hold control should have a normal range 
of about 30 °. If it doesn't, it needs 
adjustment. 

Ground the horizontal afc, from pin 
4 of the test receptacle on the chassis 
(Fig. 6). Connect a 0.1 -pf capacitor 
between 2 and 5 on this socket to short 
out the ringing coil. Now adjust the 
horizontal hold control until the picture 

Fig. 6-Part of the 
horizontal sync and 
sweep circuits of a 
Motorola TS -425. 
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stands still or as near to still as you 
can get it -it will drift from side to 
side. Now leaving the controls where 
they are, take the capacitor jumper off 
the ringing coil and adjust the slug for 
a locked -in picture. After the picture 
locks in, keep on turning the slug until 
it falls out again. Now, turn it back 
and leave it halfway between the two 
points. 

If this process does not stop the 
trouble, try changing those diodes again 
just for luck! Incidentally, these diodes 
are the type connected with both diodes 
"looking the same way" (Fig. 6). Be 
sure that you have the right type, and 
also be sure that the polarity is right! 
Reversing the diode could cause trouble! 

No magnet 
A set brought in the other day had 

been converted to use a 21CQP4 tube. It 
has a single ion -trap magnet on the 
neck. I cannot get the picture bright 
enough and it is out of position, too. 
Neck shadows are always bad. Do you 
think the magnet is not strong enough, 
or what ? -E. J. B., Hatfield, Ark. 

Someone may be playing a prank on 
you. The 21CQP4 tube does not use an 
ion -trap magnet at all! This is a 
straight -gun type of tube, with electro- 
static focusing. The surprising thing is 
that you got any picture on the screen 
with an ion -trap magnet of any 
strength at all on the neck. It looks 
as if the beam bender must be fairly 
weak. 

Take the ion -trap magnet off and be 
sure that the picture -positioning mag- 
nets (the two thin metal rings with 
tabs) have been installed on the back 
cover of the yoke. Since this was a 
conversion job, whoever did it may not 
have installed them. They are necessary 
to get the picture placed properly on 
the screen with this type of tube. 

Horizontal sync trouble 
I am having trouble in the horizontal 

sync circuit of a G -E 21T14 TV. I orig- 
inally had a shorted capacitor in the 
screen circuit of the horizontal output 
tube. I replaced it and the resistor, and 
brought the picture back in. When I put 
the chassis back in the cabinet and had 
everything connected and adjusted, I 
could not get the horizontal sync to lock 
in as it should. A large vertical black 
streak on the right side of the screen 
pulls to the left. When it moves, the 
picture tears up. I can just barely touch 
the horizontal hold. It stays locked in 
for 1 to 5 minutes, then tears again. 
-J. T. D., Babson Park, Fla. 

The "large black streak" you see on 
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Fig. 7-470 -ohm resistor in power sup- 
ply may be a sleeper, a component that 
failed when a capacitor in the horizontal 
oscillator went. 

the screen is obviously the horizontal 
blanking bar between frames. It is pull- 
ing in on you because of some trouble in 
the horizontal afc circuit or possibly in 
the oscillator itself. 

This is not an uncommon trouble, but 
it can be annoying. I'd change the 
12ÁT7 horizontal phase detector tube 
first, if you haven't already done so, 
then the 12AU7 horizontal oscillator. 
And don't get them mixed up, as this 
can lead to some strange and wonderful 
results! I know! 

Next, run a complete realignment on 
the horizontal oscillator. Short out the 
ringing coil, set the hold control for a 
stationary picture, then open the short 
on the coil and adjust the slug for the 
most stationary picture. You'll have to 
add about 10,000 ohms temporarily 
between the ringing coil and B -plus to 
get the oscillator to work, as the orig- 
inal resistor here has a value of only 
8,200 ohms. 

There is one more good possibility. 
Check the operating voltages on the 
oscillator stage. When that capacitor 
went out, it may have burned up the 
470 -ohm resistor in the power supply, 
between the 240- and 260 -volt lines. It 
is connected from the output of the 
filter choke to the 40 -sf electrolytic 
(Fig. 7). 

There is a modification on this series 
too. If the set has the 220,000 -ohm 
resistor shunted across the horizontal 
hold control, cut it out. This will in- 
crease the horizontal hold range quite 
a bit. 

Slow agc 
I am presently working on a Cape - 

hart model 3011M TV. It does fine, ex- 
cept that the agc is too slow. I have to 
readjust it every time channels are 
changed. Can I change this to keyed 
agc ? -M. J. B., Southington, Conn. 

Check the 10 -Af filter on the agc am- 
plifier plate, also all resistors and ca- 
pacitors in the age network. Also check 
the diode clamp which is a part of the 
6AV6 of amplifier. Leakage here can 
cause trouble. 

You might reduce the time constant 
somewhat by using smaller age by- 
passes. It would be a pretty rough job 
to attempt to install keyed agc in this 
set! END 

DECEMBER, 1960 

NOW! 
one Britener 
for ALL 
series string 
heaters 

New IllP1tf++a,rw t,unit 
guards against 
picture tube 

damage 
caused by 

excessive power 
boost 

MODEL C412 VU -BRITE 
110° Button Base -Series 
ALL Filament Voltages 
$1.75 net 

MODEL C403 VU -BRITE 
Duodecal Base -Series 
ALL Filament Voltages 
$1.12 net 

MODEL C411 VU -BRITE 
110° Button Base -Parallel 
ALL Filament Voltages 
$1.49 net 

MODEL C311 UNIVERSAL 
110° Button Base -6.3 Volts 
Series or Parallel 
$2.98 net 

all available from your 
Perma -Power Distributor 

When you're trying to brighten a 110° button base 
picture tube, watch those series heaters! Many of the 
newer sets have controlled warm -up filaments with 
ratings of 2.34 and 2.68 volts. (Older sets are usually 
rated at 6.3 volts.). - 

These new tubes use finer heater wire and closer 
element spacings -which makes them more efficient, 
but more fragile. Too much power boost will "blow" 
these low voltage filaments! 

On these newer tubes, you can not safely use a 
Britener made for older sets. But you can use the 
new Perma -Power Model C412 on these and older 
style tubes. For the first time, here's one Britener 
for all 110° button base series string heaters -the 
only Britener that works properly for 2.34, 2.68, 

4.70, 6.3 and 8.4 volt filaments! No switching nec- 
essary-no adjustments required. 

The Model C412 Vu -Brite is one of four new 
Perma -Power Briteners, all engineered to fit properly 
and work properly. Without excessive inventory, 
Perma-Power- and only Perma-Power- can now 
assure you of complete coverage -a Britener that's 
right for every picture tube in general use today. 

, rower, COMPANY 
3106 NORTH ELSTON AVENUE CHICAGO 18, ILLINOIS 

ANOTHER 

SERVICE AID 
Can be used 
with your 
VTVM, 
SCOPE or 
SIGNAL 
TRACER 

The versatile MULTI -PROBE Patent Pending 

DOES THE WORN OF 4 PROSES! 

DC Probe( AC/Ohms Probe! 

A quarter turn of the head 
selects either DC, 
AC /Ohms, Lo -Cap 

or RF probe 
positions 

See your electronics parts distributor 

FRF Probe 

Ilo-Cap Probe] 

Now for the first time - exclusive with MERCURY - 
a MULTI -PROBE that does all the work of 4 different 
probes. Functions: DC position ...matches VTVM in- 
put 
frequency, low impedance, voltages and wave forms 
RF position ... a demodulator for checking RF volt- 
ages, wave forms and signals and TV /radio RF and IF 
stages Lo- Capacity position . a must for high im- 
pedance, TV sync and radio circuits where regular 
probes overload the circuit. 

MERCURY ELECTRONICS CORP. , 
77 

est Coast Office: 4306 
AVENUE, 

. Victory Blvd., Burbank. 
YORK 
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BE 

UAliEFUL 

VV`i'l'H 

IGNI'l'RO1'S 

By ALLAN H. LYTEL 

Although they look and are 
rugged, ignitrons are not immune 
to abuse. Take care of them, and 
they'll work for you! 

IGNITRONS are powerful gas -filled 
rectifiers whose cathodes are pools of 
mercury. They come in a variety of 
sizes (see photo) and can carry up to 

tens of thousands of amperes in various 
industrial applications. The ignitron is 
no ordinary mercury -vapor rectifier. Its 
secret is in the little third electrode, the 
ignitor, from which the tube gets its 
name. By applying a positive voltage 
to this third element, an arc which 
ionizes the mercury can be struck. The 
mercury ions aid the flow of electron 
current from the cathode (a pool of 
liquid mercury) to the anode, as long as 
the output current remains above a 
threshhold level. 

Since the ignitor can be pulsed to 
start the arc at any part of the positive 
alternation, the tube can supply current 
for a full half -cycle or only a very small 
portion of a cycle, as desired. It be- 
comes an efficient current regulator as 
well as rectifier. In fact, in some appli- 
cations, the rectifying action is ignored. 
Two tubes are used back to back, so 
that output current flows on both halves 
of the cycle. The combination can then 
be used to supply any desired amount 
of current, from almost zero to the max- 
imum available in the circuit. 

When the direction of current 
changes, the arc goes out and remains 

70 

Ignitrons come in all size 

out through the nonconducting half of 
the cycle. Thus the possibility of arc - 
back is cut down as compared with tubes 
that are filled with ionized gas through- 
out the cycle. 

Fig. 1 shows the construction of a 
typical ignitron. Note that it has an ad- 
ditional anode. The reason is that if the 
current to the main anode drops too 
low, the arc goes out. With the auxiliary 
anode, a small current flows until the 
anode goes negative keeping the arc alive. 

Because ignitrons are powerful, rug- 
ged tubes that can handle up to tens of 
thousands of amperes, there is some- 
times a tendency to treat them as if 
they could not be damaged. They can 
be ruined by abuse or improper opera- 
tion, and reasonable care in using them 
will pay off in long life and reliable per- 
formance. 

A typical use is in welding control 
(Fig. 2). Here we see the back -to- 
back action, giving output on both 
halves of the cycle. The ignitor excita- 
tion is usually taken from the anode 
voltage in resistance welding equip- 
ment. A rectifier (here, a thyratron) is 
connected between the anode and the 
ignitor to prevent reverse ignitor cur- 
rent. Where a thyratron is used the grid 
of this thyratron is used to determine 
the welding cycle (the portion of the 

IGNITOR 

MERCURY 
POOL 

WATER 

JACKET 

ANODE 

AUXILIARY 
ANODE 

Fig. 1 -An ignitron showing all parts. 
Some types add other features, such as 
de- ionizing grids and splash baffles. 
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THYRATRON 
FIRING TUBE. 

THYRATRON 
FIRING TUBE 

G 

CONTROL 

ID y 
%' 

GRID 
CONTROL viii 

AC LINE - IR° WELDER 

Fig. 2- Typical welder -control circuit. 
In this hookup, the ignitrons supply 
controlled ac rather than dc. 

positive alternation during which the 
tube connects). In some installations, a 
relay in the rectifier circuit will deter- 
mine the firing point in the welding 
cycle. A fuse and a resistor are used to 
limit the ignitor current to its maximum 
rated value. 

Industrial rectifiers (as in Fig. 3) 
have the ignitor circuit separated from 
the anode circuit. One part of a three - 
phase rectifier is shown. 

Storage precautions 
Ignitrons require care in storage. 

Their stainless -steel construction pro- 
tects them from physical damage dur- 
ing normal handling and storing. But 
it is necessary to take precautions to 
prevent the mercury in the tube from 
being deposited on the anode or glass 
seal. Any mercury droplets deposited 
on the glass seal or the anode can cause 
arc -backs which can damage the tube. 
For this reason ignitrons should be 
stored in the vertical position as shown 
in Fig. 4. By accident a tube may be 
placed on its side, causing the mercury 
to run from its normal position. If this 
happens, shake it from side to side to 
bring any drops of mercury to the bot- 
tom. Several tubes, depending on speci- 
fic needs, may be kept on "replacement 
standby" to prevent operational delays. 
This is done by keeping their tops 
slightly above room temperature with a 
heat source such as a 100 -watt lamp in 
a reflective enclosure (Fig. 5). Only the 
top of the tube is heated, removing any 
deposited mercury from the seal or 
anode. 

Installation precautions 
Protect the tubes from vibration and 

IGNITRON 
t I 

00000 
j IGNITRON 

EXCITATION 
CKT 

Fig. 3- Industrial rectification circuit, 
with auxiliary anodes and separate ex- 
citation circuit for ignitor firing. 
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for the Experimenter 

for the Boat Owner 
for the Hi -Fi Enthusiast 

for the Ham 

for the Retailer 

PACO MODEL T-61C 
AND MODEL T -61F 

SELF -SERVICE TUBE CHECKER KITS 
For the enterprising retailer who wants to 
Inorease his store traffic with this extra 
service. 2 models: Counter (T -61C illus.) and 
Floor ('r -61F). 24 tube sockets, 3 simple 
selectors. Complete instruction data cards 

'make tube -checking a 'snap'. 

Model T -61C (Kit) Net Price: $ 99.95 
Model T -61CW (Wired). Net Price: $134.95 
Model T -61F (Kit) Net Price: $124.95 
Model T -61FW (Wired) Net Price: $164.95 

3 
NEW 

PACO TK -6 
TOOL KIT 

For the kit - 
builder or ex- 
perienced elec- 

tronic technician, this complete set of 
precision -built English and American -made 
tools can handle any assembly job, large or 
small. Includes: diagonal cutters; long -nosed 
pliers; 40 -watt soldering iron; two screw- 
drivers; a pair of wire- strippers, plus see - 
through carrying -case. 
Model TK -6 Net Price: $9.95 

5 
NEW 
PACO MODEL L -t 
HIGH FIDELITY 
SPEAKER SYSTEM 

SEMI -KIT 
A 'bookshelf' speaker system whose sound 
output and small size will astound you!' 
So effiicient, it assures perfect results even 
with low- powered amplifiers. Response, 50- 
14,000 cps. Only 151 /4 "x9314 "x81/2". 12 lbs. 
Assembly- time -1 hour! 
Model L -lu (Semi -kit) 

in unfinished walnut ...Net Price; $24.95 

PAC10 "1rstruments'r 
are prcduc!d under the auspices 
of PRECISION .APPARATUS 
COMPANY, INC., world-famous 
maruficturer Of indJstrial and 
laboratory electronic test instru- 
ments for over a quarter of a 

century,. Write for new complete 
PACO Ca-a og, just off the press. 

PACO MODEL B-12 
REGULATED POWER 

SUPPLY KIT 
Two instruments in one! A reliable source of 
variable regulated DC plate voltage from 
0.400 volts at 150 ma, plus bias and AC 

filament voltages...with an exclusive 12.6 
volt AC supply! Maximum stability. Lab -qual- 
ity PACE double -jewelled D'Arsonval meters. 
Model B -12 (Kit) Net Price: $69.95 
Model B -12W (Wired) Net Price: $99.95 

4 
NEW 

PACO MODEL G -15 
GRID DIP METER KIT 

Truly, a hand -held elec- 
tronic "jack- of -all- 
trades" - VFO; Absorp- 
tion Wavemeter; Signal 
Source; field strength 

indicator, plus an exclusive visual /aural 'on- 
the -air' Modulation Indicator. A 'must' for 
the ham or electronic technician who wants 
maximum quality at the lowest possible cost. 
Model G -15 (Kit) Net Price: $3t95 
Model G -15W (Wired) Net Price: $49.95 

o 

6 
PACO DF -90 

NEW TRANSISTORIZED 
DEPTH FINDER KIT 

An absolute necessity for protection against 
shoals, and for finding that elusive school of 
fish! Range, -0 to 120 feet. Large, illuminated 
dial for easy readings. Operates on self -con- 
tained batteries or from ship's power source. 
Completely fungus and moisture -proof. 
OW -90 (Kit) _ Net Price: $ 84.50 
0F -90W (Wired) Net Price: $135.50 

SEIF THESE KITS AT ALL LEADIN 
ELECTRONIC PARTS DISTRIBUTORS 

70 -Z1 84th Street, Glendale 27, L. L, N 

Pit Division of 
P2ECiSkL.N 4PPARATL'S 

a subs diary of Pacotronics i 
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HEAT ONLY THE TOPS 
OF TUBES 

100-WATT LAMP 

Fig. 4-How an ignitron is shipped. 

shock. Although they are metal, they re- 
quire care and protection against mer- 
cury splashes onto the anode or tube 
walls. Voltage surges should be kept 
off the tube as much as possible, since 
voltage surges may cause arcing within 
the tube. 

Keep terminals clean and secure- 
ly fastened to the mounting brackets. 

Shield tubes from nearby high -fre- 
quency fields, which sometimes initiate 
arcs within the tube. Also, shield them 
from magnetic fields, which may cause 
the arc to form on the tube side walls. 
The tubes are usually sufficiently shield- 
ed by the metal panel enclosures. How- 
ever, high- frequency lines and conduc- 
tors carrying large currents should still 
be kept away from the panels. 

When replacing a faulty ignitron tube 
in the panel be sure to check the recti- 
fiers in the ignitor circuit. They may 
have caused the original failure by ap- 
plying negative voltages to the ignitor. 

Cooling the ignitron 
Specific design- temperature limits and 

the heavy current flow make tempera- 
ture control important. Temperature is 
controlled by the amount of water flow- 
ing through the water jacket. Measure - 
ing the water temperature at the outlet 
indicates the actual ignitron tempera- 
ture. These tubes will often overheat 
if the water is turned off when the 
anode power is removed. To avoid this, 
the water flow should be maintained for 
the time indicated by the manufacturer. 
(It may run up to an hour for some ig- 
nitrons.) 

Cooling -water temperatures and flow 

72 

Fig. 5- Taking care of standby tubes. 

rates are always specified by the manu- 
facturer. Both minimum and maximum 
inlet temperatures are usually given. 
For normal service conditions, a better 
working minimum is a point approxi- 
mately midway between the rated mini- 
mum and maximum values. If an igni- 
tron is operated for long periods near 
the rated minimum temperature, cer- 
tain load conditions can cause high -volt- 
age surges in the tube. These surges 
will in turn cause breakdowns in the 
associated equipment unless it is ade- 
quately protected. Outlet water tern- 
perature depends upon the peak in- 
verse voltage, which is the voltage in 
the nonconducting direction. 

Servicing 
Ignitron failures or improper and 

sporadic tube operation can usually be 
traced to one of three basic conditions: 

Inadequate flow of cooling water 
Failure of the rectifiers which block 
ignitor current flow 
Operating the tubes outside of their 
published ratings 

These cause other conditions that lead 
to tube failure or irregular operation, 
as shown in the chart. 

Ignitor wetting is a special problem 
in these tubes. In proper or normal op- 
eration the mercury in an ignitron is 
uncontaminated. The mercury does not 
wet the ignitor. The ignitor is composed 
of a number of crystals touching the 
mercury but not wetted by it. When a 
voltage is impressed between the ig- 
nitor and the mercury, a cathode spot 
occurs at the juncture between the 
crystal and the mercury due to high 
voltage gradients. As long as this cath- 
ode spot forms on the mercury, the ig- 
nitor is unchanged and should last for 
years. 

If the mercury becomes impure it at- 
taches itself to the ignitor. Under this 
condition, the crystal -to- mercury junc- 
tures become short -circuited. This re- 
sults in sporadic tube operation or com- 

plete failure of the ignitor to initiate 
the arc. 

Inadequate water flow will cause tube 
overheating. As stated, the water flow 
should be continued after the tube anode 
power is removed. This cools the tube 
before shutdown. Excessive tube tem- 
peratures will result from improper 
cooling (see chart). This can result in 
holes burned through the tube walls or 
in igntron wetting. 

If the water jacket becomes clogged, 
it will have to be cleaned. This is a 
critical process, in which powerful acids 
are used. A person qualified to work 
with acids, preferably a chemist, should 
handle this job. Follow manufacturer's 
directions exactly. An excellent set of 
instructions can be found in General 
Electric's handbook, Instructions for 
Handling, Servicing, Installing G -E Ig- 
nitrons. This booklet is the source ma- 
terial for most of the information in 
this article, as well as the illustrations, 
and can be obtained from the Electronic 
Components Div., Power Tube Dept., 
General Electric Co., Schenectady, N.Y. 

Tube ratings are given by the manu- 
facturer and are the basis for operating 
the tube properly. Ratings are maxi- 
mum and are not to be exceeded if prop- 
er tube operation is expected. 

Blocking rectifiers are important. 
Their failure can destroy the ignitor 
and the tube. Note in the chart that the 
rectifier failure can cause lack of firing 
control or even complete breakdown. 

Testing the ignitron 
Fig. 6 shows the method of testing for ignitor wetting. First remove the igni- 

tion from the socket after all power has 
been disconnected from the equipment. 
Support the tube vertically on a table 
and connect an ohmmeter between ig- nitor and cathóde. The cathode connec- 

MERCURI` 

IGNITOR 
LEA 

IGNITOR 

FN 

CATHODE 
TERMINAL 

OHMMETER 

Fig. 6- Checking for ignitor wetting. 

tion can be made to any portion of the 
tube jacket or to the cathode terminal. 
Tilt the tube slowly back and forth to 
change the depth of immersion of the 
ignitor in the mercury. 

The ignitor resistance varies approxi- 
mately uniformly on a good tube until 
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Replace improper equipment with the only 

microphone . 
designed specifically 

'I' 

I , 

for citizen's band . I SEE 
This reasonably priced, mobile -type ceramic microphone 
is the perfect replacement for the many improper, tape 
recorder -type microphones now being used on CB equipment 
Has DPST switch wired for relay operation with easily 
reversible terminals to allow modifications (if necessary); 
wiring diagram enclosed with each microphone; hanger 
button and standard dash bracket for mobile rig mounting; 
and an 11" retracted (five foot extended), plastic - 
jacketed, coiled cord. Response: 
80 -7,000 cps. Output: -54 db. 
List price: $16.80 complete. See THE 

your Turner Distributor, listed 
below, he has the 350C in stock. 

MICROPHONE COMPANY 

934 17th St. N.E. 

Cedar Rapids, Iowa 

r 

ARKANSAS 
Little Rock: Southern Radio Supply 
Texarkana: Lavender Radio & T.V. Sup. 
CALIFORNIA 
Downey: Net Electronics 
Hemet: Gil Severns 
Hollywood: Pacific Radio Exchange 
Los Angeles: Radio Product Sales 

The Sound Foyer 
Oakland: Elmar Electronics 
Sacramento: Selectronics 
San Francisco: Market Radio Sound Dept. 
San Pedro: Marine Radio Service 
DISTRICT OF COLUMBIA 
Washington: Electronic Wholesalers 
FLORIDA 
Miami: East Coast Radio & TV 
Tampa: Kinkade Radio Supply 
GEORGIA 
Atlanta: Specialty Distributing 
ILLINOIS 
Chicago: Nationwide Radio 

Irving Joseph, Inc. 

La Salle: Klaus Radio & Electric 
La Salle Electronics 

Peoria: Klaus Radio & Electric 
INDIANA 
Anderson: Seybert's Radio Sup. 
Bloomington: Stansifer Radio Co. 
Evansville: Hutch and Son, Inc. 

Ohio Valley Sound 
Fort Wayne: Pembleton Laboratories 
Indianapolis: Brown Distributing Co. 

Graham Electronic Sup. 
Van Sickle Radio Supply 

Kokomo: George's Electronic Sup. 
Michigan City: Tri -State Electrical Sup. 
Portland: Buck's Hi -Fi 

Richmond: Fox Electronics Company 
Terre Haute: Midwest Supply Company 
IOWA 
Cedar Rapids: Iowa Radio Supply 

Des Moines: Bob & Jacks, Incorporated 
Radio Trade Supply Co. 

KANSAS 
Topeka: Acme Radio Supply 
KENTUCKY 
Lexington: Radio Equipment Co. 
Louisville: Arcby Electronics 

P. I. Burks Company 
Peerless Electronic Equipment Co. 

LOUISIANA 
Baton Rouge: Davis Electronics Sup. 
New Iberia: Brooks Electronics 

MASSACHUSETTS 
Boston: A. W. Mayer Company 

O'Donnell Electronic Supply 
Radio Shack Corp. 

Lawrence: Alco Electronics 

MICHIGAN 
Ann Arbor: Purchase Radio Supply 
Detroit: High Fidelity Workshop 
Lansiing: Offenhauer Company 
MINNESOTA 
Minneapolis: Lew Bonn 

National Electronics Co. 
Harry Starks, Inc. 
Schaak Electronics 

MISSOURI 
St. Louis: Radonics 

NEW JERSEY 

Berlin: Midstate Radio Supply 
Jersey City: Nidisco -Jersey City 
Mountainside: Federated Purchaser 
NEW YORK 

Albany: Greylock Electronics Supply 
Buffalo: Radio Equipment Corp. 
Farmingdale, L.I.: Gem Electronics 
Forest Hills: Beam Electronics 
Hicksville: Gem Electronics 
Kingston: Greylock Electronics 
Long Island City: Spera Electronics 
Mt. Vernon: Davis Electronics 

THE MICROPHONE COMPANY 934 17th St. N.E., Cedar Rapids, Iowa 

Please send me further information on The Turner 350C citizen's band microphone. 

NAME 

STREET OR RFD 

CITY 

STATE 

ZONE 

DECEMBER, 1960 

New York: Harvey Radio Company 
Acme Electronics 

Poughkeepsie: Greylock Electronics 
Rochester: Rochester Radio Supply 
NORTH CAROLINA 
Greensboro: Johannesen Electric Company 
Raleigh: Southeastern Radio Supply Co. 
Winston -Salem: Womack Company 
OHIO 
Cleveland: Pioneer Electronic Sup. 
Columbus: Whitehead Radio Company 
Mansfield: Wholesaling, Inc. 
Toledo: Lifetime Electronics 
OKLAHOMA 
Oklahoma City: Johnson Wholesale 
OREGON 
Portland: United Radio Supply 
PENNSYLVANIA 
Homestead: M. Leff Radio Parts 
Lancaster: George D. Barbey Co. 
Lebanon: George D. Barbey Co. 
Philadelphia: Radio Electric Service Co. 
Pottstown: George D. Barbey Co. 
Reading: George D. Barbey Co. 
Wilkes- Barre: General Radio & Electronics 
York: Radio Electric Service Co. 

RHODE ISLAND 
Providence: Del Padre Supply Co. 
SOUTH CAROLINA 
Columbia: Dixie Radio Supply Company 
SOUTH DAKOTA 
Watertown: Burghardt Radio Supply 
TEXAS 
Houston: Sound Equipment Inc. 
VIRGINIA 
Arlington: Rucker Electronic Products 
Falls Church: The Television Workshop 
Richmond: Banner Electronics, Inc. 
WISCONSIN 
Chippewa Falls: Bushland Radio Spec. 
Eau Claire: Bushland Radio Spec. 

Send this coupon to the nearest Turner distributor 
listed above or write The Turner Microphone 
Company for the name of a distributor in your area. 

THE MICROPHONE COMPANY 

934 17th St. N.E. . . . Cedar Rapids, Iowa 
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WHICH RESULT 
IN... / 

THESE BASIC 
CONDITIONS ... INADEQUATE COOLING WATER FLOW MALFUNCTION OF IGNITOR BLOCKING RECTIFIERS 

CAUSE... 
EXCESSIVE 

TEMPERATURES 
WITHIN TUBE 

NEGATIVE VOLTAGE 
APPL ED TO 

ION TOR 

WHICH IN TURN 
CAUSE... ARCING TO 

SIDE WALLS 
VAPORIZATION OF 
IGNITOR MATERIAL 

HOLES BURNED 
IN TUBE WALL 

IGNITOR WETTING 
BY MERCURY 

CONTAMINATED WITH 
METAL PARTICLES 

AND /OR GAS 

LOSS OF 
FIRING 

CONTROL 

SPORADIC FIRING OR 
COMPLETE FAILURE 

COMPLETE 
LACK 

OF 
FIRING 

WHICH RESULT 
IN... 

THIS BASIC 
CONDITION... 

WHICH IN TURN 
CAUSES... 

TUBE OPERATION ABOVE MAXIMUM RATINGS 

EXCESSIVE 
TEMPERATURES 

WITHIN TUBE 

ARCING TO 
SIDE WALLS 

HOLES BURNED 
IN TUBE WALL 

IGNITOR WETTING 
BY MERCURY 

CONTAMINATED WITH 
METAL PARTICLES 

AND /OR GAS 

ARC-BACKS 
TO ANODE 

OVERHEATING 
ANODE LEAD 

OVERHEATING 
GLASS ANODE 

SEAL 

EXCESSIVE 
IONIZATION 

IGNITOR WETTING MELTING ELECTROLYSIS 
BY MERCURY OF LEAD OF GLASS LOSS OF 

CONTAMINATED WITH OR FRACTURE WITH RESULTANT FIRING 

CARBON PARTICLES OF GLASS GLASS PUNCTURE CONTROL 
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either the ignitor is completely out of 
the mercury or the mercury completely 
covers the lead. If the resistance re- 
mains constant through a considerable 
arc as the tube is tilted, a portion of the 
ignitor is wetted. 

The technician would be well advised 
to test several tubes, including new 
ones, to gain experience and ability to 
detect ignitor wetting. 

If the tests show that the ignitor is 
FROM FIRING CKT 

COMMON CONN 

Fig. 7 -How equipment is connected for 
checking ignitor firing characteristics. 

wet, the tube may still operate satis- 
factorily for a time, however, but spo- 
radic operation or complete tube failure 
will result eventually. 

Wet ignitors indicate that the tubes 
have been operated at too high tempera- 
tures. Determine and correct the cause. 

Ignitor characteristics can be deter- 
mined with an oscilloscope as shown in 
Fig. 7. Connect a 1 -ohm resistor with 
a power rating of 200 watts (noninduc- 
tive) in series with the ignitor lead as 
indicated. One vertical (V) input is tied 
to ground; the other vertical lead is to 
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Causes and Sy mptoms of Ignitron Troubles 
the ignitor. This same point is con- 
nected to one of the horizontal (H) in- 
puts. Voltage across the 1 -ohm load 
is fed to the other horizontal input. 

A straight line at an angle with the 
horizontal appears on the scope. The 
angle depends upon the dynamic resist- 
ance of the particular ignitor being 
measured and on the relative gain of 
the vertical and horizontal amplifiers. 

Since there is considerable variation 
in the voltage and current values from 
cycle to cycle, watch for the maximum 
values displayed over about 1 minute 
and record these maximum deflections. 
The data should be taken under both 
light -load and full -load conditions. 

After taking a number of readings, 

IDO 

W a 
ch 200 

A1 A2 A3 .,. ., 
ó 300. MINIMUM III 
> REO'D , MIN 

10 20 30 40 50 
IGNITOR PEAK CURRENT-AMPS 

CD - 400 

500 

Fig. 8- Ignitor firing characteristics are 
plotted on a sheet like this one. 

the peak voltage and current can be es- 
tablished. If the resistor is exactly 1 
ohm, the voltage across it is equal to the 
current. V1 is maximum voltage; A3 is 
maximum current. The points 1 (V1, 
Al) and 3 (V3, A3) are both plotted on 
the ignitor volt- ampere requirement 
sheet. All points plotted for a good ig- 
nitor, at both low and high loads within 
the tube rating, will lie to the left of 
(and above) the line marked minimum 
required in Fig. 8. If the ignitor passes 
this test and the test for mercury wet- 
ting of ignitors, it may be considered 
satisfactory. The minimum required ig- 
nitor characteristics are given by the 
manufacturer for each tube. 

To test for gas, leave the tube out of 
service for a week. Hook it up with 
cathode and anode in series with the sec- 
ondary of an oil- burner or other trans- 
former with about a 12 -kv output. In- 
sert two 50,000 -ohm, 100 -watt resistors 
in circuit to limit current, and put a 
2 -watt neon lamp across one of them. 
Use a variable autotransformer be- 
tween primary and line and advance 
the control till the lamp lights steadily. 
Then check the time till the lamp goes 
out (clean -up time). If this is less than 
30 seconds, the tube is probably good. 
If a little more, it can be used for con- 
tinuous, but not intermittent service. 
If the clean -up time is several minutes, 
the tube is unusable, and should be re- 
turned to the manufacturer if still with- 
in warranty. END 
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the 

HE purpose of the Remo -Nemo is 
is to provide for remote control of 
remote (or nemo) pickups of pro- 
gram material for radio broadcast- 

ing. The device, of course, is not limited 
to just this application. 

I have observed in numerous instan- 
ces, that radio -station plans for remote 
pickups of local events and entertain- 
ment are discarded when the cost of 
engineering personnel overtime and 
transportation are estimated, in ad- 
dition to telephone -line charges. This is 
especially true when the intended pick- 
up would be a daily feature and par- 
ticularly so if the station is operating 
under the terms of a union contract. 

The Remo -Nemo is intended pri- 
marily for single- channel program use 
although, with proper input impedance 
matching, additional microphones could 
be used. There would, of course, be 
no individual control over each micro- 
phone. However, the majority of the 
average radio station's local remote 
pickups are the type that can be han- 
dled satisfactorily with a single micro- 
phone. It is always preferable to assign 
a radio technician to the type of pro- 
gram pickup requiring elaborate engi- 
neering setups. 

Radio broadcasting stations have 
resorted to different means in an at- 
tempt to overcome this situation. 
Standard remote equipment has been 

® . 
V CUE LAMPS 
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o 
" 
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R4 2.7K 
-BATTI = 6V 

NEMO 
By HAROLD REED 

installed at the remote points and set 
in advance, making it necessary for an 
announcer to throw only one switch to 
feed a program to the station control 
room. In some cases, when the an- 
nouncements are made at the studios, 
the individual or one of a group of those 
comprising the program may place the 
equipment in operation. 

The disadvantages in the above 
methods are many. In the first place, 
most union contracts would prohibit 
this procedure: all station equipment 
must be operated by a technician of 
the station. Expensive remote appa- 
ratus is tied up at each pickup point, 
regardless of the simplicity of the 
program. This costly equipment is also 
subject to thievery and vandalism. It 
requires either 117 -volt ac power or a 
supply consisting of an expensive group 
of batteries. 

The Remo -Nemo can be built into a 
small metal box. It can be self -powered 
with self- contained, inexpensive batter- 

0 RY 3 -ß.' 

S 

°SCE TEXT 

2N422 
DYNAMIC 
MIKE VI TI 4-C2 

DECEMBER, I c b n 

6í25V 
ti 

Designed for handling 
remote pickups from the 
studio, this little unit has 
many applications in 
various types of distant 
monitoring or control 

ies, and with no external controls to be 
manipulated at the remote point. The 
unit can be installed in some location 
not easily accessible to the public. Only 
two external connections are required: 
microphone input and output to the 
telephone company program line. These 
connections may be made inside the 
box so they cannot be tampered with. 
The box can be locked if desired. 

Very little maintenance is required 
to keep this device in operation and 
the cost of each unit is such that a 
station may keep several available for 

o ECONTROL 
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' C4 r TELEPHONE CO 
1" PRCGRAM CUT 

150 OR 600., 
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PARTS LIST 
RI, 2, 3 -pot, 250,000 ohms 
R4 -2,700 ohms 
R5 -150 or 600 ohms 
R6-560 ohms 
All resistors r/2 watt unless noted 
CI, 2 -12 µf, 25 volts, electrolytics 
C3-50 µf, 25 volts, electrolytic 
C4, 5-16 µf, 25 volts, electrolytics 
BATT CI-6 volts 
BATT C2 -6 volts 
BATT C3 -22 5 volts 
BATT C4 -22.5 volts 

PATCH CORD 
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JI-4- double phone jacks 
RYI -spst, 8,000 ohms (Sigma 4F- 8000 -S or equiva 

lent) 
RY2 -dpst, 51/2 volts, 2,500 ohms 
RY3 -dpdt, 6,000 ohms 
Sl -dpdt, telephone type lever 
S2 -spdt, momentary contact, telephone type lever TI- interstage transformer, 20,000 -600 ohms 
T2- output transformer, 20,000 -6C0 or 150 ohms 
VI, 2 -2N422 
Microphone, dynamic, 250 -500 ohms 
Case 
Miscellaneous hardware 

Fig. 1- Circuit of remote pickup and studio control unit. 
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Completed con- 
trol unit for 
the studio. 

Relay strip controls 
remote operation. 

Two -stage transistor amplifier 
uses broadcast line 
bridging coils. 

field work. In fact, in some instances, 
the cost in overtime paid for several 
remote pickups may very well be as 
great as the cost of one of these units. 

Circuit design 

The Remo -Nemo is designed around 
the 2N422, a p -n -p junction transistor. 
The 2N422 should provide a power gain 
of 30 db per stage. The diagram shows 
the circuit of a two -stage common - 
emitter amplifier. A dynamic micro- 
phone of 250 -500 -ohm impedance is 
connected directly to the input, between 
base and emitter. Microphones of other 
impedances may be used with a proper 
impedance -matching transformer. The 
secondary of transformer T2 (Fig. 1) is 
connected to the program line. This out- 
put winding may be 150 or 600 ohms as 
required. 

Variable controls R1, R2 and R3 are 
adjusted to obtain the greatest possible 
gain, with acceptable values of noise 
and distortion levels. These variable 
controls used in the experimental model 
may be replaced with fixed resistances 
after optimum values have been de- 
termined. The best values for these re- 
sistances in tests made with the other 
components as used in the experimental 
model were: R1- 100,000 ohms, R2- 
250,000 ohms and R3- 200,000 ohms. 
Because of the common battery supply 
a filter composed of R6 and C3 is nec- 
essary to prevent the amplifier from 
breaking into oscillation. 

The CK722 can be used, and were in 
fact the original complement of the 
equipment. With these, the battery 
voltage (BATT 2) is 15. Different 
CK722 transistors were tried. With 
these, gains of between 25 and 31 db 
per stage were possible. In the two - 
stage amplifier (see diag.), an overall 
gain of 55 db was realized with accept- 
able values of noise and distortion 
levels. These measurements were made 
with a collector voltage of -9, collector 
current of 2 ma, and base current 
50 µa. The input fed to the first 
stage for these tests was a 400 -cycle 
signal from a General Radio Co. 
audio oscillator, attenuated to a level 
of -65 db. Noise level in the amplifier, 
below the signal input level, was - 40 
db. In the experimental unit these tests 
were made without special care in 
shielding and grounding and I believe 
that lower noise levels may be obtained. 

An oscilloscope connected at the 
amplifier's output gave evidence of a 
good sine wave under the above condi- 
tions of operation. Attempts to obtain 
greater gain, by increasing or decreas- 
ing the operating values of the circuit, 
resulted in flattening the sine -wave 
peaks. A scope also indicates objection- 
able distortion when the level of the 
400 -cycle audio input signal is in- 
creased. Frequency response is shown 
by the graph of Fig. 2. 

An amplifier used for this purpose 
should be capable of providing approx- 
imately 0 -db level to the program line. 
A two- or three -stage amplifier may be 
required, depending upon the output 
of the microphone used. The photo- 
graphs show two separate stages. For 
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Fig. 2- Response curve of amplifier. 

experimental reasons each stage was 
constructed individually so it could be 
tested separately and so that additional 
stages could be added to the first stage 
as required. As you can see, no attempt 
was made at miniaturization. Compo- 
nents on hand were used and the tran- 
sistors are dwarfed to the extreme by 
the relatively large size of the trans- 
formers which are the usual high - 
quality bridging to 600 -ohm coils 
normally used in radio broadcasting 
station service. The equipment can be 
miniaturized by employing minute 
transformers, such as the UTC A -25, 
the UTC Ouncer O -9 or the Microtran 
Co.'s transistor transformers designed 
for audio -frequency transistor circuitry. 
In this manner the remote unit would 
be reduced to a very small package. 

The Remo -Nemo requires only one 
telephone -line pair which is used for 
program transmission, control circuit 
and cue line. This line is the standard, 
unequalized type circuit supplied by 
the phone company. Most radio broad- 
casting stations use this type of line, 
providing their own equalization. 

Three inexpensive relays are used 
in the control -cue system. During 
program time the line must be free of 
battery potentials and appreciable 
loading by apparatus not associated 
with program transmission. Two of the 
three relays are continuously across 
the line but, because of their high coil 
resistance with respect to the low im- 
pedance of the line, they have a negli- 
gible effect on the program circuit. Fig. 
1 also gives the wiring diagram of the 
relays and a photograph shows the re- 
lay strip. Only RY2 is in operation for 
the full time that the program is in 
progress. The relays in this experi- 
mental model were those that happened 
to be on hand. Other relay combina- 
tions operating at other voltages may, 
of course, be utilized. 

Using the unit 
When it is time for the program to 

begin, the operator at the studio control 
point throws S1 (Fig. 1) to CONTROL. 
S2 is momentarily placed in the START 
position. S1 is then pushed to PROGRAM. 

When the operator places S2 in the 
START position, the low do potential 
of BATT 3 is placed across the line and 
operates RY1 at the remote point (see 
Fig. 1) . When RY1 closes, voltage from 
BATT 1 is applied to RY2. When RY2 
closes, it completes the circuit between 
BATT 1 and the coil of RY2, holding 
the relay closed after S2 is released 
and RY1 opens. RY2 also closes the 
circuit of the battery supply to the 

DECEMBER, 1960 
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transistor amplifier and lights the "on 
the air" cue. Two lamps are connected 
in parallel to guard against failure. 

At the end of the program S1 
is thrown to CONTROL and S2 is 
momentarily placed in the STOP posi- 
tion. This places BATT 3 and 4 in 
series across the line. This higher 
voltage closes RY3 which places a 
resistance across the coil of RY2, caus- 
ing it to open, thus removing BATT 1, 
opening of BATT 2 supply and extin- 
guishing the cue lights. RY1 will not 
operate on this higher voltage as its 
coil is in series with a pair of contacts 
on RY3 which open when the higher 
potential is applied. 

The starting and stopping control 
potentials of BATT 3 and BATT 4 
must not be applied while the line is 
patched to the input of the control 
room program console. This is prevent- 
ed by Sl, which makes it impossible to 
apply do control voltages while the line 
is terminated to the input to the line 
coil or console. 

BATT 3 and 4 may be single batteries 
with the correct voltage taps. This 
reduces the number of batteries re- 
quired for the complete system to two. 
A single 45 -volt B- battery was used for 
BATT 3 and 4, using the 22.5 -volt tap 
as BATT 3. RY1, with a coil of 8,000- 
ohm resistance, operated on the 22.5 
volts, while relay RY3, with a coil of 
6,000 ohms, pulled in when the 45 volts 
were applied across the line. The re- 
quired battery control voltage will vary 
according to the coil resistance of the 
relays and the relay adjustments as 
well as the resistance of the telephone 
company's program line, which is 
dependent on its length. Using higher 
battery voltages and variable controls 
average potentials suitable for all en- 
countered local line lengths may be 
arrived at. 

The low- resistance winding of the 
transistor amplifier output trans- 
former is isolated from the program 
line, as far as do control voltage is 
concerned, by two 16 -sf capacitors. I 
found that these capacitors had negli- 
gible effect on the frequency character- 
istics of the line. In fact, frequency 
measurements made with and without 
the capacitors in the circuit gave the 
same results throughout the range from 
50 to 10,000 cycles with the exception 
of a 1 -db drop at 50 cycles with the 
capacitors in the line. 

The control equipment at the studio 
may be mounted in a small box, in- 
cluding input and output jacks, or 
arranged on a standard relay rack 
panel. The installation should be made 
near the jack panel on which the re- 
mote lines are terminated so that 
patching may be effected between any 
line, the control equipment and the 
program console input. A photograph 
shows this control unit for the studio 
control room. 

As the device is simple and straight- 
forward, working with low do voltages 
and low current drain and using no 
tubes to contribute to failure, it should 
operate for long periods of time with 
little maintenance. END 

80 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


2 

DECEMBER, 1960 

4 

ELECTRONIC 

classroom 
Aelectronic teaching and testing laboratory using teaching 
machines and designed to take the guesswork out of teach- 
ing has been developed and installed by the New York 

Institute of Technology. It uses a combination of electronic inter- 
communication, closed -circuit TV, record players, tape recorders 
and telemetry devices to supplement and supplant standard teach- 
ing aids. 

In the class, each student receives the lesson to be learned in 
small steps. Necessary diagrams are on preprinted cards. The 
student also has a programmed workbook and a special stylus for 
answering examination questions. The earpiece and miniaturized 
transmitter he uses are his private property. This portion of the 
course can also be recorded as shown in Photo 1 or be on tape, 
TV film, etc. 

After going over the lesson material the student is tested for an 
understanding of the content and then for application of the theory 
and problem solution. He indicates his test answers with an answer 
stylus that simultaneously perforates a permanent examination 
record card; surrounds the perforated mark with a color indicating 
the correctness of his choice; registers his score on an indicator at 
the teacher's desk; and lights a lamp on his own desk to indicate 
right or wrong. If the student has picked the wrong answer he is 
directed to alternate data in a reference workbook or is con- 
nected to an equivalent source of data. 

A student having trouble can contact the instructor through an 
intercommunication system (Photo 2). Also, the instructor can speak 
to a student if his telemetered data shows such a step to be neces- 
sary. The telemetry indicator appears at the far right in Photo 3 
and records the number of correct answers for each student. When 
asking a question the student uses a mike that has a miniature 
acoustic chamber which eliminates the need for booths and insures 
privacy. The mike doubles as a receiver when the instructor speaks 
to the student. 

The instructor can answer a student's question by referring to 
the diagram the student is using or by using other material trans- 
mitted to the student from a TV camera at the instructor's desk 
(see Photo 4). The teacher can also call on a central TV studio to 
televise a TV film or other visual material or for an answer from 
another teacher. 

The student follows this instruction on a TV monitor at his desk. 
If desirable, the instructor can switch a number of students into 
the circuit to hold a joint discussion. 

By following a carefully programmed set of directions the student 
continues the steps he has taken in the electronics classroom to 
allow optimum conditions for efficient learn4,-. END 
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The upside -down record player operat- 
ing. Empire's Gale Guterman is varying 
the stylus angle by a very simple means. 

THE most spectacular sight at the 
High Fidelity Music Show held in 
New York City early in September 

was a record player operating upside 
down in one of the demonstration rooms. 
The Empire arm, which was doing the 
playing, operates on a principle used by 
few other arms. It is balanced perfectly, 
then pressure is applied with a spring 
to obtain the correct tracking force. 

The Empire record player on which it 
was used is a three -speed type without 
speed -changing mechanism. It is belt - 
driven. The motor, mounted at one 
corner of the case, swings on a hinge 
so that a spring maintains belt tension. 
The shaft, like that of many record 
changers, is stepped at the end (Fig. 1). 
To change speed, one simply removes 
the protective case from the motor and 
moves the belt up or down to the step 
that gives the correct speed. Thus speed 
is changed manually, not mechanically. 

The three stepped shaft sections are 
crowned slightly, and a knurled adjust- 
ment screw that cants the motor a little 
causes the belt to ride up or down a 
small amount. This slows the turntable 
down or speeds it up as the belt moves 
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NEW at the 
NEW YORK 
Hi -Fi 
SHOW 
The recent High Fidelity Music Show saw 

new developments in tuners, phonographs 

and pickups, amplifiers and speakers. 

to a point of greater or smaller shaft 
diameter, giving a very fine speed cor- 
rection. 

Another record player- exhibited by 
Rek -O -Kut -had an automatic shutoff 
guaranteed not to affect tracking. 
ESL (Electrosonic Laboratories) also 
showed a new improvement in pickup 
arms -an elliptical ring under the arm 
support that made it possible to adjust 
exactly the amount of overhang. 

A German company, Korting, dem- 
onstrated a tape recorder with rever- 
beration. Two small heads picked up 
the signal after the tape had come from 
the recording head and re- recorded it 
along with the original signal before 

SPE DD ADJ BELT COUPLING 

the tape reached the playback head. An 
echo effect similar to the most extreme 
heard on some popular vocal records 
was easily achieved. 

Last year's speaker favorites still led 
the field. The notable feature this year 
was the rise in electrostatic speakers. 
The Quad speaker from England re- 
ceived considerable attention, as did the 
new KLH speaker, designed by Arthur 
Janszen. This giant (nearly 6 feet high 
and 2 feet wide) is, like the Quad, a 
pure electrostatic all- frequency job, 
using from 30 to 75 watts per speaker. 
They are normally sold in pairs, for 
stereo systems, at a price of $1,030 per 
pair. 

Another electrostatic, sold by Cosmos 
Industries, resembles vaguely a pair 
of wings mounted about 6 inches in 
front of the cabinet that holds the bass 
speaker. The woofer operates from the 

ACOUSTIC 
SUSPENSION 
ISOLATION 

HYSTERESIS 
SYNCHRONOUS 
MOTOR 

Fig. I- Mechanism of new Empire rec- 
ord player. The Marantz 9A, showing bias meter. 
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low end of the spectrum to 600 cycles, 
and the electrostatic units take over 
from there to beyond audibility. 

A growing tendency toward bias in- 
dicators was noted. Used for some time 
on the Marantz they appeared on two 
others this year. Bogen showed an am- 
plifier that was in effect a whole music 
distribution system. Two input selector 
switches are used instead of the usual 
one. Thus each channel of the stereo 
amplifier can be used for a separate 
unit -channel 1 could be tuned to TV 
sound and channel 2 to FM for exam- 
ple. A set of illuminated indicators 
shows exactly what is being piped into 
each channel at all times. Four switches 
on the output control local and remote 
speakers, so that a stereo program may 
be reproduced on local or remote, or 
both, or two separate programs can be 
played on the desired speakers. Thus 
it is possible to feed FM to a speaker 
in an upstairs room and at the same 
time play 45's for a playroom in the 
basement. Speaker switching is shown 
in Fig. 2. 

The increasing strength of FM was 
shown by a number of FM kits. One of 
these was by H. H. Scott, a newcomer 
in the kit field. Another, the Dynatuner, 
was.offered by Dynaco and is that com- 
pany's first kit outside the audio ampli- 
fier field. 

Another new component was the re- 
verberation unit, now popular in pack- 
aged audio. These were offered by 
Fisher and Sherwood. 

The contest between live players and 
recorded music -often a feature of au- 
dio demonstrations -appeared at this 
show, this time with a slightly new 
motive. The Fine Arts Quartet (Ever - 
est Records and Concertape artists) 
played alternately and simultaneously 
with a pair of Dynakit amplifiers and 
AR -3 speakers. In the words of the 
sponsors- Acoustic Research and Dyn- 
aco -this was done, not to show again 
that recording can be indistinguishable 
from a live program, but to "demon- 
strate that stereo high fidelity can be 
a transparent medium for re- creating 
a musical program rather than a means 
for creating a `new' sound." Some spe- 
cial efforts were necessary to prove the 
point -for example, studio reverbera- 
tion was eliminated by recording out- 
doors, as seen in one of the photos. END 

The Bogen RP -40. Unit consists of AM- 
FM stereo tuner, stereo preamp and dual 
power amplifiers. The amplifier system 
is also available without the tuner. 

OUTPUT 
TRANS 
CHAN I 

FEEDBACK 

16S 

FEEDBACK 

OUTPUT 
TRANS 
CHAN 2 

8R 

an 

211 

3RD CHAN 
OUTPUT 

LOCAL SPKR SELECTOR SWITCH 

CHAN I CHAN 2 

LOCAL SPKR 

,41 

CHANI 
CHAN 

REMOTE SPKR 

SELECTOR SW 

CHAN I CHAN 

CHAN I 

B+ - 

1611 

811 

411 

211 

REMOTE SPKR 

Fig. 2- Output circuitry of Bogen RP- 
40 home music center. 

co 
Q 

á 

OUTPUT TRANS 

SWITCH SHOWN IN OFF 
POSITION,EKTREME 
COUNTER -CLOCKWISE 
FROM KNOB END 

REAR 
SECTION 

d6 

V5 

V6 

FRONT SECTION 

METER 

OUTPUT TRANS 

9.711 

0 -OFF 
I V5 BIAS SET 
2 V6 " " 

3 V7 " " 

4 V8 " " 

5 V5 -V6 LEFT CHAN BAL 
6 V7-V8 RIGHT " " 

Fig. 3 -Bias and balance metering in 
Acresound 120. In first 4 positions, 
meter is connected between each cathode 
and ground in turn. In positions 5 and 
6 it is between the cathodes in each pair 
and shows balance by zero indication. 

Recording sessions for the Dynaco -Acoustic Research proj- 
ect were held outdoors to reduce reverberations to zero. 

DECEMBER, 1 9 6 0 

The Fine Arts Quartet playing in cooperation with their own 
recording, as reproduced through the speakers in the rear. 
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SUPERIOR'S NEW MODEL TW -II 

PROFESSIONAL TUBE TESTER 

Model 1W -11 -Tube Tester 
Total Price ...._ ........ .........................$47.50 

Terms: $11.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

It Tests all tubes, including 4, 5, 6, 7, Octal, Lock -in, 
Hearing Aid, Thyratron, Miniatures, Sub -miniatures, No- 
vals, Subminars, 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 micro - 
phonic tubes or noise due to faulty elements and loose 
internal connections. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW- CURRENT TUBES: Previ- 
ously, on emission -type tube testers, it has been standard 
practice to use one scale for all tubes. As a result, the 
calibration for low -current types has been restricted to a 
small portion of the scale. The extra scale used here 
greatly simplifies testing of low- current types. 

The Model TW -11 operates on 105 -13(t Volt 60 Cycles 
$ 

5 
A.C. Comes housed in a handsome portable saddle - 
stitched Texon Case. Only 

SUPERIOR'S 
NEW 

MODEL 83 

Model 83- C.R.T. Tube Tester 
Total Price . _........__ ................... $38.50 
Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

C.R.T. TESTER 
TESTS AND REJUVENATES ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES 
From 50 degree to 110 degree types 
-from 8" to 30" types. 

Model 83 is not simply a rehashed black and white 
C.R.T. Tester with a color adapter added. Model 83 em- 
ploys 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 separate filament operating volt- 
ages for the older 6.3 types and the newer 8.4 types. 

Model 83 employs a 4" air- damped meter with qual- 
ity and calibrated scales. 

Model 83 properly tests the red, green and blue sec- 
tions of color tubes individually -for each section of a 
color tube contains its 
own filament, plate, grid 
and cathode. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton - 
out of the carton -in the'set! 

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 rej. 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 ap- 
plies a selective low voltage uniformly to assure in- 
creased life with no danger of cathode damage. 

Model 83 comes housed in handsome portable Saddle Stitched Texon case- 
complete with sockets for all black and white tubes and all color tubes. Only.. .. ;38" 

TRANSISTOR RADIO TESTER and 

DYNAMIC TRANSISTOR TESTER 
'lI1E MODEL 98 ... A NEW COMBINATION 

Model 88 - Transistor Radio 
Tester and Dynamic Transistor 
Tester. Total Price . . . $38.50 - Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

The Model 88 is perhaps as important a development as was the 
invention of the transistor itself, for during the past 5 years, millions 
of transistor radios and other transistor operated devices have been 
imported and produced in this country with no adequate provision for 
servicing this ever increasing output. 

The Model 88 was designed specifically to test all transistors, 
transistor radios, transistor recorders, and other transistor devices 
under dynamic conditions. 

AS A TRANSISTOR TESTER 
The Model 88 will test all transistors including 
NPN and I'iNP, silicon, germanium and the new 
gallium ar.inide types, without referring to char- 
acteristic data sheets. The time -saving advan- 
tage of this technique is self evident. A further 
benefit of this service is that it will enable you to 
test new transistors as they are released! 
The Model 88 will measure the two most impor- 
tant transistor characteristics needed for tran- 
sistor .ere icing, leakage and gain (Ita 1. 

AS A TRANSISTOR RADIO TESTER 
The Model 88 provides a new simplified rapid' pro- 

cedure -a technique developed specifically for 
transistor radios and other transistor devices. 

An H.F. Signal source, modulated by an audio 
tone is injected into the transistor receiver from 
the antenna through the H.F. -.t toc, past the 
mixer into the I.F. Amplifier and detector stages 
and on to the audio amplifier. This injected sig- 
nal is then followed and traced through the re- 
ceiver by means of a built -in High Gain Tran- 
sistorized Signal Tracer until the cause of trouble 
whether it be a transistor, some other component 
or even a break in the printed circuit is located 
and pin- pointed. 

Model 88 comes housed in a handsome portable case. Complete with a set of $ 50 
Clip -On Cables for Transistor Testing, an ft-F. Diode Probe for R.F. and I.F. 
tracing; an Audio Probe for Amplifier Tracing and a Signal Injector Cable. 
Complete- nothing else to buy! Only 

EXAMINE BEFORE YOU BUY! 
mr USE APPROVAL FORM ON NEXT PAGE 
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Model TV- 50A- Genometer. Total price - 
$47.50- Terms: $11.50 after 10 day trial, then 
$6.00 monthly for 6 months if satisfactory. 
Otherwise return, no explanation necessary! 

CROSS HATCH GENERATOR: The 

Model TV -50A Genometer will project a 

cross -hatch pattern on any TV picture 
tube. The pattern will consist of non - 
shifting, horizontal and vertical lines 
interlaced to provide a stable cross- 
hatch effect. 

GENOMETER 
7 Signal Generators in One! 

V R.F. Signal Generator for A.M. V Bar Generator 
V R.F. Signal Generator for F.M. V Cross Hatch Generator 
V Audio Frequency Generator V Color Dot Pattern Generator 

V 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 
R. F. SIGNAL GENERATOR: VARIABLE AUDIO F RE- BAR GENERATOR: The Model TV- 
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. 

QUENCY GENERATOR: In ad- 
dition to a fixed 400 cycle 
sine -wave audio, the Model 
TV -50A Genometer provides a 

variable 300 cycle to 20,000 

cycle peak wave audio signal. 

DOT PATTERN GENERATOR (FOR COLOR TV) 
Although you will be able to use most of your 
regular standard equipment for servicing Color 
TV, the one addition which is a "must" is a Dot 
Pattern Generator. The Dot Pattern projected on 
any color TV Receiver tube by the Model TV- 
50A will enable you to adjust for proper color 
convergence. 

50A projects an actual Bar Pattern on 

any TV Receiver Screen. Fattern will 
consist of 4 to 16 horizontal bars or 
7 to 20 vertical bars. 

THE MODEL TV -50A 
comes absolutely complete 
with shielded leads and 
operating instructions. MARKER GENERATOR: The Model TV- 

50A includes all the most frequently 
needed marker points. The following 
markers are provided: 189 Kc.. 262.5 Kc., 
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 
Kc., 2000 Kc., 2500 Kc., 3579 Kc.. 4.5 Mc.. 
5 Mc., 10.7 Mc. (3579 Kc. is the color 
burst frequency). $47 N5E0T 

RIOR' 
NEW 

SUPE 
MODEL 

S 

77 

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! 

11M EIER 
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 

V Model 77 completely wired and calibrated with accessories 
(including probe, test leads and portable carrying case) 
sells for only $42.50. 

VModel 77 employs a sensitive six inch meter. Extra large 
meter scale enables us to print all calibrations in large 
easy -to -read type. 

pow Model 77 uses new improved SILO printed circuitry. 
Model 77 employs a 12AU7 as D.C. amplifier and two 
9006's as peak -to -peak voltage rectifiers to assure maxi - V mum stability. 
AS A DC VOLTMETER: The Model 77 Is Indispensable in 
Hi -FI Amplifier servicing and a must for Black and White 
and color TV iteceiver servicing where circuit loading 
cannot he tolerated. 

AS AN AC VOLTMETER: Measures RMS values if sine 
and peak -to -peak value If complex wave. . Pedestal 

voltages that determine the "black" level In TV re- 

t 
easily read. 

AS AN ` ELECTRONIC OHMMETER: Because of Its wide 
range of measurement leaky capacitors ShOw up glaringly. 
Because of Its sensitivity and low loading, intermittents 
are easily found, isolated : nd repaired. 

VModel 77 uses a selenium -rectified power supply resulting 
in less heat and thus reducing possibility of damage or 
value changes of delicate components. 

V Model 77 meter is virtually burn -out proof. The sensitive 
400 microampere meter is isolated from the measuring cir- 
cuit by a balanced push -pull amplifier. 

V Model 77 uses selected lo/ zero temperature coefficient re- 
sistors as multipliers. This assures unchanging accurate 
readings on all ranges. 

SPECIFICATIONS 
DC VOLTS -O to 3/15/75/150/300 /750/1,500 volts at 11 

megohrns Input resistance. AC VOLTS (RMS)-0 to 3/15/75/ 
150/300/750/1.500 volts. AC VOLTS (Peak to Peak) -O to 
8/40/200/400/800 /2,000 volts. ELECTRONIC OHMMETER 
-O to 1,11110 ohms /10,000 ohms /100,000 ohms /1 m gohm /SO 
ntegohms /100 megnhms /1.000 megohms DECIBELS -10 db 
to + 18 db, + 10 db to 38 db + 30 db to + 58 db. All based 
on O db - .006 watts (6 mw) into a 500 ohm line (1.73v). 

ZERO CENTER METER -For discriminator alignment with full 
scale o range 

e 
r O to 1.5/7.5/37.5/75/ 

volts at 11 megohtns 50 Input resl.stmee. 

and test leads. Use it on the bench- NET 

150 /:173, of 

extra charge, accommodates the tester, 
60 cycle. Only 

Model 77 comes complete with operating instructions. probe 
use it on calls. A streamlined carrying case, included at no 
instruction hook, probe and leads. Operates on I10 -120 volt 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO L O. D. 
fry any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 
or Finance arges 
Added! If not corn 
p-TtZy satisfied re- 
turn unit to us, no 
explanation neces- 
sary. 

MOSS ELECTRONIC, INC. 
Dept. D -834 3849 Tenth Ave., New York 34, N.Y. 
Please senil me the units checked on approval, If completely satisfied I will pay on 
the ternis specified with no interest or finance charges added. Otherwise, I will return 
after a 10 day trial positively cancelling all further obligations. 

Model TW -11 . Total Price $47.50 Model TV -50A . .. Total Price $47.50 
$11.50 within 10 days. Balance $6.00 $11.50 within 10 days. Balance $6.00 monthly for 6 months. monthly for 6 months. 
Model 83 . Total Price $38.50 
$8.50 within 10 days. Balance $6.00 
monthly for 5 months. 
Model 88 . . Total Price $38.50 
$8.50 within 10 days. Balance $6.00 
monthly for 5 months. 

DECEMBER, 1060 

Model 77 Total Price $42.50 
$12.50 within 10 days. Balance $6.00 
monthly for 5 months. 

Address 

City .Zone State. ....- ......... 
All prices net. F.O.B., N. Y. C. 

Export Division : Rocke International Corp. 
13 East 40th Sheet, New York 16, N. Y. 
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SMALL RADIO \ USES 

One view of transistor unit. Note 
that transistors are fastened to 
Fahnstock clips for easy mounting. 

Top view of completed receiver. 

86 

By ANTHONY P. CIARDI 

THIS transistor circuit will not be 
found in any transistor handbook 
but, for simplicity, results, and 
unexplored possibilities, it is hard 

to beat. It closely follows direct - 
coupling techniques used with vacuum 
tubes. 

Designed for headphone use and pow- 
ered by a 1.5 -volt penlight cell, it is the 
utmost in economy and its volume is 
excellent for such a small array of 
parts and low battery voltage. While I 
did not attempt to miniaturize the 
unit, the few parts can be assembled 
into a very compact amplifier. 

As I have been a direct- coupling 
enthusiast for many years, using tube 
amplifiers, I was determined to try 
my luck with transistors. However, I 
soon discovered that transistors do not 
follow tube techniques, except in a 
general way. 

As the first step in building an ex- 
perimental transistor radio receiver, 
using a direct -coupled amplifier, I re- 
viewed present direct -coupling tech- 
niques and discovered that all existing 
circuits had their own particular short- 
comings. There were multiple battery 
arrangements, use of complementary 
transistors, use of similar transistors 
in low -gain circuits. But, none had the 
simplicity, gain and exact configuration 
I desired and finally developed. My goal 
was a single- battery power supply at a 
low voltage, and two common -emitter 
stages to deliver the greatest voltage 
and power gain. 

Fig. 1 shows the circuit I started 
with. It was attractive because large 
input signals could be handled before 
peak clipping set in and it has a voltage 
gain of 50 with a 1.5 -volt battery. 
Values for Rb and RL are selected to 
suit individual transistors, but in the 
final circuit a single potentiometer 
takes their place. This permits the use 
of any low -power transistor and gives 
the best compromise between voltage 
gain, noise and minimum distortion. 

To my circuit of Fig. 1, I added an- 
other stage, just like the first, which is 
powered by the same battery. The final 
version (see Fig. 2) was the result. 

The two fixed resistors R,. and R,, in 
Fig. 1 are replaced by a 500,000 -ohm 
potentiometer (R, Fig. 2) which in 
effect becomes a split resistor. Approxi- 
mately half of R is used to supply Vl's 
base bias and the other half for VI's 
output load. The variable feature sets 
the values required for the proper 
operating points of the transistor. Po- 
tentiometer R must be large enough so 
the operating position of its arm will 
fall toward a center setting, giving a 
large -enough range to provide adequate 
biasing plus output load resistance. 

The R,, section of R is the output 
load resistance for V1 and the Rb sec- 
tion is the base -biasing portion. For 
V2 the R,, section of V1 acts as the 
base -biasing resistor while the output 
load is a pair of headphones, output 
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OUTPUT 

1.5V + - 
Fig. 1 -This single -stage circuit was the 

starting point. 
VI V2 21( MAGNETIC PHO S 

+I 
5V ó-d5 

Fig. 2- Another stage, V2, has been 
added, and resistors RL and Rb have 

been replaced by potentiometer R. 

transformer or other suitable device. 
Thus the Rr, portion of R is common 
to both transistors and is both the 
output -load resistor of one and at the 
same time the base -biasing resistor of 
the other. This follows vacuum -tube 
procedure as the interstage coupling 
resistor is common to both output and 
input circuits. 

A crystal diode detector, variable 
capacitor, antenna coil and antenna 
were attached to the amplifier's input 

ANT (3FT WIRE) See Parts List 

-a 

IN34 VI", 

L-b 6 

V2 2K MAGNETIC PHONES 

1.5VÓ 
R -pot, 500,000 ohms, linear 
C- variable capacitor, 100 or 140 if 
D -1N34 or equivalent 
L- broadcast coil set, tuned to 190 -550 meters (ICA 

1473 or equivalent) 
S -spst 
VI, 2 -any inexpensive p -n -p audio transistors, CK722, 

2N 107, 2N238 
Headphones 
Battery, 1.5 -volt penlight cell 
Chassis 
Knobs 
Miscellaneous hardware 

Fig. 3 -The detector circuit has been 
added and a simple headphone radio is 

the result. 

as in Fig. 3, to make a simple but usable 
radio receiver. I use a short antenna - 
a longer one will be better in weak - 
signal areas. Of course, the output 
from a phono cartridge, crystal micro- 
phone or other high- impedance high - 
output source can be fed to the ampli- 
fier's input. 

Just one word of caution : 1,000 -ohm 
1/2 -watt resistors should be inserted 
at points X of Figs. 2 and 3 to prevent 
the transistors from being damaged by 
excess current. 

I am pleased with my results and 
the layout of my breadboard setup is 
shown in the photos. I'm sure you'll 
like it too. END 

DECEMBER, 1960 

Lowest Priced Tube Tester 

with theNt 7 
Gm Circuit, 

model 80 

Service Technician's 

Portable Tube Tester, Transistor and Diode Checker 
Built -in roll chart contains test data 
on latest tubes, including NUVISTORS 
Inter - element leakage and shorts read 
directly on the meter 
New filament continuity test speeds 
checking series - string tubes 
Cathode reserve measurement provided 
Only HICKOK offers roll chart subscription service 

See Your Distributor, Ask for a Demonstration! 
$169.50 net 

The Hickok Electrical Instrument Co. 
10531 DUPONT AVENUE CLEVELAND 8, OHIO 

Over 3000 Sold in 3 Months! Not One Returned To Date! 

JUMBO PAKS! 
16 

TONS 
of mfr's 

Over -runs 
pre -packed 
to save 
you money 

RADIO -TV PARTS BY 
THE POUND °°dPc' 

COMPLETE SATISFACTION -MONEY BACK GUARANTEE 

ONE POUND Precision Resistors Worth $100, NOW 

ONE POUND Disc Condensers Worth $50, NOW 

ONE POUND Ceramic Condensers Worth $85, NOW 

ONE POUND Discs & Ceramics Worth $75, NOW 

ONE POUND Discs, Ceramics, Precisions- Worth $70, NOW 

BUY 4 PAKS for $11.00 ° fi 

FREE GIANT 
BARGAIN CATALOG 

WRITE FOR YOURS! 

HOW TO ORDER: Include 
check or M.O. with sufficient 
postage; excess eturned. 
C.O.D. orders, 25 / down: 
rated, net 30 days. INCLUDE 
POSTAL ZONE in address. 

00 
per 
pound 

mail 

LEKTRON 
131 Everett Ave. 

CHELSEA 50, MASS. 
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By BOB ELDRIDGE 

WERE are a few practical questions 
to test your powers of deduction. 

Each of the faults described has oc- 
curred in actual operation, and enough 
information is given to let you make 
an accurate diagnosis. 

Voltage measurements have been 
taken with a vtvm. 

For cases 1 through 4 refer to Fig. 1, 
which shows the sync phase inverter, 
phase detector and horizontal oscillator 
stages of an orthodox TV set. 
Case 1 

There is no raster. Pulling the 6AL5 
causes the raster to appear, but the 
6AL5 checks OK. A scope check at pin 
7 of the 6AL5 shows high amplitude 
spikes at this point instead of the 
normal sawtooth waveform. What is the 
fault? 
Case 2 

There is no raster. If the 6AL5 is 
pulled, there is still no raster. A volt- 
age check on the 6SN7 -GT reveals the 
following: 

Pin Volts 
1-100 
2 -100 
3 - 25 
4 - -4 
5 - 150 
6 - 25 

These voltages are the same whether 
the 6AL5 is in or not. The 6SN7 -GT 
checks normal. What is it? 
Case 3 

There is no raster. If the 6AL5 is 
pulled, there is still no raster. A volt- 
age check on the 6SN7 -GT reveals the 
following: 

Pin Volts 1- 0 
2 -240 
3 - 11 
4 - 150 
5 - 70 
6 - 11 

The voltages are the same whether the 
6AL5 is in or not. The 6SN7 -GT checks 
OK. What is it? 
Case 4 

There is no raster. A measurement 
at the grid of the 6BQ6 -GT shows -25 
volts, but a scope check at the same 
point shows the frequency of oscillation 
to be about 5,000 cycles. The 6AL5 is 
pulled and left out -no change. The 
ringing coil is shorted with a jumper 
wire -no change. The 6SN7 -GT checks 
OK. Voltages at the 6SN7 -GT socket 
are all normal. Capacitors C61 and C64 
are checked and found OK. If R90 
(15,000 ohms) is shorted out, the raster 
appears, with a white overdrive line 
on it. What is it? 

(For the next three cases, refer to 
Fig. 2.) 
Case 5 

There is no raster. High voltage at 
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TV Quiz 

the second -anode cavity of the picture 
tube is normal. The following voltages 
are measured at the picture -tube socket, 
with the picture tube connected. 
Pin Volts 2- 0 
10 - 450 
11 - 100, brightness control at "min" 

90, brightness control at "max" 
The socket is removed from the picture 
tube and each voltage checks the same 
as before. It is noted that the voltage 
on pin 11 varies with movement of the 
contrast control. What is it? 
Case 6 

Agc action is too much delayed. 
Tuner and if strip have zero bias even 
with a medium strong signal. It is 
noticed that, although the alignment 
has been checked and found normal, 
there is poor resolution of fine detail in 
the picture. A check of voltages on the 
6CS6 shows: 
Pin Volts 

1 -110 (normal is 130) 
2/7 -145 (normal) 

6 -300 (normal) 

SYNC 
8. INVERTER 

Resistor R28 (180,000 ohms is checked 
and found OK. What is it? 
Case 7 

There is a dim raster at "max" 
position of brightness control. At all 
other positions the screen is black. High 
voltage at the second -anode cavity of 
the picture tube is normal. The follow- 
ing voltages are measured at the pic- 
ture tube socket connector: 
Pin Volts 2- 0 
10 -450 
11 -130, brightness control at "min" 

40, brightness control at "max" 
The connector socket is removed from 
the picture tube, and the voltage on 
pin 11 is now found to be: 

Pin 11 -130 volts at "min" of bright- 
ness control 

0 volts at "max" of bright- 
ness control 

The picture tube is checked and found 
to be normal. What is it? END 
(Answers are on the opposite page. 
The honor system applies!) 
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Fig. 1 -This partial 
circuit, showing a TV 
receiver's sync phase 
inverter, phase detec- 
tor and horizontal os- 
cillator stages is used 
for cases 1, 2, 3 and 4. 

Fig. 2 -For cases 5, 6 
and 7, use this dia- 
gram of the agc, video 
output and C -R tube 
circuits. 
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OXFORD 
the Leader 

OXFORD SPEAKERS 
... Preferred for 

Original Equipment 
... Proven for 

Replacement 

GET IN THE MAJOR LEAGUES! 

Oxford is the major supplier of speakers to original 
equipment manufacturers throughout the world. Our rap ace - 

t ment speakers, too, meet the most exacting design 
requirements. We have a complete line for any applica-iei 

from 21/2" to 15 ". Order Oxford ... you'll be glad you Cidl 

Our catalog is available upon bequest. 

OXFORD Components, 
A Division of Dxford Electric Corp. 

556 West Monice St., Chicago 6, Illinois 

Oxford Spezters are available from 
recognized e.e-Fanic parts distributors. 

LOOK 
no further . if you're 
searching for hi -fi sav- 
ings. Write us your re- 
quirements now. 

Key Electronics Company 
120 -A Liherty St., N.Y. 6, N.Y. 

Cloverdale 8 -4288 

i 
CATALOG OF 
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yo4.44 doer t cce 44ái cq 

a ire 
ELECTRONICS MFG. CORP. 

1Te 365 BABYLON TARE. - ROOSEVELT, N. Y. 

ELECTRONICS 

U.S. Air Force Photo 

Engineering -Technicians 

Missile headed for outer 
space. Cour- 
tesy of Space 
Technology 
Laboratories, 
Inc. 

HEALD'S 
ENGINEERING COLLEGE 

Established 1863 

Van Ness at Post, RE 

San Francisco, Calif. 

Bachelor of Science Degree, 30 Months 
Save Toro Years' Time 

p Radio- Television Plus Color Technician (12 Months) 
Electronics Technician (17 Months) 
Industrial Electronics Technician (12 Months) 
Electronics Engineering (BS. Degree) 
Electrical Engineering (8.S Degree) 
Mechanical Engineering B.S. ( Degree) 
Civill Engineering (B.S. Degree) 
Architecture (B.S. Degree) 

Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved far Veterans 
DAY AND EVENING CLASSES 

Write for Catalog aid Registration Application. 
New Term Starting Soon. 

Your Name __.___...._- ._....- .- _...._...._ _ 
Address 

City 

State 
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METER 
V 

(.'APACITY 
METE 

Front view of meter. Plugs and clips connect component to be measured 

This one -tube unit measures capacitance, 
resistance and inductance 

By J. H. SUTTON 

THIS capacitance meter covers the 
unusually wide range of 1 µµf to 
500 µf. Accuracy for nonelectro- 
lytics is as good as that obtained 

on a high -grade impedance bridge (elec- 
trolytics may be measured approxi- 
mately). Hand -capacitance does not 
affect readings, and there is no shock 
hazard (the maximum test voltage is 
only 6.3 ac). Warmup time is rapid, 
less than a minute. 

The basic circuit is very simple (Fig. 
1 -a). But to measure the voltage across 
the capacitor accurately, the voltmeter 
must have practically infinite imped- 
ance. Hence we add an ordinary 
cathode -follower stage (Fig. 1 -b) whose 
input impedance is almost open- circuit. 

In this circuit, the voltmeter could 
be a good ac vtvm. A voltmeter with a 
lower input impedance will distort the 
cathode follower output. But good ac 
vtvms are scarce. Most show large 
errors on low ac ranges. Because of 
this, we replace the voltmeter in Fig. 
1 -b with a good linear amplifier and 
then read this amplified output on a 
vtvm, vom or, as in my pictured instru- 
ment, on a 1 -ma meter. The complete 
schematic is shown in Fig. 2. 

Construction 
Construction layout is noncritical, ex- 

to meter. 

The instrument measures capac- 

itance from 1 uµf to 50 i f. Can 

operate with a low- priced 1 -ma 

meter. 

R, STANDARD 
RESISTANCE 

c. .1. UNKNOWN 
? CAPACITANCE 

AC 

II 
6.3VE 

a 

METER 
READS 
Ec 

b 

Fig. 1 -a -Basic measuring circuit; b- 
with vacuum -tube amplifier added to re- 
duce loading. 
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r- RI 
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( R2 2 i o-MAr-0 

IOMEG 
R3 3i 

IMEG 
R4 4 

lo--- 1r---0 

R5 5 
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19V 

JI 
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300V 

3 CI 

VI-b 
6 

.01 RIO 
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8 

150V 

5V 

811 + 
68011 
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500µf 

6V 

R9 
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25VAC 

_C3 
250 V/ 25 MA 

REGT I -4 816 
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130V /25MA 2211 1 T 

R15 

R12 1.2K N34 -A 
GAIN OR 

FULL SCALE 813 
ADJ IK 

R14 120K 
IW + 

2K/5%.+ 
C5a8b 

D2 30 
450V 

+ 

6.3V 
A 

HTR 

5 

R17 

IMA 

+ 

SET METER TO FULL SCALE ONLY ON RANGES 3 T07 SEE PARTS LIST 

Fig. 2- Schematic of meter. 

RI -100 megohms, 1%, see text 
R2 -10 megohms, 1 %, see text 
R3 -I megohm, 1% 
R4-100,000 ohms, I% 
R5- 10.000 ohms, 1% 
R6 -I,000 ohms, 1% 
R7 -100 ohms, I watt, 1% 
R8- 27.000 ohms 
R9- 22.000 ohms, I watt 
RIO -2.2 megohms 
R11 -680 ohms 
R12 -1,200 ohms 
R13 -pot, 1,000 ohms, linear taper 
R14- 120.000 ohms, I watt 
RI5 -2,000 ohms, 5% 
R16-22 ohms 
R17- adjust for 6.3 volts across 12AU7 
all resistors 1/2 watt, 10% unless noted 
CI -0.01 µf, 600 volts, disc ceramic. 
C2 -500 µf, 6 volts, electrolytic 
C3 -0.25 µf, 400 volts 
C4 -50 µf, 50 volts, electrolytic 
C5-30, 30 µf, 450 volts, electrolytic 
JI, 2- sockets for I/8 -inch plug, I red, I black, 

(Amphenol 78 -IM or equivalent) 
VI -12AÚ7 
RECT I, 2, 3, 4- selenium rectifiers, 130 volts, 25 ma 

or higher 
D1, 2 -IN34 
SI -2 -pole, 7 position rotary, Steatite insulation 

(Centralab PA 2004 or equivalent) 
S2 -spst toggle 
M -1 -ma meter, see text for scale 
T -power transformer, 250 volts, 25 ma, (ct not 

used); 6.3 volts, I ampere (Stancor P58416 or 
equivalent) 

F-I- ampere fuse and holder 
Pilot lamp, No. 47 and socket 
Cabinet, 9 e 6 x 5 inches, aluminum 
Chassis, aluminum 
Miscellaneous hardware: knobs, tube socket, line 

cord, rubber feet, terminal strips, etc. 

cept that input grid leads should be 
short to obtain low distributed capaci- 
tance. The switch should be steatite, 
double -deck for ease of resistor mount- 
ing. The test jacks are high -dielectric 
Amphenol sockets '78-1M. Residual 
capacitance of the instrument is only 
15 µµf, about half that normal to a 
commercial product. 

Your vtvm or vom, provided it has 
nearly linear response, will make a 
quite satisfactory indicating meter for 
this device. Using the scale in Fig. 3, 
voltage readings can be quickly trans- 
lated into capacitance. Also, ac resist- 
ance can be similarly translated. Or, if 
your ohms scale mid -point is 10, ac 
resistance can be read directly. 

The meter scale of my instrument is 
home -made and hand -drawn. But this 
requires some experience plus either a 
linear calibrating meter or a precision 
potentiometer. A similar dial can be 
purchased through your dealer from 
the Triplett Electrical Instrument Co. 
(Bluffton, Ohio) for a very few dollars 
plus cost of the meter. Supply Table I 
data to them interpreted in ma. 
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SI MULTIPLIER 
RANGE CAPACITANCE RESISTANCE 

I XlOpµf XIOMEG 
2 XI00µµf XIMEG 
3 X.001µf X 100 
4 X.Olµf X10K 
5 X.lµf XIK 
6 Xlµf X10011 
7 XlOµf X1011 
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A 1 -ma meter is used for two reasons. 
First, the accuracy of meter readings 
tends to increase as the meter current 
increases (i.e. as the sensitivity de- 
creases). Second, a current as heavy as 
possible through the rectifiers improves 
their response linearity. My meter ac- 
tually has a 40 -pa movement with sen- 
sitivity reduced to 400 ga by heavy 
springs. It is then shunted with a 10% 
carbon resistor so that full -scale deflec- 
tion requires about 1 ma. If a vtvm or 
vom is used as the indicating meter, 
shunt the terminals and possibly in- 
crease series capacitance (C3) until 
roughly 1 ma is required for full -scale 
deflection. 

Capacitance ranges 

The ranges of the instrument are: 

Scale Measures Scale Measures 

Range Multiplier Capacitance Multiplier Resistance 

I X10 µµf 0 -500 µµf X10 megohms see text 
2 X100 55f 0 -5,000 µµf X I megohm 0 -200 megohms 
3 X.001 µf 0-0.05 µf X100,000 ohms 0-20 megohms 
4 X.01 µf 0-05 µf X10,000 ohms 0-2 megohms 
5 X.I µf 0-5 µf X1,000 ohms 0- 200.000 ohms 
6 X I µf 0-00 µf X100 ohms 0- 20.000 ohms 
7 X10 µf 0 -500 µf X10 ohms 0 -2,000 ohms 

TABLE I 

Calibration Points 
R, = 1,000 ohms R, = IO ohms, 

Meter !Capacitance Meter Resistance 
reading in µf reading in ohms 
1.000 
0.998 
0.989 
0.975 
0.958 

0.936 
0.911 
0.884 
0.856 
0.828 

0.799 
0.770 
0.742 
0.714 
0.688 

0.662 
0.638 
0.615 
0.593 
0.572 

0.553 
0.534 
0.516 
0.5 CO 

0.484 

0.469 
0.454 
0.441 
0.428 
0.416 

0.404 
0.378 
0.354 
0.333 
0.315 
0.298 
0.283 
0.269 

0.256 
0.216 
0.186 
0.164 
0.146 

0.0 
0.2 
0.4 
0.6 
0.8 

1.0 
1.2 
1.4 
1.6 
1.8 

2.0 
2.2 
2.4 
2.6 
2.8 

3.0 
3.2 
34 
3.6 
3.8 

4.0 
4.2 
4.4 
4.6 
4.8 

5.0 
5.2 
5.4 
5.6 
5.8 

6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 

10 

12 

14 
16 

18 

0.132 20 
0.088 30 
0.066 40 
0.053 50 
0.027 100 
0.000 infinite 

1.000 
0.952 
0.938 
0.909 
0.900 
0.889 
0.875 
0.857 
0.833 
0.818 

0.800 
0.778 
0.750 
0.737 
0.722 
0.706 
0.688 
0.667 

0.655 
0.643 
0.630 
0.615 
0.100 
0.593 
0 555 
0.545 
0.524 
0.500 

0.487 
0.474 
0.455 
0.446* 
0.412 
0.375 
0.333 
0.286 
0.231 
0.167 
0.091 
0.000 

infinite 
200 
150 
100 
90 
80 
70 
60 
50 
45 

40 
35 
30 
28 
26 
24 
22 
20 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

9.5 
9.0 
8.5 
8.0* 
7.0 
6.0 
5.0 
4.0 
3.0 
2.0 
1.0 
0.0 

from here down, 
divisions between 
points are practi- 
cally linear. 

Fig. 3 -a- Meter- current and capacitance 
scales (Rs = 1,000 ohms) ; b- meter- 
current and resistance scales (R, = 10 
ohms). 

By assigning range 1 to the extreme 
counterclockwise switch position, the 
range knob and the meter needle will 
move in the same direction. Precision 
resistors were purchased for R3 to R7. 
Rl and R2, were built up from 10% 
carbons using the instrument itself. 

Inherent capacitance will be regis- 
tered on ranges 1 and 2 and must be 
subtracted from readings on these 
ranges. Due to this residual capaci- 
tance, resistance readings on range 1 

(and 2) do not appear accurate above 
mid -scale (or about 100 megohms). 
Moreover, since the input grid is con- 
siderably above ground on ranges 1 and 
2, one hand must be touching the 
ground terminal whenever the other 

(Continued on page 96) 
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For the Man Who wants an >advarccd Home-Study Program i Elec- 

tronic Engineering Technology or Vuclear Engineering Technology... 

CREI opens the door to 

HIGHER STATUS, 

BETTER INCOME, 

and a SECURE 

FUTURE in the 

forefront of 

TECHNOLOGICAL 

ADVANCEMENT 

The world of science is the world of the future. 
There is no career more stimulating, challenging, or 
rewarding than that of working with topflight 
scientists and engineers to develop deep space probes 
and orbital satellite systems ... package nuclear 
power reactors to provide economical, long -lasting 
power anywhere in the world ... electronics and 
radioisotopes for use in medicine, agriculture and 
industry ... missile systems for the Armed Forces 
... computers and data processing systems which 

92 

will become accepted necessities by finance, industry 
and government ... to develop a thousand and one 
concepts that will make our world a better and safer 
place for all. You can have a career -or speed up 
your present career -in one or more of these areas 
if you are eligible to enroll in a CREI home -study 
program ... a program recognized everywhere as 
excellent insurance for a secure future, high profes- 
sional stature, and better income. 
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CREI's Extension Division now offers you college -level programs combining the 
technological content of advanced residence courses with convenience and 
economy of home study. 

The quality of a CREI education may be gauged by 
the fact that the demand for CREI graduates and stu- 
dents at the CREI Placement Bureau has far exceeded 
the supply for several years. Many leading companies 
and Government agencies send representatives to CREI 
every year to hire graduates and students for their 
technical staff. The CREI educational programs were 
developed in conjunction with leading industrial concerns 
and government agencies directly interested in the nation's 
scientific and technological future. 

There are now more than 20,000 CREI students in all 
the 50 states and most countries of the free world. You, 
too, can follow your CREI program while you remain in 
your present job. You study at home, when and as you 
you choose ... and you avoid the time and expense of 
commuting to a residence school. Within two to four 
years, depending upon the courses you select and the 
time you have to apply, you can complete a CREI pro- 
gram in engineering technology. The courses are written 
in easy -to- understand format, and your personal progress 
is carefully guided by CREI's competent faculty. 

CREI programs bring you the latest tech- 
nical advances and breakthroughs. 

Recent advances and new techniques have placed 
great importance on how modern and up -to -date the 
individual's education is. Recognizing this, CREI main- 
tains a large staff of engineers, educators and scientists 
who occupy prominent positions in government. and 
industry. These men continuously revise the CREI 
courses and incorporate all new technical information. 
CREI courses are the most modern you will find .. 
anywhere. 

The CREI program is designed to meet your 
present and future employment needs and 
to increase your professional status and 
earning power. 

CREI students frequently gain promotions and in- 
creases in pay long before they complete the program. As 
a graduate you will find that you gain stature and respect 
among your professional colleagues and supervisors, and 

that you enjoy a personal satisfaction that comes from 
working and communicating intelligently with your 
associates. CREI graduates are important members of 
the engineering team. Your employer will recognize the 
assets of your up -to -date education ... to your personal 
advantage. 

Officials of private industry and govern- 
ment approve CREI for their own personnel. 

The National Broadcasting Company ... Radio Cor- 
poration of America ... Pan American Airways . . . 

The Martin Company ... Canadair Limited ... Can- 
adian Marconi ... the Voice of America ... the British 
Air Force, Navy and Army ... and some 50 other elec- 
tronic and nuclear organizations actually pay all or a 
substantial part of the tuition for employees taking a 
CREI home -study program. Right now, there are 5;240 
U. S. Navy personnel enrolled in the CREI extension 
program. 

Official accreditation and recognition. 
Founded in 1927, CREI is one of the oldest technical 

institutes in America. CREI co- founded the National 
Council of Technical Schools, and was one of the first 
three institutes whose curricula was accredited by the 
Engineer's Council for Professional Development. The 
U. S. Office of Education lists CREI as an "institution 
of higher learning." 

CREI conducts a residence school 
in Washington, D. C., for those who wish to attend 

classes. The regular program of 27 months leads to an 
AAS degree. No previous technical experience or training 
is necessary for the residence school. 

Qualifications for enrollment. 
You qualify for CREI enrollment if you have a high 

school diploma or equivalent, and if you have had basic 
technical training or practical experience. Send for free 
catalogue for details. Tuition is reasonable, and veterans 
can take advantage of the G.I. Bill. 

NEW 56 -Page Catalog Gives Important Facts About Electronics, Nucleonics ... and CREI. 
Send Post -Paid Card Attached For Your Free Copy. 

Just published to include new courses being offered by 
CREI, this informative catalogue discusses the electronic 
and nuclear industries and answers searching questions 
about future manpower requirements and career oppor- 
tunities. The catalogue describes all the courses, the 
alternative programs ... it introduces the faculty who 
will be carefully guiding your progress ... and it points 

out how the courses are especially laid out for home 
study. The catalogue is yours without cost or obligation, 
and it is of vital importance to every man desiring to further 
himself in the expanding world of science and technology. 
Mail this card today for your copy of "Your future in 
Electronics and Nuclear Engineering Technology." 

ECPD ACCREDITED TECHNICAL INSTITUTE CURRICULA FOUNDED 1927 

The Capitol Radio 
Engineering Institute 

DECEMBER, 1960 

Home Office: 
3224 16TH STREET, N.W., 
WASHINGTON 10, D.C., U.S.A., 
Dept. 1412G 

England: 
CREI LONDON, GRANVILLE HOUSE, 
132 -135 SLOANE STREET, LONDON, 
S.W. 1, ENGLAND 
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R13 C2 S2 

C5 R15 RI4 R16 

llnderchassis view. Terminal strips allow neater, easier airing. 

Top view of chassis. Rectifiers are mounted in a stack. 

terminal is touched, to prevent needle 
slamming (from stray ac input). Since 
inherent capacitance is noted on only 
the first two ranges, the full -scale ad- 
justment (by R13) should be made on 
any of the other ranges. This adjust- 
ment will hold for all ranges. Normal 
line -voltage variations affect this set- 
ting to only a minor extent. 

Electrolytics 
Ranges 5 to 7 can be used to meas- 

ure electrolytic capacitance, provided 
the effect of power factor is noted. The 
master will see the power -factor resist- 
ance (say Re) simply as a decrease of 
capacitive reactance, so that the indi- 
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cated electrolytic capacitance will be 
greater than the true capacitance (X0). 
However, this discrepancy diminishes 
progressively to the left of mid -scale. 
For example, a 17 -4 electrolytic with 
40% power factor is indicated 17 µf on 
the x 1 pf range, and 24 µf on the x 10 
µf range. Again, an 8 -µf capacitor with 
a 5% power factor measures 8 µf on 
the x 1µf range, and 10 µf on the x 10 
µf range. 

The power factor of nonelectrolytics 
is normally neglected but would be sim- 
ilarly indicated. For example, to an 
.012 -µf mica, power factors of 5 %, 10% 
and 15% were added successively. 
These additions went unnoticed on the 

x .001 if range; but on the x .01 µf 
range, the readings became .013, .014, 
and .015. 

The formula giving capacitance in 
terms of relative voltage is presented 
in an appendix. The calculation result 
is shown in Table I and Fig. 3. The 
table of resistance value (also in terms 
of relative voltage) is suitable for cal- 
ibrating the meter scale. 

Inductance 
The dial of my meter shows an in- 

ductance scale. The inductance -scale 
multiplier is not engraved on the range 
selector because I am uncertain of its 
accuracy. Inductance is related to ca- 
pacitance, on the meter scale, by an 
extremely simple formula: 
Inductance 7 
(in henries) capacitance reading 

(in µf) 
The 7 is an approximation, the full 

value being 7.036, derived as follows: 
The relative voltage across a pure in- 
ductive reactance X. will be the same as 
across a pure capacitive reactance. 
Hence on the meter XL = Xc. Then by 
substitution : 

2r 1 (henries) - 27fC (farads) 
which simplifies to the above formula 
when f = 60 cycles. Thus, inductance 
to 1 henry would be measured on range 
7 and up to 1,000 henries on range 4. 
This would limit measurements to large 
iron -cored inductors, such as audio and 
power supply chokes. 

Concerning choke ratings, the Stan - 
cor (Chicago Standard Transformer 
Corp.) catalog states the following: 
"Inductance varies with the amount of dc flowing 
thru the coil.... Filter chokes are rated at 10 

volts, 60 cycles, with maximum dc in winding. . . 

Audio chokes are rated at 2 volts, 200 cycles, with 
maximum dc in winding. Tolerance of minus 15% to 
plus 50% is maintained on all ratings." 
In view of this wide rating tolerance, 
perhaps the following capacitance meter 
measurements, on four chokes I have, 
are not too bad: 

Range Range Range 
Type and rating 4 5 6 

power, 10 h, 300 ohms - 7.5 h 5.9 h 

power, 10 h, 300 ohms - 16 h 9 h 

power, 2 h, 150 ohms - 2.35 h 2.25 h 

audio, 25 h, 660 ohms 24 h 35 h - 
One might assume, as for electrolytics, 
that the lowest -range reading is to be 
accepted; but here the second choke is 
a notable exception, unless its rating 
is in error. Measuring this choke's value 
by the voltmeter- ammeter method, with 
10 volts ac but no do in the winding, 
indicated that the rating might indeed 
be in error (measured 22 h, "high" 
readings being the rule by this method). 

Available literature does not detail 
manufacturers' methods of rating 
chokes. The resonance method often 
cited in the literature (RADIO -ELEC- 
TRONICS, June, 1956, page 112) is more 
than likely incorrect. 

Other measurement methods 
As far as I have read (see bibliog- 

raphy), the various types of capacit- 
ance- measuring devices are never com- 
pared in the literature. In fact, most 
texts are blissfully unaware of accu- 
rate methods other than by bridge. 
Yet this comparative information is 
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a 

C 

Fig. 4 -Basic measuring circuits using: a- detector in series; b- detector in 
parallel, and c- bridge. 

Fig. 5- Special bridge circuit using a 
spdt switch. 

helpful to the technician, so that he 
may select the method best suited to 
his use. 

Only three capacitance- measurement 
methods appear possible, depending on 
the position of the detector (meter, 
electron -ray tube, etc.) in the circuit 
(Fig. 4). They are: series detection, 
parallel detection and bridge detection. 
Additional configurations do not appear 
possible, except for interchange or 
elaboration of the elements. 

In a special case of the bridge (Fig. 
5) Z, becomes an infinite -impedance (an 
open switch) and D, instead of being a 
null detector, is a meter to equalize the 
voltages across Z2, X,. If D is a neg- 
ligible load, we can say that Z2 (usually 
a variable resistor) equals Xc. 

All three are represented in con- 
struction articles published by RADIO - 
ELECTRONICS since January, 1955 (as 
far back as my files go). Table II lists 
pertinent data on these and on the 
Heathkit CM -1 (series detector) and the 
Knight -kit capacitor checker (bridge). 

In the series- detector design, the 
oscillator voltage must be high if the 
frequency is low (if the voltage is not 
high, the range is limited). Calibration 
procedure is always empirical because 
the detector impedance is effectively a 
part of Z. By "empirical" I mean, to 
quote construction articles, "pick up a 
couple of dozen good fixed capacitors" 
and "mark the meter reading with the 
capacitor's value." The Heathkit CM -1 
is supplied with four precision capac- 
itors and, because circuit response is 
linear, readings should be accurate. 

In the parallel- detection system, the 
oscillator voltage can be low without 
sacrificing measurement range. The 
oscillator and detector impedance must 
be included in Z. 

The null- detection bridge can be made 
the most accurate of all measurement 
methods. Moreover, only this type can 
measure the power factor apart from 
the capacitance. There are, however, 
disadvantages. At mid- to high -range 
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SMALLER THAN A 

PORTABLE TYPEWRITER YET 

OUTPERFORMS TESTERS 

COSTING HUNDREDS 

OF DOLLARS! 

Fast, 

accurate, 
... rever 
let you 

down 

5950 
Dritt' 

The MiG Y MITE by SENCORE 
The TC109 Tube Checker is a real money maker for the serviceman 
and a trusty companion for engineers, maintenance men and experi- 
menters. Even students and hobbyists can afford the Mighty Mite for 
their own use or to service an occasional Radio or TV set. This small 
complete tester is a tremendous performer that spots bad tubes missed 
by costly mutual conductance testers. 
New unique "stethoscope" approach tests for grid emission and 
leakage as high as 100 megohms, yet checks cathode current at opera- 
ting levels. Special short test checks for shorts between all elements. 
The MIGHTY MITE will test every radio and TV tube that you en- 
counter (over 1300!) plus picture tubes, foreign, five star and auto radio 
tubes (without damage). As easy to set up as a "speedy tester" from 
easy to follow tube booklet. New tube charts free of charge. Simple 
operating instructions are screened on the front panel. 
Check these plus Sencore features Meter glows in dark for 
easy reading behind TV set Stainless steel mirror in cover for TV 
adjustment Rugged, all steel carrying case and easy grip handle 
Smallest complete tester' made Inner chassis can be easily trans- 
ferred to tube caddy, bench or counter. Only 9° x 8 x 2% °. Wt. 8 lbs. 

See your 

Distributor .. . 

if be moot help 

you, Pat will 

ee. 

\p 
PAT RUDE, 

Customer Service 

SENCORE, ADDISON 3, ILLINO S 

Dear Pat: Will you please ... 
Send me Mighty Mite 

Check or M.O. enclosed (PP Prepaid.) 

Distributor's Name (if any) 

Your Name 

Street 

Send C O.D. 

City Zone State 
ALL UNITS FULEY GUARANTEED OR MONEY BACK WITHIN 10 DAYS 
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RECORDS SOUND BEST 
with 

D Bó 

STEREODYNES 
Choose either the Stereodyne II 

(mounts in all standard arms) or 
the slim, trim TA -12 arm -cartridge 
combination for the most natural 
sound from both stereo and mono 
recordings. 

TA- 12 

$49.95 net 

$29.95 net 

DESIGNED TO THE HIGHEST 
DYNACO STANDARDS 

* unequalled performance 
* outstanding engineering 
* unsurpassed value 

Rigorous laboratory testing of 
every unit assures that your 
cartridge will exceed every 
specification. 

Smoothest response: ±2 db from 30 cps 
to 15 KC. With standard Westrex lA 
test disc. 

True stereo: More than 22 db channel 
separation effectively maintained through- 
out the audio spectrum, with accurate 
balance and proper phase relationship. 

Superior tracking: highest compliance. 
low mass, plus exclusive symmetrical 
push -pull design for minimum record wear 
and lowest distortion. 

Complete freedom from hum. 

Hear and compare it at your 
favorite dealer's showroom. 

Write for complete specifications 

DYNACO, INC. 
3912 Powelton Ave. Phila. 4, Pa. 

CABLE ADDRESS: DYNACO, PHILA. 
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TABLE Il- Previously Published Data on Capacitance Meters 

Oscillator 
Reference Frequency Volts 

Series detection 
Sept. '58, p. 109 
Apr. '59, p. 39 
Aug. '59, p. 88 
Heath CM -I 

Measurement 
range 

Calibration 
Detector Procedure 

60 125 1,000 µµf to 10 µf 
60 270 max. 250 µµf to 10 µf 
60 6.3 250 µµf to 0.5 Mf 

low I µµf to 0.10 

I -ma meter 
ac vom 
dc vtvm 
50 -Ma meter 

empirical 

Parallel detection 
March '57, p. 95 
the present article 

I mc 
60 

Bridge detection 
March '55, p. 106 
July '55, p. 40 
Feb. '57, p. 60 
Aug. '58 p. 80 
Knight -checker 

0.13 12 µµf to 300 µµf 50-µa meter component 
6.3 1 µµf to 500 Mf I -ma meter 

audio low not stated 
,000 - not stated 

audio low IO µµf to Iµf 
60 200 10 µµf to I µf 
60 60 10 µµf to 1,000 at 

headphones 

vtvm 
electron -ray tube 

component 

al 

audio frequencies, measuring compo- 
nents must be shielded or accuracy 
will suffer. Also, the detector is prac- 
tically limited to headphones, a dis- 
advantage in noisy surroundings. At 
60 cycles, components can be un- 
shielded. A visual detector is prac- 
tically universal, although there are 
complaints that the electron -ray tube 
is not completely satisfactory (RADIO - 
ELECTRONICS, January, 1956, page 180). 
To cover a wide measurement range, 
the oscillator voltage must be relatively 
high. Sometimes this voltage is higher 
than should be impressed on low- voltage 
law-capacitance electrolytics. For exam- 
ple, if the oscillator voltage is 60 in 
series with the usual 2 -µf standard, 
then 10 volts of raw ac will be im- 
pressed on a 10 -µf electrolytic. This 
may damage a 25- or 50 -volt bypass 
capacitor, and almost certainly will 
damage 6- to 15 -volt transistor types. 

Because of the above, I decided to 
construct a parallel- detection instru- 
ment. For speed of measurement, a 
definite meter reading is preferred to 
hunting for a null indication. END 
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Appendix: Capacitance Calculation 
Input current (I) flows through the standard 

resistance (R.) and through the unknown capac- 
itive reactance (X..) in series, so: 

(R.2 + X,.2)''2 I = E (input voltage) 
In R. we include the ac resistance of the input 
transformer which, in practice, is negligible 
compared to the minimum measuring resistance 
used, 100 ohms. The detector measures the voltage 
E, across X,, so the relation of Ee to E is: 

XeI Ee 
(R.2 + X,2)' 2 I 

Solving for Ee and converting Xe to Cx: 
E E - Ee 

r R.2 3/2 (4n2 f2 Rs2 Cx2 + I )1/2 

\ X,2 +1/ 
From this we calculate Ee by assigning scale 
values to Cx : power of 10 values to R. and to 
E, a nominal full -scale meter value, say 1. E, 
will then be given in terms of a 0 -to -1 meter 
scale. So if a 0 -to -10 scale is used, multiply the 
tabular values by 10. For a 0 -to -12 scale, multiply 
the values by 12, etc. Table I was calculated 
using a five -place logarithm table. The resistance 
formula and data are derived in a similar 
fashion. 

"Of course, techni- 
cally, I'll have to 
charge you for a 
house call." 
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WATCH THAT 
FUSE -et 7. 
REPLACEMENT 
The fuse that fits isn't always the right one! 

By JAMES W. ESSEX 

THE 
mushrooming growth of electrical 

apparatus has helped the lowly fuse 
rival the vacuum tube in dbundance 
and variety. There are sizes and shapes 
to fit any application -from circuits 
requiring slow -blow types for electric 
motors to vibrationproof fuses (see 
diagram) for aircraft and mobile equip- 
ment. All come in a wide variety of 
amperage ratings from the 1 /500 -amp 
8AG fuse designed to protect sensitive 
instruments to the 9AG with its 50 -amp 
rating for Diesel trucks. All serve the 
needs of industry (and the home). 
What would our costly circuits be worth 
(even home TV's) if a malfunction of 
one part could destroy many others? 
Fortunately, with the aid of the fuse, 
we can buy protection for a few pennies. 

Tl 

b 
An anti- vibration fuse (a) and a stand- 
ard type (b). 

But there are limitations. Failing to 
note a few important facts about fuses 
can negate their usefulness and prac- 
tically eliminate their money- saving 
potential. The electric windshield wipers 
on a friend's car failed one winter day. 
He tried to get things going again by 
inserting another fuse. He didn't bother 
to observe the markings on the one he 
took out. The one he put in was chosen 
merely because "it fitted." It blew. An- 
gry, he wrapped cigarette foil around it 
and tried again. That fixed it. Every- 
thing was fine until a severe snowstorm 
caused the wipers to bind momentarily. 
He had no protection. The electric motor 
burned out. Cost -$4.75 plus labor. 
Choosing the correct fuse in the first 
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place would have been less costly. 
Moral: do not chose a fuse replacement 
by size alone. 

In our plant, we make fire engines, 
and fuses play an important part in 
the intricate lighting network of a 
truck. Where time is sometimes short, 
choosing the wrong fuse can be a seri- 
ous mistake. Our wiring networks feed 
flashing lights, signal warning lights, 
compartment lights for night operation, 
and panel lights. 

Three of the fuses (to give only one 
example) are the same physical size 
but have amperage ratings of 5, 20 
and 30. Think what could happen if a 
5 -amp fuse were inserted in a 30 -amp 
circuit or vice versa because someone 
chose a fuse by size alone. In one case, 
the circuit would not stand up. In the 
other, there would be no protection. 

Auto manufacturers have made every 
effort to guard against over- or under - 
fusing by adopting a system in which 
fuse lengths correspond to amperage 
ratings. The shorter the fuse, the lower 
the amperage- carrying capacity. The 
longer the fuse, the greater the current 
capacity. But they have been victims 
of progress, just as the changing de- 
signs in automobiles keep new cars old. 
According to Mr. A. M. Kalata of 
Littelfuse Inc. of Des Plaines, Ill., it 
is an inheritance of the past which 
progress has outdated. He says, "When 
the fuse industry first went into the 
manufacturing of fuses, they were 
primarily for the automotive trade. 
The Society of Automotive Engineers 
started a particular new line with the 
thought in mind that each amperage 
would have a different physical length. 
But the line got too big. Consequently, 
they reverted to the commercial stand- 
ard field or nomenclature, as we know 
it." To name a few, there are 1AG, 
3AG, 4AG, etc. The old SFE line (which 
is still the prefix for the automotive 
fuses) is still with us. For example, 
you'll still find SFE 20 and SFE 14 
fuses widely used in autos to protect 
car radios. Others, like the SFE 6 and 
SFE 9, are used for headlight circuits. 

How do the newer fuses -1AG, 3AG, 
etc. -differ from the old? First, the 
SFE line maintains the standard that 
fuse length corresponds to amperage. 
The new fuses, like the lAG and 3AG, 
have a standard length for each type 
regardless of amperage. Thus, you can 
get a 3AG fuse which is 1% inches 
long in any amperage from 5 to 30, 
while only the 20 -amp SFE has the 
same length. If you want a 30 -amp fuse 
in the SFE series, length would jump 
to 1 7/16 inches. 

The variety of fuses in the one - 
length type continue on into the 4AG, 
5AG and on through 9AG types. Each 
group has its own particular use. Each 
group has a particular length. 

When replacing a fuse, note the 
nomenclature stamped on the barrel 
and put in a similar one. Don't use a 
fuse just because it fits. For a rough 
guide in choosing fuses for original 
equipment follow these steps: 

Determine the physical dimensions 
of the fuse to be used. Then choose a 
fuse that has the current -carrying 
capacity the circuit calls for. If you 
are working with a circuit in which 
momentary surges occur but you don't 
want to sacrifice protection by going 
higher in fusing, choose a slow -blow 
fuse, which has a high time lag. It can 
withstand heavy surges yet blow quickly 
on shorts. 

I've often seen technicians confused 
by the voltage ratings marked on some 
fuses -32 volts or 250 volts, for exam- 
ple. This simply means that the 32 -volt 
fuse can be used in any circuit up to 
32 volts. Or a 250 -volt fuse can be used 
in any circuit up to 250 volts. If your 
application calls for 32 volts and the 
fuse you get is marked with the proper 
amperage, but 250 volts, it will work 
satisfactorily, but it may cost a little 
more. END 

COMPARISON OF FUSES 

Current Rating 
(amperes) 

3AG SFE 

7% 

4 

6 

9 

ID - 
14 

S 

20 20 

25 

30 30 

Length 
(inches) 

SFE* 

Cin 

*All 3AG fuses are 14 inch in diameter 
and 1 1::k inches long 

A listing of two series of 32 -volt fuses. 
Note that the 3AG types are all t/ inch 
in diameter and 11/4 inches long. The 
length of SFE automotive fuses changes 
in relation to current rating, making it 
impossible to put too large a fuse in a 
circuit. 
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"PIGGY- BACK" SCREW DRIVER OFFER 

Midget 
Driver 

Look What You Get! 

Reversible Blade with 
Handle with 3/16" Regular and 

1/4" Hex Socket No. 1 Phillips Bits 

Only $1.28 complete (Dealer Net) 

A regular Vaco instrument -type screw 
driver is included FREE in this deal with 
the purchase of a quality VACO DU -11 

Reversible with dual purpose regular 
and Phillips bits and 1/4" hex socket on 
dome of handle. 

Midget Driver FREE! 

The midget driver handle, as illustrated, fits 
"piggy- back" into the hex socket of the DU -11 
handle dome. This gives extra length and pre- 
cision control when working in hard -to- get -at 
places. 

Look for this display or ask your Parts Distributor 
for the VACO DU -11 "Piggy- Back" offer. 

VACO PRODUCTS COMPANY 
317 East Ontario Street, Chicago 11, Illinois 

offers you MORE TUBE TESTER for your money! 

CHECKS ALL RADIO 

AND TV TUBES FOR: 

li Cathode emission 

Shorts and 

leakage 

1/ Grid leakage 

Gas content 

Housed in sturdy gray - 
hammertone steel case 
with retractable handle 

Model 103 
TUBE TESTER 

pEY mirror ,n 

,°,piments 

Here's how easy it is to test all tubes com- 

pletely, accurately - IN JUST SECONDS! 

o SET 3 CONTROLS © INSERT TUBE 

o PRESS QUALITY BUTTON 

Tests picture tubes with a specially de- 
signed built -in CRT socket 
Positively cannot become obsolete ... 
circuitry is engineered to accommo- 
date all new tube types 
New tube charts furnished periodic. 
ally to registered owners 

Although low in price the Model 103 has 
a range of operation that will outper- 
form more expensive tube testers. 

$4775 

N Vo 
4° 

A 

See your electronics parts distributor 

MERCURY ELECTRONICS CORP 77 
SE 
SEARING AVENUE, 

NEOLA, NEW 
YORK 

Coast Office: 4306 Victory Burbank, 

100 

NE191 

TUBES 
and 

snit 
COD DUCTORS 

AVERY DIVERSE group of products were 
released this month. There are 12.5 - 

mc amplifier transistors, Zener diodes, 
150 -watt power transistors, and a set 
of tubes for ac dc radios. 

2N776, -777, -778 
A family of silicon surface -alloy 

diffused -base transistors for 12.5 -mc 
amplifier applications. The transistors 
feature a typical power gain of 25 db 
at 12.5 mc. Each transistor has a dif- 
ferent beta range, making it possible 
to use these transistors in both narrow 
and wide -band video amplifiers. 

2N777 
IOµµf 

T2 iá 

T 
0 u 

10K 
I COLLEC OR 

-12V BASE '='Z N 

EMITTER 

TI- PRI =20T,N °28 ENAM 
WIRE CLOSE -WOUND ON 

.loo" 

2N7 6,7,8 
1/4 "00 COIL FORM 

(CAMBION LS6 FORM WITH RED CORE) 

SEC =8T,N °28 ENAM WIRE CLOSE-WOUND OVER PRI 

T2- PRI =23T (OTHERWISE SAME AS TI PRI) 

SEC (SAME ASTI SEC) 

Maximum ratings of these Philco 
transistors are: 

Viceo 

VCEO 

VERO 

Ic (ma) 
Ps °s °i (mw) 

20 
15 

2 

100 
150 

Beta gain characteristics are: 
2N776 6 -18 
2N777 I I -36 
2N778 28 -90 

The diagram shows a typical single - 
stage 12.5 mc amplifier using the 2N777. 

2N 174, 2N 1 100, 2N 1 358 
Three "doorknob" transistors that 

have a 150 -watt power rating. All are 
intended for power applications where 
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GOING "BROKE" ON 

FILAMENT "BREAKS "? 

NEW SYLVANIA 1G3/1B3 HAS 

BUILT -IN "PROFIT PROTECTION." 

I T's HARD to make a dollar in this 
TV service business. And call- 

backs on tubes make it even tougher. 
That's why Sylvania concentrates on 
making tubes that perform better and 
last longer. 

Take the new Sylvania 1G3 /1B3, for 
example. The improved filament has 
increased life span and operates at 
reduced temperature. Plate is extra - 
big. Volume of space between it and 
the filament is enlarged. (That adds 
to "cooler" filament operation with- 
out lowering emission capabilities, 
and cuts probability of plate -to- 
filament arc -over.) Glass envelope 
has extraordinarily high electrical re- 
sistivity. This reduces electrolysis and 
the development of gas and leakage. 

Further, every new Sylvania 1G3/1B3 
is tested for emission, for arcing and 
electrical stability at maximum rat- 
ings, and arc -over- proofed at higher - 
than -rated plate voltages to give extra 
assurance of long tube life. 

So, give yourself a break. Replace 
defective 1G3 /1B3 high -voltage rec- 
tifier tubes with the new long -life 
SYLVANIA 1G3 /1B3. Available 
from your distributor . . . now! 
Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broad- 
way, New York 19, N. Y. 

SYLVAN 
Subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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As easy 
as using 
a screwdriver 

EVERY ROOM A TV OR FM 

ENTERTAINMENT CENTER 

NEW BLONDER -TONGUE 

TV/FM HOME SYSTEM KIT 
It's so easy to enjoy brilliant TV or FM performance on up to 

four sets. Good reception starts with a remarkable new indoor 

antenna - - , Installs easily in attic or other 

convenient indoor areas. In primary signal í!r as, Eliminates 

the need for an outdoor antenna, yet provides the reception 

capabilities of an outdoor antenna. The TV signal is distributed 

by a quality engineered 4 -set coupler providing exact 

match, low loss, interset isolation. And, you get sparkling TV 

or FM performance 

here. Only $9.95 list 

tAET 

a beta gain of 25 -50 at a 5 -amp collec- 
tor current are needed. 

Maximum ratings of these Motorola 
transistors are: 

2N174 -1100 -1358 
VC, 80 100 80 
VEBO 60 80 60 
IE (amps) 15 15 15 

Iv (amps) 4 4 4 

Squarer square corners 
Nearly square corners on new 19- 

and 23 -inch picture tubes have ex- 
panded the useful viewing area to more 
than 95% of the area needed to display 
all picture information transmitted. Al- 
though the tubes are almost identical 

in height and width to typical 17- and 
21 -inch versions, they have 11% more 
screen area (17 square inches) than 
conventional 17 -inch tubes and 8% more 
area (20 square inches) than 21 -inch 
tubes. A look at the 23 -inch Westing- 
house 23FP4 shows just how square 
the corners are getting. 

I8FX6. 18FW6, I8FY6, 
34GD5, 36AM3 -A 

Here are five tubes that can make up 
the tube complement of an ac -dc AM 
radio. All are 7 -pin miniatures and all 
have 100 -ma heaters. A complete AM 
radio using these tubes would have a 
power consumption of about 20 watts. 

The 18FX6 is a pentagrid converter 
intended for use with grid 3 as signal 
input electrode; and cathode, grid 1 and 
grid 2 uses as a triode oscillator. 

H 4 5 p 

G2 
04 

K 

05 
;3 G3 

13 

G2 

p.- \ 
G I G I 

I8FX6 I8FW6 
The 18FW6, a remote -cutoff pentode 

for use as an rf or if amplifier tube, 
has a 4,400 -µmho transconductance at 
11 -ma plate current. 

The 18FY6 is a twin- diode, high -mu 
triode intended for use as an AM detec- 
tor, age and of voltage amplifier. 

H PD2 HO 5 GI 

POI HJ s02 

GI 

engineered and manufactured by 

BLONDER -TONGUE LABORATORIES, INC., 9 ALLING STREET, NEWARK 2, N. 1. 

Canadian Div.: Benco Television Assoc., Ltd., Toronto, Ont. Export: Martian Export Corp., New York 13, N. Y. 

home TV accessories UHF converters master TV systems industrial TV systems FM-AM radios 
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I8FY6 34GD5 
The 34GD5 is a beam power tube 

designed for the output stages of small 
ac -dc radios with 110 -volts on the plate, 
it can deliver 1.4 watts of audio. 

The 36AM3 is a half -wave rectifier. 

RADIO -ELECTRONICS 
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HM 

(CT) 

NC ©\`'A 7 K 

ONC 
36AM3 -A 

Together, these 5 tubes become an AM 
ac -dc radio team. 

1N3016 through 1N3051 

A series of Zener diodes rated at 
1 watt range from a 6.8- to a 12 -volt 
unit. Silicon, diffused -junction types 
with sharp zener knee; 5 %, 10% or 
20% tolerances, as desired. 

IO 

22 
N 

FORWARD 
CHARACTERISTIC 
TYPICAL 
(ALL TYPES) 

MM. M 5I , 
I2K=.25MA MOM i 1I. 

' 
tii 

, 
30 20 10 0 

REVERSE VOLTAGE 

k I .350" 

300 
IF(MA) 

200 

100 

VE(VOLTS) 
85 

21 

`CATHODE 

(APPROX ACTUAL11.11 
IN3016 THROUGH 1N3051 

Ratings of some of these Motorola 
units are: 

MA 

REVERSE 
CHARACTERISTIC 
(TYPICAL FOR 
1N3031) 

1N3016 

Zener 
Voltage 

6.8 

Max dc Zener 
Current (ma) 

100 

1N3020 10 65 

1N3024 15 42 
1N3028 22 29 
1N3032 33 20 
1 N3036 47 13 

1 N3040 68 9 

1N3044 100 6 

1 N3048 150 3.7 
1N3051 200 3 

1/4 M2.4AZ through 1/4 M6.8AZ 
A series of t4 -watt Zener diodes for 

use as constant -voltage references for 
2.4- through 6.8 -volt applications. The 
units in 5%, 10% or 20% tolerances. 
The cathode end is indicated by a color 
band. When the diode is operated in the 
Zener region, the cathode end will be 
positive with respect to the anode end. 

095 "DIA 

k1.10" 
J< I. 1.10" sl 

(APPROX ACTUAL) .270 

I /4M2.4AZ THROUGH I /4M6.8AZ 
Electrical characteristics of these 

Motorola units are: 
Max Zener 

Zener Imped Current 
Type Voltage (ohms) (ma) 
I /4M2.4AZ 2.4 60 70 
14 M2.7AZ 2.7 60 65 
IIAM3.0AZ 3.0 55 60 
1/4M3.3AZ 3.3 55 55 
1/4M3.6AZ 3.6 50 52 

1 /4M3.9AZ 3.9 50 49 
1/4M4.3AZ 4.3 45 46 
1/4M4.7AZ 4.7 35 42 
I /4M5.IAZ 5.1 25 39 
1/4M5.6AZ 5.6 20 36 
1/4M6.2AZ 6.2 15 33 

I /4M6.8AZ 6.8 10 30 END 

DECEMBER, 1960 

GIANT 1961 
204 PAGE 

CATA LOG 

SAVE UP TO 
50%0N 8-A 
SELECTED 

KITS 

TOP VALUES 
IN POWER 
AND HAND 

TOOLS 

3 9 PAGES 
OF BARGAINS 

NOT IN ANY 
OTHER CATALOG 

CtavtRf t{RYntYt"-64.K':xY 
.4Wfi:G.frLfS. ,. . 

100'S OF 
NEW ITEMS 
LISTED HERE 
FOR 1sT TIME 

BYRSTEEN- APPLEBEE ' 
BURSTEIN.APPLEBEE CO. Dept. RE 

1012 -14 McGee 9t., Kansas City 6, Mo. 

D Send Free 1961 3 -A Catalog No. 611 

RUSH COUPON, 
TODAY! I N.ME 

A'DRESS 

CV STATE 

Unbelievable LOW PRICES! 
NOT KITS ... But Factory Wired and Guaranteed 

HIGH QUALITY INSTRUMENTS 

Megacycles. (150 Kc. 
damentals and from 
Harmonics). R.F. is 
or modulated by the 
Measures 7%" x 7%' 

Comp 

New! Model 999 

Radio & TV 

SIGNAL 
GENERATOR 
Provides highly 
stable signal. Gen- 
erates R. F. fr_- 
quencies from 150 
Kilocycles to 50 
to 12.5 Mc. on Fua- 

11 Mc. to50 Mc. an 
obtainable separately 
Audio Frequency. 

' x 5 ". Weight 8 Lbs. 

lete -only $14.95 
Order directly from L__ METROPOLITAN 

New! TC -75 Univ. Combination 

TEST SPEAKER & 

SIGNAL TRACER 
Plus resistor tester 
Plus condenser tester 
Plus output indicator 

l'IN speaker sibstitutinn. Plus resistor substitutor 
Plus substitute 100 V D.C. power supply 
Plus field substitutor. Plus condenser substitutor 
Plus voice coil substitutor 
Plus signal tracer 
Plus universal output transformer 
Plus- experimental one stage audio amplifier 

Measures 7" x 11" x 5 ". Weight, S Lbs. 

Complete -only $19.95 
ELECTRONICS 106 Fifth Ave., New York 11, N.Y., 

- 
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It's smart to get the BEST and keep 
the rest of your PROFITS! , .. with 
EMC TEST EQUIPMENT... the finest 
quality line of precision instruments 
at the lowest possible prices. 

Model 102 Volometer 
Features a 344", 2% accurate -900 microamperes 
D'arsonval -type plastic front meter with 3 AC current 
ranges; and the same zero adjustment for both 
resistance ranges. Specifications , AC Voltage - 
5 Ranges: 0 to 12.120.600. 1200.3000 volts. DC Volt. 
age -5 Ranges: 0 to 6-60 -300-600 -3000 volts. AC Cur- 
rent-3 Ranges: 0 to 30-150 -600 ma. DC Current -4 
Ranges: 0 to 6- 30.130 ma. 0 to 1.2 amps. Two Resist- 
ance Ranges: 0 to 1000 ohms, 0 to 1 megohms. Model 
102, Wt. 1 Ib. 5 oz. ,Size. 33/4" e 61" x Y". $14.90; 
Kit, $12.50. 

Model 204 Tube -Battery -Ohm 
Capacity Tester 
Emission tube tester. Completely 
flexible switching arrangement. 
Checks batteries under rated load 
on "reject- good" scale, Checks con- 
denser leakage to I meg. Checks 
resistance up to 4 megs. Checks 
capacity from .01 to 1 mfd. Model 
204P, illustrated. $55.90. Model 
CRA, Cathode ray tube adaptor, 
$4.50. 

Model 700 RE -AP Crystal 
Marker TV BarGenerator 
Complete coverage from 18 cycles to 108 
megacycles on fundamentals. Bar generator 
for TV adjustment with a variable number 
of bars available for horizontal or vertical 
alignment. Square wave generator to 20 

r' kilocycles. Wien Bridge AF oscillator with 
sine wave output from 18 cycles to 300 
kilocycles. Crystal marker and amplitude 
control. Individually tuned coils Constant 

7. RF output impedance. Stepped RF attenu- 
ator. Variable percentage of modulation. 
Model 700 _..._...... _ ................. $55.90 

Model 205 Tube Tester 
Uses standard emission test. Tests 
all tubes including Novel and sub - 

miniatures. Completely flexible 
switching arrangement. Checks for 
shorts, leakages and opens. 
Model 205P, Hand rubbed oak car- 
rying case, $47.50 (illustrated) Kit, 
$36.20. Model CRA, Cathode ray 
tube adaptor, $4.50. 

Model 104 Volometer 
Features a 41/2-, 50 microampere meter, with 3 
AC current ranges and 3 resistance ranges to 20 
megohms. Specifications ... DC Voltage: 5 ranges 
(20,000 ohms per volt): 0 to 6 -60.300. 600 -3000 
volts. AC Voltage: 5 ranges (1,000 ohms per volt): 
0 to 6-60-300-600-3000 volts. DC Current -3 
Ranges: 0 to 6 -60 -600 ma. AC Current -3 Ranges: 
0 to 30 -300 ma. 0 to 3 amps. 3 Resistance Ranges: 
0 to 20K, 0 to 200K, 0 to 20 megs. 5 DB Ranges: 
-4 to +67 DB. Model 104, with carrying strap. 
Wt. 2 lbs. 5 oz. Size: 54." e 63" x 21', $26.95; 
Kit, $19.95.- Model RVT, 30,000 volt probe for 
Model 104, 57.95. 

Yes, tell me more, send me FREE a detailed 

catalog of the Complete EMC Line. Dept. RE -126 

NAME 
STREET 

CITY STATE 

E M C Electronic Measurements Corp 
625 B'way, New York 12, N. Y 

En. Dept., Pan -Mar Corp., 1270 B'way, New York I, N.Y 
mmismmmmmmmmm=mmonme 

'I 04 

new t,4 
PRODUCTS 

COMPONENT SUBSTITUTER, 
model 500. Substitutes 20 values of re- 
sistors from 33 ohms to 10 megohms, 10 
values of capacitors from .0001 to 0.5 pf, 
10 values of electrolytics from 4 to 330 

µf, power rectifiers up to 55 ma, crystal 
diodes. Continuously variable power re- 
sistance up to 5,000 ohms, and bias volt- 
ages up to 15 volts either polarity. 
Hammertone -finish steel case, carrying 
handle folds back to tilt instrument 
when in use. - Mercury Electronics 
Corp., 77 Searing Ave., Mineola, N. Y. 

GRID -CIRCUIT TESTER, GCT -9, for 
all TV tube types. 6AF6 eye indicator. 
Checks grid emission, leakage, cathode 
continuity and interelement shorts. 

Metal case with exposed panel (GCT- 
9S) or portable carrying case (GCT- 
9W). 6% x 614 x 21, inches. -Seco Elec- 
tronics, Inc., 5015 Penn Ave. S., Minne- 
apolis, Minn. 

POCKET METER. Serves as ohm- 
meter, decibel meter, dc micro- or milli - 
ammeter, and dc and ac rms voltmeter. 
Also reads inductance, capacitance and 
relative signal output. Pair of test 

prods. 6 x 4 inches. -Audiotex Mfg. Co., 
Div. of Textron Electronics, Inc., 400 S. 
Wyman St., Rockford, Ill. 

LABORATORY SCOPE, model 600. 
Wide -band or high- sensitivity operation. 
Regulated power supply. Sweep -fre- 
quency pulse output on panel terminal. 
Wide -band vertical amplifier, flat with- 
in 1 db from less than 20 cycles to 4.9 
mc. 2 -range vertical sensitivity from 
20 my /inch. Uniform horizontal ampli- 
fier response within 2 db from less than 

w 
20 cycles to 200 kc. Linear sawtooth 
sweep, 10 cycles to 100 kc. Input cali- 
bration voltage 10 volts peak to peak. 
Camera studs for mounting standard 
5 -inch scope camera. Accessory probes 
available. 15 x 91/s x 13 inches. -Jack- 
son Electrical Instrument Co., 124 
McDonough St., Dayton, Ohio. 

TEST PANEL, models 610 -500, 610- 
550, 610 -650. To add to manufacturer's 
500, 550 and 650 tube testers for use on 
all new, future and foreign tube types. 

Completely wired. -B&K Manufactur- 
ing Co., 1801 W. Belle Plaine, Chicago 
13, Ill. 

RESISTOR CAPACITOR TESTER, 
model 311. Lab -type bridge circuit. 4 
capacitance ranges from 10 µµf to 1,500 
pf. 4 resistance ranges from 1 ohm to 

RADIO -ELECTRONICS 
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150 megohms. Fully variable dc voltage 
up to 450. 1% precision resistors. 5% 
capacitors. 6E5 null indicator tube. Kit 
or assembled. -National Radio Insti- 
tute, 3939 Wisconsin Ave., Washington 
16, D. C. Request Circular SD151. 

OUTPUT TRANSFORMERS, 65 -watt 
high -fidelity, BO -15 (shown). Use with 
6550, EL34 or KT88's for 40- or 60- 
watt hi -fi amplifier with tertiary feed- 
back construction. Total harmonic dis- 
tortion less than ± 1 db 20 to 10,000 

cycles; 1 db 20 to 20,000 cycles power 
response. Request Bulletin CT -47. VO- 
110,V0-111 and VO -112: Isolation types 
with turns ratios of 16:1, 18:1 and 8:1. 
18,000 -, 20,000- and 7,000 -ohm primary 
impedance. OV -113: autoformer type 
with turns ratio of 15:1 and 13,000 -ohm 
primary impedance. Request Bulletin 
571.- Chicago Standard Transformer 
Corp., 3501 Addison, Chicago 18, Ill. 

AXIAL LEAD RESISTORS. 3 -, 5 -, 
7 -, 10 -, 15- and 20 -watt. Resistance 
range from 0.24 to 6,200 ohms. Stand- 
ard tolerances of -±-5% and -±10%. --, 111111111mosms. 

Fireproof. Heavy -duty precision crimp 
termination.- International Resistance 
Co., 401 N. Broad St., Philadelphia 8, Pa. 

AUTO -RADIO -CONTROL RE- 
PLACEMENTS. A /U -1 and A /U -2 for 

Automatic Universal radios used in 31 
lines of foreign autos; A /U -3 for 1957, 
1958 and 1959 Fords. -Centralab Div. of 
Globe- Union, Inc., 900 E. Keefe Ave., 
Milwaukee 1, Wis. 

CRIMPING TOOL, CT -3050. Crimps 
terminals in wire ranges 22 through 10. 

Cuts and strips wire. Shears bolts and 
screws. -Waldom Electronics, Inc., 4625 
W. 53rd St., Chicago 32, Ill. 

ATR TUBE PROTECTOR. Use with 

D E C E M B E R , ! a 6 0 

They'll do a complete job 
on radio and hi -fi building 

FOR STRONG, NOISE -FREE CONNECTIONS 

Dual Heat 
Soldering 
Gun Kit 
Features the tool that's indis- 
pensable in electronic soldering 
and the favorite of service 
technicians ... the new Weller 
Dual Heat Gun. Heat and 
spotlight come on instantly, 
and 2 trigger positions give 2 
soldering temperatures. 
Switches instantly to low 90- 
watt or high 125 -watt heat as 
your job requires. High effi- 
ciency, long life tip gets into 
tight spots. Cleaning brush, 
soldering aid, solder included. 

MODEL 
8200K 

$795 

FOR FINISHING CABINETS, SPEAKER MOUNTS 

Weller Power Sander 
Sands wood smooth in a jiffy with big 
25 sq. in. sanding area and 14,400 
strokes a minute. Assorted sand- 
paper, polishing cloth included. 

MODEL 700 

$1348 
Available at Electronic WELLER ELECTRIC CORP., EASTON, PA. Parts Distributors 
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ORDER 

YOUR \ 
ENCLOSURE \ 
KITS FROM \ 
HOMEWOOD `tt 

t 

Bring out 
the best in 

your speakers.,. 
save dollars in 
assembly and 
finishing costs ... 
get the fun of 
"doing -it- yourself "! 

ONLY 

Something every 

TAPE RECORDER OWNER 

would like for Christmas 

® 

"Mini - Mix" 

MODEL 6 

Factory assembled, ready for finishing. Makes 
your 8" speaker sound like a million! Made of 
1/2" hardwood ply, beautifully grained and 
smoothly sanded. 10" h. x 16" w. x 9" d. 9 lbs. 
Order two for matched stereo performance. 

MODEL 1 

41/2 cubic feet of baffle 
space assures you crisp- 
est, cleanest bass re- 
sponse from any 12" 
speaker system. Full - 
grained white birch ply, 
with pre -attached bracing 
cleats for easy assembly. 
Kit includes everything 
you need for assembly. 
29" h. x 20" w. x 121/2" d. 
(5" legs). 25 lbs. $18.95 

MODEL 2 

Clear -grained on four 
sides for bookshelf or 
floor use. Acoustically 
accurate for 12" sys- 
tems, with adapter 
board for 8" speakers. 
Sturdy, 3/4' ply elimi- 
nates unwanted reso- 
nances, improves bass 
response. 14" h. x 21" w. 
x 113/4" d. 20 lbs. 

In Birch, $14.50 
In Walnut, $19.95 

MODEL 13. Finishing kit; includes generous quanti- 
ties of everything you need to do a professional, 
long -lasting finishing job, plus brush, sandpaper 
and easy -to- follow instructions. Specify: Mahogany, 
Walnut, Blonde, Oak, Fruitwood, Maple, Cherry, 
Ebony, Natural. $3.88 

Ten -day money -back guarantee. All items shipped 
freight collect. Please send check or M.O. (No COD's) 

HOMEWOOD INDUSTRIES, Inc. 
26A Court Street, Brooklyn 1, N.Y. 

Please send me: 

( ) Model 6 ( ) Model 1 ( ) Model 2 (Birch) (Walnut) 
( ) Model 13 

( ) Homewood catalog 

I enclose remittance in the amount of $ 

Name 

Address 

City Zone State 

from 

$7.95 
MIXES 2 

SOUND SOURCES 

Ill Voice with record 
or radio. (2) 2 Mics in 
different places. (3) In- 
strument with back- 
ground music. No tech- 
nical knowledge neces- 
sary. 

Built -in volume control for each sound source. Ask for 
free reference guide No. 236 to select proper "Mini- Mix." 

4 CHANNEL MIXERS 
Add fo the enjoyment and versatility of Record- 
ers. User can blend or fade out signals for pro- 
fessional type recordings. 
Monophonic type per- 
mits mixing up to 4 
sound sources from 
TV, Radio, Phonograph 
or Microphones to one 
input of Recorder. 
Stereo type provides 
for Stereo music ac- 
companiment fo narration of home movies, etc. 

See your Hi -Fi specialist or write for name of 
dealer nearest you 

m 5579 N. Elston Ave. 
Chicago 30, Illinois 

CITIZEN BAND KIT SALE 
We're closing out our large stork of Citizen Band 
Tranceiyer Kits. These were nationally advertised at 
$:I9.95. All Kits complete with cabinet, tubes, parts, 
crystal, FCC farm, Instructions, Ices mike. All sales 
final. 
110 VOLT TRANSCEIVER KITS $19.95 

12 VOLT TRANSCEIVER KITS $22.95 
6 VOLT TRANSCEIVER KITS $22.95 

FAMOUS MAKE CITIZEN BAND 
XMTG CRYSTALS $1.99 

3 ELEMENT CB BEAM ANTENNA $11.99 
Send for our Citizen Band Sale Flyer. I ,cils of Val - 
ues! Sorry, no C.u.I).'s. Incl. Postage. Shpg. Weight 
-15 lbs. 

GROVE ELECTRONICS, Depf. RE. 
4078 Milwaukee Ave. Chicago 41, Illinois 

Please mention 
RADIO -ELECTRON ICS 

when answering advertisements . 
FREE Catalog FOIfN E 

WT 

GOV'T 
SURPLUS ELECTRONIC BARGAINS 

SEND 
NOW FOR 
ein FREE 
CATALOG! 
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AUTOMATIC CONTROL UNIT 
Industrial Electronic Autotune Railroading 

115 V 60 cycle 1/100 Hl' capacitor type motor with automatic de,, 
and ratchet assy. to pre -set motor stops at any 10 positions within 
360 degrees. Unit geared to 2 deck 12 position ceramic wafer swig, h 

that terminates into a plug -in socket. Local control panel h. 
channel position selector, light dimmer control, & switch for local is 
remote opertaion. Part of IDZ -1 Trans. Autotune Asay. 
#596A-1. Size: 9 x 4 x 6 ". Stock No. RE- 23491 -- 

5 
/ 95 

Price: NEW 4 
FAIR RADIO SALES 

2133 ELIDA RD. P.O. Box 1105 LIMA, OHIO 

any equipment having 100 to 300 -watt 
input. Golden - brown hammerloid - 
finished metal case. -American Tele- 
vision & Radio Co., St. Paul 1, Minn. 

REPAIR SHAFTS for repair without 
coil replacement. Coils with broken 

studs on top in photo, repaired studs 
below. 6 sizes. -Superex Electronics 
Corp., 4 Radford Pl., Yonkers, N. Y. 

TONE ARM, Unipoise model 198 with 
integrated Stereo Fluxvalve cartridge. 
Flat response within 2 db 20 to 15,000 
cycles. 15 -mv output per channel. 35 -db 

channel separation. 2 to 5 grams track- 
ing force. Mounts on 151/2 x 151/2 -inch 
motorboard. 6 oz.- Pickering & Co Inc., 
Sunnyside Blvd., Plainview, N. Y. 

REVERBERATION COMPONENT, 
Reverbatron. Combination reverberation 
and echo unit. Compatible with basic 

. . 

amplifiers. Electronics portion selects 
function and percentage intensity. Me- 
chanical portion uses 2 delay lines of 
discrete pitch driven by 2 ferrite rotors 
controlled by electronic part.- Sargent- 
Rayment Co., 4926 E. 12th St., Oakland 
1, Calif. 

PROJECTOR, cone type, DC -5. 5- 
inch- diameter cone speaker. Low -fre- 
quency response to 120 cycles. Bracket 

swivels horizontally or vertically. 
Adapter strap for electrical fitting or 
direct wall or ceiling mounting. 7 -inch 
bell diameter; 14 -inch overall length. - 
Atlas Sound Corp., 1449 39th St. Brook- 
lyn 18, N. Y. 

EXTENSION SPEAKER SYSTEM, 
wall mounting, PT -2. 3 inches deep. 6 x 
9 -inch inverted woofer, 3 x 5 inch 
tweeter, bass relief port. 8 -watt power 
handling. 8 -ohm impedance. Use as sec- 
ond speaker in monaural or stereo sys- 

RADIO -ELECTRONICS 
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tem. Blonde or mahogany. -Utah Radio 
& Electronic Corp., 1124 E. Franklin St., 
Huntington, Ind. 

SPEAKER ENCLOSURE, model 8. 
Accommodates 12 -inch speaker, adapter 
for 8 -inch. Factory -installed acoustic 
damping material. Unfinished birch 

veneer, full -face grille cloth, 5 -inch 
flared legs. 18 x 29% x 17 inches.- 
Homewood Industries, 26 Court St., 
Brooklyn 1, N. Y. 

BOOKSHELF LOUDSPEAKER, L -1. 
Mounts vertically or horizontally. 50 to 

14,000 cycles. Speaker impedance 4-8 
ohms. Handles 16 watts. Unfinished wal- 
nut ready to oil. 151/4 x 91/4 x 8% 
inches. -Paco, 70 -31 84th St., Glendale 
27, N. Y. 

TURNTABLE AND ARM, Trouba- 
dour. 3 -speed mono stereo. Satin gold 

or chrome finish. Matching walnut base. 
-Dyna- Empire, Inc., 1075 Stewart 
Ave., Garden City, N. Y. 

TAPE TRANSPORT, Collaro Studio. 
3- speed. 3- motor. 17/s, 3$/4 and 7% ips. 
1/4 -track stereo monaural recording and 

reproduction. Up to 7 -inch reels. -Rock- 

DECEMBER, 1960 

yes 

STANC OR 
has a complete line of 
HP -IF C OILS 

The Stancor name is a 

synonym for quality and 
dependability. Just as you 

rely on Stancor for the 
best in exact replacement 

flybacks and yokes, 
so you can expect the 

highest standard of 
performance from Stancor 

coils. Your parts 
distributor has them 

in stock. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3501 ADDISON STREET CHICAGO 18, ILLINOIS 

ANOTHER 
(ifiPiwahl«) 

SERVICE AID 

CONVERT YOUR TUBE TESTER INTO A HIGHLY 
EFFICIENT PICTURE TUBE TESTER... 

. . No other CRT Adapter does 

r as much as the MULTI- HEAD! 

v TEST ALL 
. BLACK AND 

` WHITE PICTURE 

TUBES 

1 TEST ALL 
The MULTI -HEAD incorporates: COLOR 
12-pin socket -for all standard base black and white tubes 
8 -pin socket -for all 110 degree narrow -neck RCA type tubes 
7 -pin socket -for all 110 degree narrow -neck Philco and Sylvania type tubes 
'd4 -pin socket -for all color TV tubes in use today 

Model MH-1 ^ q, Color gun switch -for checking the red, green and blue color guns separately 
See your electronics parts distributor MULTI -HEAD Net 

PICTURE TUBES 

MERCURY ELECTRONICS CORP 7eSR AVENUE, Mtry 
B ú ; 

YORK 
Office: 430wvié Burbank, 
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The future is YOURS in 
TELEVISION -RADIO 

COLOR TV! 
A fabulous field -good pay -fascinating 
work -a prosperous future! Good jobs, 
or independence in your own business! 

YOU CAN 
RE DOINQ 

INTERESTING. 
pROPITggLE 

WORK LIKE THI$ QUICKLY 

Coyne brings you MODERN - QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do actual 
servicing jobs -make money early in 
course. You pay only for your training, 
no costly "put together kits." 

Send coupon or write 
to address below for 
FREE Book 
and full details including 
easy Payment Plan. No 
obligation, no salesman 

will call. 
Coyne - the Institu- 

n tion behind this train - 
self ing ... the largest, 

+I oldest, best equipped 
A¡ , residential school of Alm tits kind now in its new !goa 111iit ho me pictured here... - - Founded 1899. 

B. W. Cooke. Jr. . President 

1501 W. Congress Pkwy., Chicago, Dept. 90 -H5 
Chartered as an Educational Institution 

Not For Profit 

-1 
COYNE Television, Home Training Division 
Dept. 90- H5-New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 
Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Address 

City State 
(It is understood no salesman will call) 
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bar Corp., 650 Halstead Ave., Mamaro- 
neck, N. Y. 

STEREO AM -FM RECEIVER, Fes- 
tival II, model TA 260. 18 to 40,000 cy- 
cles. 60 -watt stereo amplifier (120 -watt 
peaks). Separate AM and FM sections. 
Dual preamp. 2 magnetic inputs. Head- 
phone receptacle. Third- channel ampli- 
fier output. Brushed gold and charcoal 

brown. -Harman -Kardon, 
Court, Plainview, N. Y. 

STEREO AMPLIFIER, SA- 300 -B. 45 
watts music power per channel. 35 watts 
per channel rms. Connections for 4 -, 8- 
and 16 -ohm speakers. Terminals for add- 
ing resistor to match speaker's recom- 
mended damping factor. Center channel 

Inc., Ames 
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output jack for connection of third am- 
plifier and speaker to unit. Two input 
jacks for each channel, with uniform 
frequency and controlled frequency re- 
sponse when using electrostatic speak- 
ers. Brushed -brass, slotted cage 16% x 
71/4 x 6143 inches. 32 lbs.- Fisher Radio 
Corp., 21 -21 44th Dr., Long Island City 
1, N. Y. 

STEREO AMPLIFIER model 272. 88 
watts output. Binaural rumble suppres- 
sor. Center channel, phone and acoustic 

level controls. 14 -1b output transformers 
with EL34 output tubes. 47 lbs total 
weight. --H. H. Scott, Inc., Dept. P, 111 
Powdermill Road, Maynard, Mass. 

STEREO TUNER KIT, AJ -30. 3 
printed -circuit boards. Wired, pre - 
aligned 3 -tube tuned cascode FM tuning 
unit. Pre -aligned if transformers and 
coils. Balanced 300 -ohm FM antenna in- 
put and built -in AM rod antenna. Bal- 

anced push -pull germanium diode de- 
tector. Delayed, amplified ave. Lug- 
gage -tan vinyl covering over all -steel 
cabinet with polished anodized alumi- 
num trim. -Heath Co., Benton Harbor, 
Mich. 

STEREO TUNER /AMPLIFIER 
COMBINATION, 399. 2 preamplifiers 

and 2 20 -watt power amplifiers, AM and 
FM tuners on one copper- bonded alumi- 
num chassis. -H. H. Scott, Inc., Dept. P, 
111 Powdermill Rd., Maynard, Mass. 

FM TUNER KIT, KT -650. Low -noise 
front end with triode mixer plus double - 
tuned dual limiters and wide -band Fos- 
ter- Seeley discriminator. Sensitivity 2 
µv for 30 -db quieting. Plate- follower 
outputs for use up to 50 feet from am- 
plifier. ± Y2 -db from 15 to 35,000 cycles 
with standard 75 -sec de- emphasis net- 
work. Variable afc control. Electronic 
bar tuning indicator tube. Front -panel 

tuner level control. 14 x 51 /s x 11 inches. 
-Lafayette Radio, 165 -08 Liberty Ave., 
Jamaica 33, N. Y. 

FM TUNER KIT, Dynatuner. Etched - 
circuit design. Sensitivity 4 µv. Broad- 

band, bridge -balanced discriminator. 
Less than 0.25% IM distortion. Plane- 
tary drive system for tuning capacitor. 
-Dynaco, Inc., 3912 Powelton Ave., 
Philadelphia 4, Pa. 

CHASSIS PUNCH SET makes 6 sizes 
of holes -11/8, 1, 7/8, %, % and 1/2 inch. 

Drill 1/4 -inch pilot hole, insert pilot rod, 
assemble punch, hit it with hammer and 
get smooth hole that needs no filing. - 
Punches, Box 415, Toledo 1, Ohio. END 

All specifications are from 
manufacturers' data. 
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TRAfISfARAD CAPACITOR AItALYZ:R 

( > OA? 

f.-_--- 
. , I. .>a' r` ;V ,. 

NOW ...THE FtktANALYZER DESIGNED EXCLUSIVELY 

FOR TESTING TRANSISTOR CIRCUIT CAPACITORS! 

SPRAGUE MODEL 
TCA -1 

THERE'S NOTHING LIKE IT ON THE 
MARKET ANYWHERE ... AT ANY PRICE! 

Here, for the first time, is a precision -made instrument which 
is specifically designed to safely test low- voltage aluminum and 
tantalum electrolytic capacitors, film and paper capacitors, and 
ceramic capacitors. No laboratory or shop working with transistor 
circuit capacitors can afford to be without one! 

CAPACITANCE BRIDGE: 1µµf to 2,000 µµf in five over- 
lapping ranges, with laboratory accuracy. 

INSULATION RESISTANCE: 50 megohms to 20,000 meg- 
ohms. Only 25v d -c is applied, permitting measurements on 
low- voltage ceramic, paper, mica, and film capacitors. For 
ceramics rated below 25 volts, IR may he calculated from 
leakage current measurements at exact rated voltage. 

POWER FACTOR:Measured by Wien Bridge from 0 to 50%. 
LEAKAGE CURRENT:0.6Aa to 600µa in 7 ranges. Measured 

directly on meter at exact rated d -c voltage of capacitor. No 
guessing on eye -width or counting lamp blinks! 

A -C BRIDGE VOLTAGE :Only 0.5v is applied to the bridge. 
The voltage across the capacitor is less than this applied volt- 
age, the amplitude depending upon capacitance being meas- 
ured. No danger of overheating and ruining even a 1 -volt 
electrolytic or a 3 -volt ceramic. 

POLARIZING VOLTAGE:Continuously adjustable, 0 to 150v. 
STABILITY: Dual regulation of the power supply assures 

short -time reliability, while specially processed etched circuits 
and complete encapsulation of the critical meter amplifier 
insure long -time stability. 

MAGIC -EYE TUBE:Simplifies bridge balancing for capaci- 
tance and power factor measurements. 

DECEMBER, 1960 

TRANSFARAD* 
HIGH GAIN AMPLIFIER:Sensitivity control for magic -eye 

null detector permits accurate measurements of small 
capacitances. 

CAPACITANCE DIAL: Latest design jet black dial with 
brilliant white calibrations for quick, accurate readings from 
any position. 

BINDING POSTS:Shielded for protection against pick -up of 
strays, assuring greater accuracy during low- capacitance meas- 
urements. 5 -way connection feature for use with all types of 
test leads. 

SAFETY DEVICES: Automatic discharge of capacitor after 
testing. Three -wire line cord grounds instrument case. 

OPERATING PROCEDURES :Easy -to- follow operating pro- 
cedures clearly shown on pull -out slide at base of instrument. 
Always handy for ready reference. 

MODERN CASE: Handsome grey Hammerloid finish on 
heavy -gage steel,. Measures 878" high, 14%" wide, 91/2" deep. 
Weighs only 21 pounds. 

See the remarkable new TCA -1 TRANSFARAD 
at your Sprague distributor or write for descrip- 
tive folder M -792a to Sprague Products Company, 
81 Marshall Street, North Adams, Massachusetts. 
*Trademark 

ONLY 

;191° 

SPRAGUE® 
world's largest capacitor manufacturer 
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"A Complete Library of 
PHOTOFACT is a `must'.. 
The customer appreciates 
knowing that all facts about 
his receiver are available to 
me, and I appreciate not hav- 
ing to guess or wonder about 
component values and cir- 
cuitry throughout the set... 
Yes, PHOTOFACT users are 
informed about each and 
every receiver...and the 
public has knowledge of this 
through PEET publicity..." 

-Robert L. Gaither 
Gaither Radio and TV 
Parker, Ariz. 

Service Technicians! YOU EARN MORE... 

YOU RATE with the public when you own 

the PHOTOFACT® service data library! 
You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It's inevitable, 
because no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily - 
EARN MORE, DAY IN AND DAY OUT... 

What's more -as the owner of a 
complete PHOTOFACT Library, you 
know your customers' sets best. You 
can actually show each customer you 
have the PHOTOFACT Folder covering 
his very own set. Result : You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you. 

110 

HOW TO STAY AHEAD... 
Yes, the truly successful Service 
Technicians are those who own 
the complete PHOTOFACT Library, 
who can meet and solve any re- 
pair problem- faster and more 
profitably. And these men keep 
ahead because they're on a Stand- 
ing Order Subscription with their 
Distributors to receive all new 
PHOTOFACTS as they are released 
monthly. (They're eligible for the 
benefits of membership in PEET, 
too -see below!) 
ONLY $10 DOWN puts the com- 
plete PHOTOFACT Library in your 
shop -and you have up to 30 months 
to pay. See your Sams Distributor 

today, or write to 
Howard W. Sams 

NOW IS THE TIME TO JOIN 

THE POWERFUL NEW PROGRAM r- -- 
FOR QUALIFIED TECHNICIANS 

HOWARD W. SAMS & CO., INC. 
1726E. 38th St., Indianapolis 6, Ind. 

Send me full details on the new "PEET" Program. 

Send full Information on the Easy -Buy Plan and Free 
File Cabinet deal. 

I'm interested in a Standing Order Subscription. 
I'm a Service Technician full -time; part -time 

If you now own a PHOTO - 
FACT Library or plan to own 
one, you can apply for mem- 
bership in "PEET." It's the 
first industry program really 
designed to build powerful 
public acceptance for the 
Service Technician who qual- 
ifies. Builds enviable prestige 
and businessforits members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
"PEET" details, or mail cou- 
pon today. 

i 

My distributor is 

Shop Name 

Attn 

Address 

City Zone State 
-J 

,' TECHNICIANS' 

NEWS 
N. Y. PICTURE -TUBE LAW 
A new state law that went into effect 

Oct. 1, 1960, makes the service techni- 
cian responsible for picture tubes being 
correctly marked to show whether a 
tube is new, rebuilt or what. Sale of 
an unmarked or falsely marked tube 
and carton is a violation of the law. 

The new law requires: 
Only tubes using all new parts and 

new glass can be represented directly 
or indirectly as new. 

The picture tube and its carton must 
be labeled to show the true quality or 
condition of the tube. 

The marking on the tube may be re- 
moved only by the purchaser after the 
tube has been purchased. 

TV technicians must furnish a writ- 
ten statement to the customer stating 
the true quality or condition of the 
tube furnished to the customer, even 
though the tube is marked as required 
by law. 

ANTI -LICENSING SUIT 
A group of 12 service dealers and 

four employees of service dealers have 
filed a suit against the new Kansas 
City, Mo., TV servicing licensing law. 
They claim that the new ordinance is 
unconstitutional. 

Those who brought the suit to court 
say that law deprives service dealers of 
their liberty and property without due 
process of law and denies them equal 
protection of the law. They go on to 
point out that the ordinance does not 
require a license for persons who serv- 
ice other appliances and consumer 
products. The complaint also charges 
that the licensing board, which is made 
up with a majority of service dealers, 
has the power to prevent potential 
competitors from getting a license, thus 
keeping them from becoming compet- 
itors. 

MEETING OF MINDS 
Mauro E. Schifino, president of the 

National Distributors Association, and 
Frank J. Moch, executive director of 
the National Alliance of Television & 

Electronic Service Associations, met in 
Chicago for an informal discussion. 
They exchanged views on common prob- 
lems and expect the exchange "to go 
a long way toward contributing to the 
welfare and achieving the mutual 
objectives of all segments of the indus- 
try." 

Also at the meeting were Col. Gail S. 
Carter, executive vice president of 
NEDA; Lewis G. Groebe of Sherwood 
and Groebe as legal council, and S. I. 
Neiman of the Electronics Information 
Bureau as public relations consultant. 

Schifino and Moch said, "We con- 
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ALL ABOUT TV FRONT ENDS 

Servicing TV Tuners 
by Jess E. Dines 

Here, at last, is the much - 
needed, complete and 
authoritative book on TV 
Tuners! This single book 
incorporates everything 
you need to know to be 
an expert at servicing the 
difficult TV front -end. 
Covers tuner circuitry 
right down to the smallest 
detail; describes the 
mechanical and electrical 

characteristics of practically every type of 
tuner made. Complete sections are devoted to 
fundamentals, construction, replacement, re- 
pair, alignment and servicing. It's the kind of 
time -saving, truly helpful book every service 
technician should have at his bench. 

$Á95 272 pages; 5% x 8 ". Only e+ 

HOW TO GET HIGHER QUALITY HI -FI 

All About Crossover Networks 

ALL 
ABOUT 

CROSSOVER 

networks 

, 

by Howard M. Tremai rte 

The author of "The Ar.:,,,o 
Cyclopedia" tells you in 
this new book (the only 
one on the subject) how 
to get the highest possi- 
ble reproducing quality 
from a hi -fi system. Ex- 
plains in detail the theory 
and design of crossover 
networks, shows you how 
to determine their fre- 

quencies and actually tells how to build as 
well as test crossover networks. Handy charts 
and tables make it easy to compute component 
values. This book is your best source of valu- 
able information on this little -understood but 
highly important subject. Valuable for the hi -fi 
serviceman, audiophile and hobbyist. S' 50 80 pages; 5% x 83 ". Only ...... ... . 

JUST OUT -NEW VOLUME 11! 

Auto Radio Manual 
Keeps you right up -to- 
date on auto radio re- 
pairs. Contains complete 
PHOTOFACT® cover- 
age on 47 popular auto 
radio models produced in 
1959 and 1960, including 
these makes: Allstate, 
American Motors, ATR, 
Automatic, Buick, Ford, 
International, Mercury, 
Moper, Motorola, Olds- 
mobile, Pontiac, River- 

side, and Stromberg- Carlson. Includes align- 
ment information, comprehensive schematics, 
parts lista and every bit of useful data you 
need to help you service auto radios faster 
and more profitably. 160 pages; 8 asZ95 11". Only 

HOWARD W. SAMS & CO., INC. 

eluded that the most ezective and direct 
method of arriving at a clear under- 
standing of each other's problems was 
to hold this informal talk, following 
which we could make concrete sugges- 
tions to all interested sections of the 
industry which may enlarge the scope 
of such talks and formalize them into 
larger and more comprehensive meet- 
ings." They added that a plan for such 
meetings will be presented to the indus- 
try after each has had an opportunity 
to report to his respective organization. 

TECHNICAL TRAINING 
SESSIONS 

Again this year, Westinghouse is 
holding technical training sessions for 
television service technicians, on their 
1961 line of TV receivers. Sessions will 
be conducted by distributor specialists 
trained by the Television Radio div. 
service department. 

These sessions are open to all service 
technicians, and they are advised to 
get in touch with their nearest West- 
inghouse distributor to get full infor- 
mation on meetings to be held in their 
area. 

At the end of the session, each tech- 
nician will be given a Service Training 
Manual and a 1961 Pocket Master -a 
compact reference source that includes 
schematics and service data for TV, 
hi -fi and radio. 

PROFITS IN 
INDUSTRIAL SERVICE 

An important sidelight of the annual 
convention of the National Alliance of 
Television & Electronic Service Asso- 
ciations is the way in which industrial 
electronic service was pushed. 

Robert B. Sampson of RCA's Tube 
Div. told TV service technicians to 
get out of their radio TV straight- 
jacket and make more money, implying 
that it is time that the TV technician 
branch out into the industrial field 
where there is distinct shortage of 
qualified men. 

BOOST FOR LICENSING 
Currently, the North Carolina Feder- 

ation of Electronic Associations is 
licensing qualified members. To aid this 
program, the North Carolina Depart- 
ment of Instruction has agreed to help 
the federation. Classes will be con- 
ducted under the supervision of the 
local school system and will be open 
only to those who are employed as full - 
time service technicians. The classes 
are intended to give the service tech- 
nician the opportunity to qualify him- 
self for the federation license. 

THOUGHTS FOR 
SET DISTRIBUTORS 

Why not set up a "will call" depart- 
ment for those professional people who 
value their time and want to restore 
your brand of set for the owners as 
quickly as possible at the lowest cost? 
Why penalize them by wasting their 
time while your parts men handle the 
service and the public who don't know 
what they really want? 

Why don't you realize you have far 
more to gain than lose by getting out of 

DECEMBER, 1 9 6 0 

retail service? You have no legitimate 
excuse to be in that field, and you are, 
in many cases, in unfair competition 
with your dealers and the sincere pro- 
fessional service people. 

Why not set up a sensible "war- 
ranty part" exchange setup, that does 
not eventually in most cases cost the 
purchaser of your brand far more than 
the value of the parts? 

Why not give a special discount to 
those in the trade who order parts by 
proper part number to expedite han- 
dling? -(From The Word published for 
TESA- Chicago.) 

WANT SERVICE LICENSE BILL 
Harrisburg, Pa., was the scene of a 

meeting by the Federation of Radio - 
Television Service Associations, called 
to complete plans for promoting the 
electronics service license bill which 
comes before the 1961 Pennsylvania 
legislature. 

All factions of the service industry 
were invited to attend and discuss the 
issues of captive and factory service, 
do- it- yourself tube testers, bait and 
unethical advertising, and wholesale 
retail sales by parts distributors. 

CORRESPONDENCE COURSE 
Electronic technicians who are inter- 

ested in getting an FCC communica- 
tions license will be interested in a 
new home -study course being offered 
by Raytheon. It consists of 24 lessons 
intended to give the technician enough 
technical background to enable him to 
pass FCC examinations for communica- 
tions licenses. After obtaining such a 
license, the technician can service 
Citizens and commercial radio trans- 
mitters. 

Those applying for the course will 
be given a preliminary test to deter- 
mine whether they have the background 
to enable them to complete the course. 

IMPORTS CUTTING INCOME 
Low cost of electronic imports has 

cut into the technician's income, accord- 
ing to David Krantz, active for many 
years in service associations. Mr. 
Krantz said, "the most damaging blow 
to the growth of independent service" 
has been the tremendous number of 
imported radios on the market and 
their prices. A major portion of a 
recent meeting of the Television Service 
Association of Delaware Valley was 
spent in trying to work out a solution. 

Many technicians are complaining 
that customers are abandoning defective 
radios in service shops or letting them 
"rot" at home and replacing them with 
a newer model, since repairs based on 
American replacement parts and Amer- 
ican wage scales would be impractical. 
The customer has been taught to look 
for price as the major selling point, 
not quality. 

Mr. Krantz went on to say: "What 
we fear more than anything else, how- 
ever, is that American manufacturers 
are going to have to produce more and 
more cheap radio and TV sets to corn - 
pete effectively." 

"If this condition arises, the entire 
independent service industry may be- 

Ovder from your Sams Distributor today, 
or mail to Howard W. Sams & Co., Inc., Dept. M -20 
1920 E. 38th St., Indianapolis 6, Ind. 
Send me the following books, 

D "Servicing TV Tuners" (STD -1) 
D "All About Crossover Networks" (CNT -1) 

"Auto Radio Manual" Vol. 11 (AR -11) 
S enclosed. O Send Free Book Liss 

Name 

Address 

LCity 
lone -State 

(Outside U. S. A. priced slightly higher) 
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RADIO TV HI -FI HAM BROADCASTING INDUSTRIAL LAB 

RCA KITS 
FOR VALUE QUALITY AND PERFORMANCE! 

RCA WV -38A ) 

VOLT -OHM- 
A/n[ 95" 

only (includes batteries, probe and cable 
with slip -on alligator clip, ground lead and clip, as- 
sembly and operating instructions) (available factory - 
wired and calibrated -only $43.95.) 

Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra 1 -volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing -new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bles in a breeze! 

FEATURING: ohms -divider network fuse -protected easier -to- 
read scales extra -large 51/4 inch meter polarity reversal 
switch excellent frequency response full -wave bridge 
rectifier low circuit loading standard dbm ranges. 

SPECIFICATIONS: Input Resistance- 20,000 ohms per volt on DC; 5,000 ohms per volt on AC 
Accuracy--± 3% DC, ± 5% AC (full scale) Regular Scales -2.5, 10, 50, 250, 1000, 5000 volts, AC 
and DC; 50 is 1, 10, 100, 500 ma, 10 amps (DC) Extra Scales -250 mv. and 1 volt (dc) Frequency 
Response -AC -flat from 10 cycles to 50 Kc (usable response at 500 Kc) Ohms -3 ranges: Rxl- 
(0-2,000 ohms); Rx100 (0- 200,000 ohms); Rx10,000 (0-20,000,000 ohms) Dimensions -W. 51/4 ", 
H. 67/8", D. 31 /8" 

RCA WO -33A (K) 

3 -INCH OSCILLOSCOPE 

77 nn" 

95* 
only (complete with Low -Cap, Direct Input 
Probe and Cable/ (also available factory -wired and cali- 
brated- only$129.95') 

The first 'scope kit with "get -up- and -go!" Use it for practically 
everything -video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre -amps, radios and 
amplifiers, troubleshooting ham radio, hi -fi equipment, etc. -and 
you can take it with you, on the job, anywhere! 

FEATURING: voltage -calibrated frequency- compensated, 3 to 1 
step attenuator scaled graph screen and calibrating voltage 
source for direct reading of peak -to -peak voltages "plus - 
minus" internal sync...holds sync up to 4.5 Mc shielded in- 
put cable with low capacitance probe included weighs only 14 
pounds includes built in bracket to hold power cord and cables. 
SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)- Sensitivity, 3 rms mv/inch; Bandwidth, 
within -3 db, 20 cps to 150 Kc Vertical Amplifier (Wide Band Position)- Sensitivity, 100 rms mv/ 
inch; Bandwidth, within -3db, 5.5 cps to 5.5 Mc Vertical Input Impedance -At Low -Cap cable 
input...10 megohms, 10 µµf (approx.); At Direct -cable input...1 megohm, 90 ILO ( approx.) Sweep 
Circuit - Sawtooth Range, 15 cps to 75 Kc; Sync, external, ± internal; Line Sweep, 160° adjustable 
phase. 

VOLTOH MYST 
//29 

" 
95" 

only available factory -wired and calibrated 
only S43.95`) 

Think of it -an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
ble kit you've ever seen! 

FEATURING: ohms -divider network protected by fuse ultra -slim 
probes and flexible leads sleeve attachment on handle stores 
probes, leads, power cord separate 11h volts rms and 4 volts peak - 
to -peak scales for accuracy on -low ac measurements front -panel 
lettering acid -etched. 

SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 
overlapping ranges; AC Volts (RMS) -0.1 volt to 1500 volts in 7 over- 

lapping ranges; AC Volts (peak -to- peak) -0.2 volt to 4000 volts in 7 overlapping ranges; Resistance - 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero -center indication for discriminator 
alignment Accuracy -± 3% of full scale on dc ranges; ± 5% of full scale on ac ranges Fre- 
quency Response -flat within ± 5 %, from 40 cycles to 5 Mc on the 1.5, 5, and 15 -volt rms ranges and 
the 4, 14, and 40 -volt peak -to -peak ranges DC Input Resistance -standard 11 megohms (1 megohm 
resistor in probe). *User Price (Optional) 

See them all at your local RCA Test Equipment Distributor! 

RADIO CORPORATION OF AMERICA 
ELECTRON TUBE DIVISION HARRISON, N.J. 
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come something of the past. We see 
thoughts in this direction in the way 
more and more manufacturers are 
sounding out independent shops to do 
factory work." 

Mr. Krantz said that much of the 
imported equipment, including radios, 
television and tape recorders, is tinier 
than ours and requires more work, time 
and finer tools. "Coupled with the high 
cost of American labor, it becomes 
economically unsound for customers to 
have the sets repaired. It's cheaper to 
replace them." 

AGAINST CAPTIVE SERVICE 
Sell yourself and your service! 

Refuse to be new -set salesmen! Advise 
your customers to have their old sets 
repaired and not to purchase new ones! 
These are the recommendations the 
Television Service Association of Dela- 
ware Valley is making in its monthly 
publication, as a part of its fight 
against captive service. 

The association goes on to point out 
that is only through the combined 
efforts of all independent service 
dealers that captive service can be 
stopped. 

LICENSING FOR LOUISIANA 
State Bill HB761 now enables all 

electronic technicians, including those 
in rural areas and towns under 20,000, 
to become eligible to operate under the 
Louisiana TV license law. Until now, 
only technicians in towns with a popula- 
tion of more than 20,000 were affected. 

The bill was apparently supported 
by almost all groups. This is how it 
went in the State Legislature: 

House committee - passed unan- 
imously 

House floor vote -61 to 25 
Senate committee -passed unan- 

imously 
Senate floor vote -35 to 1 

SERVICE GROUP ISSUES 
LICENSES 

To identify qualified service techni- 
cians and dealers, the Federation of 
Radio & Television Associations of 
Pennsylvania is issuing its own licenses 
to qualified shops and technicians. The 
licenses are framed certificates that 
bear the association's seal and are 
intended to identify to the public those 
technicians and shops that are both 
reputable and qualified to do TV service 
work. END 
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PATENTS 
@ ® z 

TRANSISTORIZED IGNITION SYSTEM 
Patent No. 2,941,119 

Gerald M. Ford, Kokomo, Ind. (Assigned to General Motors Corp., Detroit) 
This ignition system permits higher stepup electrodes by breaking the current in a low -volt- 

of voltage and minimizes burning of spark -plug age circuit. 

DISTRIBUTOR BREAKER POINTS 

OFF 
O 

SI ON 

+ 
0 

BATT 

1 

S20 
V o 

ONO 

RY 

.__.-f 
s d 

CONTROL 
TRANS 

TI 

I -1. I 

SPARK 
PLUG 

T2 
IGNITION 
COIL 

TO OTHE PLUGS 

GENERAL ELECTRIC 

DECEMBER, 1960 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Get practical training in New Shop -Labs of Coyne. 
Prepare for a better job and a successful 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 coupon or write 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, Jr.. President CHARTERED 
NOT FOR PROFIT 

COYNE 150isw Congress PkWy. 
j Chicago. Dept. 00 -50 

rCOYNE Electrical School 
1501 W Congress Pkwy., Chicago 7. III. 
Dept. s0 -5C 
Send FREE book "Guide to Careers" and details 
of all training you offer. However, I am especially 
interested in: 

ELECTRICITY 

NAME 

ADDRESS 

CITY L 

TELEVISION BOTN FIELDS 

STATE 

LEARN TUNNEL DIODE THEORY: 

-1 

General Eleciriclransislor Manual 
New Fifth Edition of an Industry Classic 

These days you hear a lot about the amazing 
tunnel diode - 100 times faster than the fastest 
transistor. But do you know its basic theory of 
operation ... how it performs a feat considered 
impossible in terms of classical physics? 

You will after you've studied the new Fifth 
Edition of General Electric's famous Transistor 
Manual - one book that's indispensable for a 
working knowledge of the transistor field. New 
material in its 320 fact -filled pages includes tun- 
nel diode switching circuits and amplifiers . . . 

hi -fi and radio circuits ... feedback and servo 
amplifiers . .. silicon controlled rectifiers ... and 
complete specs and JEDEC listings. 

Get your copy today from your G -E Semicon- 
ductor Distributor or by mailing one dollar with 
the coupon below. 

General Electric Company, 
Section 56012C, Electronics 

Rush me the enlarged new 
sistor Manual. I enclose $1. 

Semiconductor Products Dept., 
Park, Syracuse, N. Y. 

5th Edition of the General Electric 
00. (No stamps, please.) 

Name 

Address 

City Zone State 
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NEWLJ 
Manufacturers of the 
world famous line of 

Golden '60 electronic kits 

Versatile MULTITESTER KIT 

for laboratory, service shop and 
amateur use 

41/2" meter (400 micro - 
amps movement). Separate 
scales for AC voltage and 
current, DC voltage and 
current, decibels and re- 
sistance. Bakelite case. 
Construction manual, bat- 
teries available. 

C 
M 4el $3.50 

IVOEW 2i ' / /0° TV TUNER KIT 

WITH STAGE- BY -STAGE 

ASSEMBLY AND CHECK SYSTEM 
Unique ARKAY 
tuner kit permits 
checking of each 
stage as it is fin - 

à ished. Modern slim- 
line chassis. Five ' separate controls 
plus fine tuning ring 
on channel selector. 
Clean design, su- 
perb performance. 

Model 14T23 $79 95 
less 

J C.R.T. 

5 tube radio DYNAMIC DEMONSTRATOR 

mounted on 
easy -to -read 

schematic 
board 

, 
't #rkllttl 

A complete radio education in one Model 
project. Consists of a 5 tube super- 

DDS het radio mounted on a large 
demonstration board. Clearly il- 

$39.95 lustrates circuitry and the functions 
of the components. 

10 PROJECTS 

ONLY 

513.95 
Educational, practical. Build a radio receiver, 
phono- microphone amplifier, broadcast station, 
signal tracer, electronic timer, five other pro- 
jects. Teaches functions of circuitry while you 
have fun building. With detailed 12 pg. 
instruction manual. 

all prices 5% higher west of the Mississippi 

For complete catalogue of ARKAY KITS write today to: 

f_ S Hlf ll /IDLI.ITI' 

88 -06 Van Wyck Expressway, Richmond Hill 18, N.Y. 
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Sl is the battery switch. S2 is turned ON for 
transistorized ignition and OFF for conventional 
operation. With S2 on, relay RY is energized to 
attract (downward) its three -gang armature. 
Current flows through line A, primary of con- 
trol transformer T1, line B, distributor and 
ground. The distributor cam makes and breaks 
the current to induce a high voltage in the 
secondary of Tl. At some critical moment, this 
biases all transistors to conduction. When the 
voltage collapses, the transistors are blocked 
again. 

During conduction, the current can be traced 
through line A, the transistors, primary of ig- 
nition transformer T2, line C and ground. A 
high voltage appears at the spark plug due to 
induction. 

With S2 off, the system becomes a conventional 
one. RY releases its armature. The only current 
path is now through line A, line C, primary of 
T2, distributor and ground. 

MICROWAVE OSCILLATOR 
Patent No. 2,944,167 

Herbert F. Mature, West End, N. J. (Assigned to 
Sylvania Electric Prod., Inc., Wilmington, Del.) 

This oscillator performs at frequencies as high 
as 24,000 mc. It consists of an N -type crystal at 
a very low temperature. An electric field E- 
developed between plates A and B secured to the 
crystal -and magnetic field H are applied at 
right angles. See the diagram. E is upward, H 
is into plane of paper. 

ELECTRON 
PATH 

fA 

4- 

,, ®H 

E! 

PULSE 
INPUT 
o 

TUNED 
CKT 

1 

N-TYPE XTAL 
o 

SIGNAL 
OUTPUT 

A pulse injects electrons into the semiconduc- 
tor. These tend to move toward the positive E 
terminal, as well as to move in clockwise circles 
around H. A typical electron will miss the 

upper plate because of its curved path. E slows 
it down and finally reverses its direction. Again 
the electron accelerates and travels clockwise. 

The electron gives up energy during accelera- 
tion, absorbs energy during deceleration. This 
energy is transferred to a resonant circuit or 
cavity tuned to the proper frequency. If a cavity 
is used, it must be insulated to avoid shorting 
E. Mica spacers may be used to separate the E 
terminals from the cavity walls. 

SERIES TRANSISTOR 
AMPLIFIER 

Patent No. 2,943,267 
Dominick Randise, Oaone Park, N. Y. (Assigned to 

Sperry Rand Corp., Great Neck, N. Y. 
Transistors connected in series can handle 

output voltages too high for a single transistor. 
Thus, if each can carry 10 volts safely, then a 
series of three can handle a maximum of 30 
volts. 

V1 is shown as a common -emitter stage. The 

others are common -base. Load current flows 
through them all in series. Knowing the beta of 
a transistor and its collector flow, its base cur- 
rent and dropping resistor may be calculated. 

The input signal should be sufficient to drive 
V1 to maximum output, in this case 10 volts. 
V2 should have a gain such that 10 volts between 
emitter and ground produces 20 volts between 
collector and ground. A base R-C network con- 
trols the gain of this stage. V3 also has a gain - 
controlling network. END 

your assurance 
of brand name 

qualify 

\/ 
NO -NOISE 

VOLUME CONTROL 
and CONTACT 

RESTORER 
Cleans Lubricates 

Protects 
Not a Carbon Tet 

Solution 
2 oz. 6 oz. 
Bottle Can 

$100 $225 
Net to Net to 

servit Servicemen 

1 

"No- OISE" 

PRODUCTS 
NO -NOISE 

TUNER -TONIC 
with PERMA -FILM 

Cleans. lubricates, 
restores all tuners, 
including wafer type. 
Non -toxic, non -In- 
flammable. 
For TV, radio and 
FM use. 
Eco - 
nomical } -a lit- s 
tle does 
a lot. 

6 oz. 
Aerosol 

Can 

$325 

eli£" 

Net to 
Servicemen 

FREE At your 

Jobbers 

5" PLASTIC 
EXTENDER 

Push Button Assembly 
For Pin -Point Applications 
Does Not Cause Shorts 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 

P.S. Be Sure To Ask For 
NO -NOISE 

RUBBER COAT 
oz. 

Spray Can 

Purchasing 
A HI -FI 

SYSTEM ? 
TIME PAYMENTS AVAILABLE 

Up to 2 years fo pay! 

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. 

Free Hi -Fi Catalog 

AIREX 
RADIO 
CORPORATION 

Jim Lansing* 
Altec Lansing 
Electrovoice 
Jensen 
Hartley Viking 
University 
Acoustic Research 
Janszen 
Wharfedale 
USL Citizen Band 
Gonset Hallicrafter 
Texas Crystals 
Concertone 
Bell G.E. 
Weathers 
Harman- Kardon 
Eico Pilot 
Acrosound 
QuadAmpl & Spkrs* 
Dual Changer 
Bogen Leak 
Dynakit Fisher 
H. H. Scott 
Thorens* Sherwood* 
Pentron Roberts 
Ampex DeWald 
Sony Tandberg* 
Challenger 
Wollensak 
Garrard 
Miracord 
Glaser -Steers 
Rek -O -Kut 
Components 
Norelco 
Fairchild 
Pickering Gray 
Audio Tape 
Magnecord* 
Artizan Cabinets 

Rockford Cabinets 
"liai, T ad,'d 

64-RE Cortlandt St., N.Y. 7, CO 7-2137 
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WESTINGHOUSE MODEL H736T17 
The complaint was poor horizontal stability varying with 

the different channels. 

ADD 56µµf 
CAP 

2 

F- OM 
SYNC 
SEP 3 

12AU7 HORIZ MVB 

5-40 pf 
TO HORIZ 

OUTPUT 

20.11 

- I 

RINGING .0039 
COIL 

OK 

265V 

We tried adjusting the trimmer capacitor in the multi - 
vibrator. Sync improved as it was tightened but we were 
not able to get enough capacitance variation. So we changed 
the total capacitance by shunting the trimmer with a 56 -µµf 
ceramic disc capacitor. Then we readjusted the trimmer for 
best sync on all stations. Jack Roberts 

CAR RADIO TROUBLE 
Recently I encountered a number of auto radios with 

power supply trouble only during humid weather. Inspec- 

25K 

HORIZ HOLD. 
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For An 

Important 

Message 

Concerning 

Your Career 

In Electronics 

See. Page 75 
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11 
11 

DECEMBER, 1960 

BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU- KIT" 
All Guaranteed fo Work! 
PRACTICAL only 

HOME 
RADIO 
COURSE 

NOW INCLUDES 
* 12 RECEIVERS 
* 3 TRANSMITTERS 
* SQ. WAVE GENERATOR 
* AMPLIFIER * SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1946 

* No Knowledge of Radio 
Necessary * No Additional Parts or 
Tools needed 

* Excellent Background for TV 
* School Inquiries Invited 
* Attractively Gift Packed 

FREE EXTRAS 
SET OF TOOLS RADIO 8 ELECTRONICS TESTER ELECTRIC 

SOLDERING IRON TESTER INSTRUCTION MANUAL MEMBER- 
SHIP IN RADIO -TV CLUB: CONSULTATION SERVICE HI -FI GUIDE 

QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS- CUTTERS 

ALIGNMENT TOOL WRENCH SET CERTIFICATE OF MERIT 
VALUABLE DISCOUNT CARD 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu -Kit" offers you an outstanding PRACTICAL NOME RADIO COURSE at 

a rock -bottom price. Our kit is designed to train Radio & Electronics Technicians, 
making use of the most modern methods of home training. You will learn radio 
theory. construction, servicing, basic Hi -Fi and TV repairs, code, FCC amateur 
license requirements. 

You will learn how to identify radio symbols. how to read and interpret sche- 
matics, how tomount and lay out radio parts, how to wire and solder. how to operate 

helectronic equipment, how to build radios. Today it is no longer necessary o spend 
undreds of dollars fora radio course. You will receive a basic uction in radio, 

worth many times the small price you pay, only $26.95 complete. 
THE KIT FOR EVERYONE 

The Progressive Radio "Edu -Kit" was specifically prepared for any person who 
has a desire to learn Radio. The 'Edu -Kit" has been used successfully by ung 
and old in all parts of the world, by many Radio Schools and Clubs in this country 
and abroad. It i used for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world. 

The Progressive Radio 'Edu -Kit'' requires no instructor. All instructions are 
included. Every step is carefully explained. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the 

world. and is universally accepted as the standard in the field of electronics training. 
The 'Eau -Kit" uses the modern educational principle of "Learn by Doing. 
Therefore, you will construct radio circuits, perform jobs and conduct experiments 
to illustrate the principles which you learn. 

You begin by examining the various radio parts included in the "Edu -Kit." You 
then learn the function, theory and wiring of these parts. Then you build a Simple 
radio. With this first set, you will enjoy listening to regular broadcast stations, 
learn theory, practice testing and troubleshooting. Then you build a more ad- 
vanced radio, learn ore advanced theory and techniques. Gradually, in a pro- 
gessive manner, and at your own rate, you will find yourself constructing more 
advanced multi -tube radio circuits, and doing work like a professional Radio 
Technician. 

Included i 

n 
the 'Edu -Kit' course re twenty Receiver, Transmitter, Code Oscil- 

lator, Signal Tracer. Signal Injector, Square Wave Generator and Amplifier circuits. 
These are not unprofessional "breadboard" experiments, but genuine radio circuits, 
constructed by means of professional wiring and soldering on metal chassis, plus the 
new ethod of radio construction known as "Printed Circuitry." These circuits 
operate on your regular AC or DC house current. 

In order to provide a thorough, well-integrated and easily -learned radio course, 
the 'Etlu -Kit" includes practical work as ll as theory; troubleshooting in addi- 
tion to construction; training for all, whether your purpose in learning radio be 
for hobby, business or job: progressively -arranged material, ranging from simple 
circuits to well -advanced topics in Hi -Fi and TV. Your studies will be further aided 
by Quiz materials and our well -known FREE Consultation Service. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions nee ssaIT to build 20 different radio 

and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube 
sockets, variable. electrolytic, mica. ceramic and paper dielectric condensers, r is- 
tors, tie strips, coils, hardware. tubing, punched metal chassis, Instruction Man- 
uals, hookup wire, solder, selenium rectifiers, volume controls, switches, knobs, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chas- 
sis, tube sockes, hardware and instructions. You also receive a useful s t 
of tools, a professional electric soldering iron, and a self -powered Dynamic Radio 6 
Electronics Tester. The "Edu-Kit" also includes Code Instructions and the Pro- 
gressive Code Oscillator, in addition to the F.C.C. -type Questions and Answers for 
Radio Amateur License training. You will also receive lessons for servicing with 
he Progressive Signal Tracer and the Progressive Signal Injector, and a High 

Fidelity Guide and Quiz Rock. Everything is yours to keep. 
1. Statatis, of 25 Poplar Pl., Waterbury, Conn., writes: 'I have repaired severa 

and for my friends, d made money. The Edu -Kit" paid for itself. I was ready 
o spend $240 for a Course, but I found your ad and sent for your Kit." 

UNCONDITIONAL. MONEY -BACK GUARANTEE 
The Progressive Radio " Edu -Kit" has been sold to many thousands of Indi- 

viduals, schools and organisations, public and private, throughout the world. It 
is recognized internationally as the ideal radio course. 

By popular demand the Progressive Radio "Edu -Kit" Is now available in 
Spanish as well as English. 

It is understood and agreed that should the Progressive Radio " Edu -Kit" be 
returned to Progressive 'Edu- Kits" Inc., for zny reason whatever, the Pur- 
chase price will be refunded in full. without quibble or question, and without 
Belay. 

The high recognition which Progressive "Edu- Kits" Inc. has earned through 
its many years of service to the public is due to its unconditional insistence 
upon the maintenance of perfect engineering, the highest instructional stand- 
ards, and 1de ̂  adherence to its Unconditional Money -Back Guarantee. As a 
result, we do of have a single dissatisfied customer throughout the entire 
world. 

ORDER FROM AD- RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS WORTH $7.00 

Send "Edu -Kit" Postpaid. I enclose full payment of $26.95. 
Send "Edu -Kit" C.O.D. I will pay 526.95 plus postage. 
Send me FREE additional information describing "Edu- Kit." 

Name 

Address 

Progressive "EDU -KITS" Inc. 
1186 Broadway, Dept. 171G 

Hewlett, N. Y. 
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I° 
UY PYRAMID. 
GET MORE 

Only Pyramid offers you so much! Only 
Pyramid gives you highest quality ca- 
pacitors plus so many "all new" extras. 

THE VU -PAK 

An entirely new way to package capacitors ... 
clear plastic tubes, plainly labeled and packed 
with the highest quality electrolytic twist -mount 
capacitors. Each re- usable Vu -Pak comes with 
a blank label, ideal for storing small parts and 
tools on your bench or in your tool kit. 

EXTRA OFFER! 
Save 50 Vu -Pak labels and get the 
fabulous new Pyramid storage 
rack the Capac -o -mat, at tre- 
mendous savings from your 
authorized Pyramid distributor. 
The Capac -o -mat fits right on 
your shelf, is dust -free and holds 
54 Vu -Paks. 

JEWEL BOX 

lrfrelf 
I, ..r. 
!' T f.JalAarryYris, 
.--7 werippermt.. 

Handsome tan plastic, high impact cabinet 
with 9 drawers, contains 45 assorted Mylar -- 
paper Gold Dip capacitors, type 151. Practical 
... convenient ... for storage in your shop, or 
home. Actual value of the Jewel Box with 45 
Gold Dip capacitors -$19.50, dealer net only 
$9.25. 

Gold Dip capacitors are also available in Clear. 
Vu paks .. , 5 to a package. Find them on 
Pyramid's new Whirl -o -mat on your favorite 
parts distributor counter. 

"GOLD STANDARD" 111 KIT 
Clear lucite hinged box containing 
75 Pyramid's popular assorted 
Gold Standard Mylar' capacitors. 
You'll find so many uses for the 
Gold Standard 111 Kit. Actual 
value is $26.00, dealer net only 
$13.00. 

515 LYTIK -KIT 
Hinged cover, clear lucite box with 
15 assorted miniature low voltage 
electrolytic capacitors for transistor- 
ized circuit replacements, type 
MLV. This Kit is a constant com- 
panion to any busy serviceman. 
Actual value, $20.60, dealer net 

only $10.30. 

PYRAMID 
ELECTRIC 
COMPANY 

itDISTRIBUTOR DIVISION: UNION CITY, NEW JERSEY 
Factories: Gastonia, North Carolina Darlington, South Carolina 
In Canada: Wm. Cohen, Limited, 8900 Tanguay Street, Montreal 
Export: Morhan Exporting Co., 485 Broadway, New York 13, N.Y. 

tion revealed arcing at the base of the vibrator socket, 
caused by accumulations of dirt and grime. To correct the 
difficulty and prevent callbacks, I cleaned the bottom of the 
vibrator socket and sprayed on a coat of anti -corona dope. 
-John A. Comstock 

ZENITH MODEL 2229 
Trouble: Unstable sync, waveforms near normal. 
Check the boost -voltage filter capacitor (10 -µf 475 -volt 

1/2 I2AX7 
VERT MVB 

TO VERT OUTPUT 

HEIGHT 

MEG 

+ 10 
1475V 

TO CRT G2 

DECK FOR 
LEAKAGE 

unit off the arm of the height control). May be leaky, feed- 
ing pulse into sync circuit, cancelling sync at vertical 
oscillator. -William Porter 

SAVE YOKE COILS 
Sometimes the inside of a yoke or even a focus coil sticks 

to the neck of the picture tube. This would never happen, 
if a coating of light grease were applied to the inside of the 
coils. The grease forms a film between the coil and the neck 
of the picture tube and keeps it from sticking. -A. von Zook 

RCA T100 
Complaint: Buzz in sound when picture control is set for 

best picture. When agc control is set for no buzz, sound is 
too weak. 

Cure: Adjust age for normal picture or turn it all the 
way up. Then adjust the bottom slug in the sound discrim- 
inator transformer for minimum or no buzz. Agc control 
can then be operated at any setting without buzz in sound. 
Align entire sound section for maximum output. -Harry C. 
Keller END 
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NOVEL BCI TRAP 
I live about a half block from KFSG, 

operating on 1150 kc. BCI is so severe 
that I can't use my radio. A few days 
ago, I salvaged a two- section permeabil- 
ity tuner from a discarded trf set and 
connected the coils as interference traps 
in the cathode returns of the rf ampli- 
fier and mixer of an old Hoffman re- 
ceiver (see diagram). When the tuner's 
circuits, Ll -C1 and L2 -C2, were ad- 
justed to 1150 kc, I received several 

RFAMPL IXER IFAMPL 

L21 

OUT 
IN 

C2 L31 C3 

stations without interference. I plan to 
connect a similar trap (L3 -C3) in the 
if circuit and tune it to the interference 
if caused by stations on channels ad- 
jacent to the one being tuned in. This 
circuit will have to be retuned for 
each station received, so I'll probably 
try an old bfo transformer. Nate 
Silverman 
[If cathode bias is used on any of the 
stages being trapped, connect the trap 
(Ll -C1, etc.) between the cathode and 
the bias network. Editor] 

RE: NIGHT SWITCH FOR HI -FI 
The article "Night Switch for Hi -Fi" 

in the May, 1959, issue reminded me of 
a simple modification that I made in my 
phonograph which featured a SIESTA 
switch -the ac input to the amplifier 
was controlled by the automatic shutoff 
switch on the changer. I don't like this 
feature as originally installed because 
by the time that you can get a new 
stack of records on the changer, the 
amplifier's tubes are cold. When you 
start the changer, the arm drops on the 
record before the tubes have a chance 
to warm up and you are cheated out 
of the first few seconds of play. 

The diagram (Fig. 1) shows the 
hookup. When the dpdt switch is in the 
SIESTA position, one side of the ampli- 
fier's power line is completed through 
the shutoff switch on the changer. After 
the last record, the switch opens and 
cuts off the changer and amplifier. The 
next day, just throw the switch to 
NORMAL to turn on the amplifier. 

DECEMBER, 1 9 6 0 

NOW IN KIT FORM 

FOR THE FIRST TIME! 

RCA SeniorVoltOhmyst®WV98B (K) 

with 

completely 

assembled and 

soldered 

etched - circuit 

board ! 

Here's the VTVM deluxe -the famous RCA Senior 
VoltOhmyst preferred by professionals- brought 
to you now in easy- to- assemb'e kit form! All corn - 
ponents and leads on the etched- circuit board 
come to you completely mounted and soldered! 
The input probe and cable, with built -in DC /AC- 
Ohms switch, comes completely assembled and 
wired! Assembly time is cut in half! The etched - 
circuit board, itself, is 5O% thicker to provide 
extra strength! 

The Senior VoltOhmyst measures peak -to -peak 
voltages of complex wave forms for use in video, 
sync or deflection circuits -rms values of sine 
waves -voltages -and resistance. Meter is elec- 
tronically protected against burnout. Applications 
for the WV -98B (K) include measurements at audio 
and radio -broadcast frequencies. 

CHECK THESE DELUXE FEATURES 
Large, easy -to -read meter with expanded scales -61/2 inches 
wide, 26 square inched 
3% accuracy full -scale on both ac and dc measurements. 
200- microampere meter movement, with less than 1% track- 
ing error. 
Precision multiplier resistors with accuracy of 1 %. 
Sturdy single -unit streamlined probe with built -in DC /AC- 
OHMS switch. 
Rugged die -cast aluminum case. 
Rugged construction specially designed for rapid, easy as- 
sembly. 
Leather carrying handle. 

SPECIFICATIONS 

DC Voltmeter: Ranges -0 to 1.5, 5, 
15, 50, 150, 500, 1500 volts 
Accuracy -± 3% of full scale 
Input Resistance -11 megohms (1 

megohm in probe tip) 
Sensitivity -7.3 megohms -per -volt on 
1.5 -volt range 
Zero -Center -scale adjustment for 
discriminator alignment 

AC Voltmeter: Ranges: RMS -0 to 1.5, 
5, 15, 50, 150, 500, 1500 volts 
Peak -to- Peak -0 to 4, 14, 42, 140, 
420, 1400, 4200 volts 
Accuracy -± 3% of full scale 

Ohmmeter: Ranges -0 to 1000 meg- 
ohms (7 overlapping ranges) 
Center -Scale Values -10, 100, 1000, 
10,000 ohms; 0.1, 1, 10 megohms 

all for only 

'62.50 
Complete with pre- assembled WG -299D 
probe and cable, alligator clip and ground 
cable. Plus easy -to- follow step -by -step in- 
structions for assembly and operation. 

"User price optional 

For further information, check with your Authorized RCA Electronic Instruments Distributor, 
or write: Commercial Engineering, RCA Electron Tube Division, Harrison, New Jersey. 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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SERVICE MASTER... 

EVERY i001 YOY NEED 

99% Of iNf TIME 

complete -piece kit for radio, TV, 

and electronic service calls 

2 HANDLES: 

shockproof plastic. 
Regular 4" length 

2 "Stubby.lnter- 
changeable. Patented 
spring holds snap -in 
tools firmly in place. 

9 NUTDRIVERS: 

High Nickel chrome 
finish, 3;6" to %" 

3 STUBBY 

NUTDRIggVERS : 

1 , 

EXTENSION BLADE: 

Adds 7 ". Fits 
both handles. 

3 SCREWDRIVERS: 

Two slotted ... 

#1 Phillips 

2 REAMERS: 

'/e é ", 
ADJUSTABLE 

WRENCH: 

6" thin pattern, 
1" opening 

LONG NOSE PLIER: 
"Cushion Grip ", 
21/t" nose 

DIAGONAL PLIER: 
"Cushion Grip ", 
hand -honed 
cutting edges 

ROLL UP KIT: 
Durable, plastic - 
coated canvas. 
Compact, easy - 
to- carry. 

Ask your distributor to show you kit 99 SM 

XCELITE, INC. ORCHARD PARK, N.Y. 
Canada: Charles W. Pointon, Ltd., Toronto, Ont. 
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AMPLIFIERS --- - 
PWR TRANS *`- 

I 

I Socs: 

2 

y7 

I_PL 

PAINT DOT 

SIESTA NORMAL 

PHONO MOTOR .. PL 3 

l\rO AUTO SW 
oo ON CHANGER 

ó 

3 

Flq.i 

SOC 1 is an ac receptacle mounted 
on the back skirt of the amplifier 
chassis. It and its mating plug PL 1 
should be polarized types or must be 
polarized with dabs of paint. Connectors 
SOC 2 and PL 2 disconnect the ampli- 
fier from the switching circuit. Use a 

117 VAC 

AMPLIFIER r PWR TRANS 
OR RADIO I 

I OFF 
I, 

ION 

PHONO MOTOR 

AUTO SW ON CHANGER 

Fig.2 

shorting plug in SOC 2 to restore the 
amplifier to normal use or when serv- 
icing. Connectors SOC 3 and PL 3 are 
for disconnecting the changer for serv- 
icing.-C. L. Van Liew 

The Night Switch in the May issue 
is a good circuit but it may be difficult 
for a layman to wire without a tech- 
nician's help. My circuit (Fig. 2) is 
simpler and does not require a relay or 
neon lamp. With the switch in position 
A, the changer's shutoff switch is by- 
passed and the amplifier or radio is 
turned on and off with its own switch. 
Position B shunts the radio or ampli- 
fier's ac input across the phono motor 
so it is switched off after the last record 
has played. -M. H. Gurbaxani 

ONE -TRANSISTOR SUPERHETERODYNE 
This circuit was put together just bringing this wire out and rewinding 

to see if it would work. Selectivity was the secondary to make two separate 
good, but the set wasn't any better on windings. Of course, if you can get a 
sensitivity than a well designed one- ferrite -core antenna that already has 

awE;' 
F I ! _ ERRITE ANT MS-272 

BLUE 

¡LMS-261 
123.1µµf 

TUNING 

\ 78.4 
4 

RED 

IF TRANS MS -269 

r Z=25K 
iZ=IK 

2 IN34 

6V 

2Nl68-A 
5 

2 

3 

- .01 

5 

OSC TRANS MS -265 

transistor circuit, but it was a super - 
het and as simple as one could be. 

The ferrite -core loop antenna is 
modified by unwinding the secondary 
and breaking the connection where it 
joins the ground end of the primary, 

5K 

3 -4.5V 
PHONES 

t 

270 K 

+ BATT 

-° o--o 
s 

AM DETECTOR 
By changing the connection of the 

volume control in Leonard E. Geisler's 
article "Rejuvenation for the AM 
Detector" (October, 1959), the circuit 
can be improved. The way it is now 
arranged, the volume control is float- 
ing. If it is connected as shown here, 
it will act in a much more positive 
fashion. 

Also note the changed capacitor and 
resistor values. They will help give im- 
proved avc action in small superhetero- 
dyne sets. 

separate primary and secondary wind- 
ings, you save yourself a job. 

The set overloads on two locals, but 
a resistor from ground end of loop to 
the chassis, 10,000 to 40,000 ohms, may 
help. -W. G. Eslick 

IMPROVEMENT 
IN34-A OR SIMILAR 

.005 

100µµf 

470K 

.25 

68 K 

100K 

AVC 205 

TO 
AUDIO 
AMPL 

500K 
VOLUME 

Using this detector, you can change 
the 12SQ7 to a 12SN7 and get an extra 
if or of stage. If you don't like the 
12SN7, try a 12SC7 or a 12AX7.- 
Leslie A. Moss END 

RADIO -ELECTRONICS 
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-DX -16 Super Deluxe TV KITS "ONE DOLLARIYS 
70° or 90 °- operating all 17 ", 21 ", 24" and 27" PICTURE TUBES 

,gyp * Produces a 16 -Tube Chassis with 30 -Tube performance. * Latest Intercarrier Circuitry and Multi- section Tubes. 
* Standard Neutrode Tuner for Selectivity & Fine Definition. 
* All Video and I.F. Coils factory pre -aligned and tuned. 
* Large 250ma Power Transformer for dependable service. * 12" Speaker or Twin -cone 6" x 9" Speaker. 

Includes LIFE -SIZE step -by -step Building Instructions 
Most Up -To -Date and Practical Course in Television 

COMPLETE KIT 
with SET of WESTINGHOUSE TUBES$f3.49 

4 urlI;, ops, e,'I'''. Gt'4. 121;11, GSN7, rRt hi, 61.V4, OHO, 
1X211, 51'4. h INI, 511'5, incl. in the 'tuner (le;; CRT/ Dimensions 172/1" W x 16" D 

Shipping weight 0 lbs. 
,t 

Also sold on EASY -PAYMENT -PLAN Buy LIFE -SIZE Instructions -$2.49 -and buy Parts as you build. 

L23" TV Cabinet Kit.. $28.47 24" or 27" TV Cabinet Kit .. $38.47 

J 
BUILD ówri CABINET ANY TV CHASSIS 
Comparable to the type that Top Mfrs. use on high priced TV sets. 

CABINET KIT with 90% of the ¡ob done, includes - 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 

And EASY -TO- FOLLOW ASSEMBLY INSTRUCTIONS 
Front, Top and Sides supplied in a beautiful Piano Fini,h Knob panel 
undrilled For matching Mask specify type or number et CRT used. 
Some price -- Mahogany, Walnut or Blond. (Shipping weight aG lbs.) 

21" CABINET KIT 26 H, 25 "W, 22"D $2697 
24" or 27" Front Panel Assembly .. $24.97} 

TECH- MASTER for 1961* Ai GOLD MEDAL" #2430 -B 
LATEST #630 CIRCUITRY WORLD'S MOST POWERFUL TV CHASSIS 
COMPLETE ready to play - Including Tubes, 12" Speaker, Knobs, Etc. i1es t lrr 
90° TV Chassis $175.85 110° TV Chassis 5182.60 Brochure on request 

TUBULAR CONDENSERS -85 °C TOP QUALITY- Equally as good for Radio or TU work 
.0047.400v,.01 -400v, .02-400v, .047-400v, .001-600v, .0047600v, .01 -600v, .02 -600v, .03 -600v 5c ea. 
.1 -400v. ,25 -400v, .47 -400v, .047 -600v. .1 -600v, .25-600v, .001- 1000v, .0047- 1000v, .01- 1000v, 8c ea. 
.039- 1000v, .047- 1000v, .1- 1000v, .007- 1600v, .03- 1600v, .05-1600v, .005- 3000v, .001.6000v, 140 ea. 

ELECTROLYTIC CONDENSERS -85 °C 1 -50v, 1 -150v, 2.350v, 25 -50v, 8.150v 19c ea. 
20/20 -150v, 50 /30.150v, 40 -150v, 10 -450v, 20.450v, 30 -450v, 40.450v, 60 -450v, 80 -450v 340 ea. 

CARBON RESISTORS -Regular factory stock in Stackpole, Speer, etc. 
1/2 WATT 10% 10, 39, 47, 100, 120. 150, 270, 330, 390, 470, 560, 680, 820, lk, 1800° 20 ea. 
'/2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k22 20 ea. 
1/2 WATT 10/ 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k:2 2e ea. 
1/2 WATT 10 °o 390k, 470k, 560k, 680k. 820k,12 1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEG 2e ea. 

1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, lk, 1800, 2700, 47002 36 ea. 
1 WATT 10% 6800, 10k, 15k, 18k, 22k, 27k. 33k. 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k52 30 ea. 
2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470k 40 ea. 

WIREWOUND RESISTORS 5.5w, 16.10w, 20-10w, 47 -5w, 100.5w, 140 -5w, 220-5w 90 ea. 
280-10w, 390 -5w, 470.5w, 500 -10w, 680 -10w, 820 -5w, 1K -5w, 1K -10w, 1500 -5w. 2K- 10w 90 ea. 
2500 -5w, 3K -10w, 4700.5w, 5K -10w, 6K -10w, 7K -10w, 8200.5w, 10K -5w, 15K -5w, 22.5K- 12w 9c ea. 

CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 150 uuuf 3c ea. 
CERAMIC CONDENSERS 220. 250, 270, 330, 470, 1k, 1200, 1500, 2k, 5k, 6800, 10k mme 30 ea. 

MICA CONDENSERS s, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 'time 30 ea. 
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k In/of 30 ea. 

1 - 5" PM SPEAKER ""co #5 magnet $1 
1 - 4" PM SPEAKER tin.t,t t5 magnet $1 
1 - 3" PM SPEAKER Iii1 =5 magnet $1 
1 - 31/2" TWEETER SPEAKER for HI -FI $1 
4 - AUDIO OUTPUT TRANS. 50L6 type $1 
3 - AUDIO OUTPUT TRANS. 6K8 or GYA type,$1 
3 - I.F. COIL TRANSFORMERS 458 kc $1 
3 - i.F. COIL TRANSFORMERS 10.7 me. FM $1 
3 - I.F. COIL TRANSFORMERS2262 kc (auto), $1 
40 -ASST. PRECISION RESISTORS best sizes $1 
5 - SELENIUM RECTIFIERS 1í51mí list 81.51) e:í 51 
4 - SELENIUM RECTIFIERS 75ma, $1 
3 - SELENIUM RECTIFIERS 150 me $1 

Q 3 - SELENIUM RECTIFIERS 250ma $1 
2 - SELENIUM RECTIFIERS 3ooma Si 2- SELENIUM RECTIFIERS) -450mä 1 -65 m:,,$1 
10 -TV CARTWHEEL CONDENSERS lokv 51 

Q 3 - TV CARTWHEEL CONDENSERS molly $1 
2 - TV CARTWHEEL CONDENSERS 305v S1 
1 - TV RATIO DETECTOR COIL 4.5mc $1 
1 - TV RATIO DETECTOR COIL 10.7tne $1 
1 - TV SOUND I.F. COIL m.5,nc $1 
3 - HV RECTIFIER SOCKETS Ins m'nted Si 
3 - HV RECTIFIER SOCKETS I x2 se nte,I 51 

10 -TUBES #1U4..$1 
2 - SILICON RECTIFIERS stloma $1 
1 - SILICON RECTIFIER -51hí,:, $1 
1 - LB. SPOOL ROSIN CORE SOLDER $1 
4 - 50' SPOOLS HOOK -UP WIRE 4 001ors $1 
10 - 6' ELECTRIC LINE CORDS '.lth plugs., 51 
5 - TV CHEATER CORDS with both plugs 51 
5 - TV CRT. SOCKETS .' wt 18" lends $1 
5 - HI -VOLT. ANODE LEADS with 18" leads 51 
50 - STRIPS ASST. SPAGHETTI hest sizes $1 i 1 100 - ASST. RUBBER GROMMETS best sizes $1 
100' - TWIN LEAD -IN WIRE 30012 heavy duty S1 
50' - FLAT 4- CONDUCT. WIRE ,1:1ny purposes $1 
25' - INSULATED SHIELDED WIRE S1 
32' - TEST PROD WIRE Since (red or black) $1 1- S7 INDOOR TV ANTENNA5I.gals 3 section $1 
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.$1 
1 - RCA 70° FLYBACK TRANS. #75240 $1 
1 - TV VERT. OUTPUT TRANS. n, to i ratlo 51 
15 - ASST. TV COILS,s n, 1':d:híg, s.;duí, elm_ Si 

VHF STRIPS S1 
65 ASST. D 

TUNER 
STANDARD TUNER STRIPS. S1 

As much as $15 worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT 10% OF $10 OR OVER 

(ON DOLLAR BUYS) 

Plus a FREE SURPRISE PACKAGE 
100 - ASST. 1/2 WATT RESISTORS 5,;5 .51 
70 - ASSORTED 1 WATT RESISTORS $1 
35 - ASSORTED 2 WATT RESISTORS $1 

D 50 - ASST. TUBULAR CONDENSERS $1 
50 - ASSORTED FUSES $1 

Q 75 - 220K 1/2 WATT RESISTORS 10% Si 
D 75 - 470K12 '/2 WATT RESISTORS 10% $1 

5 - DIODE CRYSTALS " )N21 2-IN22 i - 0 t gl 
3 - DIODE CRYSTALS 1 -INGO 1 -íN64 1- 1Nao,$1 
4 - DIODE CRYSTALS IN: ;4A 51 
100 - ASST. CERAMIC CONDENSERS Si 
10 - ASST. WIREW'ND RES. 5. 111, 20 watt $1 
100 - MICA CONDENSERS I,,eoommr.5oov $1 
10 - HV TUBULAR CONDENSERS .005-6000v $1 
35 - ASST. DISC CERAMICS)) t numbers $1 
50 - ASST. MICA CONDENSERSsome in S1 6 -ASST. SLIDE SWITCHES,t1,t, dpdt, etc S1 
4 - BAKELITE KNIFE SWITCHESapat $1 
3 - ASST. TOGGLE SWITCHES ,pst, dpdt, 
15 - ASST. ROTARY SWITCHES$15 worth 51 
100' - FINEST NYLON DIAL CORDhest size 51 
200 - SELF TAPPING SCREWS #H x ,,g $1 
35 - ASST. RADIO KNOBS,,,,, nosh- on 51 
100 - ASSORTED KNOB SET -SCREWS $1 
25 - ASSORTED CLOCK RADIO KNOBS 51 
600 - ASST. H'DWAREscrews. nuts. rivets, ete $1 
35 - ASST. SOCKETS,, ,m1, noval and miniature $1 
25 - ASST. PRINTED CIRCUIT SOCKETS $1 
10 - ASST. VOLUME CONTROLSIess switch, 51 
5 -ASST. VOLUME CONTROLSwíth swnch $i 
20 - ASST. PILOT LIGHTS popular types 51 
10 - PILOT LIGHT SKTS. .,y net type, .vired 51 
50 - ASST. TERMINAL STRIPS 1. 2. a. 4 Itig $1 
10 -ASST. RADIO ELECTRO. CONDENSERS $1 
5 -ASST. TV ELECTROLYTIC CONDENSERS $1 25 -ASST. MICA TRIMMER CONDENSERS $1 
15 - TUBULAR CONDENSERS . r -.m ev SI 
15 - TUBULAR CONDENSERS .25,000v $1 

IL 6 - TV ION TRAPS ,L. 1:,n1 for all CRT's $1 
15 - TUBULAR CONDENSERS .047 -600v $1 
2 - ELECTROLYTIC COND.40 /40 -450v $1 
3 - ELECTROLYTIC COND.50/3o.15ov $1 
25 - ASST. PEAKING COILS popular types , $1 
1 - ELECTRIC PHONO MOTOR 78rpm 110v $1 
10- WIREWOUND RESISTORS 20 ohm -4w $1 
300 - ASST. 1/2 W RESISTORS a,ort leads Si 
4 - TV CENTERING RINGS $1 
35 - DISC. CERAMIC CONDENSERS 5000mmf,$1 
25 - ASST. RADIO DIAL POINTERS S1 
8 - ASST. LUCITE CASES b:nni ror part, 51 
100 - MICA CONDENSERS n20 Si 
3 - ASST. SIZES RADIO CHASSIS PANS 51 
3 - VARIABLE CONDENSERS"lper 420 /IOnm1a S1 
4 - OVAL LOOP ANTENNAS ='t hi -gain type = $1 
3 - LOOPSTICK ANT. (write adjustable $1 
3 -1/2 MEG VOLUME CONTROLS with swlt,-h,$1 
5 - 50K VOLUME CONTROLS 1," swtteh 51 
5 - ASST. 4 WATT WIREWOUND CONTROLS$1 
5 - 1/2 MEG VOLUME CONTROLS .$1 
5 - 1 or 2 MEG VOLUME CONTROLS) isr, ueh .$1 
100 - VOLUME CONTROL HEX NUTS $1 
10 - SURE GRIP ALLIGATOR CLIPS $1 
1 -GOLD GRILLE CLOTH 14 "x14" or 12 °x18 " S1 
5 - SETS SPEAKER PLUGS when $1 
10 - SETS PHONO PLUGS and PIN JACKS $1 
2 - $2.50 SAPPHIRE NEEDLES loon nlaylltg, $1 
35 - MICA COND. 20-50 mmf & 15-68 mmf $1 
35 - MICA COND. 20-100 ram( & 15-270 mmf $1 
35 - MICA COND. 20-470 mmf & IS-680 mmf $1 
35 -MICA COND. 20-820 mmf & 15 -1000 mmf 51 
35 - MICA COND. 20 -2200 mmf & 1S -2400 mmf Si 
35 - MICA COND. 20-6800 mmf & 15-10000 mmf ..,51 
35 - CERAMIC COND. 20-5 mmf & 15-10 mm) 51 
35 - CERAMIC COND. 20-25 mmf & 15-47 mmf $ 1 

35 - CERAMIC COND. 20-56 mmf & 15-82 mmf $i 
35 - CERAMIC COND. 20-100 mmf & 15-150 mmf 51 
35 - CERAMIC COND. 20-270 mm( & 15-470 mmf $1 
35 - CERAMIC COND. 20 -1000 mmf & 15 -1500 mmf$1 

D 35 - CERAMIC COND. 20-200 mmf & 15 -5000 mmf Si 
4 - KENRAD TUBES t6SH7 $1 
2 - TOP NAME #6SQ7 TUBES. , Si 

C 2 - TOP BRAND TUBES #35W4 $1 
TOP NAME TUBES OZ4, 183, 1X28, 5U4, 
6AC7, 6AX4, 6CB6, 6J6, 6K6, 6U8, 6V6, 
6SN7, 6X8, 12AU7, 12AX7, 50L6 Each Si 
El 3 - TV ALIGNMENT TOOLS ...,ortment T I...S1 

3 - TV ALIGNMENT TOOLS assortment #2...51 
3 - TV ALIGNMENT TOOLS assortment x3...51 
3 - TV ALIGNMENT TOOLS .ssortmeat 4...$1 3 -TV ALIGNMENT TOOLS assortment 05...$1 

EACH ALIGNIIL'NT TOOL is ,titre rent and valued at over $1 

HANDY WAY TO ORDER -Simply tear out advertisement 
and pencil mark items wanted (X square is sufficient); 
enclose with money order or check You will receive a 
new copy of this ad for reorders. 

ON SMALL ORDERS -Include stamps for postage, excess will be refunded. Larger orders shipped express collect. 

BROOKS RADIO &TV CORP., 84 Vesey St., Dept. A, New York 1, N.Y. COrland°72359 

DECEMBER, 1960 119 

www.americanradiohistory.com

www.americanradiohistory.com


NOW DELIVERING 

the 8;13 
CAtánerne "Bwid, 2 -Wag Radgins 

II 

from 

GLOBE ELECTRONICS 

The CB -200 Broadcaster Deluxe has 
been designed for the consumer who 
desires more versatility and greater 
selectivity. Five channels - four 
crystal controlled for both transmit- 
ting and receiving. Fifth position 
allows tunable channel selection for 
receiving. 

Dual conversion and newly designed 
squelch circuit eliminates adjacent 
channel interference and silences 
normal receiver noise. 
Unit is only 4x12x10 ", with 3x5" oval 
speaker. Tri- centric tuning dial sim- 
plifies control. Microphone has re- 
tractable coil cord and removable plug, 
Pi Network. $189.95 each, list. 

The CB -100 Broadcaster is smartly 
styled, and weighs only 13 pounds. 
It measures 31/1x101//13 ", with a 
range of 6 to 10 miles. Three chan- 
nels with lighted color buttons indi- 
cate which, channel is in use. Can 
be used in car, boat, office or home. 
FCC Form 505 included with each 
unit for station license. Complete 
with crystals for one channel and 
push -to-talk microphone. $129.95 ea list. 

ic,ée ley/le 
This transistorized 2 -way radio is only 
1%x2%x61/" - actually fits in your 
pocket. Weighs just 13% oz. No 
license required unit to unit. Range 
is from % -1 mile. Completely portable 
with "Power -Pak" rechargeable bat- 
tery lasting a year or more. Micro- 
phone and speaker built in. May be 
used with other Globe Units for 
additional range. $125.00 each, list. 

i 

i 

RE 

GLOBE ELECTRONICS 
A Division of Textron Electronics, Inc. 

Council Bluffs, Iowa 

PLEASE SEND: 

BROCHURE ON THE ENTIRE CITIZENS 
BAND LINE 

COMPLETE DEALER INFORMATION 

NAME: 

FIRM 

ADDRESS. 

CITY & STATE: 

120 

tar. 

ij [KY 

1 

TUBE CARRIER 
Plastic flower boxes are available in 

various sizes, and may be used as light- 
weight durable carriers for shop equip- 
ment. Tubes which are kept on hand 

for use as trial tests may be handily 
stored and transported to and from the 
test bench in such a box. The box in 
the photo is about 281/2 inches long and 
61/2 inches wide at the top and about 
6 inches deep. -H. Leeper 

EXTRA HEAT SINK 
FOR POWER TRANSISTORS 
The popular types of power transis- 

tors have metal cases and are intended 

2 
PRONG 

UPRIGHT 

TUBULAR 

CI 

3 

PRONG 
UPRIGHT 

ILLINOIS 
CONDENSER COMPANY 

1616 North Throop 
Chicago 22, Illinois 

Phone EV 4 -1300 

to be bolted to a metal chassis or other 
sheet of metal, which acts as a heat 
sink to absorb some of the transistor 
heat. However, there is no provision 
for drawing off heat from the top of 
the transistor. I figured it would be 
a good idea to tape a copper coin or 
iron washer to the top of the transistor 
as a secondary heat sink. Thus the 
transistor is provided with heat sinks 
on the top and bottom at the same time 
to insure cooler operation. - Art 
T rauffer 

TRANSISTOR SOCKET MOUNT 
A mount for transistor sockets will 

simplify many experimental transistor 
circuit layouts. Such a unit can be made 
from a CTC or similar terminal board. 
Drill a hole in the center of the board. 
Put the socket in the hole and cement 

NOW! 

In stock at your 

distributor 

T 
SUB- MINIATURES 

For all transistorized 
electronics 

Unsurpassed where size is essen- 
tial in countless replacement appli- 
cations. Available in full range of 

capacities and voltages . . . SMT, 

SMTU (up- right), upright common 

positive, upright common negative 
and non- polarized. 

Order from your digtributor now. 

Our new SMI catalog is available 
upon request. 

RADIO -ELECTRONICS 
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CEMENT 

CONNECT 
TRANSISTOR 
SOCKET PINS TO 
TERMINALS 
UNDER BOARD 

TRANSISTOR 

mugg. u--. a 
it in place. Then connect the socket pins 
to the board terminals. The extra board 
terminals make convenient tie points 
for associated components.- Sherwood 
M. Kidder 

VOM IN A SHAVING BAG 
Whenever a service technician is 

called to repair a set in the customer's 
home, his reputation is hanging in the 
balance. The appearance of his test 
equipment can leave either a good or 
bad impression on the customer, de- 
pending on shape it's in. Obviously a 

vtvm or vom with a cracked meter face 
or a badly scratched case isn't going 
to leave as good an impression as one 
having a new appearance. To keep your 
vom or vtvm looking new, store it in 
a travel type shaving bag. You'll find 
there's generally plenty of space in the 
bag for test leads and that you don't 
actually have to remove the meter from 
the bag to use it. The convenient handle 
makes it easy to carry too. -Charles A. 
Cunningham 
KEEP JUMPERS UNTANGLED 

Almost every service technician uses 
jumpers, and they are usually all 
tangled up when not in use. An easy 
way to keep this from happening is to 

NAIL IN WALL 

ALLIGATOR CLIPS 

hook one clip on the other before hang- 
ing up the jumper. Now any number of 
jumpers can be hung on the same nail 
with little chance of entanglement. - 
Joseph Amorose END 

V -RADIO Servicemen or Beginners... 

Send for eort4, 
7- Volume Job -Training Set 

on 7 -Day FREE TRIAL! 

2 FOR 1 
DC 

POWER SUPPLY 
l . operates ALL auto radios 

-transistor, hybrid, tube - 
2 ... operates miniature radios - transistor portables- 
. . . also operates experimental tran- 
sistor circuits, relays, use it for electro- 
plating, laboratory work. 

Transistor protection. 
EPL patented cooling. 

2 OUTPUT RANGES 

VOLTS 

0 -16 
0-20 

CURRENT 

5 amps. 
75 ma. 

RIPPLE 

0.5% 
0.15% 

Compare and you'll 
buy Model PS -2 $4995 

Also -Kif Model KPS -2... $43.50 

Send for FREE literature, name of your jobber! 

Electro Products Laboratories 
4501 -R Ravenswood, Chicago 40, III. 

Name 

Address 

City 
Mar 

lone State 
0766 j 

The First 

Practical 

TV- RADIO- 

ELECTRONICS 

Shop 

Library! 

Answers ALL Servicing Problems QUICKLY . 
Makes You Worth More On The Job! 

Put money- making, time -saving TV- RADIO -ELECTRONICS 
know -how at your fingertips -examine Coyne's all -new 7- Volume 
TV- RADIO -ELECTRONICS Reference Set for 7 days at our expense! Shows you the way to easier TV -Radio repair -time 
saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even color -TV, UHF, FM and transistorized equipment. New photo- instruc- tion shows you what makes equipment "tick ". No complicated math or theory -just practical facts you can put to use immediately right 
in the shop, or for ready reference at home. Over 3000 pages; 1200 diagrams; 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7- Volume TV -Radio Set on 7 -Day FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, pay only $4 in '7 days and $4 per month until $27.25 plus postage is paid. Cash price only $24.95. Or return set at our expense. in 7 days and owe 

nothing. Either way, the FREE BOOK is 
"LEARNED MORE FROM THEM yours to keep. Offer limited, so act NOW! 
THAN FROM 5 YEARS WORK!" FREE DIAGRAM BOOK! 
'Learned more from your first two 
volumes than from .5 years work." 
-Guy Bliss, New York 
"Swell set for either the service- 
man or the beginner. Every service 
bench should have one. " -Melvin 

Masbruch, Iowa. 

DECEMBER, 1960 

We'll send you this big book, "150 Radio- , 
Television Picture Patterns and Diagrams Ex- plained" ABSOLUTELY FREE Just for examin- ing Coyne's 7- Volume Shop Library on 7 -Day 
FREE TRIAL! Shows how to cut servicing time 
by reading picture -patterns, plus schematic ilta- 
grams for many TV and radio sets. Yours FREE / whether you keep the 7- Volume Set or not! Mail 
coupon TODAY I 

"Will 
y 

, Chi mois 
SCHOOL 

Like Having An Electronics Expert Right At Your Side! 
VOL. 1- EVERYTHING ON TV- 
RADIO PRINCIPLES! 300 pages 
of practical explanations; hun- 
dreds of illustrations. 
VOL. 2- EVERYTHING ON TV. 
RADIO-FM RECEIVERS; 403 
pages; fully illustrated. 
VOL. 3- EVERYTHING ON TV- 
RADIO CIRCUITS 336 pages; 
hundreds of illustrations, circuit 
diagrams. VOL. 7- TRANSISTOR CIRCUIT 
VOL. 4- EVERYTHING ON SERV- HANDBOOK! Practical Reference 
ICING INSTRUMENTS! How they covering Transistor Applications; 
work, how to use them. 368 over 200 Circuit Diagrams; 410 
pages; illustrated. pages. 

ALL 7 BOOKS HAVE BRIGHT, MODERN. 
VINYL CLOTH WASHABLE COVERS 

VOL. 5- EVERYTHING ON TV 
TROUBLESHOOTING! Covers all 
types of sets. 437 pages; !lus - 
trations, diagrams. 

VOL. 6-TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in alphabetical order, in- 
cluding UHF, Color TV and 
Transistors; 868 pages. 

FREE BOOK -FREE TRIAL COUPON! 
Educational Book Publishing Division 

COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. CO -T1, Chicago 7, Illinois 
Yes! Send me COYNE'S 7- Volume Applied Practical TV- RADIO- 
ELECTRONICS Set for 7 -Days FREE TRIAL per your offer. Include 
"Patterns & Diagrams" book FREEI 

Name Age 

Address 

City Zone State ._ 
D Check here if you want Set sent C.O.D. Coyne pays shipping 

charges. 7-Day Money -Back Guarantee. 
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DYNACO 
MAKER OF THE WORLD'S FINEST 
HIGH FIDELITY COMPONENTS 

dynatuner 

daizetectot 

DYNAKITS 

1113 

$79.95 Kit 
$119.95 Wired 

EASIEST TO ASSEMBLE 
Dyna's traditional stream- 
lined circuits and etched 
circuit boards enable com- 
plete construction and 
alignment in 6 hours. 

SIMPLEST TO ALIGN 
You achieve minimum dis- 
tortion and maximum sens- 
itivity- yourself - without 
any instruments. 

UNPARALLELED 
PERFORMANCE 

Highest effective sensitivity 
plus lowest distortion plus 
superior quieting plus pre- 
cise. drift -free tuning. 

Hear and compare it at your 
favorite dealer's showroom. 

Write for complete specifications 

DYNACO, INC. 
3912 Powelton Ave. Phila. 4. Pa. 

CABLE ADDRESS: DYNACO. PHILA. 
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DSI[$S and 

PEOPLE 
Electronic Instrument Co., Long 

Island City, N. Y., outlined plans for a 
stepped -up winter advertising and pub- 
lic relations campaign for its Eico hi -fi 
kits and equipment at a sales repre- 
sentative meeting at its plant. Eico 

Zti 

president, Harry R. Ashley (right) ; ex- 
ecutive vice president, Phil Portnoy 
(standing left), are shown explaining 
the new panel designed for Eico stereo 
tuners and amplifiers to the company's 
sales representatives. 

Rek -O -Kut Co., Corona, N. Y., and its 
subsidiary, Audax Div., are using a 
series of off -beat posters displayed on 

R.IIVÌt 

on hi ! l. nl Irt' 

IEK -O-NUT _ , f°' REKdt KOT 

Long Island RR stations to promote 
sales of its hi -fi components. The cam- 
paign ties in with local dealers by im- 
printing their names in local trading 
areas. 

Pyramid Electric Co., Darlington, 
S. C., designed a new Whirl -O -Mat ca- 
pacitor dispenser for its parts distribu- 
tors. The company is also packaging its 
mylar -paper Gold -Dip capacitors in a 
plastic jewel box which may be reused 
for small parts storage. 

COMPUTER 
CUSTOMER SERVICE 

ENGINEERS 
(WASHINGTON AREA) 

Attractive assignments now available for senior engi- 
neers who have had at least 3 years' experience in 
installation and maintenance of large scale data proc- 
essing systems. 

Comprehensive training program provided at company 
expense prior to assignment in Washington, D.C., area. 

FOR INTERVIEW CONTACT 
Mr. John Felos, Professional Emp. Manager 

PHILCO /COMPUTER DIVISION, Willow Grove, Pa. 

Wm' anoue or Qtzó tie 2lir over 

............ ...... ........ -----........... .. ... ï ï:::: r: ä':. . . . . . . . . . . . . . 
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Jensen Industries, Forest Park, Ill., 
i: in full swing on a Give a Diamond 
f it Christmas promotion featuring its 

diamond needle in a gift package in an 
eTort to stimulate Christmas sales. 

Sencore, Addison, Ill., is continuing 
i s series of coast -to -coast service tech- 
nicians' clinics. Ed Flaxman, Sencore 
vice president - (fourth from left, front 

Rit`:- 

row), and representative Mark Mark- 
man (seventh from left), are shown 
leading the discussion at Mobile TV 

ervice Lab, Compton, Calif. 
Fidelitone, Inc., Chicago, Ill., has 

Ltunched a nation -wide advertising 

S ttlt o.e ` TV4119tilli 

srn.ra 
campaign on its Pyramid diamond nee - 

Ses in trade and consumer magazines. 
R. F. Meinicke 

s-as appointed vice 
r resident -sales of 
t_mphenol Distrib- 
t for Div., Amphe- 
r.ol -Borg Electron - 
i !s Corp., Broad - 
xiew, Ill. He joined 
the company in 
1)49 and was sales manager of the divi- 
s on immediately prior to his promotion. 

Robert G. Lynch 
i.. now equipment 
sales manager for 
Sylvania Elec- 
t:onic Tubes Div., 
Yew York, N. Y. 
Ile was manager 
of industrial equip- 
ment sales. 

Lloyd R. Day 
v as promoted to 
t ie newly created 
position of man- 
ager of new busi- 
n e s s development, 
I.CA Electron Tube 
I iv., Harrison, 
N. J. He was plan - 
r ing manager. 

LEARN 

ALL 

ABOUT 

TRANSISTORS 

and other 

SEMICONDUCTORS! 

WITH THESE 6 BOOKS 

ONLY $15.95 

FREE TRIAL in your own home 

SEND NO MONEY 

easy - payment plan 

Semiconductors are the key to the future in electronics. Here's an easy way 
to learn all about them now. Six complete Gernsback paper -bound books that 
cover everything from basic theory to practical bench techniques and circuit 
design. Insure your future in an electronics career or hobby. Get these books 
this easy -payment way and master semiconductors now. 

FUNDAMENTALS OF SEMICONDUCTORS 
By M. G. Scroggie, BSEE 
This outstanding British authority gives you a 
clear, authoritative and complete study of the 
whole field of semiconductors. In this truly su- 
perior book, he covers the whole range of semi- 
conductor devices -transistors, rectifiers, photo- 
electric devices -everything. 
Tells you how they are used and what their 
future's likely to be. Virtually a complete course 
on semiconductor fundamentals. 
No. 92 160 pages. $2.95 

TRANSISTOR PROJECTS 
The best of the how -to -do -its selected from 
Radio -Electronics Magazine. Top writer-authori- 
ties like Rufus P. Turner, I. Queen, Edwin Bohr 
and Leonard D'Airo give you step -by -step infor- 
mation on how to use transistors in building 
radios, instruments and accessories. Clears away 
many misconceptions. Lets you in on plenty of 
inside hints. 
No. 89 160 pages. $2.90 

SERVICING TRANSISTOR RADIOS 
By Leonard D'Airo. 
How to make money servicing these new mem- 
bers of the electronics family. An expert techni- 
cian tells you how to solve the many specialized 
problems you'll meet. Shows you the pitfalls to 
avoid, the techniques to master. Many helpful 
troubleshooting charts included plus a chapter 

on transistor characteristics, interchangeability 
charts and substitution data. 
No. 76 224 pages. $2.90 

TRANSISTORS -THEORY 
AND PRACTICE (2nd edition) 
By Rufus P. Turner. 
THE book on transistors. This popular authority 
crams more into this book than any other book 
in its price range (and many priced much higher). 
Discusses why transistors work, what you can 
do with them, measurements, tests, equivalent 
circuits, care. Completely revised. Much new ma- 
terial added. 
No. 75 160 pages. $2.95 

TRANSISTOR TECHNIQUES 
How to work with transistors. What to avoid. 
How to test them, measure them, take care of 
them. Not much math or theory but loaded with 
all sorts of practical hints -including some con- 
struction projects for test instruments, ampli. 
fiers, geiger counters, etc. 
No. 61 96 pages. $1.50 

TRANSISTOR CIRCUITS 
By Rufus P. Turner. 
A workbook forthe experimenter. Gives you over 
150 tested transistor circuits for all types of 
electronic equipment to work with, fool with, 
have fun with. They all work. 
No. 63 160 pages. $2.75 

SEND NO MONEY- Examine books in your own home FREE. Just fill in the 
coupon and we'll send you the complete set (six books) for a free 7 -day exam- 
ination in your own home. If you like them keep them and send us your first 
payment of $2.95. Then pay only $2.60 each month for five months there- 
after until the total price of $15.95 plus postage is paid. If you don't like the 
books, just send them back within 7 days of receipt. 

FREE TRIAL COUPON 
GERNSBACK LIBRARY, Inc. -Dept. 120 
154 West 14th Street 
New York 11, N. Y. 

Print name 

Send me the 6 G/L Transistor books for 7 -day FREE trial. 
If satisfied I will send you $2.95 down payment and 
$2.60 per month for five months until the total of $15.95 
plus postage is paid. If not satisfied I agree to return 
them in 7 days. 

Street 

City Zone State 

SAVE POSTAGE COST Enclose remittance of $15.95 with order and we pay postage. 
Same return prüvilege. 
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BRAND NEW 
UNITED'S FIRST QUALITY 
TUBES DISCOUNTS up to OFF 

GUARANTEED ONE FULL YEAR! NOT USED! NO PULLS! WHY PAY MORE ? 
Qty. Tube . Price Qty. Tube Price Qty. Tube ; Price Qty. Tube ,} Price 
....024 7S ....3CYS 70 ....6ÁG7 7S ,,.,6BUS 69 

t0 ... .3DK6 S! ... . 6AH4 .. .02 ..68X7....1.02 
....3A7 9l ... .3DTC 49 ... 6A H6 .95 .... 61V6 55 
....1AX2 70 ....3Q4 a .... 6AKS 3 1.00 ....6BZ6 S 
....383 73 ....6ÁL5... ..305 .45 .. .. 6BZ7 !6 
....1105 1 02 .. lSl .. .. 6A L7.... 1.3S .. _MS .... 1.05 

73 ....SVI 57 ....CAMS 77 ....6104 42 
....1G4 .i0 ....4ÁU6 Se ....6ÁN8 84 -, .. GCB &.. .53 
....1.03 ... ...75 ....4BÁ6 Se ... GA QS 49 ....6CD6G 1.20 
...x113 72 ... .46108 .SS ... 

CARS 
60 .... 6CDSGA 1.40 

... .1K3 72 ... 4BCS .....95 ... CARS 51 . .6CF6 63 
x..154 60 . 48616 75 ... SASS .59 ....6CG7 59 

....2LÁ4 99 ....4807 95 .... 6AS6. ... 2.25 ....51060 

....1LÁ 5 .... 
'BS' 

......!7 .. .. 610 M 7 ....SASS " 
...1501 .99 ...28ÚO TO .., SATS .....42 ... .6CN7 .... 1LCS 99 ..4BZ6 S7 6AU4 n .6CPS ... .11115 !9 .. ..48Z7 95 .... 

6/1 US 
1.05 .... 6CR6 .. .1LE3 !9 ....4C86 S7 .... 6A U6 .....S9 .... C56 

,.1565 .99 . 4C56 .. .60 .. 6.4 U7 i0 ....S 
.,1LN 4 99 IC . .70 ....6ÁU5 135 .... CC US 
,.JENS 99 ... 40E6 .61 ....6ANS !7 ....610X9 
..INS 90 . 4DT6 54 ... 6A V6 39 .. 6CY1 

....15Aí....1.10 .... SA MS......75 ... SAWS.... .50 ..:.. 6C Y7 
IRS Si ..SANE 55 SA X4 64 ..60E6 ,,..154 75 ..SAp S Si .. .6AX5 75 . .. 6DK6 

.,..155 50 .. SAT: 79 CRAG .45 .... CDN6 
. ..174 S7 .. .SAVS....1.00 . . 68 A7.. .. .92 .... 613N7 .,.. 1U4 46 .... SBO. ...... ....6BÁ6 .91 ....6006 

... ..IUS 19 Si S .... 6BC5 .54 ....6055 
!9 ....5BRO 96 ... 66107 93 ....6DT6 

..1X2 .75 . .. . SBRB......15 ....68108 .....96 ....6EÁ8 
. ,..2ÁF10 .95 ... . SCGB 75 . 5806 .50 .... 6E88 
....203 100 ....SEAS .....79 ... 68E6. 54 ... GEM .... 2812 1) .....83 .... SEWS. , ....5EÚ9 79 ...6BF5 
....3CY5 70 ....516 67 . 60F6 . ...40 ....556 

, ..3A3 01 SO ...68666 .1.40 
....3A4 02 ....SUS 59 .. 6BG6GA.1.50 -.. .615G 
....3ÁF4....1.02 90 ... 6BH6 .. .64 ... MGT 
,..3ALS 41 .. ..SVS 82 ...6BH6 ....06 ....6J7 
...3ÁU5 SO , .SV6 95 ....617 
...2ÁV5.... .130 ....5X4 9S ..,55K5 86 ....6K6 
...382 150 ....5x1 78 ... .6817 81 .61.6 1 
...3BÁ6 s0 ....1X0 77 ....6854 99 ....CSI 1T 
...secs .S3 .. ..SY3 IS ....6814 SS ....CSA7 7S 
...38E5 .S3 ...SY1 77 ....6616 73 ....65107 75 
:..38N1 63 ,,,.GAS 110 ....6805 S! ....65F5 75 
...3015 75 ....CAS 115 ...:6806; ...65H7 .7S 

....70Uí 70 ....6ÁH1 IS GTB...1.00 ...6517 75 
....30Yí 51 ....6ÁC7 6S ....6CÚ6' ... .65167..3/1.00 
....30Zí 5/ ... . 6AF3 72 GA....1.00 ....6517 79 

3C06 53 ....CAF /. .....96 ....6607 !4 .6517 .6/ 
... 3CF6 59 .... SAF4A.....54 .. ..6BR8 77 .... 

STS 
72 

31056.... .51 GAGS ... .64 ....6858 .....93 x...678 84 
ALL -PURPOSE ALUMINUM DIODES -251 EA. WIRE LEADS. 

76 

ü 
03 
50 
56 
70 
57 
90 
70 
70 
57 
59 

1 40 
Os 

1 00 
65 

ié 

.70 

.55 
05 
55 
35 
66 
66 
8s 
50 
10 

Qty. Tube 4 Price 
SUS 77 
6116 
6W4 
6W6 

6X5 
6X0 
7AD7 
7AF7 
7AU7 
7EY6 
SAUS 
SAWS 

....138105......59 

....00G7 .....61 
....00Mi.... .67 
....0CN7... ..65 
....00X13 ...90 
....OEB13 ... .93 
... 9CLS .75 
... 1008 ...95 
....11CY7.....74 
....12AB5.....51 
....12AC6... .18 
....12A116. ..56 
...12AE6.....42 

..,.12AF3.....72 

....12AF6.....40 

....12AJ6 45 

... 12AL5 44 

... 12AU 91 

.. . 12A135... .51 

....12AT7 75 

... 12AU6 19 

....12AU7 59 

....12AV6 40 

....12AV7..., 75 

. 12ÁW6 75 

....12AX4 66 

....12AX7 62 
12A Y7 1 44 

....12AZ7 62 

....12114 62 

....12BA6 49 
....128A7 95 ... 126D6 49 
... 126E6 52 
... 126F6 43 

.. ..11 2 
BO5/ 
L6....SS 

2 
GTSx..1.00 

500 mil. silicon 

Qty. Tube f Price 
... .12CU6/ 

GA .1.00 
... ,125R7... .70 
.. .. 12BV7 
.... 125Y7 .....73 
.... 120Z7.....74 
....12CS SS 

12CUS 55 
.. . 12CNS 55 .:.. 12CR6 53 

. 12CT0 90 

....1210X6 53 

.... 12D80 60 

....12DE0 74 

....121106...1.00 

.... 120Z6.....SS .... 12EG6.....5 

....12EK6.....57 

.... 12EL6.....49 

.... 12E5.......75 

....12F0 65 

....12FÁ6 49 

....12FM6 44 

. . 12E168 55 

... . 12GC6 1 05 
1215 64 

....1256 51 

... 125C7.....75 

...125ES 7S 

.. .12517 75 

. .. 125K7 75 

.. . 12557 55 

12U7 61 
,... 12V6 52 
....12W6 CS 
... 12X4 37 

14H7 80 
14N7 80 

,...17AX4 66 

GIB... 1.00 
....17CU6/ 

17C5... .57 

. ...17H3.... .50 
recd fiers 59C ea 

Qty. Tube / Price 

..1756 57 
....16ÁS 90 

.... 11FX6 52 

.... 15E5'6 .40 

... 19ÁÚe 00 

.... 190G6... 1 30 

..., 19T0 70 

....23EX6.. -.1 40 

... 25AX4 71 

. .. . 258Q6/ 0m ..1.00 

.. ..25CÚ6/ 
2SCS 52 

GA .1 20 
....25006/ 

Ga ....1.40 
....25DN6.. .1.35 
....25L5 $5 

NITS .... 325., 
.... 7 32L 09 
....3585 - 65 

35L6 
....35105 50 ....6 35 

L0 35GT 06 
... . 35W4 49 
....36ÁM3 49 
.. _40132 1 50 
.... SOS 5 
....50CS 52 
. ...50ENS 54 
.... 5016 60 
....7016 75 
....7057 05 
.... 00 1 00 
....117L7- 

M7....2.50 
....11723 60 

117Z6 1 05 
Write for our prices on TV 
picture tubes 
also all types 
obsolete, spe- cial purp nse, 
Xmitter tubes. 
TOTAL ORDER 

10 for 53.50. 
SEND FOR COMPLETE PARTS CATALOG WITHOUT COST USE THIS AD AS ORDER BLANK 

U N ITE1ADIO BNOX 
J. 

TERMS: remit full price plus postage with order. No COD. 
Mail to Dept. RE. Excess postage will be refunded. 

Subject to Prior Sale 
$5 MINIMUM ORDER 

TAPE RECORDERS 
HI -FI COMPONENTS 
SLEEP LEARN KITS 

MERITAPE UNUSUAL 
Low cost, high VALUES 
quality recording FREE 

tape. in boxes or cans. 1961 CATALOG 
DRESSNER,69 -02RE 174 St., Flushing 65, N.Y 

OUT Df SPACE? 
You bet we'd be.... if we were 
to tell you all about AUDION's 
Out of this World Hi Fi Values! 

Write for 

free 

Catalog 

audin 
25-E Oxford Road 

Massapequa, New York 

Pr.' a :: :16:-:: -.... _ - . is . . . -- `i - - 
e: ,:::..: 4,1 : . 

New t' 4E,IDE'" tent i. 
LAG -55 AUDIO GENERATOR 

SINE SQUARE 
A multi- purpose generator for 

measurements on audio equipment 
-amplifiers, speakers, networks. 
Three waveforms : sine, square and 
complex for all types of measure- 
ments including response, distor- 
tion, transient and I -M distortion 
checks. Full range is from 20 
to 200,000 cps, output 5 volts 
with minimum amplitude variation 
throughout whole range. 

The LEADER test instruments ore being used in the more than 36 countries, 

attesting their excellence in design, performance and usefulness. 

OHMATSU ELECTRIC CO. LTD. 
850 TSUASHIMA -CHO KOHOKU -KU YOKOHAMA, JAPAN 
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David Hughes, 
former director of 
marketing of Hic- 
kok Electrical 
Instrument Co., 
Cleveland, was 
named vice presi- 
dent and general 
manager of the 
Meter and Controls Div. which will have 
the responsibility for the development 
and sales of meters and controls to the 
original equipment market. Frank H. 
Sawonik, former vice president, govern- 
ment sales, is now vice president and 
sales manager of the Industrial Instru- 
ment and Government Div. Both divi- 
sions were newly set up by the company. 
P. H. Neville, president of Leece -Neville 
Co., was appointed a director of Hickok. 

Jacob H. Ruiter, 
Jr., joined the 
Weston Instru- 
ments Div. of 
Daystrom, Inc., 
Murray Hill, N. J., 
as manager of 
sales promotion. 
He comes from 
Allen B. DuMont Laboratories where 
he had been technical advertising man- 
ager and public relations manager. 

L. H. Niemann 
was promoted to 
director of govern- 
ment relations for 
CBS Electronics 
with headquarters 
in Washington, 
D. C. He was pre- 
viously semiconduc- 
tor sales manager. 

Joseph W. Yuhas 
is now manager of 
the Distributor 
Div. of Pyramid 
Electric Co., Dar- 
lington, S. C. He 
joined the company 
in February of this 
year from Astron 
Corp. 

Harry P. Hancock, Jr., (left) was 
promoted to industrial relations man- 
ager of the Raytheon receiving tube 
plant in Quincy, Mass. Prior to the 

promotion, he served as wage and 
salary administrator for the Industrial 
Components Div. Arthur W. Randall 
joined Raytheon as Chicago district 
manager for the Distributor Products 
Div. He came to Raytheon from Gen- 
eral Electric where he was a district 
representative for housewares and radio 
receivers. 

Julian King Sprague, president and 
director of Sprague Electric Co. and 
a director of Sprague Products Co., 
died of a heart attack at his ranch in 
Presidio, Tex., at the age of 57. END 
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LITERATURE 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

ELECTRONICS CATALOG No. 71, for 
industry, defense and broadcast. Mail 
order and direct sales. 448 illustrated 
pages.- Newark Electronics Corp., 223 
W. Madison St., Chicago 6, Ill. 

ACOUSTICAL CABINETRY Bulletin R- 
16 describes and illustrates equipment, 
speaker and record cabinets in console 
and chairside types for separate or com- 
bined use in high -fidelity stereo and 
mono music systems. -Rockford Special 
Furniture Co., 1803 W. Belle Plaine, 
Chicago 13, Ill. 

PLANNING A STEREO HI -FI SYSTEM is 
studied in Tech -Specs. With an eye on 
the audiophile's space problems, the 
pocket -size booklet coordinates hi -fi 
components to the enclosure or cabinet 
and facilitates balanced selection with 
a special planning chart and complete 
technical specifications of manufac- 
turer's cartridges. -Dept. PR6, Picker- 
ing and Co., Inc., Sunnyside Blvd., 
Plainview, N. Y. 

AUDIO TAPE RECORDER DIRECTORY 
60 -61 supplies such quick facts as mod- 
el, price, frequency response and other 
technical data for magnetic tape re- 
corders, audio accessories, tape and re- 
lated items, manufacturers and their 
complete addresses. 27 pages profusely 
illustrated in black- and -white and color. 
-Audio Devices, Inc., 444 Madison Ave., 
New York 22, N. Y. 100 mailing charge. 

YOKE AND FLYBACK BULLETIN, No. 
YFX, available to service technicians 
for simplification of replacement prob- 
lems. Index cross- references manufac- 
turer's equivalents for other brands of 
replacement yokes and flyback trans- 
formers. - Chicago Standard Trans- 
former Corp., 3501 W. Addison St., Chi- 
cago 18, I11. 

SEMICONDUCTOR PRODUCTS BRO- 
CHURE charts germanium power, audio, 
switching, silicon and germanium mesa 
transistors, silicon rectifiers and Zener 
diodes, and key specifications such as 
breakdown voltage, current capacity, 
operating temperatures and power dis- 
sipation of manufacturer's industrial 
and military semiconductor line. -Tech- 

TV TUNERS OVERHAULED 5' VHF tuner 

ONE PRICE 9 NET UY Combination* DEALER 

YES. low overhaul rafe of $9.95 covers ALL makes and models. 
*UV combination tuner must be of one piece construction. Separate L'iti 
and VHF tuners with cord or gear drives must be dismantled and the defective unit only sent for overhaul. 

SAME DAY SERVICE 
ON POPULAR TYPES -48 HOURS ALL OTHERS 

Overhaul charge includes labor and minor parts; tubes and 
major parts are extra at net prices. Written 90 days warranty. 
Tuner to be overhauled should be shipped complete; include 
tubes, shield cover and any damaged parts. Quote model 

and state complaint. Pack well and insure. 

WRITE FOR SPECIAL QUANTITY RATES 

castle cm `714.02e4 Se/Juice, 911c. 
5710 N. WESTERN 
CHICAGO 45, ILL. U.S.A. 136 MAIN ST. 

TORONTO 13 CANADA 
Castle pioneered the first complete TV tuner service almost a decade ago: remember Castle 
will service ALL makes and our many years of experience in this field assures you of the best 
service available today. 

ENGINEERING DEGREE III 
SCIENCE j27or36MOS. 
MATH 

= 

3r1i]]r.rr, lI RI I GI,Ñ 
Accelerated year -round program prepares for early em- 

ployment in fields of Science and Eng veering. Regular 
4 -year program for B.S. Degree compie ed in 36 months, 
special engineering degree program in 27. Classes start 
January, March, June, July. September. Quality educa- 
tion. Graduates employed from coast o least. Govern- 
ment approved for veteran training. Students from 50 
states, 90 countries. 20 buildings: dorn s, gym. Campus. 
Save time and money. Earn board while studying. Write 
for catalog and complete information. 
1712 E. Washington Boulevard. Fort Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 

UHF, TV and LAB 
EQUIPMENT 

RCA UHF Sweep-Marker Generator Model W $ 
40A $249.50 

RCA UHF Sweep- Marker Generator Model 40A, 
rack mount 89.50 

RCA UHF Sweep Generator Model WR 41A 99.50 
RCA Video Sweep Generator Model WA 21A. 

rack mount 49.95 
RCA TV Sweep Generator Model WR 59B 79.95 
RCA TV RF Sweep Generator Model WR 94A 39.50 
New London Instrument Co., Noise Source, 

Model 175A 39.95 
D &R Flutter Meter Model FL -3B 49.95 
Ferris Microvolter Model 24A 34.95 
Dumont 5" Oscilloscope Model 2086 34.95 
Sylvania Polymeter Type 134Z 24.95 

Send M.O. or check with order. 
Write for complete list. 

R W ELECTRONICS 
2430 S. MICHIGAN AVE. DEPT. RE 

Chicago 16, III. Phone: CAlumet 5 -1281 

How to make more money with your 

OSCILLOSCOPE 
Noted electronics authority Albert C. W. Saunders tells you how in his 

fascinating new book WORKING WITH THE OSCILLOSCOPE. 26 illustrated 
projects, 200 diagrams, show you exactly how to use "electronics' most 
useful instrument" in electronics, radio, TV, transistors, vacuum tubes, other 
work. 

The author, director of a famous electronics school, has worked with 
oscilloscopes 40 years. In clear, simple language he tells you how the 'scope 
works, the many jobs it will do, how to use it to make extra money, just 
as if he were sitting with you at your bench. 

Send for your copy of 

WORKING WITH THE 
I 
I 

OSCILLOSCOPE 
1 

I 
I 
I 

today at the special limited -time 
price of only $3 postpaid. Satis- 
faction guaranteed or money 
refunded. 

CUT OUT AND MAIL TO 
Electronic Technical Publishing Co., 
Dept. RE, P.O. Box 306, Astor Sta., Boston, Mass. 

Please rush A. C. W. Saunders' "Working with the 
Oscilloscope" to me. I enclose $ for 
copies at $3 each. 

Name 

Street 

City & Zone State 
a 
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TIME TO 
CLEAN UP YOUR 
SYSTEM. .. óreko®T-7 

LOUDSPEAKERS 
with voice coil magnets of 
Ticonal -7 steel (30% more 
efficient* than Alnico V) 

30% more efficient 
response to the full signal range 
of your amplifier ... WHETHER 
ITS RATED OUTPUT is 
10 WATTS or a HUNDRED ... 
at any listening level from a 
whisper to a shout! 

Guild- crafted by Philips of the 
Netherlands to give you 

THE CLEANEST 
SOUND AROUND 
Ask for a demonstration wherever 
good sound is sold or write to: 

NORTH 
AMERICAN 
PHILIPS 
CO., INC. 
High Fidelity Products Division, 
230 Duffy Avenue, 
Hicksville, L.I., N.Y. 

ATTENTION SERVICE TECHNICIANS ASSOCIATIONS, CLUB MEM- 
BERS, STUDENT GROUPS. SPECIAL SUBSCRIPTION RATES TO 
RADIO -ELECTRONICS ARE AVAILABLE TO ASSOCIATIONS, 
CLUBS, SCHOOLS, EMPLOYEE GROUPS, ETC. FOR INFORMATION 
WRITE G. ALIQUO. 
Radio -Electronics Subscriber Service, 154 West 14th St., New York 11, N. Y. 

mmmmmmrrrrrrp 
//p /Q q¡/- 
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IMMEZIMINI 

No knowledge of electronics nec- 
essary 
No soldering . . . easy pegboard 
mounting . parts can be used 
and reused 
Only a screwdriver needed 

Model LAB -18 
Net $11.95 

18 ELECTRONIC EXPERIMENTS 
FOR EVERYONE! 

.'`: ;SL. 

ELECTRON /C LAB 

Get started on an interesting hobby or 
successful electronics career building and 
experimenting with SOLAR ENERGY - 
SPACE COMMUNICATIONS- RADIOS- 
TRANSISTORS -OSCILLATORS. Its fun 
and easy to do. Kit comes complete with all 
parts and simple picture instructions per- 
fect for even a beginner! 

I Get Your Electronics Lab Kit Today! 
Give One as a Gift! 

At your local radio parts supplier, or write 

Model LAB -35 
Net $17.95 

35 PROJECTS FOR THE 
ELECTRONIC ENTHUSIAST! 

Contains all parts and simple illustrated instructions 
to build projects as PHOTO ELECTRIC RELAYS- 
SOLAR POWERED RADIOS -RAIN ALARM - 
INTERCOM -VOICE OPERATED RELAY -TV 
COMMERCIAL KILLER- CAPAI'ITY RELAY - 
BIJROLAR ALARM -FIRE ALARM-FLASIIF-R- 
WIRELESS CODE TRANSMITTER- TIMER and 
many more. Biggest money's worth you've ever seen! 

E`ECIRON/J / P e r 
6 Radford 
Place, 
Yonkers, 
New York 
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nical Information Center, Motorola 
Semiconductor Products, Inc., 5005 E. 
McDowell Rd., Phoenix, Ariz. 

SILICON RECTIFIER SHORT FORM 
CATALOG quotes from technical bulle- 
tins for various models of silicon rec- 
tifiers. Diagrams, charts and graphs 
give absolute maximum ratings (60 
cycles) and operating characteristics. 
Interesting USA map on back of book 
highlights area sales reps. - Standard 
Rectifier Corp., 620 E. Dyer Rd., Santa 
Ana, Calif. 

STEREO monthly report in manufac- 
turer's Newsletter describes new prod- 
ucts, projects under development and 
available literature on the subjects. 
-Harman -Kardon, Inc., Plainview, N.Y. 

STEREO "BALANCE KIT," Do It Your- 
self, demonstrates scientific principle of 
balance in all planes. Center of mass 
of piece of cardboard can be located for 
balance identical to that of a transcrip- 
tion arm and its pivot at center of its 
mass. - Audio Empire, 1075 Stewart 
Ave., Garden City, N. Y. 

WIRES AND CABLES in a variety of 
of types, including transmission and 
open line wire, rotor, coaxial and inter- 
communication cables, plastic molded 
products, accessories and tools are 
graphically illustrated in Catalog b -22. 
-Saxton Products, Inc., 4320 Park Ave., 
Bronx 57, N. Y. 

SOUND SYSTEMS FOR SCHOOLS item- 
izes and illustrates communication facil- 
ities available as production items or 
for integration into custom adapted 
program. -DuKane Corp., St. Charles, 
Ill. 

POWER SUPPLIES for utility, indus- 
trial, military and electronics applica- 
tions are explained in Bulletin GED- 
4184. Discusses new line of 30 standard 
units with 25% fewer components and 
with protective circuit. Photos and 
charts outline specifications. - General 
Electric Co., Schenectady 5, N. Y. 

CONTROL COMPONENTS GUIDE in- 
cludes military telemetering pres- 
sure and displacement position trans- 
ducers, high accuracy and voltage pres- 
sure transmitters among manufactur- 
er's products. Complete specifications 
and illustrations. -International Resist- 
ance Co., 401 N. Broad St Philadelphia 
8, Pa. 

1960 SHORT FORM CATALOG contains 
representative items from manufactur- 
er's line of oscilloscopes, oscillators, 
generators, voltmeters, milliameters, 
electronic counters, measuring and mon- 
itoring equipment and wideband ampli- 
fiers. Also lists sales reps and 
instrument repair stations for North 
America and overseas on back page. - 
Hewlett- Packard Co., 1501 Page Mill 
Rd., Palo Alto, Calif. 

RELAYS, sensitive, power, antenna, 
micro -miniature, hermetically sealed, 
telephone and multi -pole sensitive types, 
and their complete electrical operating 
characteristics, diagrams and prices, in 
Catalog No. 60- 8.- Kurman Electric Co., 
191 Newel St., Brooklyn 22, N. Y. 

CIRCUIT BREAKER CATALOG gives 

RADIO -ELECTRONICS 
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HOLIDAY SPECIALS!!! 
Auto Transformer In: 2:40 V. (!, ,i1) l'I'S, Out: 80 g to 125 V. by uu.ans of 9 taps 5 Volts apart. 2.25 
KVA. 1600 volt insulation. New, in orig. box. Et 
$15.00. Vx1l 

g BRAND NEW FACTORY STOCK. WESTING- g 
A1¿BC 

HOUSE RUNNING TIME METER. 120 V. @ 60 
ya ('I'S. Up to 99.999.9 running hours. 3" square. 
irq Brand new. Latest production. 8%" deep behind 

panel, including terminals. 1 lb. Jobber boxed. 
11 

$20.02 each. 2 to 4 @ $19.24 each. 

il50 Amp Transformer. I'ri: 115 VAC @ 60 CI'S. 
Sec: 24 VAC @ 51) Amps. 11'T on Sec. @ 12 V. 

In Open frame construction. $29.00. 
t( High Current Choke Ito match above xfmr). .001 

1yv Hy. 511 Amps. $24.00. 

fF Acme Luminous Tube & 'Scope Xfmr Pri: 115 V. g 
w 

60 CI'S. Sec: 2000 V. @ 18 Ma. $2.50. 
Teletype Paper. Perfection 3 copy-8%" Wide. g iiStandard Yellow color. $1.00 Roll. 
Modulation Transformer. 850 Watts Audio. Made g wby ('hi. Xfmr. PH: 10,000 Ohms. Sec : 3750 and 

$44.00. 
-500 Ohms. Brand new. Orig. wood box. 63 lbs. 

Modulation Xfmr. 2500 Watts max. audio. PH 
impedance: 12 K Ohms. Sec. Imp: 7500/5000 Ohms. t±t 
New in orig. Kenyon wood box. $75.00. Jß¡1 

G.E. Selenium Rectifier 1450 V. @ 100 Ma. il Wave. l'air will deliver approx. 140e V. @ 200 Ma. 
kl Oc 

in full Wate circuit. 754. 

il Famous W2EWL SSB Miniature Transformer. 
New in orig. cartons. 954 each. (3 for $2.50. 10 
for $7.50). 
2 Hy. 130 Ma. FTR Miniature Choke. perm. sld. g 

o 
2%' s lsh" .1". 40e. 
iv. & 2 Meter Xmtr. t.sing 6360 lìnal. Only 3%A g 

RIlls. $15.00. 
Wonderful Gift ... Beautiful framed raised relief g 

amaps of the World or USA. In color) Decorative. `¡ 
accurate. educational. 28í,h" x DOW $9.95. 26" x y 

°. 41" $24.95, 42" x 63" $49.95. 

RWrite for New Winter catalog. Chock full of spe- 
cials on TUBES, EQUIPMENT. COMPONENTS. 

Iii Full of values & savings to industry Servicemen & 
g 

jj 

Experimenters. 

Barry Electronics Wishes You All gy],l 

Sincere Holiday Greetings . 

aäi 

BARRY ELECTRONICS CORP. g 
111 

Walker 5 -7000 

ISïsa á . x ï maszrsä `áw Ys^ir,4 

t+. 
PACKAGE HI FI 

or SINGLE COMPONENTS 
You'll find our prices low 

and service fast. 
Write for our quotation 

CENTER INDUSTRIAL ELECTRONICS, Inc. 
74 -R Cortland} Street, New York 7, N.Y. 

all new edition 
up -to -date 
component prices 

PLUS 

the quick easy way 
to figure service charges 

EQUALS 

Pate ,tes 
OFFICIAL PRICING DIGEST 

11, 

..63,000 ..an ,n 

foNa 

Ire 

brief description, technical data and 
additional design requirement informa- 
tion on manufacturer's products in 
addition to ample photos and schematics. 
-Wood Electric Co., Inc., 244 Broad St., 
Lynn, Mass. 

1961 CATALOG presents latest mini- 
ature- transformer information, dia- 
grams and detailed specifications. In- 
cludes also special transformers manu- 
factured per customer needs; electronic, 
electrical, aircraft and missile applica- 
tion transformers meeting MIL -T -27A 
and other military requirements. - 
Microtran Co., Inc., 145 E. Mineola Ave., 
Valley Stream, N. Y. END 

50 Deng ago 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electrics 
Wireless Association of 
Electrical Experimenter 

1908 
1908 
1913 

Radio News _ 1919 
Science & ....... 1920 
Television 1927 
RadioCraft 1929 
ShortWave Craft 1930 
Television News 1931 

Some larger libraries still have copies of Modern Electrics 
on file for interested readers. 

In December, 1910, Modern Electrics 

Wireless On Airships, by A. C. Mar- 
lowe. 

A Selenium Alarm. 
A Universal Wireless Testing Set, by 

William Dubilier. 
How to Find the Required Capacity of 

Transmitting Condensers, by I. H. 
Glickman. 

Rotary Spark Gap. 
Construction of a Sensitive Wireless 

Detector, by William H. Taber. 
New Military Quenched Spark Set, by 

Oliver A. DeCelle. 
How to Make An Oscillation Trans- 

former, by Ralph Weddel. 
Construction of a Rotary Spark Gap, 

by Hallam Anderson. 
A Circular Potentiometer, by Fannon 

Beauchamp. 
Unique Potentiometer, by R. E. Baker. 
Wireless Institute, by A. C. Austin, Jr. 

STATEMENT REQUIRED BY THE ACT OF AUGUST 
24, 1912, AS AMENDED BY THE ACTS OF MARCH 3, 
1933. JULY 2, 1946 AND JUNE II, 1960 (74 STAT. 208) 
SHOWING THE OWNERSHIP. MANAGEMENT. AND 
CIRCULATION OF RADIO- ELECTRONICS. published 
monthly at Mount Morris, Ill., for Oct. 1, 1960. 

1. The names and addresses of the publisher, editor, 
managing editor, and business managers are: Publisher. 
Hugo Gernsback, 154 W. 14 St., New York 11. N. Y.; 
Editor, Hugo Gernsback, 154 W. 14 St., New York 11, 
N. Y.; ]Managing Editor, Fred Shunaman, 154 W. 14 St.. 
New York 11, N. Y.; Business manager (none). 

2. The owner is: (If owned by a corporation, its name 
and address must be stated and also immediately there- 
under the names and addresses of stockholders owning or 
holding 1 percent or more of total amount of stock. If not 
owned by a corporation, the names and addresses of the 
individual owners must be given. If owned by a partner- ship or other unincorporated firm, its name and address, 
as well as that of each individual member, must he given.) 
Gernsback ]publications. Inc., 154 W. 14 St., New York 
11. N. Y.; Hugo Gernsback, 154 W. 14 St.. New York 11. 
N. V.; M. Harvey Gernsback, 154 W. 14 St., New York 
11, N. Y. 

3. The known bondholders, mortgagees, and other se- 
curity holders owning or holding 1 percent or more of 
total amount of bonds, mortgages, or other securities are: 
(If there are none, so state.) None. 

4. Paragraphs 2 and 3 include, in cases where the stock- 
holder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation. the 
name of the person or corporation for whom such trustee 
is acting; aho the statements in the two paragraphs shoe 
the atfiant',s full knowledge and belief as to the circum- 
stances and conditions under which stockholders and se- 
curity holders who do not appear upon the books of the 
company as trustees, hold stock and security in a capacity 
other titan that of a bona fide owner. 

5. The average number of copies of each issue of this 
publication sold or distributed, through the mails or 
otherwise, to paid subscribers during the 12 months pre- ceding the date shown above was: (This information is 
required by the act of June 11. 1960 to be included in all 
statements regardless of frequency of issue.) 165,401. 

H. Gernsback, Publisher 
Sworn to and subscribed before me this 14th day of 

October. 1960. 
[SEAL] Joane Dodge, Notary Public 

IMs commission expires March 30, 1962.) 

DECEMBER, 1960 

TUNERS REPAIRED $8.50 
24 -Hour Service 6 -Month Warranty 
Repair Charge includes 
ALL Replacement Parts 

SARKES TARZIAN, INC., pioneer in the Tuner Manufacturing business, offers 
fast, dependable, factory repair service on all makes and models. Cost -$8.50 
per unit. $15 for UV combinations. Now offering 6 -month warranty against 
defective workmanship and parts failure due to normal usage. Tuners re- 
paired on approved, open accounts. Replacements available at low cost on 
tuners beyond practical repair. 

Tarzian -made tuners easily identified by this stamping. When inquiring 
about service or replacements for other than Tarzian -made tuners, always 
give tube complement ... shaft length ... filament voltage ... series or shunt 
heater ... IF frequency, chassis identification. And, allow a little more time 
for service on these tuners. Use this address for fast, factory repair service: 

SERVICE MANAGER TUNER DIVISION DEPT. C 

\-i-RARKES TARZIAN INC 
east hillside drive 

bloomington, indiana 
edison 2 -7251 

Mlgrs. of Tuners, Semiconductors, Air Trimmers, FM Radios, Audio Tape, and Broadcast Equipment 

RENT 
stereo tapes 

OYER 1500 DIFFERENT ALBUMS 

POSTPAID TO AND FROM YOUR NOME 

SEND FOR stereo-parti stereo-parti FREE BROCHURE el° 
811 -BA Centinela Avenue, Inglewood 3, California 

512R Broadway, New York City 12, N.Y. 

VOL.. 4, NO.1 

Flat rate and hourly 
service charges, 
based on and show- 
ing regional and 
national averages, 
plus up -to -date list 
or resale prices on 
over 63,000 compo- 
nents. Arranged al- 
phabetically by man- 
ufacturers and prod- 
ucts, numerically by 
part number. Com- 
pact, convenient size 
fits in tube caddy, 
toolbox or pocket. 
$2.50 per copy from 
your distributor. 

ELECTRONIC PUBLISHING COMPANY, INC. 
180 N. WACKER DRIVE, CHICAGO 6, ILL. 
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Master 

Guide 

to 

TIME- 
SAVING 

TV SERVICE 
A modern manual for fast, "symptomatic" 

7Y trouble analysis and servicing 

TAKES THE 

GUESSWORK 

OUT OF 

TV REPAIR! 

Covers all causes 
of practically every 
television receiver 
trouble including: 

BRIGHTNESS 

TROUBLES 

CONTRAST 

TROUBLES 

PICTURE 

DISTORTION 

UNSATIS. 

FACTORY PICTURE 

DETAIL 

LINE OR BARS 

IN PICTURE 

SYNCHRONIZA. 

TION TROUBLES 

MISSING 

PICTURE 

SIZE 

AND CENTERING 

TROUBLES 

SOUND 

TROUBLES 

TELEVISION 

INTERFERENCE, 

ETC. 

From beginning to end, this 
big manual is designed for 
daily use at the bench as 
a complete easily understood 
guide to practically any job 
on any TV receiver. It isn't 
a "study" hook! 

Just turn to the Index. 
Look up the trouble symp- 
toms exhibited by the TV you're working on. The 
HANDBOOK OF TV 
TROUBLES then tells you 
exactly what and where to 
check. Outlines time -saving 
short cuts. Explains puzzling 
details. Eliminates guesswork 
and useless testing. More than 
150 test pattern, wave form 
and circuit illustrations help 
explain things so clearly you 
can hardly fail to understand. 

LOOK! 
LISTEN! 

... then Follow This 
Easy Guide! 

Almost regardless of set 
make or model, this remark- 
able new 302 -page Handbook 
helps you track down TV 
troubles from the symptoms 
they produce in the set itself 
-screen intermittently dark; 
"blooming "; abnormal con- 
trast in spots; "snow' 

' 
poor 

detail; sync troubles; sound 
troubles -and all the many 
others. Then it explains how 
to make needed adjustments 
or replacements. 

Printed in large type. Has 
sturdy, varnished covers for 
"on the job" use. The TV 
TROUBLE INDEX helps 
you find what you want in a 
jiffy. Throughout, it's the 
ideal guide for beginners and 
experienced servicemen alike! 
Try it for 10 days AT OUR 
RISK. You be the judge! 

PRACTICE 10 DAYS FREE! 

Dept. RE -120, Holt, Rinehart and Winston, Inc. 
Technical Div., 383 Madison Ave., 
New York 17, N.Y. 

Send new 302 -page HANDBOOK OF TV TROUBLES for 10 -da . FREE trial. If I decide to keep book, I will then send you $7.50 in full payment. If not, I will return book postpaid and owe you nothing. 
SAVE! Send $7.50 with order and we pay the postage. Same 10 -day return privilege with oney promptly refunded. 

Name 

City, Zone, State 
OUTSIDE U.S.A. - Price 98.00 cash ly. - 10 -day return privilege with money refunéed.fa M2 
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new 
BOOKS 

CLASS "D" CITIZENS BAND RADIO CALL 
BOOK, supplement to Vol. 2, No. 1, 1960. 
International Crystal Mfg. Co., Inc., 18 
N. Lee, Oklahoma City, Okla. 9 x 11 in. 
230 pp. $3.95. 

The great increase in licensees in 
this band has made it necessary to pub- 
lish this supplement. These new calls 
were issued between Jan. 1 and July 1. 
Actually 40,000 new calls are listed 
here, about twice the total issued before 
Jan. 1. All 24 districts are represented. 
101 MORE WAYS TO USE YOUR SCOPE 
IN TV, by Robert G. Middleton. Howard 
W. Sams & Co. Inc., 1720 E. 38 St., 
Indianapolis 6, Ind. 51/i x 81/2 in. 160 pp. 
$2.50. 

This book discusses 101 ways to test 
equipment, rf and if amplifiers, video 
amplifiers, age, sync separators and 
sweep circuits with a scope. For each 
test the equipment needed, connections 
required, test procedures and an analy- 
sis of the result of the test are given. 
In this way, the technician and ex- 
perimenter can become more proficient 
in the use of his oscilloscope. -LS 
MOTOROLA POWER TRANSISTOR HAND- 
BOOK (1st edition). Motorola Semicon- 
ductor Products. 5005 E. McDowell, 
Phoenix. Ariz. 51/2 x 81/2 in. 205 pp. $2. 

This manual features theory, design 
and application. Beginning with the 
basic principles and characteristics of 
semiconductors, it explains their rat- 
ings, thermal effects, breakdown and 
other parameters. Diagrams, nomo- 
grams, schematics and equations show 
how to design amplifiers, switches, igni- 
tion systems and other circuits for 
which power transistors are useful. 
Among special applications discussed 
are electronic filters, regulators, in- 
verters and TV deflection. A handy 
reference for engineers and techni- 
cians.-IQ 
ELECTRONICS FOR THE BEGINNER, by 
J. A. Stanley. Howard W. Sams & Co. 
Inc., 1720 E. 38 St., Indianapolis 6. Ind., 
51/2 x 83/4 in. 192 pp. $3.95. 

This book plus a little assistance may 
start a 12 -year -old on a career in 
electronics. Hand it to someone older, 
and you've given him a new hobby. For 
young or old, this little book is packed 
with information -starting with a 
brief introduction, a few hints on 
soldering and a number of interesting 
construction projects ranging from a 
1 -hour radio through home broadcasters 
and a stereo amplifier. All units are 
built with transistors and use low - 
voltage batteries, making them safe 
same even for the youngest youngster. -LS 
INSTALLING HI -FI SYSTEMS, by Jeff 
Markel! and Jay Stanton. Gernsback 
Library, Inc., 154 W. 14 St.. New York 11, 
N.Y. 51/2 x 81/2 in. 224 pp. $3.20. 

There are so many "angles" to hi -fi 

Check Power Output, Standing 
Waves Casco Transicheck. Gives me- 
ter indication of power output, VSWR. 
Ideal for transmitter tuning. / 
Specify auto spade or l'L -259 $20.95 
type coax connector. Postpaid 

Eliminate Generator Whine 
Cesco Generator Filter. 
Eliminates generator whine 
in mobile installations. Tun- 
able for maximum attenua- 
tion. Most effective generator 
noise filter made. Also avail- 
able for other frequencies. 

Cesco Duopole 
Base Antenna 

logged, tuned CB antenna with 
I to I VSWR. High gain, on- 
directional. All elements at DC 
ground potential for maximum lightning protec- 
tion. Also available 
for other frequen- 
cies. 
Send check or M.O. 
Ohio residents add 
3./e Sales Tax. 

Postpaid 
$ 3.00 
$29.95 
Shipped Express 
Collect 

THE STOTTS -FRIEDMAN CO. Dept. R 

108 North Jefferson Street, Dayton 2, Ohio 

OPPORTUNITY ADLETS 
Rates -50e per word (including name. address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount. 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Cops for 
Feb. issue must reach us before December 10, 1960. 

RADIO -ELECTRONICS, 
154 West 14 St., New York 11. N. Y. 

BEFORE YOU BUY RECEIVING TUBES OR ELEC 
TItONIC COMPONENTS, send NOW for your Giant Free 
ZALYTRON Catalog No. 163- featuring nationally known 
Zalytron First Quality, TV -Radio Tubes, plus all types 
of Components, Kits, Amplifiers, Transceivers, etc. All 
priced to Save you Plenty -Why Pay More? ZALYTRON 
TUBE CORP., 220 W. 92nd St., N. Y. C. 

LEARN WHILE ASLEEP, Hypnotize with your recorder, 
phonograph or amazing new Electronic Educator endless 
tape recorder. Catalog. details free. SLEEP -LEARNING 
ASSOCIATION. Box 24 -RD, Olympia. Wash. 

NEW CONCEPT OF LEARNING SELF- HYPNOSISI 
Now on tape or recordl Free Literature. McKINLEY- 
SMITH CO., Dept. T5, Box 3038, San Bernardino, Calif. 

FIRE ALARMS FOR HOMES AND SHOPS. $9.25 ppd.. 
additional heat detector $1.25 each: special quotation to 
jobbers and distributors. KAMCO- ELECTROCHEM CO., 
2712 N. Magnokia, Chicago 14, Ill. 

DON'T BUY HI -FI COMPONENTS. Kits, Tape. Tape 
Recorders until you get our low, low return mail quotes. 
"We Guarantee Not To Be Undersold." Wholesale Cata- 
log Free. HI- FIDELITY CENTER, 17971íC First Avenue. 
New York 28, N.Y. 

COMPONENTS. Recorders, Tapes. FREE Wholesale Cata- 
logue. CARSTON, 215 -T East 88th St., New York 28. N.Y. 

DISCOUNTS UP TO 50% on Hi -Fi amplifiers. tuners. 
speakers, tape recorders, individual quotations only, no 
catalogs. CLASSIFIED HI -FI EXCHANGE, 2375 East 
65th Street. Brooklyn 34. N.Y. 

HI -FI DOCTOR will solve your hi -11 problems on the 
spot, Acoustic, Audio, Radio Engineer. Stereo Designing. 
Professional visits, day evening. New York area. WIL- 
LIAM BOHN, Plaza 7 -8569, weekdays. 

AMPEX, Concertone, Crown, Magnecord, Presto, Norelco. 
Bogen, Tandberg. Sherwood. Rek- O -Kut, Scott. Shure, 
Dynakit, others ... , Trades. BOYNTON STUDIO. Dept. 
RE, 10 Pennsylvania Ave., Tuckahoe, N.Y. 

CASH PAID I Sell your surplus electronic tubes. Want 
unused, clean radio and TV receiving, transmitting, spe- 
cial- purpose, Magnetrons, Klystrons, broadcast types. etc. 
Want military & commercial late /test and communica- 
tions equipment such as 0.11., H.P., AN /ITPM prefix. 
Also want commercial receivers and transmitters. For a 
fair deal write BARRY, 512 Broadway, New York 12. 
N. Y. WAlker 5 -7000. 

QUALITY PRINTING. Economically priced. Speedy 
service. Free samples on request. JOAN H. TAYLOR, 
R. D. 2, Box 215, West Middlesex, Pa. 

NEW. TRANSISTORIZED SIGNAL GENERATOR. 
150 KC. to 120 MC. on fundamentals. Battery operated. 
Internal 400 cycle, any external audio modulation. 
Socket for Citizens Band Crystals. Send for free infor- 
mation. PEL ELECTRONICS, Box 555, Ridgewood, 
N. J. 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. New and used instruments 
bought, sold, exchanged. HAZELTON INSTRUMENT 
CO., 128 Liberty Street, New York, N.Y. 

ATTENTION - LEARN THE MORSE CODE IN MIN- 
UTES BY A PROVEN METHOD. Copyright 1960. send 
$2.00 to: EASY METHOD MORSE SYSTEM, Box 86, 
l'errysburg, Ohio. 

DIAGRAMS FOR REPAIRING RADIOS, television $2. 
Give make and Model. DIAGRAM SERVICE, Box 672 
RE. Hartford 1. Conn. 

RADIO -ELECTRONICS 
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that it does not seem possible to cover 
them all clearly in a single volume. Yet 
these two professionals have done just 
that. They discuss the planning and 
techniques of monaural and stereo 
components, systems, interconnections, 
acoustics, noise problems, etc. The 
esthetic viewpoint is well represented. 
The reader learns the elements of de- 
sign, color, styling, size and shape. 
Photos and diagrams illustrate the text. 

The book is written for the hi -fi fan 
as well as the professional installer. 
Cabinet construction, finish and repair 
are described. One chapter is devoted 
to legal considerations including the 
basic facts of business life, codes, 
liabilities, etc. 

Before you undertake building into, 
drilling or wiring a wall, you should 
consult the final chapter. It discusses 
and illustrates the masonry construc- 
tion, wood frames and steelwork that 
make up walls, windows and doors. 

MASERS, by Gordon 'Troup. Jahn Wiley 
& Sons, Inc., 440 Fourth Ave.. New York 
16, N.Y. 4 x 61/2 in. 168 pp. $2.75. 

The maser has but a few outstanding 
features compared with other types of 
amplifiers and oscillators. However, 
low noise and precision frequency make 
it unbeatable for applications such as 
long -range radar, radio astronomy, 
microwave spectroscopy and time 
measurement. 

The author approaches his subject by 
way of quantum mechanics and thermo- 
dynamics. He discusses excitation meth- 
ods and derives equations pertaining to 

gain, bandwidth and noise. He reviews 
experimental results obtained by scien- 
tists and indicates the work still to be 
done. IQ 
MAGNETIC AMPLIFIERS, by Paul Mali. 
John F. Rider Publisher, Inc.. 116 W. 14th 
St., New York 11, N.Y. 51/2 x 81/2 in. 101 
pp. $2.45. 

This book discusses basic principles 
of magnetic circuits as well as mag- 
netic amplifiers. Clearly written and 
containing many illustrations, it ex- 
plains the various types of devices and 
shows how they are used to control, 
switch, compute and memorize. A good 
first book on the subject for techni- 
cians and students. END 

"They all broke down at the same tinse" 

TV PICTURE TUBES 
AT LOWEST PRICES 
ALL ALUMINIZED GLASS TYPES 

Price Price Price 
Tube With Old Tube With Old Tube With Old Type Tube Type Tube Type Tube 106P4 7.95 176J1.4 11.50 210EP4 21.00 12LP4 8.95 17C0P4 11.50 21CXP4 15.75 14AJP4 14.00 17CK /CA /B2/ 21DEP4 21.00 14ATP4 14.00 BRP4 17.00 210FP4 21.00 148,'E /CP4 17DLP4 17.00 210LP4 21.00 10.00 17H RP4 12.50 21D5P4 21.00 14HP4 11.00 171. VP4 12.50 21EP4 14.25 14QP4 11.00 17QP4 11.50 21FP4 14.50 14RP4 11.00 20C /0P4 13.50 21WP4 16.00 14W 'ZP4 11.00 20H /MP4 14.50 21XP4 16.50 14XP4 11.80 214C /BS/ 21Y1.4 16.00 I60P4 12.00 AMP4 15.75 212P4 15.50 16K 'RP4 9.95 21AL /ATP4 24C'VP4 23.50 16LP4 12.50 18.75 24AEP4 24.50 16TP4 9.95 2IAU /AVP4 24AHP4 26.50 16WP4 12.00 15.75 240P4 24.50 17AT' AVP4 21AWP4 15.75 27EP4 39.95 12.50 216TP4 16.75 27RP4 39.95 17BP4 9.95 21CBP4 16.75 27SP4 40.95 

METAL TYPES 
12UP4 12.00 16GP4 14.50 196P4 16.00 1641.4 13.50 17CP4 17.00 21AP4 19.75 16EP4 14.00 17GP4 17.60 21MP4 20.75 

17TP4 17.60 
TEST TUBES 

8XP4 16.07 BYP4 16.07 
1 year warrenfy 

Prices include the return of a 
n 

acceptable similar tube under vacuum. These tubes a manufactured from reprocesed used glass bulbs. All parts and materials Including the electron gun are brand new. ALL PRICES FOB CHICAGO, ILLINOIS. De- 
Posit required, when old tube Is not re- turned, refundable at time of return. 25,0 deposit required on COD shipments. Old 
tubes must be returned prep aid. Tubes shipped Rail Express. Shipped only to Con.. tinental U.S. and Canada. 

WRITE FOR COMPLETE LIST 

-PICTURE TUBE OUTLET- 
2922 MILWAUKEE AVE., CHICAGO 18. ILLINOIS 

Dickens 2 -2045 

LEARN TO DRAW; READ BLUEPRINTS, 
SCHEMATICS, WIRING DIAGRAMS; and to 

render any Mechanical, Electronics, 
Architectural & Art Drawing or Painting 

SELF STUDY COURSES & Drafting Room Essentials 
available In simplified form: Plan 1: Send $2.21 for 

y one of the above desired Individual" chapter. 
Plan 2: Send $0.00 for the "Special Main Chapters" of 
our book entitled. Encyclopaedia of Drawing & De- sign" (for Home Study or School Text). 

ublisher: (Author's experience: ('hief Draftsman. 
Art Director, Engineer). LOUIS D. PRIOR. INC.. 
23 -09 169th Street, Whitestone 57, New York. N. Y. 

'DECEMBER, 1960 

HI -FI RECORDING TAPE 
Splice Free (except 2400'1 

15 day money -back guarantee 

1200' 7" Acetate $1.29 51.17 51.09 
1800' 7" acetate 1.79 1.59 1.45 
1800' 7" mylar 2.09 1.99 1.85 
2400' 7" mylar 3.29 2.99 2.75 
2400' 7" tensilized mylar 4.25 3.95 3.75 

Can Be Assorted. Add 15e Postage Per Reel. 
10e For 24+ Lot Orders. 

NI -F1 COMPONENTS TAPE RECORDERS available from 
wide variety of stock and shipped within 24 hours. 
Write for free wholesale catalogue. "WE WILL NOT 
BE UNDERSOLD." Write us and see why. 

CARSTON 125 -RD East 88 St. 
New York, 28, N. Y. 

The January issue of Radio -Electronics will be 

on sale Dec. 15. Order your copy from your 
dealer now. 

MAKE 
MONEY 
IN SPARE 

TIME 

Learn at Home to Fix 

ELECTRIC 
APPLIANCES 

Tester Furnished -Na Extra Charge. Fix toasters, irons, 
fans, other electric appliances for friends and neighbors. Make 
money in spare time or build your own full time business. 
SAVE cash by repairing your own appliances. Enjoy the 
security of a skill to fall back on during slack periods, sea- 
sonal layoffs, when you retire. NRI will train you at home. 
MAIL COUPON NOW. Sample Lesson and CataloaFREE. 
(National Radio Institute, Daft. FNO, Wash. 16, D. C. 
Please send me Electrical Appliance sample lesson and I 'Please 

FREE (No Salesman Will Call). I 

'Name. Age 

(Address 
1 

Lily_ Zone State I 

1 

Olson Radio Catalogs 

FOR ONE YEAR 
* 8 Different Issues 

* All Bargain Packed 

FREE One Year Subscription 
to OLSON RADIO'S Fantas- 
tic Bargain Packed Catalog- 
Unheard of LOW, LOW 
WHOLESALE PRICES on 

Brand Name Speakers, Changers, Tubes, Tools, 
Hi -Fis, Stereo Amps, Tuners and other Bargains. 

Another OLSON Bargain! 

RADIO -INTERCOM 
Rodio with Remote Speaker 
It's a Two -Way Intercom s 

s 0 0, 

No. RA -341 so" 5 93 
3 for $45.00 

Lots of 12, Ea. $14.00 
5 -tube superheterodyne radio in handsome Rai 
case with built -in PM speaker, 511 feet of cable 
and remote speaker. 4- position function swit, -h 

selects operation as radio. radio with remote 
speaker, and talk or listen in intercom position. 
Radio tunes standard (AM) broadcast baud 
(5:30 to 1600 KU). Tiny 2it" remote speaker is 

mounted in a matching ivory cabinet Ionic 
2!h "x3 "xl lx ") and has a jack for easy connection 
to the radio -intercom. When used as an inter- 
com, it is so sensitive, it picks up the ticking of 
a clock on the other ,ide of the room. Master 
station .size: 5', xA' _ x is ", For 117 volts A.C. 
or 1).1'. 

Fill in coupon below for your FREE one year subscrip- 
tion to Olson's Bargain Packed Catalog. To order 
Radio Intercom, simply check quantity desired and 
send remittance along with coupon. (Include enough 
for postage or parcel post shipment. Send $2.00 
deposit for C.O.D. orders.( 

FREE Olson Catalogs for One Year 

Radio -Intercom RA -341 Ea. $15.93 
Lots of 12, Ea. $14.00 
3 for $45.00 

NAME 

ADDRESS 

air ZONE-STATE 

OLSON RADIO 
CORPORATION 

[714 S. Forge St., Akron 8, Ohio] 
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1960 ANNUAL INDEX 
Vol. XXXI, January- December, 1960 

A 
About Those Color TV Controls (Middleton) Jun 80 
Air Ionizers (McKay) Jul 32 
Alarms -See Electronic(s), Alarms 
Amplifier Test -Load Box (Smith) Nov 98 
Another Forgotten Inventor [Wilkerson] 

(Leslie) Jun 47 
Antennas -See Radio, Television 
Audio 

Attenuator- Padder for Low -Level Testing 
(Reed)* May 46 

Comparator (Pugh) Jul 39 
Generator for Industrial Service Jobs 

(Kernin)* Mar 
Wattmeter from Vtvm (Casey) Aug 

Corres Oct 

KEY TO SYMBOLS AND ABBREVIATIONS 
*Construction Articles 
t Section of Full- length article 
CI Television Clinic 
Corr Correction 
Corres Correspondence 
NB News Briefs 
NC Noteworthy Circuits 
Pat New Patents 
Tech Technotes 
TTO Try This One 
WN What's New 

60 Regular departments not itemized are Business and 
31 People, New Books, New Literature, New Products, 
26 Technicians' News. 

AUDIO -HIGH FIDELITY 
AM Broadcasting Station, Hi -Fi Feb 43 
AMPLIFIERS -See also Audio, Stereo 

Bias Circuit, Class -B (NC) Jan 139 
Cathode -Follower (NC) Jul III 
Combination Does 3 Jobs (Dailey)* Sep 36 
Hum Reduction Mar 46 
Low -Cost, Starved- Current (Lederer)* Aug 36 
New at New York Show) Dec 83 
Postage -Stamp (Bohr)* May 59 
Power, for Ac -Dc Sets (Dewar) May 60 
6DZ7 (Voss)* Nov 40 
Transistor (NC) Sep 120 
Twin -Coupled 

High Power for (Crowhurst)* Oct 34 
Updating R -E (Crowhurst)* Jun 30 

Video -Audio) Mar 49 
Cabinets, Retouch, Repair, Refinish 

(Markell) 
Part I Mar 109 
Part II Apr 60 

Circuits, New Developments (Scott) Mar 47 
Cityrama, Multilingual Tourist Bus Mar 46 
Feedback Tone Control (NC) Jul III 
FM -See FM 
Headphones for TV (Rasmussen) 

(NC) Jan 56; Feb 148 
Intercom, Automatic Doorbell (Kampf)* Sep 34 
Intercoms and Boat Hailers Improved by 

Transistors (Scott) Aug 34 
Intermodulation Indicator (Pat) Aug 100 
Kits, Turntable and Pickup -Arm (Graham) Mar 44 
Labs Help Teach Languages, Electronic 

(Johnson) Jun 33 
Lows Are Directional Too Mar 49 
Megaphones, Two (NC) Feb 148; Oct 112 
Microphone 

Electro -Voice 644 Sound Spot (WN) Feb 61 

Hidden. (Pat) Jul 109 
Mixing and Matching to Audio Inputs Jul 88 
New at New York Show Dec 82 
Night Switch (Bemis)* May 64; (NC) Dec 117 
Organ, Electronic (WN) Jun 63 
Oscillator, Tunnel -Diode (Grossman and 

Friedman)* Sep 40 
Output Watt, What Is (Graham) Jan 60 
Output Transformers, Puzzled About? 

(Crowhurst) Dec 33 
PA Systems 

Feedback in, Stop (Schroeder) Feb 40 
Improving (Sands) Nov 71 

Phase Inverter, High -Gain) Mar 48 
Pickup Arm, Vacuum Cleaner Built in 

(WN) Sep 59 
Pickup Arms, Turntables from Kits 

(Graham) Mar 44 
Preamp Input Circuit Dec 40 
Preamps, Design Your Own (Crowhurst) 

Part I- Losser, Feedback Equalizer 
Circuits Jan 53 

Part II -Tone Controls Feb 47 
Part III -2 -Stage Feedback Tone 

Control Mar 54 
Part IV- Volume and Loudness Controls Apr 87 
Part V- Putting the Pieces Together May 61 

Corres Dec 21 

Records and Record Changers 
Record of Future? (Corres) May 26 
Record and Tape Reviews (Santon) 

Jan 61; Feb 50; Mar 57 
Servicing Faster (Sheneman) Jan 57 
Stroboscope Flasher (Taylor) May 35 
Upside Downf Dec 82 

Reflex Stage (Pat) May 130 
Reverberation, and Now Aug 43 
Reverberation, Tape Recorder with} Dec 82 
Rumble Filter (Zenith)) Jul 95 
Servicing -See Servicing, Audio 
Show Stirs Controversy Sep 33 
Sound at Cocktail Party Oct 78 
Speaker(s) 

Burnout Zener Diodes Prevent (Ives) Aug 42 
Core, New Speaker Has No Apr 94 
Electrostatic, New} Dec 82 
Flattest? (NB) Sep 6 
Lighthouse, Loudspeaking (WN) Feb 61 

More Bass from Smaller (Crowhurst) 
Part I- Miniaturizing Speakers and 

Enclosures; Principles Jul 81 
Part II -5 More Ways of Getting More 

Bass Aug 37 
Corres Oct 26 

Response Curves, How Valid 
(Augspurger) Mar 50 

130 

Single Transistor Operates 8 -Inch, for 
Radio (Grace)* Oct 52 

Wall of Sound Aug 33 
Woofers and Tweeters, No More? (NB) Feb 6 

Stereo 
At 100 Cycles (NB) Dec 10 

Amplifiers 
RCA's 2 -Way (Scott) Feb 44 
Simple (NC) Nov 19 
Video -Audio} Mar 49 

Committee Out (NB) Apr 6 

Design (WN) Mar 43 
Ear Not Fooled) May 58 
FM -AM (RCA TPM -13)} Jul 95 
FM Distortion Eliminator) Mar 47 
Magnavox} May 72 
Motorola) May 70 
PA at Newport (Allison) Dec 53 
Packages, New Features (Scott) May 68 
Pickups New (Hirsch) 

Part (- Ceramics Sep 30 
Part II -Grado Master Neumann DST, 

Dynaco A -12, G -E VR -22, 
London -Scott 1000 Oct 48 

Part III -ESL C99 Micro/Flex, Empire 
88, Pickering 380, Shure 
M212/M216 Stereotwin 210 /D, 
Fairchild S)sI -I Nov 52 

Preamp, Transistor (Meyer)* Dec 45 
Record Demonstrator} (WN) Dec 44 
Simplified (Pat) Apr 112 
Speaker, Third, Add Easy Way 

(Burstein) Oct 45 
Standards Soon (NB) Nov 12 

System, Test to Single Out Best Sep 58 
Tape and Tape Recorders 

4- Track, Matchbox -Size (Johnson)* Jul 76 
Corr Sep 116 

l7 /a ips} May 58 
Three -Channel} May 70 
Underwater (NB) Oct 12 

Zenith) May 68 
Swedish System Combines Amplifier, 

Tape and TapaeRecorders 
Jul 45 

Bulk Eraser (McKay) Apr 98 
Micro -inch. Not Micron (Corres) Feb 22 
Reverberation} Dec 92 
Special Effects (Larson) Aug 40 
Strobe for (McCormick)* May 40 
"Talkie" Outfit for Slide Projectors 

(Costigan)* Jun 36 
Thermoplastic Recording (NB) Mar 6 

Tips, Four (Stillwell and Comstock) Sep 39 
Word Puzzle (Comstock) Feb 43 
Wow (Tech) Sep 114 

TV Audio into Hi -Fi Systems, Feed 
(Leonard) Mar 56 

Transformers, Using (Ravenswood) Apr 100 
Transistors in Audio Part II- Distortion 

in Amplifiers) (Ravenswood) Jan 62 
Tuner, Wide -Band (Pat) Jun 106 
Turntables and Pickup Arms from Kits 

(Graham) Mar 44 
Wired Broadcasts in Italy Jan 59 

Automobile 
Radio -See Radio, Auto 
Solar- Powered (WN) Jun 63 
Voltage Regulator, All- Transistor 

(Meyer)* Feb 107 
Corres Apr 22 

Automatic 
Ac Vtvm (Marshall) Aug 26 
Doorbell Intercom (Kampf)* Sep 34 
Recycling Timer (Fannon)* Jul 36 
1V Brightness Control, New (Maxwell) Sep 91 

B 

Balancing for Better Motors, Electronic 
(Essex) Feb 58 

Be Careful with Ignitrons (Lyfel) Dec 70 
Benchwork Can Be Tricky (Middleton) Apr 52 
Better Photos with Transistor Slave Flash 

(Merkler)* Oct 39 
Better Power Pentodes Jun 37 
Better Yet, Use Spiral (Jaski) (Corres) Jan 26 
Boat Hailers and Intercoms Improved by 

Transistors (Scott) Aug 34 
BOOKS, NEW Jan 152; Feb 154; Mar 146; Apr 134; 

May 136; Jun 128; Jul 120; Aug 119; 
Sep 134; Oct 130; Nov 130; Dec 128 

Boost Bridge Accuracy with Null Amplifier 
(Frantz)* Aug 32 

RADIO -ELECTRONICS 

Brightness Control, New Automatic TV 
(Maxwell) Sep 91 

Build This Transistor Auto Radio (Martin)* Mar 40 
Building Own Citizens Radio (Sands) Jan 110 
BUSINESS AND PEOPLE Jan 149; Feb 150; Mar 140; 

Apr 129; May 131; Jun 123; Jul 116; 
Aug 115; Sep 125; Oct 125; Nov 121; 

Dec 122 

C 
Cabinet Repair, Rapid (Bohr) Feb 118 
Cabinet, Retouch, Repair, Refinish (Marken) 

Part I Mar 109 
Part II Apr 60 

Cable Checker, Handy (Smith) Mar 71 

Calibration Signals, Identify (Ives)* Sep 56 
Capacitance Relay, Transistor (Turner) Oct 54 
Capacitance Meter (Sutton)* Dec 90 
Capacitor Test Box Finds Intermittents 

(Fred) Jul 44 
Car -See Automobile; Radio, Auto 
CB Transceiver Circuitry (Scott) Sep 52 
Challenge to Americans ( Thach) Apr 32 
Characteristic Impedance, What's With? 

(Middleton) Mar 74 
Corres Jun 18; Jul 22; Sep 21; Dec 21 

Citizens Band -See Radio, Citizens Band 
Cityrama, Multilingual Tourist Bus Mar 46 
Clamp Type Ac Microammeter Feb 39 
Classroom, Electronics in (Prensky) Mar 76 
Code Oscillator, Economy (Martin) Feb 128 
Combination Amplifier Does 3 Jobs 

(Dailey)* Sep 36 
Conelrad Alert Monitor (Reed)* Jan 108 
Crystal Oscillator, Multipurpose Transistor 

(Merkler)* Jan 82 
Corres May 28 

D 

Decade Amplifier, Measure Millivolts with 
(Henry)* Sep 94 

Design Your Own Preamp (Crowhurst) 
Part I -Loss, Feedback Equalizer Circuits Jan 53 
Part II -Tone Controls Feb 47 
Part III -2 -Stage Feedback Control Mar 54 
Part IV- Volume and Loudness Controls Apr 67 
Part V- Putting Together May 61 

Corres Dec 21 

Direction Finder, Poor Man's (Craig) May 94 
Divide and Multiply with Wheatstone Bridge 

(Frantz)* Jun 48 
Doorbell Intercom, Automatic (Kempf)* Sep 34 
Double Value from Your Vtvm (Guertin) Apr 73 
Dress Up That Meter (Henry)* Jun 94 
Duo -junction (Queen)* Oct 51 

E 

Economical Highway FM (Borzner)* Nov 56 
EDITORIALS (by Hugo Gernsback unless 

otherwise stated) 
Around the World in 80 Seconds 

(M. Harvey Gernsback) Jul 25 
Automation in Electronics Jan 31 
Brain an Electronic Computer (Stafford - 

Clark) Mar 33 
Future Space Traffic Nov 33 
How Far Amplification Der 27 
Instructive Electronic Devices Oct 33 
Interstellar Communication Sep 29 
Inventions Wanted May 31 

Microelectronics Feb 33 
Corres Jul 18 

Microtelevision Aug 25 
Millions of Electronic Facts (Corres) Feb 22 
Recording the Invisible Jun 29 
Superception Apr 31 

Corres Jul 18 

Electromyography (Post) Nov 34 
Electron -Ray Tube, Versatile (Shields)* Mar 64 
ELECTRONIC(S) 

Air Ionizers (McKay) Jul 32 
Alarm(s) 

Clock Radios (Maxwell) Feb 115 
Flare Flashes Warning Signals 

(Kaufman)* Mar 72 
Headlight Tattletale (Young) Apr 41 

Lifeguard (WN) Mar 43 
Power -Line (Pat) May 130 

Proximity Relay (D'Airo)* Sep 48 
Sleep (NC) May 124 

Amplifier(s) 
Direct -Coupled (Pat) Nov 100 

Fluid Aug 56 
Laser, Light Amplifier (NB) Sep 10 

Magnetic (Pat) Jul 109 

Microwave, Most Sensitive (NB) Jun 6 

Pulse, Diode (Pat) Feb 137 

Arc, 5,000,000 -Amp Sep 45 

Corr Nov 118 

Automation in Post Office (NB) Dec 14 

Balancing for Better Motors (Essex) Feb 58 
Ball Lightning for Defense (NB) Dec 6 

Battery (ies) 
Nickel- Cadmium, How Live? (Rhita) Oct 38 
Rechargeable (WN) Apr 62 
Reserve Power for Survival (Prensky) Jul 96 

Silver -Mercury for Portable TV (NB) Apr 6 

Blinker, Light (NC) Mar 137 

Corr - Jun 110 

Boating and (NB) Mar 6 

Boats, Small Electronics Goes to Sea in 
(Garden) Jul 29 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


TRANSISTORS 
at fabulous discounts 

QT 
MIXER 4 9 

uAF 
ana I F 

r ea. 

AEJRaER9% 

OUTPUT 

ALITY 
INSIST ON RAD -TEL FOR EVERY 

TELEVISION AND RADIO TUBE NEED 

AUTO n 
TYPE 0 

POWER OUTPUT 

ea. 

H 
POWER ,40 

15AMP 
ea. 

Collector Current 

Up to 75% OFF on BRAND NEW TUBES 
GUARANTEED ONE FULL YEAR! 

Qty. Type Price 

_OZ4M .79 
IAX2 .62 
1B3GT .79 
10N5 .55 
1G3 .73 

_113 .73 
_1K3 .73 
_1L6 1.05 
-1LN5 .59 
-1R5 .62 
_1S5 .51 
_174 .58 

1U4 .57 
_1U5 .50 
_1X26 .82 

4AF4 .96 

_3AL5 .42 

_3AU6 .51 

_3AV6 .41 

_3BA6 .51 

_36C5 .54 
_3BE6 .52 
_3ßN6 .76 

.78 

. You Can Rely On Rad -Tel's Speedy One Day Service! 

Not Used - Not Pulled Out Of Old Sets Each Tube Individually and Attractively Boxed! 

Qty. Type Price Qty. Type Price 

_3DT6 .50 -6AB4 .46 

_305 .80 -6AC7 .96 

_3S4 .61 _6AF3 .73 - 3V4 .58 -6AF4 .97 

_48C5 .56 -6AG5 .65 
_4BC8 .96 _6AH6 .99 
-4BN6 .75 -6ÁK5 .95 
-4607 .96 _6AL5 .47 

_4BS8 .98 -6A M8 .78 
_4BÚ8 .71 _6AN4 .95 
_4BZ6 .58 -6AN8 .85 
-4BZ7 .96 -6A05 .50 
_4CS6 .61 -6AR5 .55 
_4DE6 .62 _6AS5 .60 
_40K6 .60 -6AT6 .43 

4076 .55 _6AT8 .79 
_5AM8 .79 -6AÚ4 .82 
_5AN8 .86 _6AU6 .50 
_5A05 .52 _6AU7 .61 - 5AT8 .80 -6AU8 .87 
_5BK7A .82 _6AV6 .40 
-5607 .97 _68W8 .89 
-5BR8 .79 _6AX4 .65 
_5CG8 .76 _6AX7 .64 

Sty. Type Price 

-6816 .62 

_6BK7 .85 
_68L7 1.00 
_ 68144 .57 
-6BN6 .74 
_6B05 .65 - 6806GT 1.05 
_6807 .95 
_6BR8 .78 
-68118 .70 
_6BY6 .54 
_6BZ6 .54 
_6BZ7 .97 
-6C4 .43 _ 6CB6 .54 

_6CD6 1.42 
-6CF6 .64 

6C G7 .60 
_6C08 .77 
-6CM7 .66 
-6CN7 .65 
-6CB6 .51 

_6CS6 .57 
_6CU5 .58 

Qty. Type Price - 6EU8 .79 
_6EA8 .79 
_61160T .58 
-615GT .51 

-616 .67 - 6K6 .63 

_6S4 .48 
_6SA7GT .76 
_6SK7 .74 
-6SL7 .80 
_6SN7 .65 
-6507 .73 _ 614 .99 
_6U8 .78 - 6V6GT .54 
_6W4 .51 

_6W6 .69 
_6X4 .39 
_6X5GT .53 
_6X8 .77 

7AU7 .61 
-7A8 .68 
-7B6 .69 
-7Y4 .69 

_3BU8 
_3BY6 .55 

-5CL8 .76 
_5EA8 .80 

_6BA6 .49 
_68C5 .54 

_6CU6 1.08 
__6CY5 .70 

_BAUE .83 
_8AW8 .93 

-3BZ6 .55 _5EÚ8 .80 _6BC7 .94 .71 _8805 .60 
_3CB6 .54 _516 .68 -6BC8 .97 

_6CY7 
-6DA4 .68 _8C61 .62 

_3C16 .60 -578 .81 -6606 .58 6085 .69 _8CM7 .68 
-3CS6 .52 _5114 .60 _6BE6 .55 _60E6 .58 _8CN7 .97 
_3CY5 .71 5U8 .81 _6BF6 .44 -.6006 .59 _8CX8 .93 
_3DK6 .60 _.5V6 .56 _6806 1.66 __6006 1.10 _8E88 .94 

_5X8 .78 -68H6 .65 __60T5 .66 _10DA7 .71 
_5Y3 .46 _6BH8 .87 -6DT6 .53 _11CY7 .75 

SEND FOR FREE TROUBLE SHOOTER GUIDE AND 
NEW TUBE & PARTS CATALOG. 

Qty. Type Price Qty. Type Price 

_12A4 .60 
_12AB5 .55 
_12ÁC6 .49 
_12A06 .57 
_12AE6 .43 
_12AF3 .73 
_12AF6 .49 
_12A16 .46 
-12AL5 .45 
_12AL8 .95 
_128Q5 .52 
_12AT6 .43 

12ÁT7 .76 
-120116 .50 
-12AU7 .60 
_11AV5 .97 
_12AV6 .41 

_12AV7 .75 
_12AX4 .67 

-12AX7 .63 
_12AZ7 .86 
_12B4 .63 
_12BA6 .50 

_12606 .50 
_12BE6 .53 
_12BF6 .44 
_12BH7 .73 
-12BL6 .56 
_12806 1.06 
-12ßY7 .74 
_12827 .75 
_12C5 .56 
_12CA5 .59 
_12CN5 .56 
_12CR6 .54 
_12CÚ5 .58 
_12CU6 1.06 
_12CX6 .54 _ 12085 .69 
_120E8 .75 
_12018 .85 
-120M1 .67 
_12006 1.04 
_12DS7 .79 
_120Z6 .56 

_12E16 .50 

Qty. Type Price Qty. Type Price 

_12EG6 .54 -191366 1.39 
_12E26 .53 -19T8 .80 
_12E5 .66 _21EX6 1.49 
_12F8 .66 _258Q6 1.11 
_12FM6 .45 -25C5 .53 

12K5 .65 - 12SA7M .86 -25CÁ5 .59 
_25CD6 1.44 

_12SK7GT .74 -25CD6 1.11 
-12SN7 .67 _25DN6 1.42 
_12SQ7M .73 _25EH5 .55 
-12117 .62 . 25L6 .57 
_12V6GT .53 _25W4 .68 
_12W6 .69 -2526 .66 
_12X4 .38 _35C5 .51 
-17AX4 .67 _35L6 .57 
_17806 1.09 _35W4 .52 
-17C5 .58 _35Z5GT .60 
_17CA5 .62 _5085 .60 
_1704 .69 _5005 .53 
_171306 1.06 _500C4 .37 
_17L6 .58 _50íH5 .55 
_17W6 .70 _ 50L6 .61 

_19AU4 .83 _117Z3 .61 

El CATHODE RAY TUBE REJUVENATOR 
AC parallel circuits. $90 ea. 
Lots of 10 790 ea. 

0 SERIES TYPE Used in ckt with 
19AU4, 25BQ6, etc. $1.00 

FILTER CONDENSERS MFD 
Cartridge 20 -20 
Type 40-40 

50 -30 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY. 

WV 
150 
150 49¢ 
150 ea. 

DECEMBER, 1960 

TERMS: 25% deposit must accompany ail orders - balance C. O. D. 
$1 HANDLING CHARGE FOR ORDERS UNDER $5. Subject to prior sale.' 

Please add postage. No C. O. D.'s outside continental U. S. A. 
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ELECTRONICS ( Cont'd) 
Camera Takes Movies 
Carrier Current, Squelched (Pat) 
Challenge to Americans ( Thach) 
Classroom 
Classroom, Electronics in (Prensky) 
Comparator Diode (Pat) 
Computer(s) 

Adder (Pat) 
Automatic Industrial (NB) 
Memory Drum, Miniature (WN) 
Party Line Next? (NB) 
Rally -Pal (Allison)* 
Talks Back (NB) 
Ultrafast (NB) 

Control(s) 
Model -Train 
Level of Molten Glass (Barlowe) 

Jul 33 
Apr 110 
Apr 32 
D.c 81 

Mar 76 
Jul 109 

Nov ^9 
Mar 16 

Nov 63 
Oct 16 
Nov 46 
Mar 6 
Apr 12 

Feb 114 
Mar 58 

Cooling Electric Blanket (Pat) Oct 118 
Cyclotron, Desk -Size (NB) Dec 6 
Diffraction Pattern (WN) Aug 73 
Diodes -See Semiconductors; specific subie t 
Elevators Direct Passengers (NB) Oct 10 
Facsimile Mail (NB) Jan 18 
Fishing, Electronics Goes ( Milanowski) 

Jan 36; (NB) Mar .10 
Flash, Better Photos with Transistor Slave 

( Merkler)* Oct 39 
Flash -Unit Control (NC) Aug 98 
Flasher (Pat) Jul 109 
Fuel Cell) May 57 
Goes Down to Sea (in Small Boats) 

(Garden) Jul 29 
Handwriting, Machine Reads (NB) Jan 14 
Highlights of 1959 (NB) Jan 6 
Ignition System (Pat) Jan 143; (Pat) Dec 113 
Impedance, What's with Characteristic? 

(Middleton) Mar 74 
Corres Jun 18; Jul 22; Sep 21; Dec 21 

Sep 49 Indicator, Miniature 
Industrial -See Industrial Electronics 
Infrared Guides Missiles (Spencer) Jan 96 

Corres May 22 
Inventor, Another Forgotten [Wilkerson]? 

(Leslie) Jun 47 
Ion Engine (NB) Mar 16 
Jets and (NB) Feb 6 
Lamp, Smallest Incandescent (WN) Apr 62 
Language(s) 

Labs for Schools (NB) Oct 16 
Labs Help Teach (Johnson) Jun 33 
Machines Translate (NB) Jul 8 

Latching Circuit Uses Standard Relay 
(NC) Mar 136 

Light Amplifier -Laser (NB) Sep 10 
Luna Part of Signal System Apr 45 
Magnetohydrodynamic Generation of 

Power (NB) Jan 8; (May 57 
Maser Amplifies Light (NB) Dec 8 
Medicine 

Alertness Indicator (Pat) Sep 118 
Body Parts (NB) reb 18; Oct 10 
Cardiac Pacemaker (WN) Jun 62 
Electromyography (Post) Nov 34 
Heart, Auxiliary Dec 58 
Heart Electronics Can Save (Post) May 54 
Heartbeat Timer (NB) Jan 18 
Human Body Broadcaster ?t May 58 
Knee Noise Signals Arthritis (NB) Nov 14 
Larynx, Artificial (WN) Dec 44 
Meeting (NB) Nov 6 
Mouse Transmits Own Temperature 

(Griffith)* Feb 101 
Probe (NB) Feb 6 
Radio Beam Injurious (NB) Jul 6 
Radio Waves and Life (Jaski) Sep 43 

Corres Nov 30 
Stereo for Unborn (NB) May 6 
Telemetered Humans (NB) Nov 6 
Telemetered Teeth (NB) Apr 18 
TV Fluoroscope Sep 42 

Metal Detector, Underwater 
(Richardson)* Jul 30 

Corres Sep 21; Oct 21 
Metals, Electrons Weld (NB) Nov 20 
Metals, Saltwater Cuts (NB) Jan 6 
Microminiature Circuit; (NB) Feb 10 
Micromodules, Today and Tomorrow 

(McQuay) Feb 96 
Microwave Link to Alaska (NB) Jan 8 
Miniaturization to Molecular Level (NB) Jan 14 
Missile(s) 

Control and Guidance (Hobbs) Aug 60 
Infrared Guides (Spencer) Jan 96 

Corres May 22 
Measurements (Pat) Nov 99 
Tracking, Accurate (NB) Sep 6 

Motion Study, Ultrasonic (Pat) Sep 119 
Movie Camera and Projector Records 

Sound on 8 -mm Film (WN) Apr 62 
NEWS (Redgrave) May 48 

Jun 6 
Sep 119 
Dec 114 
Nov 91 

Aug 49 
Jun 46 
Dec 44 
Apr 8 

Nuclear -Blast Detector (NB) 
Oscillator, Stable (Pat) 

Microwave (Pat) 
PNP -NPN Transistor (Merkler)* 

Ovens No Morel 
Paris (vleet (Garcin) 
Phone Scrambler Portable (WN) 
Photos, Aerial, Rapid (NB) 
Power 

Booster (WN) Aug 73 
Four New Sources May 57 
Thermionic Converter }May 57; (NB) Nov 6 
Thermoelectric Generator tMay 57; (WN) Jun 62 

Prefixes, New (NB) Apr 6 
Printed Circuits, Inductors for (WN) Nov 63 
Pulse Integrator, Transistor (NC) Nov 119 
Radar -See Radar 
Radiation Detector (Pat) Nov 100 
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ELECTRONICS (Cont'd) 
Radiation Detector, New Semiconductor 

(Shunman) Apr 42 
Radio Stars, locating (NB) Jun 6 
Radio Telescope, Largest (WN) Mar 43 
Rectifier Stack, Simplified (NC) Aug 99 
Relay(s) 

Capacitance, Transistor (Turner) Oct 54 
Latching Circuit Uses Standard (NC) Mar 136 
Proximity (D'Airo)* Sep 48 
Touch -Plate (NC) Jun 107 
Using 24 -28 -Volt Dc ( Oberto) May 35 

Resistance Calculator, Parallel /Series 
(Salva)* Aug 72 

Resistor, Adjustable Fixed Apr 37 
Satellites) -See also Electronic(s), Space 

Communications via (NB) Mar 6; May 6; Oct 6 
Courier First Space Station (NB) Dec 6 
Fifty Asked for (NB) Sep 12 
Navigation, in Orbit.(NB) Jun 12 
Picture Bounced Off Echo I (WN) Dec 44 
Pioneer V, Remote Control of (NB) Jul 6 
Reflecting Ring to Orbit Earth? (NB) Oct 10 
Telemetry System (WN) Apr 62 
Three Dishes Dec 62 
TIROS in Sky (Steckler) Jun 86 
Weather Eye (WN) Aug 73 

Semiconductors -See Semiconductors 
SOFAR Underwater Distance Record (NB) Oct 12 
Solar 

Cells, How to Make (Chapin) Mar 39 
Dish Powers Radio Network (WN) Sep 59 
Powered Auto (WN) Jun 63 
Powered Oscillator (NC) Mar 136 

Space 
Antenna, Low -Noise (WN) Jun 63 
Humans Telemetered (NB) Nov 6 
ionized Band Encircles Earth (Warshaw) Jun 38 
Luna Part of Signal System Apr 45 
Magnetic Cloud (NB) Jun 6 
Magnetometer at Work in Outer Space 

( Messages, Trying rto Intercept (NB) May 18 
Mobot Mark I (WN) Feb 61 
Saturn, Signals from (NB) Nov 20 
Sun, Signal Reflected from (NB) Apr 10 
Sunspot Peak Past (NB) Apr 12 

USSR Timetable (NB) Feb 14 
Stroboscope, Battery- Operated (NC) Jul 110 
Supply, Voltage- Limited (NC) Oct 113 
Switch, FluxLink (NB) May 6 
Tachometer, Ignition Operated (Schotz)* Dec 54 
Telephone Cable, Long (NB) Apr 6 
Telephone Service Expanded (NB) Oct 16 
Thermometer, Acoustic (NB) Sep 12 
Thermostat (Pat) Aug 100 
Thermostat, Transistor (Pat) Sep 119 
Timer, Automatic Recycling (Fannon)* Jul 36 

Darkroom (NC) Apr 127 
Corr Jun 106 

Integrating (Shields)* Dec 28 
Transformer (Woods)* Jun 98 
Transformers, Smallest (WN) Sep 59 
Ultrasonics Measures Liquid Flow) May 58 
Voltage Regulator for Car, All- Transistor 

(Meyers)* Feb 107 
Corres Apr 22 

V -R Pulse Circuit (Pat) Nov 99 
Waveguide, Transoceanic (NB) Mar 6 
Weather Station, Unmanned (WN) Jul 45 
Wheatstone Bridge, Divide and Multiply 

with (Frantz)* Jun 48 
Equipment Can Be Easy to Service Sep 46 
Experimenter's Dual Electroscope (Moen)* Jun 99 

F 
Feed TV Audio into Hi -Fi Systems (Leonard)Mar 56 
Feedback in PA Systems, Stop (Schroeder) Feb 40 
Field -Check Color CRT's (Egan) Jun 96 
50 Years Ago Jan 107; Feb 149; Mar 132; Apr 138; 

May III; Jun 93; Jul 113; Aug III; 
Sep 124. Oct 124; Nov 120; Dec 116 

Fix Radios Faster (and (vlake More Money) 
(Darr) Nov 43 

Fix That Multimeter (Bohr) Jan 74 
Flare, Electronic, Flashes Warning Signals 

(Kaufman)* Mar 72 
FM 

-AM 
Detector Switching (Blonder- Tongue 

R -98)) Jul 94 
Portable, All- Transistor Jun 52 
Portables, Transistor, Are Here (Scott) Apr 43 
Stereo System, Tests to Single Out Best Sep 58 
Tuning Indicator (RCA TPM -13)) Jul 95 

Auto Radio(s) 
Interference, Eliminate (Steckler) Jan 124 
Marketed (Motorola) (NB) Feb 18 
Transistor -Powered Aug 52 

Converter for TV, Simple (Vanderwall)* Nov 80 
Crystal Oscillator for (Pat) Aug 100 
Detector, Self -Tuned (Pat) May 129 
Distortion Eliminator) Mar 47 
DX in 1959 (Cooper) Jan 49; Feb 83 
Finally Makes It (Lachenbruch) Nov 39 
Front End, Miniature, for Receivers 

Mar 38 
Highway, Economical (Borzner)* Nov 56 
Increasing (NB) Jan 6; Oct 12 
Medical Net (NB) Apr 6 
Multiplex in England Jul 74 
Sensitivity Switches Mar 39 
Station Given Away (NB) Feb 6 
Tuner, Wide -Band (Pat) Jun 106 

Flash, Better Photos with Transistor Slave 
( Merkler)* Oct 39 

Foldover, Halos and Cure (Algarra) Aug 78 
Four -Track Stereo, Matchbox -Size 

(Johnson) Jul 76 
Corr Sep 116 

G 
Gibbons Substituter (Davis) Jul 61 

Grid -Current Limiting Resistors (Darling) Aug 59 
Guided -Grid, TV Tuner with (Lucas) Jan 43 

H 
Hand -Sized Grid -Dip Meter (Queen)* May 42 
Headlight Tattletale (Young) Apr 41 
Headphones for TV (Rasmussen) 

Jan 56; (NC) Feb 148 
Heart, Electronics Can Save (Post) May 54 
High Power for Twin -Coupled Amplifier 

(Crowhurst) Oct 34 
Highlights of 1959 (NB) Jan 6 
Hints from Transithusiast's Workshop, More 

(Klein) Jan 98 
How to Fix Radios Faster (and Make More 

Money) (Darr) Nov 43 
How Much Rf? (Chapel) Jul 97 
How Valied Are Speaker Response Curves? 

(Augspurger) Mar 50 

1 

Identify Calibration Signals (Ives)* Sep 56 
Corres Dec 18 

Ignition Operated Tachometers (Schotz)* Dec 54 
Ignitrons, Be Careful with ( Lytel) Dec 70 
Impedance, What's with Characteristic? 

(Middleton) Mar 74 
Corres Jun 18; Jul 22; Sep 21; Dec 21 

Improving PA Systems (Sands) Nov 71 
Improving TV Receiver (Feingold) May 86 
Indicator, Miniature Sep 49 
INDUSTRIAL ELECTRONICS 

Audio Generator for Industrial Service 
Jobs ( Kernin)* Mar 60 

Automatic Control (NB) Mar 16 
Diagrams, Understanding (Jaski) Jun 64 
Electronic Balancing for Better Motors 

(Essex) Feb 58 
Fishing, Electronics Goes (Milanowski) 

Jan 36; (NB) Mar 10 
Grid -Current Limiting Resistors (Darling) Aug 59 
Ignitrons Be Careful with (Lytel) Dec 70 
Industry Controls, Warns, Indicates, Counts 

Photoelectrically ( Lytel) Jun 70 
Infrared in Industry (Kemp) Aug 57 
Injec- Check, Industrial Test Unit 

( Kernin)* Oct 88 
Leak Detectors, How They Work Mar 59 
Machines That Read (Gronich and 

Briefel) Sep 64 
Magnetron, Industrial Power Generator 

(Jaski) Oct 68 
Molten Glass, Electronics Controls 

Level (Barlowe) Mar 58 
Motors, Electronic Balancing for ( Esses) Feb 58 
Oscillographs in Action (Thomas) Jul 49 
Photoelectric Control Made Easy 

(Winklepleck)* Mar 62 
Photoelectric Register Controls (Lytel) 

Part I Jan 38; Part II Feb 54 
Strain Gauge, Look at (Kramer) Dec 56 
Power Supply, Regulated Low -Voltage 

(Murphy)* Aug 53 
Relays, Preventive Maintenance Keeps 

Them Working (Conant) Apr 71 
Safety Interlock (Ives) May 39 
Semiconductors for Controls (Jaski) Jul 46 
Servicing (See also Servicing) (Corres) 

Feb 22, 26; Mar 18 
Servomechanisms, How They Work 

(Safford) Jul 53 
Signal -Trace Industrial Circuits (Kernin)* Sep 72 
Solder Removal Made Easy 

(McGuinness) Jun 68 
Corres Nov 29 

Static Controls (Jaski) Apr 63 
Corres Sep 21 
More (Jaski) May 36 

Strain Gauge, Look at (Kramer) Dec 56 
Subcarrier Techniques in Telemetry 

(Bukstein) Nov 49 
Television 

ITV Camera, Setting Up (Noll) Jan 32 
ITV Lens and Lighting System (Noll) Feb 51 
Tech to Military Technician (Kaufman) Jan 42 
Tech Repairs Weld Timer (Darling) May 32 

Transient Capacitor -What Is It? 
(Darling) Nov 79 

Transitone Locates Hidden Wiring 
(Parker)* Dec 35 

Ultrasonics, Introduction (Jaski) Aug 54 
Ungrounded Equipment Can Be Fatal Sep 75 
Using 24 -28 -Volt Relays ( Oberto ) May 35 
Weld Timer, TV Tech Repairs (Darling) May 32 
Whaling by Electrocution Jan 42 

Industry Controls, Warns, Indicates, Counts 
Photoelectrically (Lytel) Jun 70 

Infrared in Industry (Kemp) Aug 57 
Infrared Guides Missiles (Spencer) Jan 96 

Corres May 22 
Injec- Check, Industrial Test Unit ( Kernin)* Oct 88 
Integrating Timer (Shields)* Dec 28 
Intercom, Automatic Doorbell (Kampf)* Sep 34 
Intercom Booster Aids TV Director 

(Haahr)* Jun 76 
Intercoms and Boat Hailers Improved by 

Transistors (Scott) Aug 34 
Interference -Causes, Remedies and 

Location (Frantz) Jul 98 
Corres Oct 21 

Intermittents, Licking (Greenlee) Mar 95 
International Electronic Meet at Paris 

( Garcin) Jun 46 
Ionized Band Encircles Earth (Warshaw) Jun 38 
IRE, New at 1960 Convention (NB) May 6; May 58 
ITV Lens and Lighting Systems (toll) Feb 51 

K 
Kits, Turntables and Pickup Arms 

(Graham) Mar 44 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


FREE 
CAREE 

BOOKLE 

to guide you 
to a 
successful future 
in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 
This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 
MISSILES RADAR RESEARCH 
ELECTRICAL POWER ROCKETRY 

AUTOMATION AVIONICS 
SALES DEVELOPMENT 

Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, part -time work - as 
well as pictures of the Milwaukee 
School of Engineering's educational 
and recreational facilities. No obli- 
gation - it's yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 

SCHOOL 
DIRECTORY 
NORTHROP INSTITUTE of Technology Is 

a privately endowed, nonprofit college of engineering offering 
TWO-YEAR accredited technical institute curricula and 
complete Bachelor of Science degree programs. Students 
from 7,0 states, many foreign countries. Outstandingly suc- 
cessful graduates employed in aeronautics, electronics, and 
space technology. Write today t'or catalog -no obligation. 

NORTHROP INSTITUTE OF TECHNOLOGY 
1181 West Arbor Vitae Street, Inglewood I, California 

engineering degree in 21 months 
Grasp your chance for a better life. Rapid advancement. Better Income. BACHELOR OF SCIENCE DEGREE IN 27 
MONTHS In Elect. (Electronics or Power major), Mech., Civil, Aero.. Chem.. Engineering. IN 36 MONTHS in Business Administration (General Business, Acctg., Motor Transport Met. majors). Small classes. More professional class hours. Well -equipped labs. Campus. Dorms. 
Modest costs. Year -round operation. Founded 1884. Enter Jan., Mar., July, Sept.. Write J. G. McCarthy, Director 
of Admissions, for Catalog and "Your Career in Engineer- 
ing and Commerce" Book. 

TRI -STATE COLLEGE 24120 College Ave. 
Angola, nd ana 

SCIENCE 
ENGINEERING 

BACHELOR'S DEGREE IN 27 OR 36 MONTHS Accelerated year -round program: Aero., Chem., Civil, 
Elec.. Mech., Metal.: Math.. Chem., Physics. Modest ate. 
Earn hoard. N,,v lasses start Jan.. Mar., June, July. Sept. 
Catalog. 15120 E. Washington Blvd.. Fort Wayne 2, Ind 

INDIANA TECHNICAL COLLEGE 

LE 
R 

LEARN 
RADAR MICROWAVES 

COMPUTERS -TRANSMITTERS 
CODE TV RADIO 

APhila. Wireless Technical Inst. 
1533 Pine St., Philadelphia 2, Pa, 

A Non - Profit Corp. 

N 
Founded in 1908 

Write for free Catalog to Dept. RE -12 
Classes now forming 

GET INTO 

ELECTRONICS 
V.T.I. training leads to 

lc 
ess as 

technicians, field engineers, special- 
ists In communications, guided mis- 
siles, computers, radar and automation. 
Basic and advanced courses to theory 
and laboratory. Assoc. degree In elec- 
tronics in 29 mot. B.S. In electronic 
engineering obtainable. ECPD ac- 
credited. G.1. proved. Graduates in 
all branches ofa electronics with major 
companies. Start February, September. 
porms, campus. High School graduate 
or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Dept. C Valparaiso. Indiana 

Learn Transistor 
Electronics At Home! 

Prepare now for a profitable 
career in this growing field. Learn 
theory, construction and appli- 
cations of all types of transistors 
with this proven home -study 
course from the Philco Techno- 
logical Center. 

FOR FREE INFORMATION 
PLEASE WRITE TO: 

PHILCO 
TECHNOLOGICAL CENTER 

"C" and Ontario Sts., Philadelphia 34, Pa. 

DECEMBER, 1960 

AT LAST! A home study course cover- 
ing all phases of electric and electronic 

organ servicing. 
An extensive 
course covering 

every make of organ- repair, regulat- 
ing, and troubleshooting. 

A NEW COURSE 

Electronic 

ORGAN SERVICING 

Your Opportunity To Get Into A 
New, Rapidly Expanding Field At 
The Start. Don't Miss It ! ! 

WRITE NOW 
FOR FREE 

BOOKLET 

NILES BRYANT SCHOOL 
Dept. E., 3731 Stockton Blvd. 
Sacramento 20, California 

NHSC Approved * The Pioneer School 
Established 1898 

ELECTRONICS 
PREPARE FOR A 0000 JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17. MD. 

FREE! I 
ELECTRONICS 

CAREER KIT 

If you're interested in breaking into a 

good -paying job in Radio -TV- Electronics, 
I.C.S. will send you absolutely free a 
famous Career Kit with 3 famous booklets 
that have helped thousands of others - 
just like yourself - on the road to real 
success. Includes: 

1 
"HOW TO SUCCEED" Career Guide - 
36 -page gold mine of career tips and 
information. 

2 
"JOB CATALOG" of opportunities in 
your field of interest. 

3 
"SAMPLE LESSON" (math) to demon- 
strate the famous I.C. S. method. 

Send today for your free I. C. S. Career Kit 
with these 3 famous booklets. There's no 
obligation. This may be the big break 
you've been waiting for. Mark and mail 
the coupon today. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 37663L Scranton 15, Penna. 
Please send tree Career Kit with famous booklets 

General Electronics Radio-TV Servo Practical Electrician 
Industrial Electronics Sound Equipt. Serv'a Profess'i Eng. (Elec.: 

Radio -TV Eng'r'g Electrical Eng'r'g Electrical Drafting 
Electronic Servicing Electrical ;h. Other 

Name 

Address 

e 

City State 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -1260, 1025 N. Milwaukee St. 
Milwaukee. Wisconsin MS -113 

Please send FREE "Your Career" booklet 
I'm interested in Electronics Radio -TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Name Age 

Addreest 

City..._......- - ....._.._..... Zone......... ..State .............._........ 

I'm eligible for veterans education benefits. 

. =========== m.ee...=.1 
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I. NOTEWORTHY CIRCUITS (Cont'd) R 
Languages, Electronics Labs Help Teach Sleep Alarm May 24 RADAR 

(Johnson) Jun 33 Supply Voltage- Limited Oct 13 Equipment Can Be Easy to Service Sep 46 
Leak Detectors, How They Work Mar 59 Television Largest (NB) Jan 14 
Legal Pitfalls (Parker) Nov 84 Headphones Feb 48 MADRE (NB) Mar 12 

Lightning, TV Antennas Invite Oct 92 Hum -Cancelling Circuit Feb 48 Mapping (NB) Jul 12 

Limiting Resistors, Grid -Curent (Darling) Aug 59 Width Stabilization Jan 39 Missile Tracking (WN) Mar n3 

LITERATURE, NEW Jan 146; Feb 152; Mar 144; Test Instruments New for Nov 55 
Apr 132; May 129; Jun 126; Jul 118; Alpha Tester Transistor Jun 09 Principles of Modern (McQuay) 
Aug 117; Sep 128; Oct 117; Nov 127; Beta Tester, transistor Aug 98 Part I -AM and FM Jun 42 

Dec 125 Probe, Battery- Current Apr 28 Part II -Pulse Doppler Jul 34 
"Little Handful" Citizens -Band Transceiver Stroboscope, Battery- Operated Jul 10 Range Increased (NB) Jun 10 

(Queen)* Aug 50 Substitution Box, Improved Aug 99 River Navigation (NB) Mar 12 

Look at Electronic Strain Gauge (Kramer) Dec 56 Timer, Darkroom Apr 27 Radiation Detector, New Semiconductor 
Low -Cost, Starved- Current Amplifier Corr Jun 06 (Shunaman) Apr 42 

(Lederer)* Aug 36 Touch -Plate Relay Jun 07 RADIO 
Lows Are Directional Too Mar 49 Transistor Class -B Circuits, Four Jun 07 Alarms, Electronic, in Clock Radios 

M 
Transistors, Power, Mounting May 

Novel "Talkie" Outfit for Slide Projectors 
22 (Maxwell) 

Amateur(s) 
Feb 115 

Magnetometer at Work in Outer Space (Costigan)* Jun 36 Break -in, Faster (NC) Mar 137 
(Mansir) Apr 38 NPN -PNP Transistor Oscillator (Merkler)* Nov 91 Corres Nov 26 

Machines That Read (Gronich and Briefel) Sep 64 Cleveland Ham Wins Edison Award 
Magnetron, Industrial Power Generator o (NB) Apr 6 

(Jaski) Oct 68 Ohmmeters Can Be Accurate (Conant) Jan 84 Honored (NB) Nov 6 
Match Those Peaking Coils (Shaw) Aug 95 Old -Timer Gives Safety Lecture (Darr) Dec 41 License Rise (NB) Jun 12 
Matchbox Radio (Martin)* Jun 58 Oscillators Moon Bounce (NB) Oct 6 

Corres Jul 20 Code, Economy Martin) Feb 128 Satellite Bounce (NB) May 6 
Measure Millivolts with Decade Amplifier Crystal, for FM (Pat) Aug 107 Antenna, Spiral Conical Apr 49 

(Henry)* Sep 94 Crystal, Multipurpose Transistor Auto 
Medicine- -See Electronics, Medicine ( Merkler)* Jan 82 FM (Motorola) (NB) Feb 18 
Metal Detector, Underwater (Richardson) Jul 30 Corres May 28 Eliminate Interference (Steckler) Jan 124 

Corres Sep 21; Oct 21 Microwave (Pat) Dec 114 Transistor -Powered Aug 52 
Microammeter, Clamp Type Ac Feb 39 PNP -NPN Transistor (Merkler)* Nov 91 Hybrid (Motorola 406)) Jul 95 
Micromodules, Today and Tomorrow Solar -Powered (NC) Mar 136 Transistor, Build This (Martin)* Mar 40 

(McQuay) Feb 96 Stable (Pat) Sep 119 Corr May 130 
Miniature Front End for FM Receivers Tunnel -Diode (Grossman and Friedman)* Sep 40 Varicaps Tune) May 58 

(Lucas) Mar 38 Universal 2- Terminal (Lederer)* Mar 63 Arc for Hallicrafters S -94 (NC) Nov 120 
Mini -capacitance Test Set (Stone) Mar 66 Oscillographs in Action (Thomas) Jul 49 Battery -less (Pat) Feb 136 
Missile Control and Guidance (Hobbs) Aug 60 Output Watt, What Is? (Graham) Jan 60 Cabinet Repair, Rapid (Bohr) Feb 118 
Molten Glass, Electronics Controls Level Cabinets, Repair, Retouch, Refinish 

(Barlowe) Mar 58 P (Markell) 
Mini -tracer Speed Radio Repairs (Stone)* May 44 PA Systems, Improving (Sands) Nov 61 Part I Mar 109 
Mixing and Matching to Audio Inputs Paperthin Radio (Fiction) (Fips) Apr 46 Part II Apr 60 

(Reed Jul 88 Parallel /Series Resistance Calculator Calibration Signals, Identify (Ives)* Sep 56 
Modern Picture -Tube Testers (Kelvin) Dec 59 (Salve)* Aug 72 Corres Dec 18 
More Bass from Smaller Speakers (Crowhurst) PATENTS, NEW Circuitry, New Developments in 

Part I- Miniaturizing Speakers and Enclo- Adder Nov 99 (Maxwell) Jul 94 
sures; Principles Jul 81 Alarm, Power -Line May 30 Citizens Band 

Part 11 -5 More Ways to Get More Bass Aug 37 Alertness Indicator Sep 18 Apelco AR -9} Sep 52 
Corres Oct 16 Amplifier Arc for Hallicrafters S -94 (NC) Nov 120 

Motors, Electronic Balancing for Better Diode Jan 42 Break -in, Faster (NC) Mar 137 
(Essex) 

Mouse Transmits Ow 
Feb 

Own Temperature 
58 Diode Pulse Feb 

Direct -Coupled Nov 
37 Corres 
00 Building Your Own (Sands) 

Nov 
Jan 

26 
I10 

(Griffith)* Feb 101 Magnetic Jul 09 Canadian? (Corres) Jun 22 
Multipurpose Transistor Crystal Oscillator Series Transistor Dec 14 Citizens Hamming up Status of Jun 51 

(Merkler)* Jan 82 Audience Survey System Mar 28 FCC Warns Against Rag- Chewing Jan 126 
Beam -Registration Circuit Feb 36 Field-Strength Meter Transistor 

N Camera -Radio -Telescope Mar 28 (Greenlee)I' Oct 76 
Neon Lamps Make Voltage Indicator Comparator, Diode Jul 09 Radio Control with Oomph (Thomas)* Oct 5.2 

(Greenlee)* Sep 
New 

98 Cooling Electric Blanket Oct 
Crystal Oscillator for FM Aug 

18 Remote -Control Transmitter (NC) 
00 Radson} 

Nov 
Sep 

120 
30 

at New York Hi -fi Show Dec 92 Deflection Correction Oct 17 Transceiver Circuitry (Scott) Sep 52 
Departure in Soldering Irons Jun 69 Flasher, Electronic Jul 09 Transceiver, "Little Handful" (Queen)* Aug 50 
Departures in Tubes and Semiconductors 

(Steckler) Aug 
FM Detector, Self -Tuned May 

68 Frequency Meter, Direct- Reading Jun 
29 Two -Way Radios for (Scott) (Corr) Jan 
O5 Vocaline EP -27) Sep 

91 

55 
Developments in Audio (Scott) Mar 47 Ignition System Jan 143; Dec 13 Weather Radio? Jun 47 
Developments in Radio Circuitry Intermodulation Indicator Aug 00 Clocks, Electronic Alarms in (Maxwell) Feb 115 

(Maxwell) Jul 94 Microphone, Hidden Jul 09 Code, Learns at 5 Jan 121 
Features in Stereo Packages (Scott) May 68 Missile Measurement Nov 99 Code Oscillator, Economy (Martin) Feb 128 
PRODUCTS Jan 133; Feb 38; Mar 119; Apr 119; Motion Study, Ultrasonic System for Sep 19 Conelrad Alert Monitor (Reed)* Jan 108 

May 125; Jun III; Jul 104; Aug 102; Oscillator, Stable Sep 19 Control with Oomph (Thomas)* Oct 82 
Sep 107; Oct 98; Nov 102; Dec 104 Oscillator, Microwave Dec 14 Control Transmitter, Portable (Queen)* Sep 50 

Stereo Pickups (Hirsch) Radiation Detector Nov 00 Direction Finder, Pcor Man's (Craig) May 94 
Part I- Ceramics Sep 30 Radio, Battery -less Feb 36 Distance Record (NB) May 6 
Part II -Grado Master, Neumann DST. Radio Fix Jun 05 Fix (Pat) Jun 105 

Dynaco TA -12, G -E VR -22, 
London -Scott 1000 Oct 

Recovery Time, Reducing Mar 
48 Reflex Stage May 

28 FM -See also FM 
30 Front End, Miniature (Lucas) Mar 38 

Part III -ESL C99 Micro /Flex. Empire 88, Remote Viewer May 29 Sensitivity Switches Mar 39 
Pickering 380, Shure M2I2/ 
M2I6, Stereotwin 210 /D, 
Fairchild SM -I Nov 

Rf Transmitter, Automatic Tuning Jan 
Semiconductor Gate Aug 

52 Sky Spy, Automatic Aug 

42 Frequency Standard (NB) 
00 Interference 
00 BCI Trap, Novel (NC) 

Jun 

Dec 

6 

117 
NEWS (Redgrave) May 48 Squelched Carrier Current Apr 00 Causes, Remedies and Location (Frantz) Jul 98 
Nickel- Cadmium Battery, How Live? Stereo, Simplified Apr 12 Corres Oct 21 

(Rhita) Oct 38 Thermostat, Electronic Aug 00 Short- wavers Cooperate (NB) Nov 6 
Night Switch for Hi Fi (Bemis)* Thermostat, Transistor Sep 19 Inventors of [Edison] (Leslie) Apr 48 

May 64; (NC) Dec 117 Transistors, Regenerative Pair Oct 17 Luna Part of Signal System Apr 45 
No-Band-Switching Preselectro 

Feb Abbatecola) 
Transistors, Triple Oct 

116 Tuner, Wide -Band Jun 
Ig Marine- RedioTelephones for Small Boats 
06 (Robberson) Mar 34 

No More Ovens! Aug 49 V -R Tube Circuit . Nov 99 MARS Schedule (NB) Jan 6; Feb 6; Mar 12; 
NOTEWORTHY CIRCUITS Photoelectric Control Made Easy Apr 18; May 18 

Audio Winklepleck)* Mar 62 Mobile, Installing, Hints (Hendrick) 
Amplifier Photoelectric Register Controls (Lytel) (Corres) Mar 22 

Cathode -Follower Jul II Part I Jan 38 No More Ovens! Aug 49 
Stereo, Simple (NC) Nov 19 Part II Feb 54 Paperthin (Fiction) (Fips) Apr 46 
Transistor Sep 20 Photoflash, Shoot with All- Transistor Oscillator, Tunnel -Diode (Grossman 

Bias Circuit, Class -B Jan 39 (Ahrons)* Apr 36 and Friedman)* Sep 40 
Feedback Tone Control Jul II Photos, Better with Transistor Slave Flash Paging System, Bell (NB) Nov 10 
Megaphones, Two Feb 148; Oct 12 (Merkler)* Oct 39 Portable(s) 
Night Switch for Hi -Fi Dec 17 Pickup Arms and Turntables Built from Kits FM -AM Here (Scott) Apr 43 

Blinker, Light Mar 
Corr Jun 

37 (Graham) Mar 44 FM -AM All- Transistor 
IO Picture -Tube Testers, Modern (Kelvin) Dec 59 Matchbox (Martin)* 

Jun 52 
52 

Detectors Improved M ay 22 PNP -NPN Transistor Oscillator ( Merkler)* Nov 91 Pocket, 7- Transistor (Wittlinger)* 
Flash -Unit Control Aug 98 Polyoptic Sealing Makes Batter Tubes Jul 52 (Corres) Mar 18 

Latching Circuit Uses Standard Relay Mar 36 Poor Man's Direction Finder (Craig) May 94 Shirt -Pocket Reflex for Local Listening 
Light -Control Circuits, Two May 22 Portable R/C Transmitter (Queen) Sep 50 (Mason)* Jul 92 
Meter Scales, Expand Jun 09 Postage -Stamp Amplifier (Bohr)* May 59 Super -Eight (Klein)* Aug 44 
Oscillator, Sun- Powered Mar 36 Power Supply, Portable (Queen)* Feb 37 Corr Sep 116 
Pulse Integrator, Transistor Nov 19 Power Supply, Transistor, for Service Bench Transitube Pocket (Davidson)* (Corr) May 130 
Radio (Pugh) Aug 29 World Series Special (Stanley)* Sep 57 

AM Detector Improvement Dec 18 Power Tester, Make a (Winklepleck) Sep 102 Preselector, No -Band- Switching 
Avc for Hallicrafters S -94 Nov 20 Practical Tester for Electrolytics (Conant)* Oct 46 (Abbatecola)* Feb 116 
BCI Trap, Novel Dec 17 Preamp -See Audio, Preamp Receiver, Souping Up That Old (Jaski)* May 106 
Break in Faster Mar 37 Preventive Maintenance Keeps Relays Remo -Nemo (Reed)* Dec 77 

Corres Nov 26 Working (Conant) Apr 71 Remote -Control Transmitter (NC) Nov 120 
Interference, Variable Filter Eliminates Principles of Modern Radar (McQuay) Rf 

Man -Made Sep 121 Part I -AM and FM Jun 42 How Much? (Chapel) Jul 97 
Remote -Control Transmitter Nov 120 Part II -Pulse Doppler Jul 34 Stage Boosts Sensitivity (Foldi) Jun 60 
Snitcher, More on Oct 113 Proximity Relay (D'Airo)* Sep 48 Transmitter, Automatic Tuning (Pat) Jan 142 
Superheterodyne, I- Transistor Dec 118 

Rectifier Stack, Simplified Aug 
Puzzled About Output Transformers? 

99 (Crowhurst) Dec 33 (Continued on page 138) 
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RADIO ( Cont'd from p. 134) 

Singie-Sideband Transmitter Adjustments 
(Noll) Aug 47 

Small, Uses Original Transistor Amplifier 

Snitcher, Mó a on (NC) Oct 113 
Souping Up That Old Receiver 

(Thomas)* May 106 
Speaker, 8 -Inch, Single Transistor 

Operates (Grace)* Oct 52 
Squelch Without Tubes (Shaum)* Jun 50 
Stars, Locating (NB) Jun 6 
Stereo AM ( B,roadcasting, Foreign 

Mar 16 
Stereo System, Tests to Single Out Best Sep 58 
Telescope, Largest (WN) Mar 43 
Time Standard, New Jul 55 
Transistorized- Transistor(ized), Radios 
Troubleshooting with FCC Sep 51 

Ultra- Sensitive, 3- Transistor (Amorose and 
Hoffmeister)* Dec 39 

Underground (NB) Oct 6 
Voice of Africa? (NB) Nov 6 
Voice of America's New Transmitter (NB) Mar 10 
Wave Duct (NB) Apr 6 
Waves and Life (Jaski) Sep 43 

Corres Nov 30 
Radiotelephones, Small -Boat (Robberson) Mar 34 
Rally -Pal Computer (Allison)* Nov 46 
Rapid Cabinet Repair (Bohr Feb 118 
Record Changers, Servicing aster 

(Sheneman) Jan 57 
Regulated Low -Voltage Power Supply 

(Murphy)* Aug 53 
Remo -Nemo (Reed)* Dec 77 
Reserve Power for Survival (Prensky) Jul 96 
Resistance Calculator Parallel / Seiles 

(Salva)" Aug 72 
Retouch, Repair, Refinish Cabinets (Markel!) 

Part I Mar 109 
Part II Apr 60 

Reverberation, And Now Aug 43 
Rf Stage Boosts Sensitivity (Foldi) Jun 60 
Roundword Puzzle (Nahrwold) Jul 31 

s 
6DZ7 Amplifier (Voss)* Nov 40 
6E5 for Transistor Circuits (Turner)* Nov 98 
Safety Interlock, Industrial (Ives) May 39 
SEMICONDUCTORS -See also Transistor(s); 

Transistor(ized) 
Diode(s) 

Adder (Pat) Nov 99 
Amplifier (Pat) Jan 142 
Amplifier, Pulse (Pat) Feb 137 
Comparator (Pat) Jul 109 
High- Frequency (NB) Apr 12 

Recovery Time, Reducing (Pat) Mar 128 
Duo -junction (Queen) Oct 51 

Gate (Pat) Aug 100 
Industrial Controls ( Jaski) 46 
New -See also New Tubes and 

Semiconductors 
Departures in Tubes and (Steckler) Aug 68 
Material (NB) Feb 21 

Radiation Detecter New (Shunaman) Apr 42 
Something New in (Crawford and 

Milligan) Jan 105 
Corres Apr 22 

Tunnel Diode(s) 
Noise Generator (Queen)* Nov 42 
Oscillator (Grossman and Friedman)* Sep 40 
Really Works (Queen) Oct 58 
Story (Waiters and Claeys) Jul 26 

Zener Diodes Prevent Speaker Burnout 
(Ives) Aug 42 

SERVICING -See also specific subject; 
Technotes; Test Instruments; 
Try This One 

Adapter, Phone -Tip (TTO) Jul 115 
Air -Conditioner Fan Motors (Tech) May 115 
Audio 

Distortion (Soundmirror BK 414) (Tech) Feb 133 
Hum (RCA 6RF9) (Tech) Jun 119 
Plug Adapter (TTO) Apr 107 
Record Changers, Servicing Faster 

(Sheneman) 
Noisy (Sou 

Jan 57 
ndmirror 414) 

(Tech) Jan 141 
Speaker Transformers, Mounting (TTO) Sep 123 
Tape Recorder Kink Mar 56 
Tape Recorder Wow (Tech) Sep 114 
Tape Splicer, Cleaning (TTO) Mar 133 
Turntable, New Flocking (TTO) Oct 120 

Cabinet(s) 
Repair, Rapid (Bohr) Feb 118 
Retouch, Repair, Refinish (Markell) 

Part 1 Mar 109 
Part II Apr 60 

Clippings, Saving (Corres) Jan 26; May 26 
Electrolytics, Discharging Feb 129 
Hole Shrinking (7TÒ) Aug 114 
Industrial Electronics -See also Industrial 

Electronics 
Corres Feb 22, 26; Mar 18 
Ignitrons, Be Careful with (Lytel) Dec 70 
In¡ec -Check (Kernin)* Oct 88 
Signal -Trace Industrial Circuits 

(Kernin) Sep 72 
Intermittents, Cap)acitor Test Box Finds 

Jul 44 
Intermittents, 

(FFoils 
(TTO) Feb 145 

Legal Pitfalls (Parker) Nov 84 
Meter Scales, Brighten (TTO) Jul 114 
Military Technician, TV) Tech to 

Jan 42 
Parts SubstitutioneinnDogs (TTO) Sep 114 
Power Supply Transistor, for Service Bench 

`Pugh)* Aug 29 

138 

SERVICING, Radio (Cont'd) 
Printed- Circuit Grounds (Tech) Nov 110 
Projectors, Parts for Natco (Corres) Oct 21 

Radio 
Audio Output (Tech) Jan 140 
Auto 

Coil Slugs, Freeing (Tech) If (Tech May 115 
Generator Noise (Tech) Aug 109 
Power Supply (Tech) Dec 115 
Sound 

Distorted (Ford 74BF) (Tech) Oct III 
Out (Philco P5703) (Tech) 

115; (Tech) Nov III 
Squeals (Motorola 78MF) (Tech) Nov III 
Weak (Ford 74BF) (Tech) Aug IIO 

Stations Off Frequency (Ford 74BF) 
(Tech) Jun 120 

Transistor, Heat Damage (Ford 7413F, 
75BF) (Tech) May 116 

Battery, Check Shorted (Tech) Apr 116 
Earpiece Repair (TTO) May 114 
Fix Radios Faster (and Make More 

Money) (Darr) Nov 43 
FM -AM, Lightning- Struck (Zenith 7704) 

110 
Fringe Receeption, Boost (TTO) Mar 133 
Goodwill Kink (TTO) Oct 124 
Grid -Cap Leads, Mark (Tech) May 117 
If Transformer, Leaky (Tech) Feb 133 
Interference 

Causes, Remedies, Location (Frantz) Jul 98 
Corres Oct 21 

Man -Made, Variable Filter Eliminates 

(NC) 
Sep 120 

Loopstick Tracking (Tech) Jul 113 
Rf, How Much? (Chapel) Jul 97 
Safety Lecture, Old -Timer Gives (Darr) Dec 41 

Selenium Rectifiers, Replacing (TTO) Mar 133 
Tough Dog'. (Fred) Feb 125 
Trace Speeds Servicing of Transistor 

Tracking (G -E 
Steckler 36 

(Tech) DJan 141 
Tricky Radios, Those (Craig) May 100 
Warmup Time, Eliminate (TTO) Jun 122 

Relay, Cure Sticky (170) Aug 114 

Relay Sensitivity, Improve (TTO) Feb 145 

Solder 
Removal Made Easy (McGuinness) Jun 68 

Corres Nov 29 
Spaghetti Insulates (TTO) , Apr 108 

Soldering 
Aid (TTO) Sep 124 
Cast Iron (TTO) Jun 122 
Corres Jun 26 
Heat Sink, Handy (TÍO) Aug 114 
Transistor Life Saver (TTO) Oct 122 

Soldering Iron 
Cleaner (TTO) Oct 120 
Holder (TTO) Jul 115 
Maintenance (TTO) Jul 114 
New Departure in Jun 69 
Rest (TTO) Feb 145 
Tips, Custom (TTO) Nov 125 

Streamlining I -Man Shop (Miller) May 88 
Television 

Agc Slow (Capehart 301IM) (CI) Dec 69 
Agc Trouble (Admiral 21Z1) (CI) Aug 80 
Agc -Width Coil (Stromberg-Carbon 

TC -I9) (CI) Oct 68 
Alignment (Mattison 630) (CI) Mar 118 
Antenna(s) 

Community (CI) Jan 50 
Distribution Systems (Beever) 

Part I Nov 60 
Part II Dec 51 

Improvement (CI) Apr 58 
Lead -in Cable (Cl) Feb 77 
Lightning (CI) Dec 63 

Antennas Invite Oct 92 
Arrester Tent (TTO) Jul 115 

Stacking 
Unusual Aug 113 

Anti -ringing Capacitor (CI) Feb 82 
Barkhausen Oscillation (G -E 14P1209) 

(Tech) Jan 141 

Benchwork Can Be Tricky (Middleton) Apr 52 
Bending Pin (CBS U3T616) (Tech) May 115 
Bounce in Pis (Sylvania 225MU) (CI) May 84 
Buzz and Hum (CI) Aug 80; (RCA T100) 

(Tech) Dec 116 
Business Primers Two Oct 44 
Channels Shifteá (Bendix TS I7DU) 

(CI) Jul 59 
Check Tube (CI) Apr 59 
Christmas -Tree Effect ( Phi)co SIT 2130) 

(CI) Feb 80 
Color 

Black- and -White Temperature Adjust- 
ments (RCA 700, 800 Series) 
(Tech) Mar 143 

Chroma Demodulators (Middleton) Feb 62 
Controls, About Those (Middleton) Jun 80 
CRT's, Field -Check (Egan) Jun 96 
Demodulators (CI) Apr 57 
Fringing (Silvertone 7140 -A) (Tech) Oct 110 
Hum Bars (Motorola TS 902) (CI) May 82 
Set or Station Causing Trouble? 

Side Convergence 
Aug 90 

nce (RCA CTC7A) 
Aug 3 

Signal Voltages in Chroma Matrix 
g 

(Middleton) May 74 
Sync Out on Purpose (Tech) May 116 

Compressed Pie (CBS 1021 -2 (Tech) Apr 116 
Control Assembly, Dual (TTO) Jul 114 
Controls Charred (RCA 21774 I7U) 

(CI) 
Oct 60 Convergence (CI) 

SERVICING, TV Conversion (Cont'd) 
Conversion(s) 

16GP4 for 16ZP4 (Philco 51 -T -1604) 
(CI) Apr 59 

to 16- or 17 -Inch (Dumont RA -103) 

16- to 2ÌCnch (Sentinel IU416,416) 
Apr 58 

(CI) Feb 82 
to 17- or 21 -Inch (Arvin 3160) (CI) Feb 82 
Gassy Replacements (CI) Jul 60 
Inadvisable (RCA KCS -82D1 (CI) Nov 64 
Metal to Glass (CI) May 82; 

(Silvertone 25WG -3075) (Cl) Dec 68; 
(Stewart-Warner 2179210) (CI) Sep 79 

Corona on Agc Line May 81 
Corona Cures (Tech) Aug 109; Sep 115 
CRT Coating (TTO) Aug 112 
DcRestorer ( Capehart IC2I3) (CI) Jan 51 
Detail Lacking in Pix (RCA 217207) 

( 

80 
Detectors First and Second (Cl) (CI) Feb 80 
Dim Pix ( Capehart 324) (CI) Apr 57 
Distortion, Scope Detects (CI) Nov 64 
Dogs, We Learned from (Centerville) Jun 91 
Electrostatic -Focus CRT's (Tech) May 117 
Fine Tuning (Admiral I2YP3D) (CI) Sep 78 
Flyback Hot (Silvertone 132.045 -5) 

(CI) Aug 82 
Focus Adjustments, Easing Feb 88 
Focus Off (DuMont RA -164) (CI) Sep BO 

Foldover, Halos and Cure (Algarra) Aug 78 
Height Insufficient (Crosley G17TOMH) 

(CI) Jan 52 
Herringbone Pattern (Tech) Sep 115 
High Voltage 

Boost (Transvision A41) (CI) Oct 66 
Doubler Trouble (Sylvania 512 -I) 

(CI) 
None (Admiral 2181) (CI) Jun 88; 

Jun 90 

(Emerson 163 -D) (Tech) Jan 141 
(Hallicrafters 730) (CI) Jan 52 

Holes, Compound Fills (TTO) Aug 114 
Horizontal 

Foldover (Tech) Jan 141; (Capehart 
3 312M) (CI) Apr 58 

Hold Critical (Admiral I8XP4BZ) 
(CI) May 83; (G -E 147017) 
(CI) Jul 60; (Philco 9H25U) 
(Tech) Jul 112 

Instability (CI) Jun 88; (Westinghouse 
1-1736TI7) (Tech) Dec 115 

Jitter, Stop (Shaw) Aug 84 
Oscillator 

Bad (Capehart 14F215) (CI) Aug 83 
Critical (CBS 1621) (CI) Mar 118 
Troubleshoot Jacques) Apr 55 

Output Stages Jacques) Jul 56 
Roll (Motorola S -425) (CI) Dec 68 
Sync (G -E 21T14) (CI) Dec 68 

Hum ( Crosley I I-459MU) (CI) Nov 65 
Buzz and (Cl) Aug 80 
Pickup ( Bendix T -19) (Tech) May 115 

Identifying (DeForest 20A -05A) (CI) Sep 78 
If Oscillation, Spotting (Smith) Feb 74 
Interference 

Causes, Remedied, Location (Frantz) Jul 98 
FM (Tech) Sep 114 
Snivet (Tech) Nov 110 

Intermittents, Don't Use Heat Lamp 
(TTO) Jan 144 

Intermittents, Licking (Greenlee) Mar 95 
Knobs, Plastic (TTO) Oct 112 
Marginal Defects (CI) Jun 88 
Mask -Removal Tool (TTO) Apr 108 
Minus Rf (Dilley) Feb 88 
Motorola's New Transistor Sep 82 
New Complaint (Spracklen) Nov 93 
One -Man Shop, Streamlining (Miller) May 88 
Oscillation, Transient (RCA KCS -68C) 

(CI) Feb 79 
Oscillator Troubles (CI) Oct 61 

Output and Vertical Oscillator Stages, 
Troubleshooting (Jacques) Oct 40 

Overload (Westinghouse H21T104) 
(Tech) Feb 133 

Peaking Coils, Watch (Shaw) Aug 95 

Piecrust Pix (Magnavox) (Tech) Nov III 
Pulling (Raytheon C -21 IA) (CI) Nov 70 
and Tearing (Philco 51 T 2130) (CI) Feb 80 
at Top (Capehart CX33) (CI) Jan 51 

Raster 
Dim (CBS) (CI) May 85; (Sentinel 

IU- 1101 -T) (Cl) Jan 52 
Hole in (Crosley G2ITOWH) (CI) Mar 117 

Lost (Coronado 15TV4) (Tech) Oct III; 
(G -E 21T7) (Cl) Sep 81; 
(Zenith 12Z21) (Tech) Apr 116 

Small, IJo Pie or Sound (G -E 
Portable MM) (Tech) Jan 143 

Reception, Poor (CI) Apr 57 

Rectifier Bad? (Emerson 1184) (CI) Oct 61 

Remote Uncontrol (Zenith 16Z21Q) 
(CI) Nov 65 

Resistors 
Burning (Packard -Bell 2301) (CI) Feb 79; 

Sep 79 
Jun 90 

Jan 52 

Nov 70 
Jan 51 

(Philco 7640) (CI) 
Charred (RCA 21T7417U) (CI) 

Retrace Eliminator (CI) 
Ringing (Sylvania 1 -523) (CI) 
Roll (Philco F4628) (CI) 
Scope 

Troubleshooting with (CI) 
Waveforms, Voltage and Current 

(CI) 
Corr 

Wide -Band (CI) 
Zero - Reference Levels (CI) 

Shock -Absorbing Ride (TTO) 

Sep 78 

Feb 78 
May 130 
Feb 77 
Mar 116 

Jul 115 
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SERVICING TV ( Cont'd) 
Shrinking Pix (Setchell- Carlson 551) 

(CI) Sep 
Silver Lining in Pix (Admiral 122DX121) 

(Tech) Aug 
Smeared Pix (Admiral 14YP3) (CI) Mar 
Sound 

Noisy and Intermittent (Tech) Jun 
Slow and Intermittent (Philco 

E- 2006 -II Portable) (CI) Oct 
Takeoff (Schloemer) Jan 
Unsound (Packard Bell 2111 -Z) (Cl) Dec 

Streaks and Flashes (Tech) Oct 
Sweep Circuits, Troubleshooting 

(Sykes) Jul 
Sync (Stewart -Warner 21T9300A) 

(Tech) Feb 
Buzz (AMC) (CI) Jan 52; (Hyde Park 

172) (CI) Mar 
Drifting (Trav -Ler 729 -17A Portable) 

(CI) Nov 
Loss (Sparton 21322) (Tech) Jan 
Unstable (Magnavox CT257) (Tech) Jul 

(Zenith 2229) (Tech) Dec 
Transistor, Motorola's New Sep 
Traps Out of Tune (Freed -Eisemann 

1916) (CI) Nov 
Tube(s) 

-Changing Tough Ones (Darr) Oct 
Check, Remember Jul 
Pix 

Breakdown (Muntz 17B6) (CI) Jan 
Cathode Open (Tech) Mar 
Cleaning Aid (TTO) Sep 

Shields, Replace (Tech) May 
Short Life (Motorola 2IT25CH) (CI) Jun 

Tuner 
Inoperable (Bendix T20) (Tech) Jul 
Noisy (Philco UG3052 -BL) (Tech) Oct 
Trouble (RCA 771033) (CI) Apr 

Vertical 
Circuits, Compensating Capacitors 

for (Tech) Jun 
Compression (Sylvania 1- 554 -I) 

(Tech) Nov 
Foldover (G-E 17P1330) (Tech) Jun 
Hold Critical (CBS 22C07M) (CI) May 
Instability (CI) Jun 88; (RCA 

KCS -124) (CI) May 
Jitter (Motorola 17P3 -I) (Tech) Apr 
Line (RCA 800 Portable) (Tech) May 

(RCA KCS -68) (CI) Aug 
Linearity Poor (Zenith Super K) (C!) Jun 
Oscillator and Output Stages, 

Troubleshooting (Jacques) Oct 
Raster Collapsed (CBS- Columbia 

U3T602) (Tech) Aug 
Roll (RCA KCS -92) (CI) Oct 
Roll and Poor Sync (G -E 17114) (CI) Apr 
Sync Trouble (Philco TV -300) (CI) Apr 
Voltages Missing (Sfromberg- Carlson 

TC -19) (CI) Jun 
Video If Systems, Taming (Lemons) Dec 
Width 

Coil Burnout (Sentinel 416) (CI) Jul 
Excessive (G -E I7P1329) (Tech) Oct 
Insufficient (G -E I4P1210) (Tech) Mar 

Yoke(s) (C1) Mar 
Coils, Save (Tech) Dec 
Flashover (RCA 2T60) (CI) Sep 
Magnets Not Used (CI) Dec 

Test Instruments 
Marker Generator Trouble (CI) Aug 
Meter Case Nonmagnetic (TTO) Aug 
Sine Waves, Using (Tech) Nov 
Vtvm Readings Low (EICO 221. 221K) 

(Tech) Jun 
Test Lead Extensions (TTO) Sep 
Weld Timer, TV Tech Repairs (Darling) May 
Wiring, Transitone Locates Hidden 

(Parker)* Dec 
Servomechanisms, How They Work 

(Safford) Jul 
Set or Station Causing Color TV 

Troubles? (Darr) Aug 
Setting Up ITV Camera (Noll) Jan 
Shirt -Pocket Reflex for Local Listening 

(Mason)* Jul 
Shoot with All- Transistor Photoflash 

(Ahrons)* Apr 
Signal -Trace Industrial Circuits ( Kernin)* Sep 
Signal Voltages in Chroma Matrix 

(Middleton) May 
Single -Control Multimeter (Stratmoen)* Feb 
Single -Pulse Generator (Thomas)* Apr 
Single -Sideband Transmitter Adjustments 

(Noll) Aug 
Single Transistor Operates 8 -Inch Speaker 

Oct 
Small -Boat Radiotelephones (Robberson) Mar 
Solar Cells, How to Make (Chapin) Mar 
Solder Removal Made Easy (McGuinness) Jun 

Corres Nov 
Souping Up That Old Receiver (Thomas)* May 
Speaker Response Curves, How Valid 

(Augspurger) Mar 
Special Effects with Tape Recorder 

(Larson) Aug 
Spotting Video If Oscillation (Smith) Feb 
Squelch Without Tubes (3haum) Jun 
Static Controls in Industry (Jaski) Apr 

Corres Sep 
More (Jaski) May 

Stereo-See Audio -High Fidelity, Stereo; 
Radio 

Stop Feedback in PA Systems (Schroeder) Feb 
Stop Horizontal Jitter (Shaw) Aug 
Strain Gauge, Look at (Kramer) Dec 
Streamlining One -Man Shop (Miller) May 

DECEMBER, 1960 

Strobe for Tape (McCormick)* 
Stroboscope Flasher (Taylor) 

78 Subcarrier Techniques in Telemetry 
(Bukstein) 

109 Super- Eight, Build (Klein)* 
116 Corr 

Sweep Generator, Simple, Uses Varicap 
119 (Barron) 

66 
45 

68 
110 

37 

133 

118 

70 
140 

112; 
116 
82 

May 40 TELEVISION, Audio (Cont'd) 
Jun 35 

Nov 49 
Aug 44 
Sep 116 

Nov 58 

T 
Tachometers, Ignition- Operated (Schotz)* Dec 54 
"Talkie" Outfit for Slide Projectors, Novel 

(Costigan)* Jun 36 
Taming Video If Systems (Lemons) Dec 30 
Tape -See Audio -High Fidelity, Tape 
Tape Recorder Word Puzzle (Comstock) Feb 43 
TECHNICIANS' NEWS Jan 130; Feb 130; Mar 124; 

Apr 124; May 118; Jun 102; Jul 1%; 
Aug 106; Sep 110; Oct 114; Nov 112; 

Dec 110 
TECHNOTES -See also Servicing; Try This 

One 
Air- Conditioner Fan Motor May 
Audio 

Distortion (Soundmirror BK414) Feb 
Hum (RCA 6RF9) Jun 

65 Phono Inoperative (Sylvania 4312) Sep 
Recording Noisy (Soundmirror 414) Jan 

84 
Tape Recorder Wow Sep 

Printed- Circuit Grounds Nov 
Radio 

Audio Output (RCA 7- Bt -9J) 
Auto 

Generator 
Noise Aug 

Hint Mar 
Power Supply Dec 
Sound 

Distorted (Ford 74BF) Oct 
Out (Philco P5703) Sep 115; Nov 
Squeals (Motorola 78Mf) Nov 
Weak (Ford 74BF) Aug 

119 Stations Off Frequency (Ford 74BF) Jun 
Transistor, Heat Damage (Ford 748F, 

110 758F) May 
119 Battery Check Shorted Apr 
84 FM -AMA, Lightning- Struck (Zenith 7T04) Aug 

Grid -Cap Leads, Mark May 
If Transformer Leaky Feb 
Loopstick Tracking Jul 
Tracking (G -E 646 Portable) Jan 

Sine Waves, Using Nov 
Television 

Barkhausen Oscillation (G -E 14P1209) Jan 

40 
Capacitors, Compensating Jun 

III Color 
61 Black -and -White Temperature Adjust - 
59 mewls (RCA 700, 800 Series) Mar 
58 Fringing (Silvertone 7140 A) Oct 

Sync Out on Purpose May 
90 Compressed Pix (CBS 1021 -2) Apr 

Corona Cures Aug 109, Sep 
Electrostatic -Focus CRT's May 
FM Interference Sep 
High -Voltage Lacking (Emerson 163 -D) Jan 
Horizontal Foldover Jan 
Horizontal Hold Critical (Philco 91-125U) Jul 
Hum Pickup (Bendix T -19) May 
Overload (Westinghouse H21T104) Feb 
Picture Bends (CBS U3T616 May 
Piecrust Pix (Magnavox 105) Nov 

82 Pix -Tube Cathode Open Mar 
113 Raster Lost (Coronado 15TV4) Oct III; 
110 (Zenith 16Z2I) Apr 

Raster Small, No Sound No Pin (G -E 

120 Portable MIA Jan 
122 Silver Lining on Pix (Admiral 
32 122DX121) Aug 

Shivet Interference Nov 
55 Sound Buzzy and Weak (RCA T100) Dec 

Sound Noisy and Intermittent (Zenith 
53 23H22) Jun 

Streaks and Flashes in Pis Oct 
90 Sync 

32 
Critical (Stewart -Warner 2IT9300A) Feb 
Loss (Sparton 21322) Jan 

92 Unstable (Magnavox CT257) Jul 
(Westinghouse H736T17) Dec 

36 (Zenith 2229) Dec 

72 Tube Shields, Replace May 
Tuner Inoperable (Bendix T20) Jul 
Tuner Noisy (Philco UG3052 -BL) Oct 
Vertical 

Blanking Poor (G -E 17P1330) Sep 
Compression (Sylvania I- 544 -I) Nov 

47 Foldover (G -E 17P1330) Jun 
Jitter (Motorola 17P3 -I) Apr 
Line, Jagged (RCA 800 Portables) May 
Raster Collapse (CBS- Columbia 

U3T602) Aug 
Width Excessive (G -E 17P1329) Oct 
Width Insufficient (G -E I4P1210) Mar 
Yoke Coils, Save Dec 

Test Instruments 
50 Square Waves, Using Mar 

Vtvm Readings Low (EICO 221, 221K) Jun 
Teleducated Techs (Melton) Apr 
Telemetry, Subcarrier Techniques in 

(Bukstein) Nov 
TELEVISION 

Antenna ( s ) 

Community (CI) Jan 
Distribution Systems, Servicing (Beever) 

Part t Nov 60; Part II Dec 

40 Invite Lightning to Strike Oct 

84 
Yagi, Build -It- Yourself (CI) Nov 

Audience Survey System (Pat) Mar 
56 Audio 
88 Feed into Hi -Fi Systems (Leonard) Mar 

58 

42 
143 
123 
117 
89 

112 
I10 
58 

Jan 

O5 
118 

117; 
83 
88 

30 

59 
III 
142 
114 
116 
78 
68 

74 
34 
79 

52 
34 
89 
68 
29 

106 

40 
74 
50 
63 
22 
36 

15 

33 
19 

14 

41 
14 

10 

40 

09 
42 
IS 

II 
II 

It 

10 

20 

FM Converter, Simple (Vonderwall)* Nov 80 

Headphones br (Rasmussen) Jan 56 
Hum -Cancelling Circuit (NC) Feb 148 

Video Amplifier Mar 49 
Booster Operators Cooperate (NB) Nov 12 

Brightness Control, New Automatic 
(Maxwell) Sep 91 

Cabinet(s) 
Repair, Rapid (Bohr) Feb 118 

Retouch, Repair, Refinish (Markel) 
Part I Mar 109; Part II Apr 60 

Cameras, ITV 
Lens and Lighting Systems (Noll) Feb 32 

Setting Up (Noll) 
Channel Allocation (NB) Apr 8 

Closed- Circuit, Elevator, for Safety (NB) Nov 14 

Color 
Beam- Registration Circuit (Pat) Feb 136 

Controls, About Those (Middleton) Jun 80 
Japan, 2 -Color (NB) Sep 12 

Set or Station Causing Trouble? (Darr) Aug 90 

Signal Voltages in Chroma Matrix 
(Middleton) May 

Upswing (NB) Jun 
Design Trends, 1960 (Lemons) Jan 
Dx in 1959 (Cooper) Jan 49; Feb 
Dx, Photographing (Simkin) Corr Jan 
Education 

Classroom, Electronic Dec 
Demonstrator (WN) Nov 
Stratovision (NB) Mar 
Teleducated Technicians (Melton) Apr 

Fluoroscope Sep 
Improving the Receiver (Feingold) May 
Intercom Booster Aids TV Director 

(Haahr)* Jun 76 
Interference -Cause, Remedies and 

Location (Frantz) 

74 
14 

46 
83 
91 

81 

63 
10 
50 
42 
86 

Jul 98 

Corres Oct 21 

Intermittents, Licking (Greenlee) Mar 95 

Japanese, Coming (NB) Nov 14 

Key TV for Rating Shows (WN) 
Feb p 88 16 Minus Rf (Dilley) 
Nov 20 16 Number up to 94,000,000 (NB) 

10 Portable, New Products for? (NB) Apr 6 

17 Production Up (NB) Apr 8 

33 Quiz (Eldridge) Dec 88 
13 Remote Viewer (Pat) May 129 
41 Sawtooth Sticklers (Balin) Nov 90 
10 Sky Spy, Automatic (Pat) Aug 100 

South African (NB) Apr 6 

41 Station List Jan 14; Mar 12; Apr 10; May I(: 

19 
Tech to Military Technician (Kaufman) Jan 42 

Tech Repairs Weld Timer (Darling) May 32 

Toll Trial (NB) Apr 18 

Tower, Tallest. (WN) Feb 61 

43 Transistor(ized) (NB) Feb 6 

I9 -Inch (Motorola) (NB) Jul 12 

16 Japanese (NB) Apr 8 

16 Motorola's New, Servicing Sep 82 

15 
Tubes -See Tubes 
Tuner with Guided Grid (Lucas Jan 43 

15 Tuner, Wide -Band (Pat) Jun 106 
41 Uhf Tests (NB) Sep 6 

12 Underground (NB) Dec 14 

Video Width Stabilization (NC) Jan 139 
15 

33 
Video Tape with Time Delay (NB) Mar 10 

Visible Sound, British Deaf Want Nov 81 

5 Weather Eye (WN) Aug 73 

43 TEST INSTRUMENTS -See also Servicing; Try 
This One 

16 
Adapters (Simpson) (Scott) Jul 40 

Audio 
40 Attenuator- Peddyr for Low -Level Testing 

(Reed) May 46 

09 Comparator (Pugh) Jul 39 

10 
Generator for Industrial Service Jobs 

16 
( Kernin)* Mar 60 

Millivoltmeter, Square -Law (Turner) Jan 91 

19 
Signal Tracer for Industrial Circuits 

10 ( Kernin)* Sep 72 

Wattmeter Out of Vtvm (Casey) Aug 31 

Corres Oct 26 

Bridge Accuracy, Boost with Null 
32 Amplifier (Frantz)* Aug 3I Cable Checker, Handy (Smith) 

Capacitance Meter (Sutton)* Dec 90 

Capacitor Test Box Finds Intermittents 
(Fred) Jul 44 

Chroma Tracer May 45 

CRT's Field -Check (Egan) June 96 

14 Decade Amplifier, Measure Millivolts with 
10 (Henry)* Sep 94 

19 Dry -Cell Tester Apr 82 

18 Electron -Ray Tube, Versatile (Shields) Mar 64 

17 Electrolytics, Practical Tester for 
(Conant)* Oct 46 

I I 
Electroscope, Experimenter's Dual 

II (Moen)* Jun 99 

42 Field- Strength Meter, Transistor, for 
16 Citizens Band (Greenlee)* Oct 76 

Frequency Meter, Direct -Reading (Pat) Jun 105 

42 Generator Single -Pulse (Thomas)* Apr 79 

20 Grid -Dip 
Generator, 

Hand -Sized (Queen)* May 42 

50 Injec- Check, Industrial Test Unit 
(Kernin)* Oct 88 

33 
40 
2; 
5; 
16 

17 
12 

IO 

49 Meter 
Dress Up That (Henry)* Jun 94 
Faces, Brighten Jun 101 

SO Scales, Expand (NC) Jun 109 

Microammeter, Clamp Type Ac Feb 39 

51 Mini -capacitance Test Set (Stone)* Mar 66 

92 Mini- tracer Speeds Radio Repairs 
65 (Stone)* May 44 

128 Multimeter, Fix That (Bohr) Jan 74 
Multimeter, Single -Control (Stratmoen)* Feb 34 

56 Noise Generator, Tunnel -Diode (Queen)* Nov 42 

'I 39 
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-"TAB" Tubes Tested. Inspected. Boxed - 
Sin Months Guarantee!! No Rejects! 

NEW & Used Gov't & Mfgrs. Surplus! 
Orders 810 or more. Beeeseeno type. only ppd, 48 eta1N 

052 .80; O1S .69 12A76 . S9 1851 1.00 082 .65'6 /K7 .99 12027 .84 11726 1.10 
0C3 .f{D 81L7 1.25 13ÁV6 .119 4.650 16.00 
003 .35 SINO .98 12AU7 .69 2021 2/81 
014 .59 611011 1.19 1201C7 .79 3023 3.85 
117 .890127 1.25 12BAS .65 717A 5/11 
153 .78 OC4 .41 12807 .99 4 -125 29.00 
185 .78 SCI .99 12800 .59 4 -250 35.00 
154 .78 SC6 .80 128E5 .59 4E27 7.00 
174 .78 1C011 1.49 121F6 .59 4PR60 29.50 

Send fir for Ctdp' 
1U4 3/81 61111 3/81 121117 .99 lUS .73 615 .52 .98 
1X2A .681116 .48,12127 .99 
3Q4 .68 58 .59 12C110 1.45 
305 .86 687 .74 126117 .94 
354 .68'6L6 1.19 12107 .89 
3V4 ,83 654 .59 121117 .89 
584 .98 668 .99 12187 .75 
5114 .50 8SA7 .69 12667 .94 
5V4 .89 6587 1.19 125117 .84 

X1500 115 
4X250 35.00 
4X500 38.00 
5RP1 4.98 
5BP4 4.98 
337 4.00 
39 51 
316A 15%11 
388A 3/11 168 16.00 

Morte) S .atop /rem .rhos!. 
573 .59 6SC7 .89 19806 2.15 4507 
611 B4 .59 6507 .79 1678 1 . 1 6 607 
6AC7 .711 6587 .69 258116 1.39 809 
6A07 .89 6517 .69 25L6 .119 811 
6A146 .99 6567 .72 25W4 77 812 
6A65 .69 65L7 .811 25Z5 63 813 
GALS 2/81 65147 2/51 2526 .75 814 
GAGS .63 6507 .74 EL34 3.411 815 
GA57 3.10) 6567 .79 EL37 2.49 826 
6Á76 .49 578 .98 35L6 .69 8298 

42.00 
1.00 
3.00 
4.40 
3.00 
9.00 
3.45 
2.75 
.59 

8.00 
Want.,) 304 TL tuber) Too a a 8 Paul 60U4 1.10 6118 .98 31W4 .49 832A 7.00 

6AU5 1.19 6V607 .70 3574 .69 954 111 /61 
6AÚ6 .69 6W4 .79 3525 .6:1 1625 
60X4 .79 6W8 .89 BOAS .69 6146 4.00 
6BA6 .5(1 6X4 2/81 5055 .69 5879 .98 
6BA7 1.00 6X5 .4915005 .69 5881 2.70 6606 .69 676 .07'SOLO .69,6550 3.90 68E6 .59 787 .80 K7 3.2 5654 1.00 6BG6 1.5012ALS .501S 9 

75 .89 5594 12.00 6886 .72 12*05 .75'80 .5917193 10/11 
TUBES WANTED! WE BUY1 SELL I TRADE! 
Wanted 304TL Tubes & ALL TYPES!!! 
NEW POWER CONVERTER 

12VDC to 500VDC up to 200Ma 100 
Watts; Tap at 250VDC Type C12501 
$35. HI efficiency. low ripple, low Idle current - Silicon rectifiers! Toroldlal 
HIER! Mag-metal tape wound transform- 
er. (used & short circuit proof. 011. in Mae! Quiet! Light weight! C125OEE built. ready 
Rated. Delco t o Tran 

cl 
Transistors Heavy Copper- Heatalnk. 

12VDC to 2S0VDC up to 15OMA Type í'1225A 830. 

TRANSISTORS I ACCESSORIES 
2N441 53. 2N442 54.50. 214277 54. 2N278 $1. 25.155 $1.19. 274176 51.60. 214177 11, 28178 51.73. 211247 51.50 28255 $1.20. 2N270 1.05 'N274 $1.25. 2N408 5.50, 2N544 $1.20 214574 
51.10, 11579 52.20, 28581 $1.28. 2N582 $2.10. 
214174 $8.50. 28443 $0.50. 
DIAMOND EASE MICA MOUNTING KIT 5 .30 
DELCO ROUND EASE MICA MOUNTING KIT .30 
DELCO POWER HEAT SINK WITH FINS 1.00 

"TAB" KITS! "TAB" THE BEST KITS! "TAB" 
.11) K,). Conta,n mod Popular Voltare A. .9,.e. 

Kit 2 Eng. Parallel Rules I Kit 5 fob -Min Tubes 
Kit 3S Precision Resistors Kit 75 Mica 
Kit 75 Resistors 1/2/1/2W Kit 100 Ceramic Condr. 
Kit 12 Electrolytic Condss Kit 10 Diodes 
Kit 500 Lugs A Eyelets Kit 5 F7243 Xtal Holder* 
Kit 10 Bathtub Oil Condss Kit Silicon Diodes 
Kit 5 Ibs. Surprise Pekg. Kit Asstd Rectifiers 
Kit 10 Xmttr Mica Condsr. Kit 2 PNP Transi 
Kit Circular Slide Rule 

I Kit 4x50 Ft Hookup Wire 
Kit Photo Suntab Cells Kit High Gain XTAL Mike 

BUY IO KITS -GET ONE EHHEEIEACH KIT 9 
n 9e 

"VACDAC "® SILICON 
WITH BUILT IN R 

SERIES BALANCING 
TYPE VRMS /PIV 
ST866 5000/10400 
ST816 5000 /7000 
ST5114 1900 /2800 
ST5l7 1120 /1600 

TUBE REPLACEMEjTS 
F SURGE & 
PROTECTION 

AMPS PRICE 
0.3 620.00 
0.3 $16.00 
0.5 615.00 
0.6 S 8.00 

A11T13 AC POWER SUPPLY -"TABPAK" DELIVERS 
1250VDC, SOOVDC & 28VDC AT 10 AMPS. ALL 
FILTERED. USES SILICON H'SEALED DIODES. 
'TABPAK "11 PS /ART13 $125 

NEW BATTERY CHARGER BC6.12V FOR 6V OR 
12 VOLT BATTERIES. TRICKLE & 

FULL CHARGE up to 4 AMP 

Charges 6 & 12 volt batteries. Built 
BC6 -12V - $10.00 

* NEW "TEKSEL" SELENIUM RECTIFIERS 
FULL WAVE BRIDGE RECTIFIERS. ,).9 b. l EAR (PTO) AMP. 1SVA0 SSVAC 72VAC 144VAC CONT. 14VDC 128VDC 1511VDC ,118VDC 

1 AMP S 1.30 5 2.00 $ 4.60 5 5.50 2AMP 2.151 3.00 .25' 12.30 
t n M P 2.90' 4.00 5.50 16.75 6AMP 4.1$ COO, 5.75 36.15 100MP 5.10 12.15 28.30 48.90 Write for Complete Rectifier Catalog 

NEW SILICON 750MA* DIODES HATS GENERAL PURPOSE 400 P1V at 250 MA SPECIAL 39F 23 FOR SS 

ro/y hv Iv ems ole ems /o nos/ in 
3595 70/100 143200 210/3300 

/ply 
áé0/400 

508 
erne /piv 
350/500 

89c 

ms/y 
420/600 

s9c 
490/700 

95c 
rms /pPiv spiv s /piv « 

em/Piv 
560 /600 630 /900 700 1000 770 /1100 

$1.05 $1.25 $1.70 $2 
CAPACITOR INPUT AERATE 20 %t 

,m. , u pa Pna)a , .. P n 

"TAB" 
TERMS: Money Back Guarantee! 
Our Sth year. $2 min order 
F.O.B. N.Y.C. Add shim charge 
or fo C.O.D. 250.0 OOP. Pr,ces 
%hown subject to change. 

111 -GX LIBERTY ST., N. Y. 6. N. Y. 
Send ./5Ç PHONE: RECTOR 2 -6241 for Catalog 

140 

ADVERTISING INDEX 

Radio -Electronics does not assume responsibility for any errors appearing in the index below. 

Aires Ita li-, Inip. 1I1 
Allied Radio Corp. . 114 17 
AnWhenol -Borg Elect,,,ul, , I ,,, 9. ... 80 
Arkay International loc. ...114 
Asiatic Corp. ,nI lover 
Audio Unlimited Inc. __..140 
Auction 124 

It & K Manufacturing Co. 79 
!tary Electronics Corp. 127 
(tell Telephone labs. 22 
Blonder -Tongue labs. 102 
Ronallde Radio 140 
Brooks Radio & TV ('orp. 119 
Burstein- Applellee l'o. 103 

Capitol Radio Engineering Institute 92. 93, 04. 95 
('arston Studios 129 
Castle TV Tuner Srnice Inc. 125 
('enter Industrial Electronics Inc. 127 
('rntralab DR. of Globe Union _... 24 
('hiragn Standard Transformer Corp. l07 
(le, .land Institute of Ehrt ronles it 
('olordapter 140 
Cornell- Dublller Electric fort. 12. IS 
Coyne Eleetrlcal School 1118, 113, 121 

DeVryy Technical Institute 
Dres.ner 124 
Dynatn Inc. 'Ig, 122 

Electra Products Labs. 121 
Electronic Chemical Corp. ..114 
Electronic Instrument Co. (EII'OI 25. 26 
Elretronic 51ea8urenlent Corp. .. . ._.104 
Electronic Publishing Co.. Inc. _. 127 
Electronic Technical Publishing Co. 125 

Fair Radio Males 106 

General Electric Co. (Semi; 'end, tut.) 113 
(lernsbaek libray. Inc. _... _. 123 
Itlobe !sled r,nir. tilh. of Textron Electronic Inc.) 121/ 
Grantham School of }sett ronics 15 
Grote EI1rtmnic Supply Co. 100 

Hannan-Kenton 142 
Heald Engineering College 811 

Beath Company 64-67 
llickok Elertrivol Instrument Co. 87 
Holt. Rinehart & Winston Inc. 128 
Hoturw1ald Industries 101; 
Iluelson Speclaltles Co. 140 

I111uo19 Condenser Co. 120 
Indiana Technical College ..125 

JFD Electronics Corp. 
Jerrold EIertronics Cu. 14 

Key Electronles Co. 89 

Lafayette Radio Eltrtmnles Corp. 135 -137 
lakl ron Inc. 87 

Mercury Elettmnlrs 
Metropolitan Electronics 
Moss Electronic Inc. 

69 190. 107 

CONVERT TO COLOR TV 

ms" 

If:FI 

l a.(ntDAI'TOI1 -A -.in I In- 
nlbr circuit and rutatina rolnr 
wheel converts any siel It A W 
TV to 'teethe compatible color 
TV. 
l'OLODAIPCOII - Easily at- 
tached to any TV set, does not 
affect normal operation. often 

3z - built from parts experimenter.. cep have on hand, BRILLIANT 
COLOR! 

Complete booklet -gives theory of opera- $ 95 
tion, all construction details. schematic. 
and sample color filters. 
Essential Parts Kit -AI! Special Parts -Coils, 

Delay Line, Crystal, Color Filters 

Sets 
16' $19.95 Larger $20.95 

Other Kits, Wired Chassis. Motors Available 
COLORDAPTOR ; r Cram, 1798 Santa 

Nntioual ILolio Institute ri 20. 129 
National Terlulcal Sriio ''I- 
Nort11 American Philip. u0., Inc, IN.nIco) .126 

Ohulatsu Electric Cu. l.l,!. 124 
Olson Radio Corp. 129 
Opportunity Adlets . 128 
Oxford Components. Inc. 89 

l'A(O Electronics Co.. lu'. .. __ TI 
Perms- lower Company 69 
l'hllco (Techrep D1v.l . _. 122 
Picture Tube Outlet ...... 129 
Louis D. Prior, Inc. _. 129 
Progressive "Eolu -Kits" Inc. ..115 
l'yrandd Electric Co. .116 

R. W. Eler'tronics _125 
RCA (Tula Div.) Bark Inter 
RCA (Test EllulDUlent Div.) 112, 117 
ILCA Institutes 75-76, 115, 116 
Itad -Teel Tolto Co. 131 
Radio Shack Corp.. 79 
Radio TV Training Sch O, ,I _. 23 
Rinehart & Co..... _. - -- 128 

Nauss & Co.. Inc. II.er 
Stott. Inc. 
Non ire Instrumru. 'p. I S. 

!'or p. 
Sprague Product, I 

Stereo-Part I 

Stotts- I'rleduuul co. 
Soperos Elect runic, 
Suitehcraft. Inc. 
Syh unia EI,Ylrlc Product. Inc. 

110. 111 
21 
97 

109 
127 
128 
126 
106 
101 

TA It 1411 
Sark, Torsion, Inc. 127 
Triplett Electrical Instrument Co. 2101 l 011'r 
Tung -Sol Electric ('o. 18 
The Turner Mliernphnne Company 73 

United Radio Company 124 

Yarn Products Company 100 
Wake Electronics Mfg. Corp. 80 

Weller Electric Corp. 105 
1Vlnegard Company 10 

XceIlte, Inc. 118 

SCHOOL DIRECTORY PAGE 133 

Baltimore Technical Institute 
Niles Bryant School 
Indiana Technical College 
International Correspondence School 
Milwaukee School of Engineering 
Northrop Institute of Technology 
Phila. Wireless Technical Institute 
Philco Technological Center 
Tri -State College 
Valparaiso Technical Institute. 

RI -FI t& STEREO 
COMPONENTS 
Send us your list for a 

SPECIAL PACKAGE DEAL QUOTE 
No sale too small. Tradelns accepted. BONAFIDE of- 
fers biggest discounts on all standard brands. Expert 
advice and full guarantee are assured at 

BONAFIDE ELECTRONICS 
Dept. RE12, 89th Cortland St N.Y. 7. N.Y. 

WI1 R II.I. NOT BE UNDERSOLD 

A NOTE TO THE HI -FI BUYER 
AIR MAIL as your requirements for 

an IMMEDIATE LOWEST PRICE QUOTATION 
Components, Tapes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 

AUDIO 714 -R Lexington Ave. 
UNLIMITED New York 22, N. Y. 

r 
HUDSON SPECIALTIES CO.. ISO W. 14th St. 
Dept. RE -1260 New York 7, N.Y. 
I am enclosing full remittance for items circled 
below. (Be sure to Include shipping charges.) 

57 33 85 123 

MAGNET SUPER 
Buy this Little Giant 
magnet. most power 
ful made. a sensation- 
al bargain! The low 

less 
than 

of 
of 

you'd pay for this 
magnet. Experlment- 

hohhyleta will 
Owl hundreds of see 
for this powerful 4 os. Alnico permanent 
magnet. LIFTS S Iba. EASILY. Limited 
quantity. Order sev 
eral today. Measures 

gs 
Item XNo. 86 $1.5. 

Special Bargain 
(Shp. Chgs. lucl 

SAVING( 
250 POWER 

TELESCOPE LENS KIT 
Make your own high powered 6 ft. 
telescope! Kit contains 2e diem., 
750 focal length. ground and pol- 
ished objective lens and necessary 
eye pieces. Magnifies 50x to 250x. 
Full instructions. 

ITEM NO. 123 - 

$2.95 
(1hp. Chgs. 100) 

AMAZING BLACK LIGHT 
250.watt ultra -vio- 
let light source. 
Makes fluorescent 
articles glow in the 
dark. Fits any 
lamp socket. For 
experimenting. en- 
tertaining. unusual 
lighting effects. 

Ship. wt. 2 Its. 
ITEM NO. 87 

(P. P. 6 Hdlg. Chg. 35c) 

$2.95 

L 

Name 
Please Print Clearly 

Address 

City Zone State 

WATTHOUR METER 
Leading makes- rocondi 
Honed. Ideal for trailer parks. 
100.110 volts. 60 cycles. 2. 
wire A.C. 5 amp. Heavy metal 
case 8'/2" x 61/4" x 5 ". Easy 
to install. Ship. wt. 14 Ibs. 

ITEM NO. 33 
NOW ONLY $4150 

(P.P. A Hdlg. Chas. $1.25) 

RADIO- ELECTRONICS 
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TEST INSTRUMENTS (Cont'd) TRANSISTOR(ized) ( Cont'd) TRY THIS ONE (Cont'd) 
Null Amplifier, Boost Bridge Accuracy Printed- Circuit Board (WN) Jun 63 Soldering Iron 

with (Frantz) Aug 32 Pulse Integrator (NC) Nov 119 Cleaner Mar 135; Oct 20 
Ohmmeters Can Be Accurate (Conant) Jan 84 Radiation Detector (Pat) Nov 100 Corres Jun 26 
Oscillator Radio(s) Holder Jul 15 

Multipurpose Transistor Crystal Auto Maintenance Jul 14 

( Merkler)* Jan 82 Build This (Martin)* Mar 40 Pencil -Iron Rest Feb 45 
Universal 2- Terminal (Lederer)* Mar 63 Corr May 130 Tips, Custom Nov 25 

Panel Meter Uses Printed- Circuit Coils FM Aug 52 Tips, Spare Jun 22 
(WN) Jul 45 Heat Damage (Tech) May 116 Technotes, Keep Tabs on Mar 34 

Picture -Tube Testers, Modern (Kelvin) Dec 59 FM -AM Portable Jun 52 Television 
Power Supply, Portable (Queen)* Feb 37 FM -AM Portables Are Here (Scott) Apr 43 Antenna(s) 
Power Tester, Make (Winklepleck) Sep 102 Loopstick Tracking (Tech 

) 

Jul 113 Gimmick Reduces Nuisance Calls May 13 

Probe, Battery- Current (NC) Apr 128 Matchbox (Martin)* Jun 58 Lightning Arrester, Tent for Jul 15 

Resistance -Box Modification (TTO) Jan 144 Corres Jul 20 Unusual Job Aug 13 

Scope Remo -Nemo (Reed)* Dec 77 Control Assembly, Dual Jul 14 

Deflection Correction (Pat) Oct 117 Remote -Control Transmitter (NC) Nov 120 CRT Cleaning Aid Sep 23 
Troubleshooting with (CI) Sep 78 Reserve Power for Survival (Prensky) Jul 96 CRT Coating Aug 12 

Voltage and Current Waveforms (CI) Feb 78 7- Transistor, Pocket (Wittlinger)* Fuses, Keep Handy Mar 34 
Corr May 130 (Corres) Mar 18 Heat Lamp, Don't Use Jan 44 

Wide -Band (CI) Feb 77 Shirtpocket Reflex for Local Listening Holes, Compound Fills Aug 14 
Signal -Trace Industrial Circuits (Kernin)* Sep 72 (Mason)* Jul 92 Knobs, Plastic Oct 22 
Sound- Intensity Indicator (Shippee) Jan 90 Speaker, 8 -Inch (Grace)* Oct 52 Mask -Removal Tool Apr 08 

at Spiral, Better Yet Use (Jaski) (Corres) Jan 26 Super -Eight (Klein)* Aug 44 Shock- Absorbing Ride Jul 15 
Square Waves, Using (Tech) Mar 142 Corr Sep 116 Test -Lead Extensions Sep 22 
Strobe for Tape (McCormick)* May 40 Superheterodyne, 1- Transistor (NC) Dec 118 Tool Holder Nov 25 
Stroboscope, Battery- Operated (NC) Jul 100 Trace Speeds Servicing (Steckler) Dec 36 Tools, Color -Code Jan 45 
Stroboscope Flasher (Taylor) Jun 35 Transceiver, "Little Handful" for Transistor Heat Sink Dec 20 
Substituter, Gibbons (Davis) Jul 61 Citizens Band (Queen)* Aug 50 Transistor Sockets, Power Jun 21 

Substitution Box, Improved (NC) Aug 99 Transitube Pocket (Davidson) (Corr) May 130 Trouble Light, Stay -Put Jul 15 

Sweep Circuits, Troubleshooting (Sykes) Jul 37 Ultra- Sensitive, 3- Transistor (Amorose and Tube Empties, Cartons Mark Feb 47 
Sweep Generator, Simple, Uses Varicap Hoffmeister)* Dec 39 Tube Holder Feb 146; Dec 20 

(Barron)* Nov 58 Uses Original Transistor Amplifier Vom in Shaving Bag Dec 21 

Tachometer, Ignition- Operated (Schotz)* Dec 54 (Ciardi)* Dec 86 Wire 
Test -Load Box, Amplifier (Smith) Nov 98 World Series Special (Stanley)* Sep 57 Liquid Metal Anchors Sep 23 
Trace Speeds Transistor Radio Servicing Reflex Stage (Pat) May 130 Stripper Jun 22 

(Steckler) Dec 36 Relay, Capacitance (Turner) Oct 54 Stripping Short Harnessed Feb 46 
Transformer, Electronic (Woods)* Jun 98 Relay, Touch -Plate (NC) Jun 107 Wrench, Double -Duty Allen May 14 

Transistor(s) Checker Apr 83 Stroboscope, Battery- Operated (NC) Jul 110 Tube -Changing, Tough Ones (Darr) Oct 84 
Alpha Tester (NC) Jun 109 Tape Recorder, 4- Track, Matchbox -Size TUBE(S) 
Beta Tester (NC) Aug 98 (Johnson)* Jul 76 CRT's, Pìeld -Check (Egan) Jun 96 
Substitution Box ( D'Airo) Feb 38 Corr Sep 116 Cure Discovered! Mar 113 

Voltage Indicator, Neon Lamps Make Television (Emerson) (NB) Feb 6 Most Powerful (WN I Jun 63 
(Greenlee)* Sep 98 19 -Inch (Motorola) (NB) Jul 12 New, and Semiconductors Jan 127; Feb 142; 

Voltmeter, Transfer Standard Calibrates Japanese (NB) Apr 8 Mar 130; Apr 113; May 109, Jun 116; Jul 102; 
(Lederer)* Jun 100 Servicing Motorola's New Sep 82 Aug 96; Sep 104; Oct 96; Nov 115; Dec 100 

Vtvm Thermostat (Pat) Sep 119 New Departures in Semiconductors and 
Ac, Automatic (Marshall) Aug 26 Transmitter, Remote -Control (NC) Nov 120 (Steckler) Aug 68 
Double Value from (Guertin) Apr 73 Voltage Regulator for Car (Meyer)* Feb 107 Polyoptic Sealing Jul 52 
Readings, Equalize (Sutton) May 41 Corres Apr 22 Pix 

Wire Stripping with Foot Pedal (Hughes) Sep 92 Tricky Radios, Those (Darr) May 100 Aluminized Low -Voltage} Aug 69 
Third Speaker, Add Easy Way (Burstein) Oct 45 Troubleshooting Sweep Circuits (Sykes) Jul 37 Reflection -Free) Aug 68 
Timer, Automatic Recycling (Fannon)* Jul 36 Troubleshooting Vertical Oscillator and Solid -State Emitter (NB) Apr 6 

TI ROS in Sky (Steckler) Jun 86 Output Stages (Jacques) Oct 40 Square- Necked (WN) Jul 45 
Tough Dog! (Fred) Feb 125 TRY THIS ONE -See also Servicing; 19 -Inch Square (NB) Feb 21 

Trace Speeds Transistor Radio Servicing Technotes Power Pentode, Better Jun 37 
(Steckler) Dec 36 Adapter, Phone -Tip Jul 15 Recording Dual -Gun TV (NB) Jul 6 

Transfer Standard Calibrates Voltmeter Audio Three in one Envelope (NB) Sep 6 
(Lederer) Jun 100 Plug Adapter Apr 07 Tunnel -Diode 

Corres Sep 22 Speaker Transformers, Mounting Sep 23 Noise Generator (Queen)* Nov 42 
Transformer, Winding Transistor- Power- Tape Splicer, Cleaning Mar 33 Oscillator (Grossman and Friedman)* Sep 40 

Supply (Winklepleck) Oct 55 Turntable, New Flocking for Oct 20 Really Works (Queen)* Oct 58 
Transformers, Using Audio (Ravenswood) Apr 100 Ballpoint -Pen Uses Feb 46 Story (Wetters and Claeys) Jul 26 
Transient Capacitor -What Is It/ (Darling) Nov 79 Bushings from Feb 47 Turntables and Pickup Arms from Kits 
Transitone Locates Hidden Wiring Insulating Sleeve from Feb 46 (Graham) Mar 44 

(Parker)* Dec 35 Oil Dropper Feb 47 Twin -Coupled Amplifier 
TRANSISTORS) Batteries, Vials Hold Feb 47 High Power for (Crowhurst)* Oct 34 

Assembly System, Automated (WN; Jul 45 Battery Reminder Nov 24 Updating R -E (Crowhurst)* Jun 30 
Audio, Transistors in (Ravenswood) Battery, Replacement May 12 Two -Way Radio for Citizens Band (Scott) Jan 91 

Part II- Distortion in Amplifiers Jan 62 Cable Connectors Sep 22 

Double- Emitter (NB) Jun 6 Can Opener Is Service Tool Jun 21 U 
Heat Sink, for Power (TTO) 
Microwave 
New Departures in Tubes and Semi- 

conductors (Steckler) 
Parametric (WN) 
Power, Mounting (NC) 

Pair (Pat) 
Socket Mount )TTO) 
Sockets, Power (TTO) 
Soldering -See Servicing, Soldering 
Substitution Box ( D'Afro)* 
Tester 

Alpha (NC) 

Dec 
Nov 

Aug 
Nov 
May 
Oct 
Dec 
Jun 

Feb 
Apr 
Jun 

120 
62 

68 
63 
122 
117 
120 
121 

38 
83 

109 

Caps, Corkscrew for Tightening Nov 
Chemicals, Tape Protects May 
Clips, Double, Are Useful Sep 
Connectors, Solderless May 
Drop -Cloth Pockets May 
Experim,enter's Hint Aug 
File, Plastic Rubber Cleans Nov 
Fuse Holder for Spares Jul 
Hole Shrinking Aug 
Intermittents, Foil Foils Feb 
Jumpers, Keep Untangled Dec 
Line -Cord Fraying, Reduce Jun 
Line -Cord Plug Nov 

24 
13 

22 
12 

13 

12 

26 
15 

14 

45 
21 

21 

25 

Ultra- Sensitive 3- Transistor Radio (Amorose 
and Hoffmeister)* Dec 

Ultrasonic Motion Study, System for (Pat) Sep 
Ultrasonics, Introduction (Jaski) Aug 
Understanding Industrial Diagrams (Jaski) Jun 
Underwater Metal Detector (Richardson) Jul 

Corres Sep 21; Oct 
Ungrounded Equipment Can Be Fatal Sep 
Universal 2- Terminal Oscillator (Lederer)* Mar 
Updating R -E Twin- Coupled Amplifier 

(Crowhurst)* Jun 
Using 24 -28 -Volt Dc Relays (Oberto( May 

39 
119 
54 
54 
30 
21 

75 
63 

30 
35 

Beta (NC) 
Transithusiast's Workshop, More Hints 

Aug 98 Liquid -Metal Service Aid Jan 
Loop Oiler Oct 

45 
20 Y 

from (Klein) Jan 98 Metal, Drilling Thin Jan 45 Varicap Sweep Generator, Simple 
Triple (Pat) Oct 118 Meter Case, Nonmagnetic Aug 13 (Barron)* Nov 58 

TRANSISTORIZED) Meter Scales, Brighten Jul 14 Versatile Electron -Ray Tube (Shields)* Mar 64 

-+ Amplifier Mirror Holder Jun 22 Voltage Indicator, Neon Lamps Make 
Cathode -Follower (NC) Jul III Panel Markings, Renew Apr 08 (Greenlee)* Sep 98 

Magnetic (Pat) Jul 109 Panels, Attractive Nov 26 Voltage Regulator, All- Transistor, for Car 
Series (Pat Dec 114 Parts Bin, Handy. Mar 134; Nov 24 (Meyer)* Feb 107 

Circuit(s) Corres Jun 26 Corres Apr 22 

6E5 for (Turner)* Nov 98 Parts Substitution in Dogs Sep 24 Vtvm, Double Value from (Guertin) Apr 73 

Bias (NC) Jan 139 Probe Guards, See -Through Jun 21 

Class -B Four (NC) Jun 107 Punch Care Apr 07 W 
Field- Strength Meter for Citizens Band Punch Sharpening May 13 We Learned from Dogs! (Centerville) Jun 91 

(Greenlee)* Oct 76 Radio We Troubleshoot Horizontal Oscillator 
Flash, Slave, Better Photos with Earpiece Repair May 14 (Jacques) Apr 55 

( Merkler)* Oct 39 Fringe Reception, Boost Mar 33 Weld Timer, TV Tech Repairs (Darling) May 32 
Flasher, Electronic (Pat) Jul 109 Goodwill Kink Oct 24 What's with Characteristic Impedance 
Flash -Unit Control (NC) Aug 98 Selenium Rectifiers, Replacing Mar 33 (Middleton) Mar 74 
Ignition System (Pat) Jan 143; (Pat) Dec 113 Warmup Time, Eliminate Jun 22 Corres Jun 18; Jul 22; Sep 21 
Intercom, Automatic Doorbell ( Kampf)* 
Intercoms and Boat Hailers (Scott) 

Sep 
Aug 

34 
34 

Relay, Cure Sticky Aug 
Relay Sensitivity, Improve Feb 

14 

45 
Wheatstone Bridge, Divide and Multiply 

with (Frantz)* Jun 48 
Light Control Circuits, Two (NC) May 122 Resistance -Box Modifications Jan 44 Winding Transistor-Power-Supply Transformers 
Oscillator Screws, Turning Tough Jan 45 (Winklepleck) Oct 55 

Multipurpose Crystal (Merkler)* Jan 82 Screws, Tighten Self- Tapping Nov 26 World Series Special (Stanley)* Sep 57 
Cones May 28 Shock Absorbers May 14 

PNP-NPN ( Merkler)* 
Stable (Pat) 

Nov 
Sep 

91 

119 
Socket Mount Dec 
Socket, Testing at Top Oct 

20 
20 z 

Photoflash, Shoot with (Ahrons) Apr 36 Solder Dispenser Mar 35 Zener Diodes Prevent Speaker Burnout 
Power Supply Solder, Spaghetti Insulates Apr 07 (Ives) Aug 12 

Regulated, Low -Voltage (Murphy)* Aug 53 Soldering 
Service Bench (Pugh) Aug 29 Aid Sep 24 (This ANNUAL INDEX is another service to 
Transformers, Winding (Winklepleck) Oct 55 Cast Iron Jun 22 readers. "One -side copy," it is planned to be 
Vocaline ED -27t Sep 56 Heat Sink, Handy Aug 14 cut out for convenience in use. 

Preamp, Stereo (Meyer)* Dec 45 Transistor Life Saver Oct 22 Key to symbols on page 130.] 
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AT NORMAL LISTENING LEVELS THE ONLY MEASURABLE 
DISTORTION COMES FROM THE TEST EQUIPMENT! 

Measuring intermodulation, harmonic or phase distor- 
tion on the new Citation Kits can be a unique experience 
for any engineer. He will find that at normal listening 
levels the only measurable distortion comes from the 
test equipment. 
But let's put the numbers away. The real distinction of 
Citation is not in its specifications - remarkable as 
they are. It is, rather, in its performance - which goes 
well beyond the point of numbers. Citation actually 
sounds recognizably best. The "Citation Sound" has 
created so profound an impression, that the words have 
become part of the language of high fidelity. 

In AUDIO MAGAZINE, editor C. G. McProud, wrote: 
"When we heard the Citations, our immediate reaction 
was that one listened through the amplifier system 
clear back to the original performance, and that the 
finer nuances of tone shading stood out clearly and 
distinctly for the first time." 

The basic quality of the "Citation Sound" was summed 
up by the Hirsch -Houck Labs in HIGH FIDELITY: "The 
more one listens... the more pleasing its sound becomes." 
Another glowing tribute to Citation and its talented 
engineering group, headed by Stew Hegeman (shown 
above), came from Herbert Reid who said in HI -FI 
STEREO REVIEW: "Over and above the details of design 
and performance, we felt that the Citation group bore 
eloquent witness to the one vital aspect of audio that 
for so many of us has elevated high fidelity from a 
casual hobby to a lifelong interest: the earnest attempt 
to reach an ideal - not for the sake of technical show- 
manship - but for the sake of music and our demand- 
ing love of it." 
THE CITATION I, Stereophonic Preamplifier Control Center... 
$159.95; Factory -Wired ... $249.95; Walnut Enclosure, 
WC -1... $29.95. 
THE CITATION II, 120 Watt Stereophonic Power Amplifier... 
$159.95; Factory -Wired ... $229.95; Charcoal Brown Enclo- 
sure, AC -2... $7.95. All prices slightly higher in the West. 

For a complete report on these remarkable instruments, write Dept. RE -12 Citation Kit Division, Harman -Kardon, Plainview, N. Y. 

Build the Very Best CITATION KITS by 

www.americanradiohistory.com

www.americanradiohistory.com


ASIATIC 77 
DYNAMIC CARDIOID MICROPHONE 

with the industry's most positive 
anti -feedback characteristics 

LIST PRICES 

Model 77 
(Illustrated) 

Chrome Finish, $82.50; 
Gold Finish, $92.50. 
Model 77L (Head only), 
Chrome Finish, $72.50; 
Gold Finish, $82.50. 
Model G -77 (Complete 
with G- Stand), 
Chrome Finish, $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 15,000 cps. 

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

THE 

CORPORATION, CONNEAUT, OHIO 

IN CANADA: CANADIAN ASTATIC LIMITED, TORDNTO, ONTARIO 
EXPORT SALES: RORURN AGENCES INC. 431 GREENWICH ST., N. Y. 13, N. Y., US A. 

GO BY BRAND 

-GO BUY ASTATIC 

SINGING SOUNDS BETTER WHEN THERE'S AN ASTATIC MICROPHONE ABOUT 
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WHEN YOU REPLACE A TUBE... 
You have a lot at stake each time you replace a receiving tube in a customer's set. Your professional 
reputation, your customer's confidence, your day's profits -even future business -all depend on the 
quality of that replacement tube. 
It is RCA's constant aim to provide receiving tubes you can install with confidence. To this end, RCA 
carefully controls every step of the tube making process from initial design to final test. 

QUALITY BY DESIGN -Some of the foremost tube experts in the 
industry collaborate on each new RCA tube design. Engi- 
neers, chemists, physicists, metallurgists, production spe- 
cialists, field representatives, all contribute their own skills 
and knowledge before a new RCA tube design ever leaves 
the drafting board. 

IMPROVED QUALITY FROM NEW AND IMPROVED MATERIALS -All 
parts and materials in RCA tubes are either produced or 
processed by RCA under strictest quality control. More- 
over, RCA scientists search constantly for new and better 
materials which will still further improve performance of 
RCA tubes. Many tube types you install today benefit from 
new cathode and plate materials developed in RCA labs. 

QUALITY IN MANUFACTURING- Because tube construction is 
just as important as design and materials, RCA maintains a 

system of supervisory microscopic inspection at key points 
on every production line to detect any flaw in assembly. 
And to minimize the chance of human error, RCA has 
automated certain critical steps in tube production. 

QUALITY BY TESTING AND CONTROL- Before shipment, every 
single RCA receiving tube is factory- tested for every sig- 
nificant characteristic. A tube that fails one single test is 
rejected and destroyed. So there is no such thing as a 
"second" when you buy RCA. In addition, thorough aging 
of tubes and rating -lab tests assure strict adherence to 
performance specifications. 

This is why YOU CAN REPLACE WITH CONFIDENCE with RCA tubes ...and why RCA 
tubes give you an extra advantage on every service job. Electron Tube Division, Harrison, N. J. 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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