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PROFS Sylvania 6BZ7 and 6BQ7A 

"douse" the major cause 

GOING UP IN "SMOKE" 
of tuner tube failures. 

VER TUNER TUBE 

RNOUTS "? 

There's nothing that takes a bigger 
chunk out of your hard -earned serv- 
icing dollars than unnecessary call- 
backs. And here's how Sylvania has 
improved the 6BZ7 and 6BQ7A to give 
you the kind of dependability profits 
are made from. 

Gold- plated grid wire and an oxy- 
genated heater wire reduce runaway 
and burnouts. 

The famous Sylvania Sarong cathode 
eliminates hot spots, assures uniform 
temperature and emission over the en- 
tire cathode surface. 

Unique getter support -a Sylvania 
exclusive- extends from top to bottom 
micas, provides rigid support to elimi- 
nate noise of getter vibration. 
More, too -every tube is tested for 
continuity, filament current, gas, plate 
current, plate current cutoff, mutual 
transconductance and heater -cathode 
leakage. That's why the Sylvania 6BZ7 
and 6BQ7A are your best replacement 
buys. Over ten years of Sylvania pro- 
duction (more than 3 million produced 
with the Sarong cathode) gives you 
extra profit assurance. 
So, if you want to stop "burning" prof- 
its, make sure you specify Sylvania next 
time you're out of 6BZ7's and 6BQ7A's. 
The tubes with the built -in profit pro- 
tection. 
Electronic Tubes Division, Sylvania 
Electric Products Inc., Dept. 1740 
Broadway, New York 19, New York. 

SYLVANIA 
Subsidiary of GENERAL TELEPHONE & ELECTRON /CS 
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From America's Oldest and Largest 
Home Study Radio -Television 
Electronics School 

A NEW NR1 HOME -STUDY COURSE IN 
ELECTRONICS: 
SPECIAL 
TRAINING 
EQUIPMENT 
INCLUDED 
At ro extra cost NRI 
sends special equip- 
ment that gives actual experience, 
makes theory you learn come to life 
in an interesting, easy -to- understand 
marner. Perform dozens of experi- 
ments working with basic circuits and 
components. You keep all equipment. 

Some Experiments You Perform: 
Build a Vacuum Tube Voltmeter -test 
filter circuits -use tubes, rectifiers, 
transistors. Study detector circuits, 
modulation, demodulation. Determine 
motor torque, use magnetic amplifiers. 
Learn effects of feedback and experi- 
men, with multivibrators. Practice 
with telemetry circuits used in satel- 
lites. Perform other interesting ex- 
periments- teaching basic principles 
utilized in Electronic equipment. MAIL 
COUPON TODAY for 64 -page catalog. 

Principles- Practices -Maintenance 
Expanding uses for Electronics in in- 
dustry, business, the military are 
increasing the demand for trained 
Technicians. 4 to 7 Electronic Tech- 
nicians are needed for every en- 
gineer. To meet this demand, NRI 
now offers a new, comprehensive 
course in ELECTRONICS -Principles, 
Practices, Maintenance. Train at 
home in spare time for a new career. 

Job Counselors Recommend 
Electronics is a key industry now 
and in the future. But you must 
be properly trained to qualify for 
higher earnings and advancement. 
Prepare now. NRI training is for 
beginners or men with some ex- 
perience who need more knowl- 
edge to move up to better jobs. 

FREE 
CATALOG ; NRI 

For over 45 years NRI has meant 
the best in training. From the 
early days NRI has expanded 
from Radio to Television, from 
servicing and communications, to 
industrial and military Elec- 
tronics. More NRI graduates are 
filling more good jobs because 
NRI is the oldest and largest 
school of its kind. 
Learn More to Earn More 
NRI supplies the best training at 
the most reasonable cost. Mail 
coupon for 64 -page catalog. It's 
FREE. Read what NRI gradu- 
ates do and earn. Read about the 
Electronics, Radio -TV training 
that fits you best. National Radio 
Institute, Washington 16, D.C. 

MAIL THIS COUPON NOW 

The Amazing 
of 

Electronics 

NATIONAL RADIO INSTITUTE 
WASHINGTON 16, D.C. IGF 

Please send me full information without cost or obligation. 
(No representative will call. Please PRINT.) 

Name 

Address 

A ge 

City Zone --State 
ACCREDITED MEMBER NATIONAL NOME STUDY COUNCIL 

et-a- a1 

It.\Olo- F:LECTR0NIC8 published monthly at Mt. Morris. Ill.. Gernvbacl: Publicat uns Inc. Second -class postage paid at Mt.. Morris. HL Copyright e 1981. by Oernsbaok 
Publications Inc. All rights reserved under universal. International and Pan- American Copyright Conventions. SUBSCRIPTION RATES: 1.18 and possessions. Canada; $5 far I. 

$9 for S. 113 for 3 years. Pan - American countries: $6 for 1. $11 for 2. 615 for 3 years. Other countries: 66.50 for 1. $12 for 2. 116.50 for 3 years. 
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GET YOUR ELECTRONICS -TV -RADIO 

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL 
BREAK THROUGH 

TO HIGHER PAY, 

GREATER JOB SECURITY 

START NOW! Break through 
the Earning Barrier that stops 
"half- trained" men. N.T.S. 
"All-Phase" Training prepares 
you ... at home in spare time .. . 

for a high -paying CAREER as a 

Over 1 City Block of Modern School 
Facilities, Laboratories and 

Shops Housing Over 
1,000 Students. 

50,000 Graduates - 
all over the World - 

since 1905 MASTER TECHNICIAN in Electronics - TV - Radio. One Master Course 
at One Low Tuition trains you 
for unlimited opportunities in All 
Phases: Servicing, Communications, 
Preparation for F.C.C. License, 
Broadcasting, Manufacturing, 
Automation, Radar and Micro -Waves, 
Missile and Rocket Projects. 
A MORE REWARDING JOB ... a 
secure future ... a richer, fuller life 
can be yours! As an N.T.S. 
MASTER TECHNICIAN you can 
go straight to the top in 
industry ... or open your 
own profitable business. 

NATIONAL"Tm- --- . SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

THE SCHOOL BEHIND YOUR 
HOME -STUDY TRAINING 

BETTER 

...MORE COMPLETE 

...LOWER COST 

...WITH NATIONAL 

SCHOOLS' SHOP- METHOD 

HOME TRAINING! 

or BETTER 
... Training that is proved and 

tested in N.T.S. Resident School 
shops and laboratories, by a 

School that is the OLDEST and 
LARGEST of its kind in the world. - MORE COMPLETE 

. You learn ALL PHASES OF 
Television - Radio - Electronics. 

M' LOWER COST 
... Other schools make several 

courses out of the material in our 
ONE MASTER COURSE ... and 

you pay more for less 
training than you get in 

our course at 
ONE LOW TUITION! 

In these modern School Headquarters 
your Home Training is: 

Classroom- Developed, Lab -Studio 
Planned, Shcp- Tested, 

Industry- Approved, 
Home Study- Designed. 

t 
7 11 
411 

"":=a 

19 BIG KITS YOURS TO KEEP 

Friendly Instruction and 
Guidance 
Graduate Advisory Service 
Unlimited Consultation 
Diploma Recognized 
by Industry 

EVERYTHING YOU 
NEED FOR SUCCESS 

N.T.S. IS NOT JUST A 
MAILING ADDRESS ON A COUPON 
N.T.S. is a reeI school .. a world famous 

training center wince 19(5. Thousands of men 
from all over the world core to train in our shops, 

labs, studios anc classrooms. 
You learn quickly and easil- the N.T.S. Shop- Tested 

way. You get lessons, manue Is, job projects, personal 
consultation from instructors Es you progress. You build a 

Short -Wave, Long -Wave Superhe* Receiver plus a large screen 
TV set from the ground up with pasts we send you at no additional 

cost. You also get a Pro'essional Multitester for your practical 
job projects. The Multites-er will become one of your most valuable 
instruments in spare time work whsle training, and afterwards, too. 

Many students pay for their entire tuition with spare time work. 
You can, t 3 ... WE show you how. 

SEND FOR INFORMATION NOW ... TODAY! 
IT COSTS YOU NOTHING TO INVESTIGATE 

RESIDENT TRAINING AT LOS ANGELES 
If you wish to take your Electronics -TV- 
Radio training in our famous Resident 
School in Los Angeles - the oldest and 
largest school of its kind in the world - 
write for special Resident School cata- 
log and information, or check special 
box In coupon. 

MAIL COUPON NOW FOR 

FREE BOOK 
& ACTUAL LESSON 

After you graduate you can open your 
own TV -Radio repair business or 

go into high paying jobs like these: 
Communications Technicians, Hi -Fi, 

Stereo and Sound Recording 
Specialists, TV -Radio Broadcasting 

Technician. Technician in 
Computers & Missiles, Electronics 

Field Technician, Specialist 
in Micro -Waves and 

Servomechanisms, Expert 
Trouble Shooter, All -Phase 

Master Technician, 
TV -Radio Sales, Service 

and Repair. 

NATIONAL SHE N SCHOOLS f 
WORLDWIDE TRAINING SINCE 1905 

ACCREDITED 
MEMBER 

No 
obligation. 

No 
salesman 
will call. 

NATIONALS ! SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

4000 SO. FIGUEROA ST., LOS ANGELES 37, CALIF., U. S. A. 

/ 
/ 
/ 
I 

Mail Now To 
National Technical Schools, Dept. RG7I 
4000 S. Figueroa St., Los Angeles 37, Calif. 
Please rush FREE Electronics- TV -Rodio 
"Opportunity" Book and Actual Lesson. 

I Name Age 

Address II 
I City Zone State 

IFI Caen Nere if intereetell ONLY in Resident Training at Lee Angele.. 

VETERANS: Give date of discharge 

l 
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News 
Plenty of FM Multiplexing 

Forty -five per cent of all FM sta- 
tions intend to add stereo service via 
FM multiplex, according to a recent 
survey by Motorola. This means that 
about 370 FM stations will have 
stereo programs on the air by the 
end of 1963. Ninety -two expect to be 
on before the end of this year. With 
replies in from 204 stations (25% of 
those polled), the totals show that 
27% intend to start stereo broad- 
casting before the end of the year; 
9% during 1962, and 9% in 1963. 

New System May Track Tornados 
A new technique originated by the 

Boulder (Colo.) Laboratories of the 
Bureau of Standards for investigat- 
ing static disturbances (sferics) 
may have value in tracking tornados 
and hurricanes. The system, called 
"Ephi," uses three 125 -foot towers 
spaced about 4 miles apart and form- 
ing the vertices of an equilateral 
triangle. These towers pick up sig- 
nals that originate from lightning 
discharges and feed them over 
coaxial cables to a central station. 
Electronic equipment then deter- 
mines the relative difference in time 
of arrival of the sferic signal from 
each antenna. From this informa- 
tion, the direction of the lightning 
source is determined automatically, 
and with greater accuracy than with 
direction- finding systems used in the 
past. 

Ephi also has potential value as 
a tracker of severe weather phenom- 
ena, since tornados and intense 
storms are usually accompanied by 
high- intensity sferics. Two stations 
located a few hundred miles apart 
could fix the position of a storm, 

even though it might be hundreds of 
miles from either station. 

Electronics May Fight Cancer 
Reports at the recent St. Peters- 

burg (Fla.) meeting of the Ameri- 
can Cancer Society indicate it may 
be possible to use radio waves of 
specific frequencies to halt enzyme 
reactions that could aid the develop- 
ment of malignant cell growth while 
not interfering with normal re- 
actions. Research has indicated very 
strongly that different specific ma- 
terials may be affected exclusively 
by given frequencies. For example, 
the reactivity of samples of gamma 
globulin was increased by irradiation 
with radio waves. Results, according 
to Dr. Heller of the New England 
Institute of Medical Research, were 
"provocative," but experiments have 
not gone far enough to assess the 
possibilities. 

Communications Channels 
Shrinking 

Decreasing sunspot activity bids 
fair to crowd present short -wave 
activities into a little less than half 
of the present available spectrum 
within the next year or two. During 
periods of intense sunspot activity 
increasingly higher frequencies are 
usable, and, as the number of sun- 
spots fall off, one after another of 
the higher bands drops off. 

As an example, George Jacobs, 
head of the frequency division of the 
Voice of America, speaking to the 
IRE convention, reported that dur- 
ing sunspot minimum only the b- 
and 9 -mc bands are usable more than 
one half the time, while during sun- 

6 

spot maximum the 11 -, 15- and 17- 
mc bands are also usable more than 
half the time. The coming minimum 
is expected in 1964, with a maximum 
again in 1970. Experts believe, how- 
ever, that the next few sunspot 
maxima will fall considerably below 
the 1958 -59 sunspot peak. 

Satellites, greater development of 
tower -to -tower microwave systems, 
and even optical masers have been 
suggested as possibilities of reliev- 
ing the congestion when present 
communications facilities will be 
squeezed into half the present avail- 
able spectrum space. 

Radio's Heaters Don't Turn Off 
The tube heaters in two new AM- 

FM receivers, the Westinghouse 
H- 761 -N7 and the 762 in the same 
series, light when the set is plugged 
in and remain lighted during the 
life of the set. While presumably the 
main reason for including this fea- 
ture was to eliminate drift during 
warmup periods, it has long been 
considered a theoretically good idea 
to keep heaters burning constantly. 
Tubes are supposed to have a longer 
life when heating and cooling cycles 
are eliminated. The surges that 
occur when current is turned into 
cold filaments or the high voltages 
which are sometimes due to rectifier 
tubes delivering plate voltage before 
amplifier tubes are warm enough to 
pass current may also damage other 
parts of the receiver. 

In spite of the theoretical advan- 
tages, Westinghouse is the first to 
put the system into practice, though 
it is likely to be followed by others, 
particularly in equipment where 
reduction of drift is important. 

"Wireless" Stereo Receivers? 
General Electric is reported to 

have demonstrated a "wireless" 
speaker for an FM stereo system 
in which the speaker, which would 
normally be attached to the equip- 
ment cabinet by a cable, will have 
absolutely no physical connection 
with the rest of the set. Instead, it 

Advertising Representatives: Los Angeles: Har- 
ker- Hunted- Coughlin, 400 South Alvarado St., Tel. 
DUnkirk 7 -2328. San Francisco: Harker- Husted- 
Coughlin, 444 Market St.. Tel. GArfield 1 -0151, 
United Kingdom: Publishing & Distributing Co., 
Ltd., Mitre House, 177 Regent St., London, W. 1, 
England. 
Foreign Agents: Great Britain: Atlas Publishing 
and Distributing Co., Ltd.. 18 Bride Lane, London 
E.C. 4. 
Subscription Service Address form 3579 and cor- 
respondence to Radio -Electronics, Subscriber Service, 
154 West 14th St.. New York 11. N.Y. When request- 
ing a change of address. please furnish an address 
label from a recent issue. Allow one month for change 
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COLOR TV 
DeVry Tech's program 
also includes training in Color Television 

A MILLION DOLLARS IN EQUIPMENT! Instrument:, tools, 
supplies are available for DeVry Tech st.,dents in 
cago and Toronto Laboratories. Above is shown a 
Circuit TV cur Chi - station in our Chicago Lcboratories. Closed 

of NOW.. e at home... get DeVry Tech's 
ip ei amazing effective training in 

ow! 
NEW! 

NEW!' 
Showo above is the Ialuable 

nor Camhinabon oscil oscope 

aid sto t -meter which DeVry 

Tech men build during the 

nee training program. But 

tta's not all ! New movies, 

new experimental projects - 
all pre tare ,lou thoroughly 

in this fates- and greatest 
0e Iry Tech training program. 

RONIES 
RADIO -TELEVISION! Nothing else like it for providing real tABORATORY -TYPE 

training at home. Get the kind of thorough, practical experience YOU NEED for 
the kind of progress YOU WANT in today's tremendous field cf Television, Radio 
and Electronics. Qualify yourself for real money ... interesting work ... a won- 
derfully promising future. And when you finish, DeVry Technical Institute's ]ctive 
Employment Service HELPS YOU GET STARTED! Or open yc ur own profitable 
elevision -Radio Service Business. 

Exceacdve 
HOME 

MOVIES 
help you grasp 

impor-ant points 
FASTER . . 

EASIER . 

BiTTER.A 
t-emendous 
cdvontage! 

THOUSANDS OF SUCCESSFUL GRADUATES 
by has DeVry Technical Institute become one of the largest train- 

ing organizations of its kind? B it provides EVERY MAJOR 

HOME TRAINING AID to help make the subje:t EASIER to (earn ... 
EASIER to remember -the kind of training so helpful for REAL 

PROGRESS. Students get thorough, up -to -date, practical training that 
-TAKES ADVANTAGE of new and improved trainirg developments. 

'Study the ADVANTAGES shown on this page. Think what they can 

mean to YOU .. to YOUR FUTURE! Or coma tc DtVry Tech's modern 

Training Laboratories in Chicago or Toronto. MAIL COUPON TODAY 

for complete facts -including 2 valuable free b aoklets, "Pocket Guide 

to Real Earnings" and "Electronics in Space T-avel'. Also, vcluable 
information for men subject to MILITARY SER' /ICE. 

Accredited member of 
National Home Study Council 

NEW! ALL NEW! 
Now Prepare For 
SPACE AND MISSILE 

DeVRY 

Electronics At Home 
DeVry Tech now also makes available their highly 
effective SPACE and MISSILE ELECTRONICS Pro - 

cram. Now a man can train at home for a job in 
' outer space" -and not only "keep his feet on the 
Erourd ": he can keep his present job while he is 
training. DeVry opens a wider range of job opportu- 
r ities to a wider range of men 17 -55. 

TECHNICAL 
INSTITUTE 

CHICAGO TORONTO 

JULY. 196 1 

SEND FOR 2 FREE BOOKLETS 
MAIL COUPON TODAY! 
DeVRY TECHNICAL INSTITUTE 
4141 Belmont Avenue, Chicago 41, III., Dept. RE -7R 

Please give me your two free booklets, "Pocket Glide to Real Earn cgs" 
and "Electronics in Space Travel "; also include details on how to pre- 
pare for a career in Electronics. I am interested n the following oppor- 
tunity fields (check one or more): 

Space & Missile Electronics Communications 
Television and Radio Computer! 
Microwaves Broadcast ng 

Radar Industrial Elect-onics 
Automation Electronics Special "short Courses" 

Name Age 
PLEASE PRINT 

Address Apt. 

City Zone State 
Check here if you face military service. 

Canadian residents: Write DeVry Tech of ianada, Ltd., 
-970 Lawrence Avenue West, Toronto 1!, Ontario 1 1001 
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COLOR CODED 

NUTORI VER SETS 

no fumbling... 

you reach for 

the right one 

every time ! 

will receive its single- channel signal 
over a beam of "black light" (pre- 
sumably infrared) . The system could 
of course play monophonically or 
stereophonically, and would be as 
suitable for phonograph reproduc- 
tion as stereo FM reception. It is 
by no means certain that the ex- 
perimental system will reach the 
market, since economic factors will 
have to be balanced against the ad- 
vantages of the "free" speaker. 

Smallest Radar -TV Screen 
A new radar and television display 

device that can be picked up and 
used like a small telescope has been 
announced by Westinghouse. It is 
expected to make possible the instal- 
lation of radar on small boats and 
light aircraft where the weight and 
bulk of conventional equipment 
would make it impractical. With the 

No. 17 
HANDY 

BENCH STAND 

7 Most -used sizes - 3(6" thru 3/8" 

High carbon steel, polished and plated 

Precision fit case -hardened sockets 

Shockproof plastic handles (UL) 

Large, readable size indexes 

No. 127 
SPACE -SAVING 
WALL RACK (Lockable-) 

OTHER SETS, TOO: hollow -shaft or mixed 

PLUS A FULL RANGE OF SEPARATE NUTDRIVERS: 
3/32" thru 3/4" - Regular, Stubby, Extra -long, 
Midget (Pocket clip) 

available through leading electronic distributors 

XCELITE, INC. - ORCHARD PARK, N. Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 

HAND TOOLS 
Quality screwdrivers, nutdrivers, pliers, 

wrenches, service kits, and special purpose tools. 

8 RADIO -ELECTRONICS 

hand -held viewing device, the rest 
of the equipment can be stowed 
where there is room for it (or for 
best weight distribution in aircraft). 

Because the display can be viewed 
by only one person at a time, West- 
inghouse has dubbed it the Private 
Eye. The entire assembly is only 
81/2 inches long and weighs a little 
more than a pound. The tube itself 
is 7 inches long and has a 0.6 -inch 
diameter screen, the image on which 
is viewed through a magnifying eye- 
piece, giving an image equivalent to 
that from a 6 -inch screen viewed at 
a distance of 10 inches. 

The Private Eye, besides being 
used for weather radar and other 
radar purposes on small planes and 
boats, may also find applications for 
industrial and laboratory use in the 
three -dimensional TV field, using one 
for each eye. 

East -West TV Rapprochement 
The sharp competition between 

West and East to get a man into 
space first was immediately followed 
by an incident of cooperation that 
marked a first in European history. 
Moscow was linked in with London 
and other centers on the European 
network for a live television trans- 
mission of Yuri Gagarin's welcome 
in Moscow. 

New Light on Earth's Field 
Data obtained from the satellite 

Explorer X, which was launched to 
study the plasma (ionized gas) and 
magnetic fields in interplanetary 
space, indicates that the sun's mag- 
netic field may extend well beyond 

II 

OUTSTANDING 

CAREER 

OPPORTUNITIES 

Continued expansion of the PHILCO 

COMPUTER DIVISION has created a 

number of positions for persons with 

a minimum of 2 years of data proc- 

essing equipment maintenance and /or 

installation experience. 

Successful candidates will undergo 

advanced computer training in the 

PHILCO 2000 System at our Willow 

Grove, Pa. plant. 

ASSIGNMENTS 

AVAILABLE IN 

MAJOR CITIES 

THROUGHOUT 

U.S.A. 
Contact 

Mr. John Felon 

Professional Employment Manager 

COMPUTER DIVISION 

WILLOW GROVE, PA. 

All qualified applicants will receive considera- 
tion for employment without regard to rare. 
color, creed or national origin. 

PH I LCO 
® .,Quality Mc . ur ,.> 
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How Secure /s... 
Your FUTURE? 

a successful plan for ... 
Electronics Training 

°PPOrtfrnities 
Ejectronics to you 

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 electron- 
ics education or experience, a Cleveland Institute pro- 
gram can lead directly to a higher income and more 
interesting work. 

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

You'll say: "Why didn't / think about this sooner ?" 

Cleveland Ins$tute of Electronics 
DESK RE 558 

JULY, 1961 

1776 E. 17th Street 

Send for these free booklets 

Cleveland Institute of Electronics 
DESK RE 55B 1776 E. 17th Street Cleveland 14. Ohio 

Please send me Free Career Information Material prepared to 
help me get ahead in Electronics. I have had training or ex- 

perience in Electronics as indicated below. 

Military Broadcasting 

Radio -TV Servicing Home Experimenting 

Manufacturing Telephone Company 

C Amateur Radio Other 

In what kind of work are you now engaged? 

In what branch of Electronics are you interested? 

H anse Age 

Address 

City 

Cleveland 14. Ohio g. 
Zone. ... State 

RE 55B 
eJ 
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TOPS 
in the field- 
rT'ARZ IAN 
TUNERS 

10 

SILVER SEALED 
(switch -type) 

HOT ROD 
(turret -type) 

HI FI 

(FM) Tuner 

Television and radio manufacturers are quick to appreciate the 

outstanding qualities and characteristics of the 
TARZIAN TUNER. It's a precision -built unit engineered and 

produced to assure unexcelled reception ... especially 

in fringe areas. 

That's why most engineers and designers specify and rely 

on the trouble -free TARZIAN TUNER for the best performance 

of their sets. After all, the TUNER is the "brain" of any receiver. 

Sarkes Tarzian, Inc., the pioneer in the industry, offers 

manufacturers the HOT ROD (turret type) SILVER SEALED 

(switch type) ... as well as the Hi Fi FM TUNER. 

All with built -in HIGH QUALITY . . . DEPENDABILITY . 

UNEXCELLED PERFORMANCE ... and at Low COST! 

For more information, write to: Sales Department, Tuner Division 

T TARZIAN INC 
east hillside drive bloomington, indiana 

Manufacturers of TV and FM Tuners Closed Circuit TV Systems 

Broadcast Equipment Air Trimmers Magnetic Tape Semiconductors 

the earth. A preliminary analysis of 
these data give strong support to 
the theory that the magnetic field 
around the earth is mainly an exten- 
sion of the sun's magnetic field. Ac- 
cording to this theory, the sun's 
magnetic field is stretched out by the 
magnetic pressure of charged parti- 
cles blown out by the sun. 

During periods of stable, strong 
magnetic fields in space, the lines of 
force were found to extend nearly 
radially from the sun. This was the 
crucial piece of evidence supporting 
the theory that the solar winds 
stretch the solar magnetic field. 

On the basis of normal magnetic 
behavior, the lines of force could 
have been expected to loop around 
the sun in the same manner that iron 
filings line up around a bar magnet. 

During other periods of the flight, 
the magnetic field was violently dis- 
turbed, fluctuating in intensity be- 
tween 5 and 40 gammas, and re- 
versing direction rapidly. 

The satellite also made the first 
direct measurements of the density 
and energy of plasma in interplane- 
tary space. 

New Venus Radar Contacts 
For the first time, immediately 

recognizable radar signals have been 
returned from Venus. The first radar 
contact with that planet, in 1958, 
resulted in signals buried so deep in 
noise that nearly a year of work with 
computers was required to filter out 
and detect the tape -recorded signals 
(RADIO - ELECTRONICS, May 1959, 
page 47). In this experiment, the 
echoes were clearly detectable upon 
their return. 

The experiment was made by Cal - 
tech's Jet Propulsion Laboratory at 
Goldstone, Calif. Two 85 -foot para- 
boloidal antennas were used, with a 
beam only 0.4° wide. Transmitting 
frequency was 2,388 mc. The signal 
transmitted from one antenna was 
picked up by the other after a delay 
of 6 minutes, and processed through 
receiving apparatus that included 
both a ruby maser and parametric 
amplifier. 

AIEE Honors Dr. Du Mont 
Dr. Allen B. Du Mont has been 

named an honorary member of the 
American Institute of Electrical 
Engineers, an honor extended to only 
48 persons since the institute was 
founded in 1884, and the highest 
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Fvt rieS VOM adikokce. iA, 20 yee2/2-s 

SET IT! 
ONO 

. r- eM 
r REr 

.r -J 
!I/1r 

A 1 

$ 

of IT! READ IT! 
DIRECTLY -ACCURATELY 
WITHOUT MULTIPLYING 

ALL-NEW 

B 
V 

360 
AUTOMATIC VOLT-ONM-MILLIAMMIITER 

Individual Full -Size Scale for Each Range 

Range Switch Automatically Sets Correct Scale 

Only One Scale Visible at Any Time 

No Multiplying ... No False Readings 

Meter Protected Against Extreme Overload 
Mirrored -Scale for Precise Readings WITH 

eURROUT 1100( 
MITER 

EASIEST FASTEST- ERROR-FREE READINGS 
Once you set the range switch properly, it is impos- 
sible to read the wrong scale. Readings are easiest, 
fastest of all -so easy the meter "practically reads 
itself." Eliminates reading difficulties, errors, and 
calculations. 

All scales, including the ohms scale, are direct read- 
ing. You do not have to multiply. Saves time and 
trouble. Gives you the right answer immediately. 
Ohms -adjust control includes switch that auto- 
matically shorts out test leads for "zero" set. 

Every scale in the V O Matic 360 is the same full 
size ... and only one scale is visible at any one time, 
automatically. Supplemental ranges are also pro- 
vided on separate external overlay meter scales. 

This new -type automatic VOM is another innova- 
tion by B &K that gives you features you've always 
wanted. Outdates all others. 

Includes convenient stand to hold "360" 
for correct viewing in 4 positions. 

Net, $5993 

Ask Your B &K Distributor for Demonstration 
or Write for Catalog AP17 -E 

JULY, 1961 

Ranges: DC Volts -0 
AC Volts -0 
AF (Output)- 0 

DC Current -0 - 100 µa, 5 ma, 100 ma, 500 ma, 10 amps 
Resistance -0 - 1000 ohms (3 it center) 

O - 10,000 ohms (50 St center) 

0 1 megohm (4 k St center) 

O - 100 megohms (150 k SI center) 

Supplemental Ranges: 18 separate external overlay meter scales for: 

DC Volts- 0 - 250 my Capacitance -100 mmfd to 4 mfd 

Audio Power Output -up to 56 watts DB (decibels) 

Peak -to -Peak AC (sine) Volts- 0 - 170, 850 

Polarity Reversing Switch and Automatic Ohms -Adjust Control 
Frequency Response AC: 5 - 500,000 cps 

Burn -Out Proof Meter: Protected against overload and burn -out 

Complete with 11/2-volt and 9 -volt batteries and test leads 

- 3, 15, 60, 300, 1000, 6000 (20,000 Sl /v) 
- 3, 15, 60, 300, 1000, 6000 ( 5,000 St /v) 
- 3, 15, 60, 300 volts 

BiK MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13. ILL. 

Canada Allas Radio Corp., 50 wingold, Toronto 19, Ont. 

Export: Empire Exporters, 277 Broadway, New York 7, U S.A 
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Now ... an FM tuner with multiplex built -in! 

New H. H. Scott FM Stereo Multiplex Tuner 

uses Wide -Band design for top performance 
Here it is! No adaptor needed! The 
world's first Wide -Band tuner designed 
specifically for multiplex ... H. H. Scott's 
new Model 350 FM Multiplex Stereo Tuner. 

The FCC, in its recent acceptance of FM 
stereo multiplex, said that the approved 
system " . . like any multiplex transmis- 
sion system, will increase energy trans- 
mission at the edges of the channel in- 
volved. Accordingly, for optimum stereo- 
phonic reception, the (tuner's) bandwidth 

. must be considerably greater than that 
of monophonic (tuners) ..." * 

From our very first design ... the revolu- 
tionary 310A ... H. H. Scott incorporated 
substantially wider IF bandwidth than con- 
ventional tuners. This gave better selectivity 
and usable sensitivity. The new 350 in- 
corporates this same exceptional circuitry 
allowing reception of even weak multiplex 
stations with amazing clarity. You get other 
benefits, too - the 2 MC Wide -Band de- 

Wide -Band Multiplex Adaptor 
Important News for H. HI. Scott Tuner Owners 
H. H. Scott has once again protected your Invest- 
ment against obsolescence,. Your tuner, regardless 
of age or model, can be quickly converted to 
multiplex with the new Model 335 Wide -Band Multi- 
plex Adaptor. Because of H. H. Scott's unique no- 
compromise Wide -Band design, we can guarantee 
superior multiplex reception only when the 335 
and an H. H. Scott tuner are used together. 5 tubes, 
8 diodes. $99 095, case extra. 

12 

tector provides superior rejection of inter- 
ference and complete freedom from drift. 
The Wide -Band design of the IF's and de- 
tector give the new 350 a remarkable usable 
sensitivity of 2.5 µv measured by stringent 
IHFM standards. 

If you are considering a new tuner, or 
addition of an adaptor to a conventional 
narrow -band tuner, first listen to the new 
H. H. Scott Model 350 Wide -Band FM 
Multiplex Stereo Tuner. Its superiority in 
sound quality is so dramatically different 
that you will not want to settle for less. 

Important Technical Information 
Usable (IHFM) Sensitivity: 2.5 µv. 10 tubes, 11 
diodes. Famous H. H. Scott silver plated front end. 
Tuning meter., Performance matches FCC transmis- 
sion specifications. Can receive either monophonic 
or stereo multiplex programs. Special circuitry for 
perfect stereo tape recording. Dimensions in hand- 
some accessory case 151/2"W x 51/4"H x 131/4"D. 
Matches styling of all H. H. Scott amplifiers. 
$199.95 , case extra. 

*see paragraph 36, FCC Report and Order, Docket 
no. 13506, 4/19/61. Emphasis ours. 

* slightly higher West of Rockies. 

III H. F3. SCOTT 
H. H. Scott, Inc. Dept. 570 -07' 

111 Powdermlll Road, Maynard, Mass. 

Please rush me full details on your Wide. 
Band Multiplex Tuner and Adaptor. In- 
clude new 1961 catalog. 

Name 

Address 

City Zone-State 
Export: Morhan Exporting Coro., 458 Broadway, N. Y. C. 

honor awarded by the society. 
Dr. Du Mont, born in Brooklyn in 

1901, was operating his own wireless 
transmitter and receiver in 1912. 
Obtaining his first -class operator's 
license in 1915, he worked as 
"Sparks" on ocean vessels during his 
high school and college vacations. 
After a period with Westinghouse, 
he became vice president and chief 
engineer of the de Forest Radio Co. 

In 1931, he struck out on his own 
to develop cathode -ray tubes for 
oscilloscopes and TV use. He in- 
vented the electron -ray tuning indi- 
cator and sold it to RCA, who made 
it famous as the Magic Eye. The 
money obtained from that invention 
was invested in a factory for the 
production of C -R tubes. Du Mont's 
inventions also included one for 
locating objects, in 1933, but his 
patent application was withdrawn 
at the request of the Army Signal 
Corps, for security reasons. 

New Analgesic Device 
Apparatus using a diode to pro- 

duce white noise for audio analgesia 
in dentistry has been announced by 
Solitron, a New Jersey company. 
Audio analgesia has been finding 
considerable favor among dentists, 
who find that a mixture of music 
and random (white) noise tends to 
render patients less sensitive to pain. 
The patient wears headphones, and, 
while the exact action is not clear, 
it appears that concentration on the 
sound distracts the brain's attention 
to pain signals. 

Future analgesic applications of 
white noise may eventually eliminate 
the use of anasthesia in medicine 
entirely, believes Benjamin Fried- 
man, president of Solitron. 

Jap Color TV Good, Say Visitors 
Japanese color television is "im- 

pressive," according to visitors to 
the International Trade Fair at 
Tokyo this spring. Twelve television 
manufacturers showed color TV sets 
at the fair, though some of them 
were said not to be ready to mass - 
produce receivers at once. The visi- 
tors, mostly Government or commer- 
cial electronics men, classed them 
from "good" to "excellent." 

Visitors also expressed surprise at 
the advances in the field of thermo- 
electric devices, but stated that the 
development of electroluminiscence 
lags far behind the United States. 

World's Most Precise Dish 
A 120 -foot parabolic antenna with 

a surface that is designed to vary not 
more than 1/13 (.076) inch is being 
constructed for the Air Force. It 
will be erected on Haystack Hill at 
Tyngsboro, Mass., not far from the 
famed Millstone Hill antenna of the 
Lincoln Laboratory, which sent and 
received the first signals reflected 
from Venus. The new antenna will 
be used for research into, and de- 

(Continued on page 16) 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


 

the Same School That Originated the RTS BUSINESS PLAN 

A SPECIAL COMPACT COURSE 
COVERING ALL THREE PHASES OF 

LtLL1J 
The Entire Course Is Made 
Up Of The Following: 

35 LESSONS COVERING BASIC 

AND INTERMEDIATE ELECTRONICS 

9 EQUIPMENT KITS COMPLETE 
WITH TUBES AND BATTERIES 

SOLDERING IRON 

25 LESSONS COVERING THESE 

ADVANCED ELECTRONIC SUBJECTS: 

Thyratron Tubes Semiconductors 
Electronic Symbols and Drawings 
Voltage -Regulators Electronic - 
Timers Control Systems X -Rays 

Photoelectric IDevices Dielectric 
heating Geiger Counters Pulse 
Circuitry Clippers and Limiters 
Multivibrators Electronic Counters 
Radar Magnetic Amplifiers Analog - 
Computers DC Amplifiers Digital 
Computers Storage Systems Input 
and Output Devices Servomechanisms 
Telemetering 

60 EXAMINATIONS 

UNLIMITED CONSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

AND MUCH MORE... 

RTS' Membership in 
The Association 04 

home Study Schools 
is your assurance of 
Reliability, Integrity and 

duality of Training. 

BASIC INTERMEDIATE ADVANCED 
DESIGNED FOR THE BUSY MAN OF TODAY 

This is MODERN training for the MODERN man. You'll find no "horse and 

buggy" methods here. Every page of this streamlined course is devoted 
to important Electronics principles and practical projects. You'll be 

amazed how fast you grasp Electronics the RTS way. RTS has combined 
modern THEORY and PRACTICE to make this the finest training program 
of its kind available! 

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST 

Whether you're new to Electronics or an old "pro," chances are you'll 
find this to be the ideal course for you. The novice will appreciate the 
completeness of the training. It starts with the most basic considerations, 
covering each important point thoroughly, yet concisely. The technician 
will enjoy the practical review of fundamentals and profit from the 25 

advanced subjects covered. 

RTS GIVES YOU "TOP MILEAGE" FOR YOUR TRAINING DOLLAR 

The price quoted below buys EVERYTHING - there are no extras to pay 

for. RTS has gone "all out" to give you the best training value in America. 
Why pay hundreds of dollars for training such as we offer when it's avail- 
able for this LOW PRICE? If you can find a better training bargain ... 
BUY IT! 

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS 

Some students will complete this course with "Jet- Like" speed but we 

allow up to two years if your circumstances require it. You study at your 
own rate. You are ENCOURAGED but not pushed. You'll find the lessons 
professionally written but easy to understand. LET US SEND YOU ONE OF 

THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE 

FOR YOURSELF. NO OBLIGATION! 

SAMPLE 
LESSON 

RTS ELECTRONICS DIVISION 
815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

Est. 1922 

cioNs 

Rush 
Coupon 

for FREE 
FACTS! 

*TERMS ALSO AVAILABLE 

AS LITTLE AS ... 
$5500 DOWN 

$500 PER MONTH 

THE FIRST TRAINING KIT IS SENT 

IMMEDIATELY UPON ENROLLMENT 

DON'T LOSE OUT - FIND OUT! 
RTS ELECTRONICS DIVISION Dept. RE71 

815 E. ROSECRANS AVENUE LOS ANGELES 59, CALIFORNIA 

Rush me full information by return mail. (Please Print) 

Nome Age 

Address 

City Zone - State 

NO SALESMAN WILL CALL ON YOU! 
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Send 1Oc to Sprague 
for window -size blow. 
ups of this message. 

ERY D.17.3t7 IS 

INDEPENDENCE 

Atk 

FOR YOU AND YOUR 
fr 1N_P)EPEATDENor 
TV SERVICE DEALER 

* 

* * ii ;tm F1 * * * * ìS * * * 3i * * * * * îr * * * 7i * 

Your independent TV Service Dealer is in business for himself because he too wants to exercise his 
independence just as you do. You purchased your TV or radio set where you wanted to ... when you 
wanted to ... and at the price you decided was right. 

Your TV service dealer is also an independent in the things he buys in his day -to -day work. He buys 
his repair parts where he can get the highest quality and the best service. And, he trained himself in his 
own way, on his own time, at his own expense to be able to do this in the very best way for YOU. 

He stands or falls on what you think of him and his work. He has to do good work to keep your business 
... and he knows it! 

We're lucky in these United States that every day is Independence Day. Independent buying, selling, 
and servicing is the very lifeblood of American business. Let's keep it that way. 

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY, 
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. FOR 

YOUR INDEPENDENT TV-RADIO TECHNICIAN 
14 RADIO -ELECTRONICS 
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What Does F.C.C. Mean To You? 
What is the F. C. C.? 

F. C. C. stands for Federal Communications 
Commission. This is an agency of the Federal 
Government, created by Congress to regulate 
all wire and radio communication and radio and 
television broadcasting in the United States. 

What is an F. C. C. Operator License? 
The F. C. C. requires that only qualified per- 

sons be allowc 1 to install, maintain, and operate 
electronic communications equipment, including 
radio and television broadcast transmitters. To 
determine who is qualified to take on such re- 
sponsibility, the F. C. C. gives technical exami- 
nations. Operator licenses are awarded to those 
who pass these examinations. There are different 
types and classes of operator licenses, based on 
the type and difficulty of the examination passed. 

What are the Different Types 
of Operator Licenses? 

The F. C. C. grants three different types (or 
groups) of operator licenses - commercial radio- 
telePHONE, commercial radioteleGRAPH, and 

ti amateur. 
COMMERCIAL RADIOTELEPHONE oper- 

ator licenses are those required of technicians 
and engineers responsible for the proper opera- 
tion of electronic equipment involved in the 
transmission of voice, music, or pictures. For 
example, a person who installs or maintains two- 
way mobile radio systems or radio and television 
broadcast equipment must bold a radiotele- 
PHONE license. (A knowledge of Morse code is 
NOT required to obtain such a license.) 

COMMERCIAL RADIOTELEGRAPH opera- 
tor licenses are those required of the operators 
and maintenance men working with communica- 
tions equipment which involves the use of Morse 
code. For example, a radio operator on board a 
merchant ship must hold a radioteleGRAPH 
license. (The ability to send and receive Morse 
is required to obtain such a license.) 

AMATEUR operator licenses are those re- 
quired of radio hams " - people who are radio 
hobbyists and experimenten. (A knowledge of 
Morse code is necessary to be a "ham ".) 

What are the Different Classes of 
RadiotelePHONE licenses? 

Each type (or group) of license is divided into 
different classes. There are three classes,of radio - 
telephone licenses, as follows: 

(1) Third Class Radiotelephone License. No 
previous license or on- the-job experience is re- 
quired to qualify for the examination for this 
license. The examination consists of F.C.C. Ele- 
ments I and II covering radio laws, F.C.C. 
regulations, and basic operating practices. 

(2) Second Class Radiotelephone License. No 
on- the-job experience is required for this exami- 
nation. However, the applicant must have 
already passed examination Elements I and II. 
The second class radiotelephone examination 
consists of F. C. C. Element III. It is mostly 
technical and covers basic radiotelephone theory 
(including electrical calculations), vacuum tubes, 
transistors, amplifiers, oscillators, power supplies, 
amplitude modulation, frequency modulation, 
measuring instruments, transmitters, receivers, 
antennas and transmission lines, etc. 

(3) First Class Radiotelephone License. No 
on -the -job experience is required to qualify for 
this examination. However, the applicant must 
have already passed examination Elements I, II, 
and III. (If the applicant wishes he may take 
all four elements at the same sitting, but this is 

not the general practice.) The first class radio- 
telephone examination consists of F. C. C. Ele- 
ment IV. It is mostly technical covering ad- 
vanced radiotelephone theory and basic . tele- 
vision theory. This examination covers generally 
the same subject matter as the second class ex- 
amination, but the questions are more difficult 
and involve more mathematics. 

Which License Qualifies for Which Jobs? 
The THIRD CLASS radiotelephone license is 

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

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

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

How Long Does it Take to Prepare 
for F.C. C. Exams? 

The time required to prepare for FCC exami- 
nations naturally varies with the individual, de- 
pending on his background and aptitude. Grant- 
ham training prepares the student to pass FCC 
exams in a minimum of time. 

In the Grantham correspondence course, the 
average beginner should prepare for his second 
class radiotelephone license after from 200 to 
250 hours of study. This same student should 
then prepare for his first class license in approxi- 
mately 75 additional hours of study. 

In the Grantham resident course, the time 
normally required to complete the course and 
get your license is as follows: 

In the DAY course (5 days a week) you should 
get your second class license at the end of the 
first 9 weeks of classes, and your first class 
license at the end of 3 additional weeks of 
classes. This makes a total of 12 weeks (just a 
little less than 3 months) required to cover the 
whole course, from "scratch" through first class. 

In the EVENING course (3 nights a week) 
you should get your second class license at the 
end of the 15th week of classes and your first 
class license at the end of 5 additional weeks of 
classes. This makes a total of less than 5 months 
required to cover the whole course, from "scratch" 
through first class, in the evening course. 

The Grantham course is designed specifically 
to prepare you to pass FCC examinations. All 
the instruction is presented with the FCC exami- 
nations in mind. In every lesson test and pre - 
examination you are given constant practice in 
answering FCC -type questions, presented in the 
same manner as the questions you will have to 
answer on your FCC examinations. 

Why Choose Grantham Training? 
The Grantham Communications Electronics 

Course is planned primarily to lead to an F.C.C. 
license, but it does this by TEACHING elec- 
tronics. This course can prepare you quickly to 
pass F. C. C. examinations because it presents 
the necessary principles of electronics in a 
simple "easy to grasp' manner. Each new idea 
is tied in with familiar ideas. Each new principle 
is presented first in simple, everyday language. 
Then after you understand the "what and why" 
of a certain principle, you are taught the tech- 
nical language associated with that principle. 
You learn more electronics in less time, because 
we make the subject easy and interesting. 

Is the Grantham Course a "Memory Course "? 
No doubt you've heard rumors about "mem- 

ory courses" or "cram courses" offering all the 
exact FCC questions ". Ask anyone who has an 
FCC license if the necessary material can be 
memorized. Even if you had the exact exam 
questions and answers, it would be much more 
difficult to memorize this "meaningless" mate- 
rial than to learn to understand the subject. 
Choose the school that teaches you to thoroughly 
understand - choose Grantham School of Elec- 
tronics. 

Is the Grantham Course Merely a 

"Coaching Service "? 
Some schools and individuals offer a "coach- 

ing service" in FCC license preparation. The 
weakness of the "coaching service" method is 
that it presumes the student already has a know - 
ledjje of technical radio and approaches the 
subject on a "question and answer" basis. On 
the other hand, the Grantham course "begins at 
the beginning" and progresses in logical order 
from one point to another. Every subject is 
covered simply and in detail. The emphasis is on 
making the subject easy to understand. With 
each lesson, you receive an FCC -type test so you 
can discover daily just which points you do not 
understand and clear them up as you go along. 

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

License 
Hugh J. Stock, Box 446, Lander, Wyo. 
Orlie W. McCool, 414 W. South St., Neosho, Mo. 
Eugene R. Kraus, Moore Drive, Peru, N. Y. 
Robert E. Sullivan, 2475 E. Douglas, Des Moines, Iowa 
Jack Hughes, 101 4th Street, Sebring, Fla. 
Dennis K. Bingaman, R.D. #1, Dalmatia, Penna. 
Earl Howard Tolley, RR #3, Eaton, Ohio 
Victor B. Arroyo, 3633 Gangel Ave., Pico Rivera, Calif 
Henry N. Wright, 160 Cedar Street, Springfield, Mass. 

II 
1st 12 
1st 12 
1st 12 
1st 22 
1st 14 
1st 11 
1st 20 
1st 12 

Resident Classes Offered at Four Locations 
To better serve our many students throughout the nation, Grantham School of Electronics maintains 
four separate schools - located in Hollywood, Seattle, Kansas City, and Washington, D.C. -all offering 
the same resident courses in F. C. C. license preparation. (Correspondence courses are conducted 
from Hollywood.) 

For further details concerning F.C.C. licenses and our training, send for our FREE booklet, 
"Careers in Electronics ". Clip the coupon below and mail it to the School nearest you. 

Get your First Class Commercial F.C.C. License Quickly 
by training at 

GRANTHAM 
SCHOOL OF ELECTRONICS 
1505 N. Western Ave. 
Hollywood 17, Calif. 

(Phone: HO 7 -7727) 

408 Marlon Street 
Seattle 4, Wash. 

(Phone: MA 2 -72271 

3123 Gillham Road 

Kansas City 9, Mo. 
621 - 19th Street, N.W. 

Washington 6, D.C. 

(Phone: JE I-6320) (Phone: ST 3.3614) 

MAIL COUPON NOW -NO SALESMAN WILL CALL 
JULY, 19 6 I 

MAIL COUPON TO SCHOOL NEAREST YOU 

r (Moil in envelope or poste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 408 Marion 3123 Gdltam Rd. 821 -19th, NW 

Hollywood Seattle Kansas City Washington 

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

Nome _ 

Address 

City 

Age 

State 

t I sain Interested Ins Home Study, Seattle classes I 
I I 

L 
¡_ Hollywood classes, Kansas City classes, Washington classes 

14K 
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Picture Punch 

.0 

and FM Magic! 
NEW 

HMO TV -FM 
AMPLIFIED 

COUPLERS 
Models HSA -43 and HSA -44 

The same Jerrold know -how that 
produced the famous MF -2 Coup- 
ler now brings improved reception 
to one, two, three, or four Television 
and /or FM sets. 

Jerrold's new HSA -43 and HSA - 
44, the most powerful amplified 
couplers available today, are de- 
signed to eliminate ghosting and 
smearing in both color and black - 
and- white. Both units feature extra - 
long -life circuitry for the single 
6DJ8 tube; built -in termination for 
unused outputs; no -strip terminals; 
on -off switch; and UL approval. 
NSA -43 Extra -powerful output 
for two sets, with better than nor- 
mal reception for the third set. 

$17.95 net 
NSA -44 Equally powerful recep- 
tion for four sets. Ideal for use with 
Jerrold's new no -loss HS -140J 
plug -in outlets. $18.95 net 
See your Jerrold distributor or write 
for Jerrold's new 12 -page catalog. 

®ELECTRONICS 
CORPORATION 
Distributor Sales Division 

JENROtO 

Dept. IDS -151 Philadelphia 32, Pa. 
Jerrold Electronics (Canada) Ltd., Toronto 

Export Representative: 
CBS International, New York 22, N.Y. 
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(Continued from page 12) 
velopment of, transmitting and re- 
ceiving equipment for satellite relay 
communications. It will also be used 
to study atmospheric irregularities 
that may limit possible beam sharp- 
ness or have other effects on satellite 
communications. 

To maintain surface regularity, it 
will be built up of 96 panels mounted 
in 5 concentric rings interconnected 
by tension rods. Tightening these 
rods with turnbuckles brings the an- 
tenna surface to perfect shape. The 
correct tension will be measured by 
listening to the pitch to which the 
rod is tuned, thus creating a new field 
of activity for piano tuners. 

The antenna will be 150 feet across 
and will be enclosed completely in 
a weatherproof radome. 

..1111111111111111111111111111111111111111111111111 

Calendar of Events 
IRE National Conference on Broadcast & 
Television Receivers, June 19 -20, O'Hare's Inn, 
Des Plaines, III. 

IRE National Convention on Military Elec- 
tronics, June 26 -28, Shoreham Hotel, Wash- 
ington, D. C. 

ISA- IRE -AIEE Joint Automatic Control Con- 
ference, June 28 -30, University of Colorado, 
Boulder, Colo. 

British IRE Convention, July 5 -9, Christ Church, 
University of Oxford, England. 

International Conference on Medical Elec- 
tronics, July 16 -21, Waldorf- Astoria, New York. 

NATESA Convention, Aug. II -13, Pick -Congress 
Hotel, Chicago. 

Western Electric Show and Convention, (WES - 
CON) Aug. 22 -25, Cow Palace, San Francisco, 
Calif. 

Television and Phonographic Industries Ger- 
man Radio Exhibition, Aug. 25 -Sept. 3, Berlin, 
Germany. 

1111111111111111 11111111011111111111111111111111 II 

"Missile" Seismograph Tested 
A seismograph shaped like a 

missile and dropped to the floor of 
the ocean has been tested by Colum- 
bia University research scientists. It 
is expected to pick up many dis- 
turbances that could not be detected 
by land -based instruments, since the 
sea bottom is comparatively noise- 
free. 

The instrument is about 14 feet 
long, 31/2 inches in diameter at the 
nose and about 18 inches at the tail. 
It contains transducers that convert 
the vibrations of the earth into elec- 
tric signals, amplify them, convert 
them into sound and transmit them 
acoustically to the surface, where 
they can be recorded on tape. 

According to Dr. Maurice Ewing 
of Columbia, the device might pick 
up "tiny quakes" such as the dis- 
turbances caused by small under- 
ground nuclear disturbances. It may 
also solve the problem posed by 
quakes originating at sea, recorded 
by island stations and failing to 
register on mainland seismographs, 
which has led scientists to wonder 
whether there is a "barrier" between 
sea and land areas. EN') 

-take advantage I 

of this 

GOLD 
SEAL 

OTTER 
NOWT Save TsA$. 50c 

ßpRj 

on the new 2 -Vol. ^ CIRC 

HOW TO FIX TRANSISTOR RADIOS 

& PRINTED CIRCUITS 
Gernsback Library Book No. 96 

In 2 volumes -160 pages each 
5 90 Only 

($3.20 each if purchased separately) 

Originally prepared as a training course by a 

leading electronics home study school and sold 

at many times this low price. 

Technicians and experimenters have been 

flocking to their distributors by the hun- 

dreds to snap up this book buy of the year. 

Make sure you get this amazing 2- volume 

set that says everything there is to say 

about servicing transistor radios and printed 
circuits in a bell -clear style that won't let 
you forget. 

Hundreds of charts, diagrams and sche- 

matics -(many exploded so you can under- 

stand them quicker) help you see through 
the toughest troubles in no time at all. 

Much of this material is new and won't 
be found in print anywhere else. The handy 

"instant servicing" reference section is sure 

to become your favorite workbench partner. 
First printing going fast. Get down to your 

distributor before it sells out. 

OTHER G/L SERVICING BOOKS 

No. 102 -Practical TV Troubleshooting $2.35 
No. 101 -TV Trouble Analysis $3.20 
No. 87- Practical Auto Radio Service 

and Installation $2.95 

SEE YOUR DISTRIBUTOR OR ORDER DIRECT 

In Canada: Len Finkler, 1794 Ave. Rd., Toronto 12, Ont. 
Export: Feffer 8. Simons, 31 Union Square, N. Y. 3 

Gernback Library, Inc. Dept. 71 A 

154 West 14th St. 

New York 11, N. Y. 

Please send me postpaid the books below. My 

remittance is enclosed. 

Please list books by number. 

NAME 

STREET 

CITY ZONE STATE 

RADIO -ELECTRONICS 
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fiJ6Z4J irup/ 9teat knight-kits ® / 
PRODUCT OF ALLIED RADIO I 

talk of the kit world... only at y' 1111ED 

measures 
engine speed, 

0 -8000 rpm 

i----- ,..------°~... 

New Money- Saving Electronic Tachometer Kit 
3% Accuracy Regardless of Temperature or Voltage Variations 

Until Aug. I Another KNIGHT -KIT first -a precision tachom- 
eter in money -saving, easy -to -build form. Helps 
you drive at your best engine speed efficiency, 

No Money Down 
like the professionals. Transistor switching and 
Zener diode regulator contribute to exceptional 

3 % -of- full -scale accuracy, regardless of voltage or tempera- 
ture changes. Operates with 4, 6 or 8 cylinder automotive 
engines; simple installation. Ideal also for outboard marine 
engines using battery or magneto ignition system from 2 
cycle 2 cylinder and up. Big illuminated D'Arsonval meter; 
0 -8000 rpm scale; separate reference pointer may be preset 
to any desired speed. For 12 -volt systems only. With cables, 
mounting hardware, wire and solder. Shpg. wt., 2 lbs. 
83 Y 944. For negative ground systems (American cars). 
83 Y 980. For positive ground systems (Foreign cars). 
No Money Down. INTRODUCTORY PRICE EITHER TYPE... $19.95 

19" 

SEE DOZENS OF GREAT 

knight-kit BUYS in 

Allied's Summer Sale Book! 
Make your money- saving selections from 
page after page of great KNIGHT -KIT 
values and special offers! Save most on 
the best in build- your -own Stereo, hobby, 
instrument and Ham kits. Also see terrific 
closeouts on tape recorders, phonos, rec- 
ords and tape; specials in radios, cam- 
eras, TV accessories, Citizens Band 
radio, amateur gear, P.A., test instru- 
ments, tools and electronic parts. Send 
coupon today! 

it's WIRELESS - 
just plug in 
and TALK! 

Deluxe Wireless Intercom System Kit at Lowest Cost 
Works Anywhere Without Wires -No Installation! 

This easy -to- assemble intercom operates without PAIR 
installation or wiring -just plug into any AC or 
DC wall outlet for step -saving communication! 
Change locations easily- anywhere. Ideal for 
home, office or store. In the home, you can com- No Money Down 

municate with nursery, garage, basement or patio. In office 
or shop, provides time -saving communication. Will operate 
between adjacent buildings that are on same electric- company 
line transformer. Perfect for baby sitting. Features power - 
line noise silencing circuit for absolutely quiet "standby "; 
premium quality throughout. Has Talk- Listen switch, with 
lock -on feature for constant listening. Handsome cream -toned 
plastic cabinet, 9 x 51A x 5%". Can be used in systems con- 
sisting of 2 or more units, as desired. Shpg. wt., 31A lbs. 
20 YX 272 -2. Complete 2- Station System. NET $37.90 
83 Y 941. Additional Station. NET EACH $18.95 

SEND 

FOR IT 

NOW! 

ALLIED RADIO 
JULY, 1961 

SAVE AS NEVER BEFORE 
on everything in Electronics - 
hundreds of special bargains - 
dozens of new products! Write 
for this big value -packed Sale 
Book today! 

ALLIED RADIO, Dept. 34 -G1 

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

Send FREE Allied Sale Book No. 205 
Ship me the following: 

83 Y 944 Tachometer Kit. 20 YX 272.2 Intercom System 
83 Y 980 Tachometer Kit. 83 Y 941 Intercom Station 

S. .. enclosed 

Name 
PAINT 

Address 

City Zone State 

1 

J 
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WE ARE PROUD TO INTRODUCE THE LONG -AWAITED dynatuner 

AN FM TUNER IN THE DYNAKIT TRADITION OF OBVIOUS superiority 
SPACE FOR 

DYNACO 
MULTIPLEX ADAPTER 

t; 

_ -- ---__- -_ 
COMPLETE INCLUDING COVER, S79.95 KIT; SI 19.95 WIRED 

Dynakit specifications are always based 
on reality rather than flights of fancy, 
so our Dynatuner specification of 4 
microvolt (IHFM) sensitivity appears 
somewhat archaic when practically all 
competing tuners imply greater sensi- 
tivity in their advertising. Performance 
is what counts, however, so we invite 
you to compare the DYNATUNER 
directly with the most expensive, most 
elaborate FM tuners available. 

We know you will find lower distor- 
tion, lower noise, and clearer reception 
of both weak and strong signals than 
you ever expected. You will find new 
pleasure in FM listening free of distor- 
tion and noise. 

Best of all, the amazing performance 
of the Dynatuner is achieved in actual 
home use -and maintained for many 
years, since it can be completely aligned 
for optimum performance without ex- 
ternal test facilities. Thus, after ship- 
ment or after tube change, or after any 
other source of changing operating 
characteristics, the Dynatuner can be 
re- instated to peak performance. 

Naturally, the Dynatuner includes 
provision for an internal multiplex 
adaptor, which will be available in 

the near future. This unit can be 
added at any time for stereo FM re- 
ception of the highest quality. 

Slightly higher in the West. Write for detailed information on this and other Dynakits 

DYNACO, INC., 3912 Powelton Avenue, Philadelphia 4, Penna. 
CABLE ADDRESS: DYNACO, PHILA. 
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ABOUT TAPE RECORDERS 
Dear Editor: 

I would like to comment on Jack 
Darr's article, "Servicing Tape Record- 
ers," in the May issue. 

1. The article states: "The narrower 
the gap (of the recording head) the 
higher the efficiency of the head, espe- 
cially at high frequencies." This is not 
so. A recording head's efficiency goes 
down as the gap narrows because the 
gap then tends to act as a short circuit 
for the magnetic flux. The optimum 
gap for recording is about .0005 inch, 
several times larger than playback 
gaps. 

2. The article states: "... some hi -fi 
playback machines have gaps of only 
.00025 inch!" The fact is that good hi -fi 
machines have gaps ranging from 
.00015 inch down to .00009 inch. 

3. The article states: "Mikes used 
with these (tape recorders) are usually 
small crystal types with an output of 
about -55 db. This is a bit higher than 
the output of broadcast and high -grade 
PA mikes which run about -70 db." 
The difference between -55 and -70 
db is more than a little. The -70 -db 
mike may well be impossible to use 
with most tape recorders for their gain 
will be inadequate and the signal -to- 
noise ratio will therefore be poor. How- 
ever, there are several broadcast quality 
mikes that do have a -55 db output. 

4. The article states that the bias 
frequency usually runs between 30 and 
50 kc. This may be true taking all home 
tape machines into account. But hi -fi 
machines usually have bias frequencies 
between 50 and 100 kc to avoid the 
possibility of audio beats between the 
bias frequency and the upper audio 
frequencies. 

5. The article states: "Changes in 
operating frequency (of the bias oscil- 
lator), unless very drastic, should have 
little effect on recorder operation." This 
is true as far as the erase head goes. 
But when we get to the record head, 
a moderate change in frequency can 
produce a slight change in bias, which 
in turn can have a significant effect on 
treble response and distortion. 

6. The caption under Fig. 7 reads: 
"Components in the 6AQ5 output cir- 
cuit form an integrating network which 
changes the sine -wave signal into a 
series of pulses or spikes." This is 
puzzling. I have never come across such 
a waveform for the signal fed to a 
record head, for the current through 
the head or for the voltage across the 
head. 

RADIO -ELECTRONICS 
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CREI home study programs 

in electronic engineering 
technology offer you 

high professional 
status and 

better income 

CREI's Extension Division offers you a 

college -level home study program in 

electronics comparable in technological 

content to advanced residence courses. 

CREI has developed a program of home study that is comparable 
in technological content to advanced residence courses in 
electronics. The program was developed hand -in -hand with 
leading companies and Government agencies contributing to 
the Nation's efforts in electronics, communications, missiles, 
and space exploration. 

This CREI program in Electronics Engineering Technology 
may be completed in 2 to 4 years, depending on how much of 
your spare time you can devote to study. The courses are 
presented in easy -to- understand form. Our instructors will 
give you personal attention and assist you when you need help. 
To qualify CREI graduates for advancement to key technical 
positions, CREI offers a complete program in electronics, 
including- 

Automation Instrumentation Industrial Electronics 
Aeronautical Electronics Guided Missiles Radar 
Servo -mechanisms Computers Astronautics Tele- 
metering Communications Electronics Manufacturing 
Field Engineering Nuclear Engineering Technology 

There is a drastic need in the electronics industry for well - 
educated engineers and technical personnel. Although the great 
majority of students find ample opportunity for advancement 
with their present companies, CREI maintains a Placement 
Bureau to assist graduates and advanced students in finding 
more desirable positions. For many years, the demand for 
CREI graduates and advanced students has far exceeded 
the supply. 

Regularly across my desk, comes evidence that CREI's ad- 
vanced Home Study Program in Electronics has provided an 
answer both for industry and for far -sighted men, who want to 
rise to higher levels of achievement. This evidence takes the 
form of letters from industry leaders and CREI graduates, who 
express their appreciation for the program and its value in their 
industry. These letters also state that advancements for CREI 
men are frequent and extensive. The CREI graduate may 
enjoy the benefits of new recognition, superior status and 
higher earnings as a result of his college -level electronics 
education. 

JULY, 1961 

E. H. Rietzke, President 
Capitol Radio Engineering Institute 

A few of the private companies and government agencies 
whose officials approve CREI for their own personnel: 

U. S. Navy (5,240 enrolled in 
extension program) 

Army, Air Force, Marine 
Corps, Coast Guard 

National Broadcasting Company 
Federal Electric Corporation 

Florida Power & Light 
Pan American Airways 
United Airlines 
The Martin Company 
All America Cable & Radio 
Voice of America 

...and many others 

QUALIFICATIONS FOR CREI. You qualify if you have a high 
school diploma or equivalent, and if you have had basic 
electronic training and practical experience in electronics. 
Available to Veterans. í.« , 

Write for our detailed 56 -page catalog giving 
you complete facts, CREI also offers a Resi- 
dence School program that qualifies graduates 
for an AAS degree. Day and evening classes. 

MAIL THIS COUPON TODAY! r ' 

L 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1407H, 3224 Sixteenth St., N. W. Washington 10, D. C. 
England: CREI London, Granville House, 132 -135 Sloane Street, 
London S.W. 1, England 
Please send me your course outline and FREE 56 -Page Book 
"Your Future in Electronics and Nuclear Engineering Tech- 
nology" ... describing opportunities and CREI home study 
courses in Advanced Engineering Technology. 

Check Radar, Servo and Computer Engineering Technology 
field of Electronic Engineering Technology 

greatest Communications Engineering Technology 
interest Television Engineering Technology 

Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronic Engineering Technology 
Nuclear Engineering Technology 

Name Age 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 

For fast, immediate service, we need the following 
information. It will be treated in confidence: 

Employed by 

Type of present work 

Education: Years high school Other 

Electronics experience 
J 
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After reading the article, I placed a 100 -ohm resistor in 
series with the ground lead of the record head and connected 
an oscilloscope across it. The oscillator tube was pulled. A 
variety of audio signals were fed into the recorder, but the 
scope always showed a sine wave. Then I checked the volt- 
age waveform across the record head and found essentially 
the same thing. HERMAN BURSTEIN 
Wantagh, N. Y. 

[A copy of Mr. Burstein's letter has been sent to Jack 
Darr, who will comment on it in the next issue. Meanwhile it 
might be well to point out that the article was aimed at the 
service technician handling run -of- the -mill tape recorders 
and players, and to whom the type used by the audiophile 
would be a rarity. As Jack says, " . .. this article will deal 
only with home tape recorders, since they are what the 
average technician sees most. " -Editor] 

PACO REPLIES 
Dear Editor: 

We read with interest Mr. Dorf's letter in your June issue 
discussing the advertising campaign for our Paco kits cur- 
rently appearing in the electronic hobbyist publications. 
His position, which is somewhat like Mr. Nixon's "Don't 
knock America down in order to build her up" campaign 
advice to Mr. Kennedy, is a provocative one. But, in our 
opinion, it just isn't valid. Before developing this advertis- 
ing program, we and our advertising agency Smith /Green- 
land Co. Inc. did a lot of research. We asked scores of kit 
builders about their problems in assembling electronic kits. 
In all too many instances, we found the problems of complex, 
hard -to- maneuver instruction manuals, missing or hard -to- 
identify parts, etc. were discouraging the do- it- yourselfer 
from further efforts in kit building. (In one case, the dis- 
appointed individual threw a one -third- finished and hope- 
lessly balled -up amplifier into his garbage pail.) 

We have spent years of research in the development of 
our Paco kits. Our instruction manuals, our labeling and 
identification of small parts, our checks and rechecks of all 
components are matters of great pride to us. 

We are flattered by the interest shown by our esteemed 
competitor and by thousands of hobbyists in the Paco adver- 
tising campaign. We will be even more pleased when all 
kits are as easy, fast and fun to build as ours are. Because 
when that point is reached, the building of electronic kits 
will be double -perhaps ten times what it is today. We, at 
Pacotronics Inc., are just as interested in the growth of the 
kit market as is Mr. Dorf. We think that by developing and 
advertising a kit line which lives up to the fondest hopes 
of the aspiring kit builder, we are doing our part. 

SOL SPARER 
Pacotronics Inc. 

90 -DAY PARTS AND LABOR 
Dear Editor: 

I would like to comment on "90 -Day Parts and Labor - 
Good or Bad" (page 103, April issue). I am working with 
same thing from the industrial electronics end. I say this 
warranty period by the factory is OK as long as the techni- 
cian is getting his normal rates for his services. After all, 
what does it matter who pays you? 

The real gripe comes when a technician commits himself 
to some warranty situation at a reduced fee. For this he 
has no one but himself to blame. After all, he is just as im- 
portant to the factory as the factory is to him. The song 
and dance from the factory is the prestige of the factory 
name and the free mention of the technician as their author- 
ized service station. Not one word is said about the terrific 
value and prestige a good technician adds to their product. 

THOMAS L. BARTHOLOMEW 
TVashington, D.C. 

[Anyone have a different viewpoint? Let us know about 
it. Editor] 

I'D BUY A KIT 
Dear Editor: 

I read with interest "Quality Stereo Amplifier" in the 
May issue. Then I sat down and figured out how much such 
a unit would cost. It comes to about $80. 

As I am interested in getting the very best for as little 
as possible, I seriously question the usefulness of ordering 
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RESIDENT SCHOOL COURSES IN 
LOS ANGELES AND NEW YORK CITY 

IN 

, 

ELECTRONICS 
A ' CA 

Course 

/ 1 

INSTITUTES 
i lI Í1f i. 

NOW 

.. 

Length of 
Course 

Qualifications 

A Advanced Electronic 
Technology (T -3) 

High School grad, with 
Algebra, Physics 
or Science 

Day 21/4 yrs. 
Eve. 63/4 yrs. (N.Y.) 

43/2 yrs. (L.A.) 

E3 Television and General 
Electronics (V -7) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 11/2 yrs. 
Eve. 41/2 yrs. (N.Y.) 

3 yrs. (L.A.) 

C Radio and Television 
Servicing (V -3) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day. 9 mos. 
Eve. 21/4 yrs. (N.Y.) 

11/2 yrs. (L.A.) 

Transistors Radio background Eve. 3 mos. 

E Electronic 
Drafting (V -11 V -12) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Eve.. 
Basic: 1 yr. 
Advanced: 2 yrs. 

F Color Television Television background Eve. 3 mos. 

Ca Audio -HI Fidelity Radio background Eve. 3 mos. 

H Computer 
Programming (C -1) 

College Graduate or 
Industry sponsored. 

Eve. 24 weeks 

Technical 
Writing (V -10) 

High School Graduate Eve. yrs. (N.Y.) 
11/2 yrs. (L.A.) 

J TV Studio Production 
(S -1) 

High School Graduate Day 15 weeks 
Eve. 45 weeks 

K Digital Computers Electronics background Eve. 3 mos.'(L.A.) 

L Preparatory Math & 
Physics (P -0) 

1 yr. High School Day 3 mos. 

M Preparatory 
Mathematics (P -OA) 

1 yr. High School Eve. 3 mos. 

H Home Study Home 
Courses 

Choose from: Radio and Electronic Fun- 
damentals, TV Servicing, Color TV, Tran- 
sistors, and Automation Courses. Cata- 
log free on request. 

RCA Institutes is one of the largest technical insti- 
tutes in the United States devoted exclusively td 
electronics. Free Placement Service. Applications 
now being accepted for next term classes in Los 
Angeles and New York. 

The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERICA 

I. - - - - Send to the school nearest you 

RCA Institutes, Inc. Dept. ZRER -71 

Pacific Electric Building 350 West Fourth Street 
610 S. Main St., L.A. 14, Calif. New York 14, New York 
Please send me your FREE catalog. I am Interested in the courses circled 
below. 

A B C D E F Q H I J K L M N 

Name 

Addrest 

City 7one State 

(please print) 

For Home Study Courses See Ad On Opposite Page 

RADIO- ELECTRONICS 
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EARN MORE, 
LIV SETTER 

Let RCA Train You in Elec r ics! 
RCA Institutes offers you the finest training at home 

for your career in the exciting world of electronics! 
IN ELECTRONICS, THE MORE YOU KNOW 
THE HIGHER YOU GO 
If you would like to turn your interest in electronics into a 
rewarding career, you've got to start with good basic train- 
ing in Electronic Theory and Practice, such as you get with 
RCA Institutes Home Study Courses. Most employers today 
are looking to men with good basic background who can be 
moved into responsible positions in specialized areas of 
electronics. 

VOLUNTARY TUITION PLAN 
The important thing to remember about RCA training is 
the convenient, no- obligation payment plan. You pay for 
each study group only when you order it. If you interrupt 
your course at any time, for any reason, you owe nothing 
more. You never have to pay for the whole course if you 
don't complete it. 

SEND FOR THIS FREE 
ILLUSTRATED CAREER 
BOOK TODAY! o 
RESIDENT SCHOOLS in New York 
and Los Angeles offer Technical 
Institute and Vocational School 
Courses in Electronics. Day and 
Evening classes start 4 times each 
year. Resident School Catalog sent 
free on request. 0 eRCA INSTITUTES, INC., 

A Service of Radio Corporation of America 

The Most Trusted Name in Electronics 

JULY, 1961 

CHOOSE YOUR CAREER FROM THIS LIST 
OF HOME STUDY COURSES 
Even if you have not completed high school, you can now 
stake out your future in the exciting, well- paying world of 
electronics! Choose the home -study course that's right for 
you! 

Radio and Electronic Fundamentals 
Television Servicing 
Color Television 
Transistors 
Electronics for Automation 

Get the full story, send for RCA Institutes big, FREE 
64 -page book at once. 

RCA INSTITUTES, INC., Home Study School, Dept. ZRE -71 

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

Without obligation send me the FREE 64 -page Illustrated book 
of Home Study Courses, "Your Career in Electronics." No 
salesman will call. 

Name 
(Please Print) 

Address 

City lone State 

Veterans: Enter discharge date 
CANADIANS -Take advantage of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Enclose 
coupon in an envelope and mail to: RCA Victor Company, Ltd., 
5581 Royalmount Ave., Montreal 9, Quebec 

For Resident School Courses See Ad on Opposite Page 
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"Suddenly... true -to -life transmission 
and all I did was change the mike" 

New Sonotone Citizen's Band mike reproduces with life- 
like accuracy, screens out most unwanted sounds, and 
insures audible broadcasts...even in noisy surroundings. 
Now anyone, "CBers" and "hams" alike, can send sharper, clearer 
messages. Just change to a new Sonotone CM -30 Citizen's Band 
microphone. 
Another in the famous Sonotone Ceramike Series, the CM -30 equals 
or surpasses in clarity many mikes costing twice as much. Sonotone 
deliberately eliminated wasted frequency response ... concentrated on 
the range of the human voice (100 -6,000 c.p.s.) ... didn't "spread thin" 
over the entire spectrum. So Sonotone made the CM -30 far more sen- 
sitive to the frequencies you use. Eliminated many unwanted noises, 
too. Result : clear, life -like broadcasts ; sensitivity of -49db. ± 2db. ; 

sharp, audible transmission. 
You don't have to pamper the CM -30 either. It's shock -proof, shatter- 
proof, humidity -proof and heat -proof. The 6 -foot coil cable is shielded. 
The ceramic transducer is specially constructed to take punishment. 
You'd have to pay a great deal more for another mike to get the pro- 
fessional quality that Sonotone gives you for only $14.00 list. 

SonotonéP. ELECTRONIC APPLICATIONS DIVISION 

DEPT. P2 -71, ELMSFORD, N. Y. 
In Canada, contact Auen Radio Corp., Ltd.. Toronto 

Leading Makers of Cartridges Speakers Tape Heads Mikes Electronic Tubes Batteries 
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parts and assembling units from scratch 
when one can buy a similar unit in kit 
form for about $50. Note too that the 
chances of getting a successful ampli- 
fier from a kit are much greater. 

From a practical view, such articles 
and your going to the trouble of build- 
ing and bench -testing are quite useless, 
except as purely and strictly reading 
material. 

Louis W. HENRY 
Fort Myers, Fla. 

[It is definitely true that you can 
often buy an amplifier kit for less than 
what it would cost you to go out and buy 
all the parts yourself, and that such kits 
have additional advantages in construc- 
tion and finish. But it is also true that 
there are many designs and circuit fea- 
tures that are rare in commercial equip- 
ment. For example, an article on an 
audio amplifier that uses fixed bias in 
all the stages will appear in RADIO- 
ELECTRONICS. The experimenter who 
would like to build a circuit of this type 
and try it for himself cannot buy a kit 
that has this feature. 

Another factor, which you may have 
overlooked, is that many electronic 
builders have a junkbox to go to. They 
find that many components needed to 
build a particular amplifier are already 
on hand. So that $80 cost may drop to 
an actual cash outlay of $40 or even $30. 

Then, too, we do not wish to forget 
the man who wants to do it himself, who 
doesn't get any satisfaction out of build- 
ing a kit and following instructions, 
who wants to try new things, to modify 
and adapt. We have such among our 
readers, as our correspondence shows, 
and it is to them that this type of article 
is dedicated. Editor] 

HOT INSULATION 
Dear Editor: 

I thoroughly enjoyed the hint by Mr. 
H. Linton in the April issue on strip- 
ping twin -lead by burning it with a 
match. For the less experienced crafts - 
man, as I was several years ago, this 
sounds swell. But if Mr. Linton ever 
drops a big gob of melted insulation 
on his thumb, as I did, he'd soon be 
looking for another method. 

This hot insulation stays hot, will 
not shake off and, if you try to wipe it 
off, simply covers a larger area on what 
is becoming a very, very sore thumb. 
Also, in the customer's home, when 
repairing the broken ends of the lead - 
in at the set, a drop of molten goo on 
a hardwood floor or a rug is good in- 
surance against ever being called for 
another repair job. 

RICHARD D. COLE 
Brandon, Man., Canada 

[The type of difficulty you have just 
described is in the same order as using 
a soldering iron in the customer's home. 
Here you have to be careful not to drop 
molten solder on floor or furniture. The 
basic precaution of a large, heavy drop - 
cloth covering the work area will pre- 
vent either molten solder or twin -lead 
insulation from doing any damage. The 
skilled craftsman is a careful craftsman 
-you don't avoid using a power saw 
because you may get cut. Editor] END 

RADIO -ELECTRONIC 
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LAFAYETTE is America's Citizens Band Headquarters 
Complete Portable Communications for Everyone 

NO LICENSES, 

TESTS OR 

AGE LIMITS 
Ship 
te 

Shore 

For 
Farming 

Construction 
Work 

9 
LAFAYETTE 

-TRANSISTOR 
CITIZENS BAND 

"WALKIE TALKIE" 
Completely Wired -Ready to Operate 
Fully Transistorized -9 Transistors plus 1 Diode 
Uses Inexpensive Penlight Batteries No License, Tests or 

Age Limits Comes with Leather Carrying Case, Earphone, An- 
tenna, Batteries and Crystals 
As simple and easy to use as the telephone -and twice as handy. Receives 
and transmits up to 7 miles under favorable conditions, or 1.5 miles under 
average conditions. Weighs only 18 -oz. and slips into your pocket. Push-to- 
talk button operates built -in speaker as sensitive microphone. 

H E-29 
Complete with teethe' 

Carrying Case, Earphone. 
Antenna, Batteries, and Crystal 

LAFAYETTE HE -20A 

Deluxe CITIZENS 

BAND TRANSCEIVER 

Now With Added Deluxe Features- 
Pi- Network for Greater Power Output Calibrated "S" Meter 
14 Tube Performance, 3 Diodes Built -in 12 Volt Power Supply 

for Mobile Use Complete with Matched Crystals for Channel 9 

LAFAYETTE 
HE-15A 

DNtY 

MADE IN U.S.A. 

A highly efficient 2 -way communications system operating over a distance 
of up to 20 miles or more depending on terrain. Features 4 crystal -controlled 
transmit positions and 4 crystal -controlled receive positions. Tuneable 
superhet receiver covers all 23 assigned channels. Other highlights include 
dependable push -to -talk ceramic mike & relay, adjustable squelch control, 
automatic series gate noise limiter and illuminated dial. 

SUPERHET Citizens Band TRANSCEIVER 
Completely Wired -Not A Kit 5 Crystal- Controlled Transmitting Positions 
Tuneable Receiver Over Full 23 Channels High Output Crystal 

Microphone Complete with Transmitting Crystal for Channel 9 

A compact, precision transmitter and receiver covering up to a 20 
mile or more radius, depending upon conditions. The HE -15A features 
an effective full -wave variable noise limiter, RF jack on front panel, 
planetary vernier tuning, 5 -prong microphone jack for easy relay ad- 
dition, and 12 tube performance from 4 dual- function tubes, 2 single - 
function tubes, 2 rectifiers. 

HE -19 Telescoping Whip Antenna Net 3.95 
HE -16 Power Supply for 12 Volts Net 10.95 
HE -18 Power Supply for 6 volts Net 10.95 

5950 
500 Down 

MADE IN U.S.A. 

HE -800WX LAFAYETTE ALL -IN -ONE 
CITIZENS BAND MOBILE ANTENNA 

The Scoop Buy for Citizens Band Mobiles 

Chrome Swivel Base Stainless Steel 
Spring 102V2" Stainless Steel Whip for 
Optimum 11 -Meter Performance 

Chrome swivel ball mount base designed for mount- 
ing on any surface. Stainless steel spring holds rod 
in properly adjusted position and prevents rod dam- 
age from shocks and blows. Stainless steel whip 
for maximum resiliency and strength. FAYETTE D = O 165 -08 LIBERTY AVENUE, JAMAICA 33, N.Y. OTHER LOCATIONS 

NEW! LAFAYETTE RADIO FIELD INDICATOR 1r 
Continuously Indicates Transmitter 
Rugged 200 ua Meter Movement 
Requires No Electricity, Batteries or 
Transmitter Connection 

Check the performance of marine, 
mobile or fixed transmitter. Features 
a 200 ua meter movement with vari- 
able sensitivity control. Earphones 
can be plugged in for an aural check 
of output. Antenna extends from 
31/4" to 103/4'. Magnet on bottom 
plate allows easy mounting on car 
dash or metal surfaces. Size, less 
antenna, 31/8W, 2V4H, 2"D. 

Output 

A Must 
for All 

Ham 
and 
CB 

Operators 

6.95 
PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 

NEW YORK, N.Y. NEWARK, N.J. BRONX, N.Y. PARAMUS, N. J. BOSTON, MASS. PLAINFIELD, N.J. 

100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182 Route 17 110 Federal Street 139 W. 2nd Street 
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Exa/-;,,,UNCOMPROMISING ENGINEERING 
BEST BUYS IN SERVICE INSTRUMENTS: everything from Scopes to Probes 

t1C.s MC r Scope 11460 
Kit $79:95 
wired $129.50 

Also Avail. -5- Push -Pull ScOOs $425 
Kit $44.95 Wired $79.95 

Peak-To-Peak 
VTVM #232 
& tUni- Probe® 
Kit $29.95 
Wired $49.95 
VTVM #221 -__ 
Kit $25.95 
Wired $39.95 

Dynamic Conductance 
Tube & Transistor Tester 11666 
Kit $69.95 Wired $109.9$ 
Complete wilt' steel cover & handle 
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TV -FM Sweep Generator 
& Marker #368 
Kit $69.95 Wired $119.95 

BEST BUYS FOR INDUSTRIAL TESTING: everything from Bridges to Supplies 

i 

NEW Metered 
Variable Auto - 
Transformer AC 
Bench Supplies: 

#1073 (3 amp.) 
Kit $35.95 
Wired $47.95 
St1078(71/2 amp.) 
Kit $42.95 
Wired $54.95 

NEW Ertm.l.nu/, 
Ripple 6 ! 
12 Belt 
Battery 
Eliminator 
& Charger 41064 
Kit $43.95 
WNW MSS 

NEW AC 
Volt -Watt 
Meter #260 
Kit $49.95 
Wired $79.95 

1350 Combinations! 
Series /Parallel R-C 
Combination Bost #1140 
U.S. Pat. No. 29545111 
Kit $13.95 Wired $19.95 

BEST BUYS IN STEREO & MONO HI -FI: everything from Tape Decks to Speakers 

Tsnùs. 
toriaed 
Stereo/ 
Mono 
3 -Tract 
Tape 
Deck 

Wired 
Model 
IPIOOW 
5395.00 

Semi -Kit 
Model 
RP100K 
Electronics In Kit form $299.95 

mn o/1/la$. scll0e0 Elce prodeet 
Oesl`tneo ama leareleclered im aM 

(PelMs PMe1ri% 
NEW 70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $IN.15 

NEW FM -AM Stereo Tuner ST96 
KM $69.95 Wired $129.95 Inc. FU 

NEW 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.15 

Bookshelf Speaker System NFS1 
Kit $39.95 Wired $47.95 

BEST BUYS IN t1HAM" GEAR: from Transmitters to Code Oscillators 

NEW 60 -Watt CW Transmitter #723 
Kit $49.95 Wired $79.95 

nits In0 Wf1 

90 -Watt CW Transmitter !í72o 
U.S. Pat. No. D -194776 

Kit $79.95 Wired $119.95 

Universal Modulator Driver #730 
Kit $49.95 Wired $79.95 
Cover E -5 $4.50 

Odd Dip Meter *710 
Kit $29.95 Wired $49.9$ 

Over 2 MILLION EICO instruments in use. Compare EICO side -by -side critically with products selling for 2 or 3 times more. 
Buy your EICO right "off the shelf" from 1500 neighborhood dealers coast to coast, most of whom offer budget terms. 

BEST BUYS IN CITIZENS TRANSCEIVERS AND TRANSISTOR RADIOS 
Over te unique 
products le 
choose from! 

t EICO, 3300 N. Blvd., 1.17. 1, N.Y. oÌ 
s ,D Send free 32 -page catalog s Distributor's 

name. 
1 3 Send ..tree Schematic of ' Model No._ 

I1 

Send new 36 -page GUIDEBOOK 
TO HI -FI' for which I enclose 25c for 

Name 

postage & handling. NEW Oeluae 
I 

Poste......... 
' Clullsns Band Transcelvera: 

................ ....... i and 

Transceivers: 
VAC - 

Addre s s.......... 

I 
$69.95 Wired $99.95 

ç; Fy ít771: i 17 VAC ti 6 VtK:, 
......... Zone .. State 11772:117 VAC f3 12 VOCW- - - - ...... Kit $7í.9S Wired $109.95 

listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon.-Fri., 7:15.8 P.M. 

Including Posi -locba 
Mounting Bracket , lw.,. NM.1 
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Citizens Band Transcelvent 
#760:117 VAC-. 

Kit $59.95 Wired $99.95 

#761:117 VAC 6 6 TM` 
Transistor Portable Radio RAS 

Kit $69.95 Wired $9 
!1762417 VAC & $9C9.95 - 

Kit $29.95 Wired $49.95 Incl. FET Wired 

Add 5% in the West © 1961 by EICO, 3300 N. Blvd., L. I. C. 1, N. Y. 
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Radio -Electronics 

RADIO POWER 
... A New Electronic Era is in the Making . . . 

IT was in 1899 that Nikola Tesla succeeded in 
transmitting power without wires. He probably 
was the first to light electric lamps at a distance 

of more than 15 miles from the transmitter, as he 
did in his historic Colorado experiments. Transmis- 
sion at that time was by means of his high -fre- 
quency Tesla currents running into millions of volts. 
While his wireless power transmission was never 
practically successful, due to its excessive cost, it 
was nevertheless epoch- making, as were many of 
his other outstanding inventions. 

We should not be too surprised at the phenome- 
non of transmitting power through space without 
conductors. After all, it has been going on for bil- 
lions of years. The Sun, 92,000,000 miles distant, 
has supplied this planet with inconceivable amounts 
of radiant energy for eons. 

Because radio waves are in the same electromag- 
netic spectrum as sunlight, there is, therefore, no 
reason why we should not be able to radiate power 
via radio. What form this power should take even- 
tually does not seem to matter greatly at present : 

Whether the power is primarily radiant heat, as in 
sunlight, or high- frequency electric energy to be 
transformed into electricity or subsequent heat, 
is of little importance now. The point is that it IS 
possible to transmit radio power. What is difficult 
to believe is that it is not in actual practical use at 
this moment. 

For a partial answer we must look to the trans- 
mitter needed, which, until very recently, was only 
a theoretical possibility. When we compare the usual 
radio or TV transmitter with an electric power 
plant, the output of the former is puny compared 
with the latter. The output of the most powerful 
radio or TV station is microscopic at a distance 
of 1 mile. Only because our receivers can amplify 
thousands of millions of times the comparatively 
weak signals that reach them can we receive such 
signals. 

During the international IRE convention last 
March, W. C. Brown of Raytheon disclosed its new 
amplitron tube, less than 6 inches in diameter, that 
produces over 1,000 kilowatts of radio -frequency 
power at microwave frequencies. This is one of the 
first tubes designed and built to radiate radio 
power. It is a history- making beginning. 

Certainly much work remains to be done before 
radio power will become an established industry. 
But it will come, we are positive, during the next 
few decades. 

JULY, 1961 

Hugo Gernsback, Editor 

There certainly is no reason why radio power 
stations of from 100,000 kw to 500,000 kw and more 
should not be built in the foreseeable future, once 
all the engineering problems have been solved. And 
while it is true that radio power -like all electro- 
magnetic radiation -decreases as the square of the 
distance, radio power at first probably will not be 
sent over great distances. 

The coming new radio power will have its most 
important uses wherever it is impossible or im- 
practical to use conductors or string wires. Auto- 
mobiles, particularly in cities, in the future no 
longer will spew their poisonous fumes -they will 
be electrically powered from overhead street - 
corner radiotors (short for radio -radiators). Radio 
power will come into its own somewhat later when 
new techniques will have been evolved to make it 
far more economical than its present contemplated 
uses. We refer to coherent quasi- optical beams, 
wherein very little energy is wasted. Even by using 
parabolic reflectors, as we do now with microwaves, 
far too much energy is lost. By using "tight" non - 
spreading beams (as we do with the ruby maser 
today), we can transmit radio power over respect- 
able distances. 

It may sound fanciful now that future spaceships 
traveling between the earth and the moon will be 
energized from distant radio power transmitters, 
yet 50 years hence it probably will be accomplished. 

Long before that the space -weather- astronomical 
stations, 22,000 miles up, which will orbit "station- 
ary" above the earth, would be supplied with radio 
power for heat and energy, necessary to their per- 
sonnel and maintenance. 

When one brings up the subject of radio power 
and beaming large amounts of energy into space, 
the inevitable "death ray" of science fiction neces- 
sarily comes to mind.* 

While under certain conditions strong radio 
power beamed on a subject might prove lethal, it 
is known that with specific precautions, radio en- 
ergy will not be more dangerous than present -day 
electric power transmission lines or ordinary house 
current. After all, our modern civilization offers no 
more dangers than prehistoric man faced in his 
"civilization ". Progress may bring new forms of 
dangers, but modern man takes them in his stride. 
Progress brings untold advantages, too, and radio 
power will bring many. -H.G. 

*See Lethal Radio Waves, RADIO-ELECTRONICS, August 1959. 
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WE HA VE BEEN WAITING FOR WII .T To 
some people has seemed an inordinate 
length of time, for a decision from the 
FCC that will enable stereo broadcast- 
ing to move ahead. Now the green flag 
has come and a lot more people want to 
know what it means. 

People are still asking how one stylus 
can get two- channel stereo out of a 

L 

LEFT 
INPUT 

RIGHT 
INPUT 

R 

0 -I5KC 

0 -I5KC 

ADDITION L +R 0 -I5KC 
MIXTURE - 
MONOPHONIC 

L -R 
MIXTURE - 
STEREO PART 0-15KC 

nitiplex systes 

I pct i tors. 

By NORMAN H. CROWHURS 

single record groove; they are going to 
he equally puzzled about the transmis- 
sion of two -channel stereo over a single 
FM radio channel. The two techniques 
are parallel to a certain extent. Both 
start with one microphone picking up 
the sound for the left channel; another 
for the right. Then, for the benefit of 
people with "regular" monophonic FM 

SUBCARRIER 
MODULATOR 

38 KC 
CARRIER 

FM 
XMIT TER 

SUBCARRIER 
L+R AUDIO L-R 

SIDEBANDS 

0 15 23 38 53 
FRED-KC 

Fia. l -This block diagram shows 'how equipment might 
be hooked up to produce a stereo FM signal. The pattern 
at bottom shows how the two program components (L + 
R and L - R) modulate the FM transmitter. 

L 

LEFT 
INPUT 

RIGHT 
INPUT 

R 

0 -15KC 

receivers, the right and left channels 
are blended into a single program and 
transmitted. The program is sent out 
from the FM transmitter with a reduc- 
tion of about 1 db in amplitude from 
normal monophonic transmissions, to 
make room for the stereo information 
which, we shall see, is also being trans- 
mitted.. 

MONO MIX 
L+R 0-I5KC 

STEREO MIX 

0 -I5KC 

L-R 
0 I5KC 

SIDEBANDS 
23-53KC 

SUPPRESSED 
CARRIER 
MODULATOR 

38KC 

MASTER 
SUBCARRIER 19KC 

GENERATOR 

L +R AUDIO 
19KC L-R SIDEBANDS 
PILOT ,J \ -T Irr 

0 IS 19 23 38 53 
FRED-KC 

Fig. 2- Removing the subcamer improves transmission 
quality; 19-kc pilot helps receiving equipment reinsert the 
subearrier. 
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To supply a stereo program to those 
listeners who have -or soon will have - 
a stereophonic receiver or adapter, the 
output from the same two microphones 
is picked up and combined in a different 
way. Instead of containing the mono- 
phonic program -the sum of left and 
right -this combination contains the de- 
tails in which left differs from right. 
Instead of being called the sum, it can 
be-and is- called the difference pro- 
gram. The sum can then be referred to 
as L plus R and the difference, L minus 
R. 

Full fidelity for FM transmission 
consists of frequencies up to 15 kc. The 
stereo mixture is handled with the same 
full fidelity as the mono channel. It is 
used to modulate a subcarrier of 38 kc. 
Amplitude modulation of this subcar- 
rier by frequencies up to 15 kc produces 
"sidebands" between 23 kc and 53 kc 
(Fig. 1). 

Amplitude modulation concentrates 
most of the energy in the carrier. To 
enable this channel to be transmitted at 
higher level, improving its signal -to- 
noise ratio, the carrier is removed, leav- 
ing only the sidebands. To demodulate 
this channel at the receiver, the carrier 
has to be put back first. 

To make this possible, a frequency 
exactly half the carrier frequency -19 
kc -is transmitted. This comes between 
the highest main monophonic channel 
frequency (15 kc) and the lowest sub - 
channel sideband frequency (23 kc), 
making it easy to separate from every- 
thing else without any mistake (Fig. 
2). 

The receiver has two filters: a band 
filter to separate the sidebands of the 
subcarrier from the main carrier modu- 
lation; a single -frequency filter to sep- 
arate the 19 -kc pilot subcarrier. A fre- 
quency doubler reproduces the subcar- 
rier, which is added to the sidebands, so 
the stereo channel can be demodulated 
(Fig. 3). 

Now we have two signals, the mono- 
phonic, or sum (L + R), and the dif- 
ference (L - R) . As readers who have 
followed the discussions on multiplex 
will remember, it is necessary to mix 
these, one in phase and one out of 
phase, to produce right and left chan- 
nels. To the newcomer, it must be ex- 
plained that mixing the signals in phase 
is equivalent to adding (L + R) to 
(L - R), which comes out 2L. (It 
works out electrically as well as math- 
ematically, as a little consideration of 
aiding and opposing currents will 
show.) For the right channel, we sub- 
tract the two channels (add them out 
of phase). (L +R) - (L - R) is 
equivalent to (L + R) + ( -L + R), 
or 2R. 

The matrix circuit that reproduces 
these left and right channels from mono 
(or sum) and stereo (or difference) 
signals, and the usual de- emphasis to 
restore the balance compensating for 
transmission pre- emphasis, complete 
the necessary conversion. A simple 
adapter containing these parts, which 
G -E claims can easily be built into a 
one -tube circuit, comes between the nor- 
mal FM (single- channel) receiver and 

JULY, 1961 

AMPL STAGE 

1 
I( 

INPUT 

FILTERS 

DIVIDING 
FILTER 

19 KC 

FILTER 

SUB -CARRIER 
AMPL 

PHASE 
SPLITTER 

MATRIX 8 
DEEMPHASIS 

O-15KC 
23- 53 KC 

DOUBLER I 

DETECTOR 

0 
á 

38KC 

RIGHT 

LEFT 

YB+ -- IB+ = B+ 

Fig. 3- Essential parts in a simple adapter for the new system. (This diagram 
is the author's interpretation only and does not represent a design or working 

schematic.) 

the inputs to a normal stereo left -and- 
right two -channel system (Fig. 4). 
Other manufacturers believe that a 
more complex adapter may be needed 
for satisfactory operation under all 
conditions, and adapters with as many 
as six tubes are in the works. 

Reasons for the choice 
In earlier articles we discussed the 

contenders who proposed various sys- 
tems.* The final contenders were slight- 
ly different from the ones we discussed 
then. The systems between which the 
FCC decided were: 
1. Crosby 
2. Calbest 
3. Multiplex Development 
4. EMI (Percival) 
5. G -E /Zenith 
The Crosby and Calbest systems were 
the same as we previously described; 
the Multiplex Development system we 
previously called the Burden system; 
the EMI (Electric & Musical Indus- 
tries) Percival system we briefly men - 
tioned-it used a code signal to "direct" 
the distribution of monophonic program 
between the stereo channels at the re- 
ceiver; the G -E /Zenith system is the 
final choice we have described. 

Systems 2 to 4 were eliminated in 
earlier "heats" for various reasons. 
The Calbest and Burden systems were 
rejected for essentially the reasons we 
criticized : they involve a basic limita- 
tion in stereo separation at the trans- 
mitter; the Calbest on the basis of fre- 
quency, the Burden over the entire 
range, by cross -mixing. 

The EMI system was found quite 
successful in many respects. It did not 
degrade either quality or dynamic range 
for either monophonic or stereo recep- 
tion. If the code signal were made part 
of original recordings -if discs were 
made by Percival instead of 45/45 -the 
RADIO -ELECTRONICS. March and July. 1959. 

system might well have been chosen as 
best. But the recording industry is al- 
ready committed to 45/45 and that's 
the kind of program that has to be 
transmitted, most of the time. Existing 
stereo records need automatic means 
to provide coded monophonic program. 
The FCC found EMI's system for doing 
this failed to maintain stereo separation 
on some passages; notably, sustained 
tones became essentially monophonic. 

That left the systems numbered 1 and 
5. The Crosby system uses a frequency - 
modulated subcarrier with a proposed 
frequency of 50 kc and a deviation of 

REGULAR 
STEREO 
AMPL 

SPKR 

DISCRIMINATOR 

SPK 

REGULAR 
FM 
TUNER 

ADAPTER 
(FIg.3) OUTPUT (NO 

DEEMPHASIS) 

REGULAR 
STEREO 
AMPL 

Fig. 4- Stereo adapter connects between 
any (good) single -channel FM tuner and 
the inputs to a stereo audio amplifier 
system. 

25 kc. The G -E /Zenith system uses an 
amplitude- modulated subcarrier with 
a proposed frequency of 38 kc; the car- 
rier is suppressed and a 19 -kc half -fre- 
quency pilot carrier is transmitted in- 
stead. 

At first hearing, this sounds compli- 
cated. But it permits maximum use of 
the amplitude modulation for stereo 
without detracting from the main mon- 
ophonic modulation appreciably. Remov- 
ing the subcarrier enables the sidebands 
to be transmitted at much higher level, 
giving the stereo (difference) signal a 

How signal -to -noise ratio of stereo systems compares 
with standard FM transmission and reception 

TYPE OF SIGNAL 

Stereo received monophonically 
Subcarrier output only 
Left -channel output from adapter 
Right -channel output from adapter 

'Compared to O db for standard FM transmission and 

SYSTEM I SYSTEM 5 

CROSBY GE /ZENITH 

- 6 db* less than I db* 
-13 -23 
-13 -20 
-15 -20 

reception 
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better signal -to -noise ratio. 
Even at this, the G -E /Zenith system 

does not achieve the signal -to -noise ra- 
tio on subcarrier that the Crosby sys- 
tem can. The table on page 27 gives the 
relative degradation in signal -to -noise 
ratio for various signal components of 
the two systems (theoretical) compared 
with full- deviation monophonic trans- 
mission. 

There are three main reasons for the 
FCC decision in favor of the G -E /Ze- 
nith system, the most important of 
which derives from the information 
shown in the table. An important prac- 
tical question is, "How will conversion 
of stations for stereo affect their serv- 
ice area ?" When they don't transmit 
stereo, it will not be affected with either 
system, of course, but what happens 
during a stereo transmission? 

The Crosby system considerably re- 
duces service radius, whether the pro- 
gram is heard in mono or stereo, 
but more on stereo than on mono. The 
G -E /Zenith system only slightly reduces 
the service radius for monophonic 
reception of stereo, although the reduc- 
tion is somewhat greater for stereo 
reception than in the Crosby system. 
The range for stereophonic reception 
would be only two -thirds as great as 
for monophonic reception of the same 
program. 

The fact that the Crosby system 
would deprive a larger area of any 
service during a stereo transmission 
means either that the effective audience 
is reduced during a stereo transmission, 
or power must be boosted. 

This may be out of the question for 
many stations, already operating at 
maximum power. But even if possible, 
it is undesirable, because of the greater 
possibility of interference with either 
geographically separated channels on 
the same frequency or adjacent fre- 
quency allocations in the same area. 

The G -E /Zenith system can serve 
substantially all the area with at least 
a monophonic signal during stereo 
transmissions, while a smaller area can 
receive the superior stereo with the 
necessary adapters. 

Theoretically, both systems are cap- 
able of full- frequency -range separation 
between left and right, and of minimum 
distortion on both mono (sum) and 
stereo (difference) channels. But adapt- 
ers for the Crosby system have proved 
critical in achieving minimum distor- 
tion. 

Because it uses FM subcarrier modu- 
lation, with a wide deviation, the Crosby 
system adapter has to eliminate any 
amplitude modulation at the subcarrier 
detector. This is not easy to do. First 
a bandpass filter must pass frequencies 
from 25 to 75 kc, while stopping fre- 
quencies below 25 kc. And then fre- 
quencies from 25 to 75 kc must be lim- 
ited and FM detected without any am- 
plitude fluctuation. 

The FCC felt the G -E /Zenith system 
offers the best prospect for producing 
receivers that will consistently demod- 
ulate the subcarrier without introducing 
distortion. Also, in their opinion, low - 
cost receivers of reasonable performance 
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are a better prospect with this system. 

Subsidiary services 
The other reasons that favor the 

G -E /Zenith system over Crosby con- 
cern the use of an additional subcarrier 
for other services (private) such as 
background music. Although Crosby 
has maintained that his system does 
not exclude a background -music chan- 
nel, it does appear that the full advan- 
tage for stereo transmission and stereo 
reception (which is where his system 
admittedly offers best potential) will 
disappear if another subcarrier is 
squeezed in. 

While a second subcarrier will de- 
grade both systems, the G -E /Zenith 
system suffers less than the Crosby 
system. Of 250 stations now authorized 
to use multiplex for background music 
or other private purposes, 81 are in 
locations where there is no other FM 
service. This would force an unfortu- 
nate choice if no second subcarrier 
were permitted. The station must decide 
whether its listeners may have stereo, 
at the cost of canceling an existing 
contract for private use. The G -E/ 
Zenith system makes it far more feas- 
ible for stations to do both if they 
have to. 

Further, if the Crosby system were 
used, a relatively minor modification to 
any stereo receiver would enable it to 
receive the private multiplex trans- 
missions, because they also use a fre- 
quency- modulated subcarrier (of dif- 
ferent frequency). The G -E /Zenith 
system, by using an amplitude -modu- 
lated subcarrier, avoids this possibility. 
Additionally, the use of a different kind 
of modulation makes it much easier to 
separate the stereo subcarrier from a 
private subcarrier. 

One more question is going to be 
asked: How about people who already 
have Crosby type adapters, a few of 

The new Fisher multiplex adapter. 

which have been made by some manu- 
facturers? This question concerned the 
FCC somewhat in making their deci- 
sion. Their conclusion was a sensible 
one. Tests on a number of these adapt- 
ers found that none of them consistently 
met high -fidelity standards. It would be 
just as foolish to decide on a system 
merely because a relatively small num- 
ber of people have equipment for it 
(especially if that decision would pred- 
udice the quality of reception for every- 
one else) as it would be to choose a 
system for its so- called compatibility 
with AM FM experimental transmis- 
sions. 

Such AM FM transmissions will 
continue for a while, until the majority 
of people have the new adapters. But 
the AM FM variety of stereo can never 
hope to produce good quality as the 
new multiplex. So it would be foolish 
to limit the whole future of stereo, 
merely because some people already 
have some enjoyment from this system, 
while waiting for something better. 
Now we've got the something better - 
let's have it. That's the substance of 
the FCC decision. We agree. END 

EXPLODING A MYTH 
The oft -repeated warning that tran- 

sistors are so susceptible to heat dam- 
age that they require special soldering 
techniques is effectively challenged in 
the demonstration illustrated here. At 
dozens of service meetings all over the 
country, Carl Finzer, of Motorola Inc., 
demonstrates the ability of present -day 
transistors to recover fully from dam- 
age inflicted by excessive heat. 

During each demonstration, he delib- 
erately causes transistor breakdown by 
subjecting the unit to the open flame 
of a cigarette lighter. After a few mo- 
ments of this abusive treatment, the 
transistor registers its objection with 
an apparent collector -to- emitter "short" 
indicated by a rise in voltage shown by 
a vtvm connected across the emitter re- 
sistor in a normally operating R- C -cou- 
pled amplifier stage. In each case, how- 
ever, the short circuit clears up com- 
pletely and permanently after the tran- 
sistor has been allowed to cool. "Al- 
though we have made this same test 
hundreds of times," Finzer says, "we 
have yet to cause permanent damage to 

a single transistor." 
According to Finzer, many techni- 

cians are overly conscious of the widely 
publicized cautions regarding the over- 
heating of transistors. As a result of 
trying to solder transistor leads too 
rapidly, poor connections and cold - 
solder joints often cause intermittent 
operation, resulting in callbacks, lost 
service time and dissatisfied customers. 
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By GEORGE E. LYTLE 

Wind your own 
ferrite -core antenna 
Economical and highly efficient, custom -wound ferrite -core antenna can improve an aging AM receiver. 
Installed and properly adjusted, the increased Q often triples the receiver's front -end sensitivity, and the 
stations roll in with surprising clarity and volume. 

AS EXPECTED, FERRITE -CORE ANTENNA 
construction, installation and final ad- 
justment follows a rather basic gen- 
eral plan. However, each receiver pre- 
sents an individual set of problems 
-internal electrical characteristics, 
mounting space, lead length, etc. A 
nominal amount of experimenting is a 
natural part of the job. 

The coil -winding procedure in this 
text supplies the basic information re- 
quired for most ferrite antennas. You 
may want to use a slightly different 
wire size. If not too far from the origi- 
nal size, try winding a coil on the fer- 
rite rod and see what happens. Slight 
changes are permissible in wire size, 
turns and spacing, individual ferrite 
rods, and the number of turns neces- 
sary in a specific case to give a certain 
inductance. Don't be afraid to experi- 
ment; one of the changes may improve 
your antenna. Check your results by 
observing receiver sensitivity and the 
ability of the coil to tune properly at 
the desired frequency. 

Winding the antenna 
Fig. 1 and the photograph show ex- 

actly how the finished coil looks. Wind- 
ing the coil is actually a minor project 
and takes less than one half hour. Ap- 
proximately 10 feet of plastic -covered 
No. 22 solid hookup wire is used to wind 
the coil. Leave a 1 -foot lead (A) for 
grid connection, start the coil 2 inches 
from the end of the core and close -wind 

40 TURNS 
CLOSE-WOUND 

15 TURNS 5TURNS 
SPACED CLOSE -WOUND 

IIIMIIIII I I IIIIIII IIIIIIM 
(A) 

GRID END 

FERRITE CORE 
(LAFAYETTE MS-333) 

Fig. 1- Details of 
antenna. 

JULY, 1961 

(B) 
AVC END 

N °22 PLASTIC COVERED 
HOOKUP WIRE 

the finished ferrite 

40 turns. Then tape in place securely. 
Next wind 15 double- spaced turns and 
close -wind 5 more turns. Tape here 
temporarily, for the last 20 turns will 
be moved for adjustment. Leave a 1- 
foot lead at B and cut off any excess. 
Cement the 40 close -wound turns with 
coil dope, as their position will not be 
changed. The antenna is now com- 
pletely wound and ready to be con- 
nected to a receiver. 

Antenna adjustments 
The vtvm or the human ear can be 

a versatile and sensitive output indi- 
cator for adjusting a ferrite antenna. 
Fig. 1 shows the antenna, coil spacing 
and number of turns. The coil's grid 
lead is A, and the avc lead is B. It is 
usually more convenient to adjust the 
coil before mounting the unit. Remove 
the loop antenna, and connect ferrite 
antenna leads A and B to the proper 
place on the receiver (Fig. 2). Connect 
a vtvm to the receiver's avc line for avc 
voltage output indications. Turn on 
the radio and tune in a local station in 
the vicinity of 1400 kc. Adjust the an- 
tenna trimmer on the tuning gang for 
maximum avc voltage. 

Next, tune the receiver to a station 
around 600 kc. Remove a couple of 
turns from. the B end of the coil. If volt- 
age output increases, remove turns for 
maximum voltage output. If voltage 
output decreases, add turns until volt- 
age output is maximum. Tape the five 
close -wound turns at B so they can be 
moved back and forth as a group. Tune 
the receiver to a station close to 600 
kc. Move the B end of coil to a position 
for maximum voltage output. The an- 
tenna has highly directional properties, 
so observe receiver sensitivity. 

While making adjustments, avoid 
touching the grid end of the coil. Fer- 
rite material responds to the influence 
of body capacitance as if ferrite had 
been added or taken away from the in- 
ductance. If the ear is used as the out- 

put indicator, use the same procedure. 
A back -and -forth procedure on all ad- 
justments, until no additional. output 
indication can be obtained, is usually 
required. The antenna is now properly 
adjusted and ready to be installed. 

Mounting techniques 
Magnetic fields, metal and limited 

space are the worst offenders in mount- 
ing the antenna. They rarely offer a 
serious problem. Try to mount the 
antenna at least 2 or 3 inches away 
from magnetic fields of power trans- 
formers, chokes or speakers. If the 
chassis is jam -packed into the cabinet 
and the antenna just won't fit, mount 
it on the back, outside the case. It is 
rugged and not easily damaged. 

After the antenna is properly 
mounted and the receiver is returned to 
its cabinet, turn the set on and tune 
to a station around 1400 kc. Adjust the 
antenna trimmer for loudest (noise) 
output. Tune to 600 kc and slide the 5 

turns to find the position that will give 
the loudest (noise) output. Usually a 
little more gain is obtained by this 
method. The ferrite antenna is now 
completely tuned and adjusted, and 
ready to use. END 

FERRITE 
ROD ANT 

11 

11 

11 

1213E6 
OR EOUIV 
CONV 

TOI ST I FT 

TO 8+ 

L TUNING 

Fig. 2 -How to 
antenna. 
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hook up the ferrite 
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WHY HAS THERE BEEN A SWITCH TOWARD ELECTROSTATIC SPEAKER SYSTEMS 
by design engineers? The answer is plain: by switching to electrostatic 
speakers and free standing principles, the engineer gains exciting new design 
tools which permit him to develop better speakers for any environment or 
listening requirement. He is, in effect, immediately freed from the limitations 
of dynamic speaker development: 

Mass, which introduces resonances and unpredictable operation. 
The piston problem -how to compromise between rigidity and distortion. 
The baffle. 
Homogeneity- making a speaker seem uniform, continuous. 
Variability of performance -from materials, aging, temperature and 

humidity, and from mass variations. 
The "loudspeaker room relationship" or how the speaker works in a 

typical listening room. (More on this very important point later.) 
Electrostatic speakers have been, and will be, designed to overcome all 

the limitations imposed on dynamic speaker design. They can be essentially 
massless within their operating parameters. They can dispense with the 

baffle. They can overcome the 
problem of uniform drive over 

FULL-RANGE 
the surface, by driving the 
entire surface. They can be 

How the new 

?dages tcs they offer 
By IRVING M. FRIED 

ARE I-I E R E designed with any desire. 
can 

in- 

made 
timacy and homogeneity. They can be 

virtually identical in performance. 
They are generally constructed of chem- 

ically inert materials, so response does not change with humidity or temper- 
ature. They can be designed to propagate sound in any desired pattern, in 
any room. 

Let's review the development of the modern electrostatic speaker, which 
began during World War II. That war provided both the materials and 
incentives for progress in many fields, including acoustics. The very first 
of the modern electrostatics was developed by F. V. Hunt and A. Janszen 
as part of anti -submarine warfare projects. They needed a virtually perfect 
sound source -and an electrostatic was developed that was a "perfect" 
propagator. 

Early units 
The first commercial applications of the new electrostatics were in post- 

war German radios, where they were used as supertweeters. These were the 
old- fashioned single -ended electrostatics of the 1920's, refurbished with 
new materials. These supertweeters consist of two parts, a fixed electrode 
and a moving diaphragm, between which is a polarizing voltage (Fig. 1). 
Provided that the signal voltage is small compared to the polarizing voltage, 
only a fractional variation in the compression (from the polarizing voltage) 
is caused. The acoustic output then becomes a replica of the input voltage, 
provided the amplitude of vibration is 
minute. 

Where the amplitude of vibration is 
very small, these single -ended units 
serve well. Single -ended tweeters are 
still used as supertweeters. 

The search for greater amplitudes, 
to extend the response downward, was 
on. The researchers, developing by 
analogy with the single -ended push -pull 
audio amplifier, came up with the push - 
pull "constant- voltage" electrostatic 
(Fig. 2). The charging system is con- 
nected to the center or moving dia- 
phragm and the signal voltage fed, in 
push -pull, to the outer, perforated 
plates. Permissible amplitudes are much 
greater than those of single -ended 
operation. 

But the drive is still linear only 
within narrow limits. The charge on the 
diaphragm would still change when the 
diaphragm moved, increasing, among 
other things, the risk of collapse of the 
diaphragm to the fixed electrode toward 
which it was attracted. The next step 
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The QUAD, a typical electrostatic speaker. 
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: 

was an ingenious development, by Pro- 
fessors Hunt and Janszen. 

Let us suppose that, after we charge 
the diaphragm, the source of polarizing 
potential is disconnected. The dia- 
phragm now carries a constant charge, 
which remains independent of its posi- 
tion between the plates. The force act- 
ing on the diaphragm, rather than 
increasing as it approaches one plate 
(as in the "constant- voltage" illustra- 
tion), is now proportional only to the 
field intensity and the charge. Since 
the 'charge is constant, the force and 
consequent movements are linear -a 
condition of low distortion. At the 

day.) Both had decided that the next 
great step was the development of a 
full -range electrostatic loudspeaker. 

By 1955, Arthur Janszen's push -pull 
electrostatic high -frequency driver had 
been introduced publicly, followed soon 
thereafter by the Pickering. At about 
the same time, in May, 1955, Walker 
and Williamson presented publicly, for 
the first time, their full -range electro- 
static loudspeaker -the first open dem- 
onstration of a push -pull, full -range 
unit. 

We might compare the varying 
approaches of that day. In the United 
States, the tendency was to consider 

tially flat from 40 cycles to beyond 
audibility. The only criticism that could 
be made concerned its lack of intimacy 
-one critic feared that a 6- foot -high 
voice was a bit too much! Other than 
that, it was a remarkable loudspeaker, 
and everyone agreed that a tremendous 
step had been taken. 

Mounting arrangements 
The next step was to devise a method 

by which electrostatic loudspeakers 
could be made practical for the home. 
Walker and Williamson went back into 
the laboratory to experiment with 
various configurations, sizes and baffling 

FIXED PLATE 

DIAPHRAGM 

FIXED PLATES 
OR 
ELECTRODES 

DIAPHRAGM 

POLARIZING 
VOLTAGE 

POLARIZING 
VOLTAGE 

OUTPUT TRANS 

FIXED 
ELECTRODES 

DIAPHRAGM 

CHARGING 
VOLTAGE 

UTPUT TRANS 

Fig. 1 -The single -ended electrostatic. 

same time, the risk of collapse is greatly 
reduced (the force does not increase as 
the movement toward a plate results in 
a smaller gap). 

Fig. 3 is a simplified version of this. 
Actually, the moving diaphragm is not 
uncoupled completely, but is connected 
through a charging circuit with time 
constants, as worked out by Professor 
Hunt, for dynamic stability. The dia- 
phragm is connected to a power source 
through a high -value resistance to form 
a charging circuit that has a time con- 
stant that is large compared with 1 f, 
the half period of the lowest applied 
frequency. 

Progress report 
With this breakthrough, the pattern 

for the future was set. Several lab- 
oratories simultaneously and independ- 
ently began to develop improved electro- 
static systems. In this country, the 
principal work was done by Arthur 
Janszen and by Pickering & Co. In 
England, H. J. Leak began to work on 
electrostatic tweeters. The major and 
most significant work in England was 
a joint undertaking of P. J. Walker, of 
Acoustical Manufacturing, and D. T. N. 
Williamson, of Ferranti Wireless 
Works. Both had worked for some 
years on the problems of sound repro- 
duction, including those of room pres- 
entation which are involved in the room 
itself, and how we perceive reproduced 
sound. (Their Acoustical Corner Ribbon 
Transducer was a marvel of another 
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Fig. 2- Principle of constant -voltage 
electrostatic. 
the electrostatic drive as ideally suited 
to mid- and high -frequency reproduc- 
tion, while dynamic woofers were still 
superior. Several electrostatic- dynamic 
combinations, using high -quality woof- 
ers of that day, were developed. 

In England, Walker and Williamson 
took this position: "The assumption 
that moving -coil units operate like 
distortion -free pistons at low frequen- 
cies is very far from the truth. It is 
obviously desirable to introduce the 
benefits of the electrostatic principle 
throughout the whole frequency range." 
What they meant, of course, was that 
the basic distortions they had been un- 
able to eliminate in their previous 
design were principally the time delays 
caused by resonances. In suggesting 
that electrostatic drive was desirable, 
they were pointing out that a completely 
aperiodic system (one with uniform 
transmission times at all frequencies) 
had been found to be musically desir- 
able, in fact essential. 

The first publicly demonstrated elec- 
trostatic speaker was large, almost 6 
feet high, and built into a wall. Its 
performance was excitingly good, essen- 

Mr. Fried is one of the country's 
foremost proponents of the electro- 
static speaker, and importer and dis- 
tributor of Walker's Quad speaker. 
While his views probably do not rep- 
resent those of the majority of the 
industry's sound engineers, they are 
worthy of very careful study. 

Fig. 3- Principle of the constant -charge 
electrostatic. 
arrangements. Since electrostatics can 
be easily adapted to any desired corn- 
bination of characteristics, they had a 
wide latitude of experimental types to 
investigate. They tried: 

Horns: The increased efficiency and 
air- loading characteristics of horns can 
be used with electrostatic as well as 
dynamic drives. However, horns are 
normally used to match the high imped- 
ance of small dynamic drivers (small 
compared to the large cross- section 
pistons that are possible with electro- 
static drive) to the low impedance of 
the surrounding air. Room -size horns 
present severe design problems in 
getting smooth response without delay 
times, but these are often overbalanced 
by their advantages in air matching. 
With electrostatics, this mismatch can 
be avoided in the driver design, and 
the disadvantages of horns need not be 
tolerated. 

Corner enclosures: At low frequen- 
cies, corner mounting multiplies the 
air load by a factor of 8. In addition, 
optimum "high- note" dispersion (in the 
same pattern as the "lows ") is easily 
attained. But the corners are also the 
very best position in a given room to 
excite every room mode or resonance 
(at the corner, the impedance of the 
room is at its highest). Since electro- 
statics are so smooth, it is foolish to 
prejudice that smoothness unnecessar- 
ily. Therefore, corner configurations 
were eliminated, though much research 
went into attempts to present an 
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Fig. 4- Cosine transmission character- 
istics. 

aperiodic reproduction from the other- 
wise desirable corner location. 

Wall mounting : This presented an 
ideal loudspeaker room relationship for 
the electrostatic, whose response pat- 
terns could be so well controlled. How- 
ever, each unit had to be damped for 
the particular room, and the resulting 
cost, plus the size, made wall mounting 
out of the question for the typical home. 

Since every conventional mounting 
arrangement presented serious objec- 
tions to the final design obj ective- 
smooth sound in the home -the answer 
had to be a new approach. The year 
1956 will be remembered in the art as 
the year of "Walker's Little Wonder," 
the first free -standing electrostatic, the 
first commercial speaker that had no 
cabinet. 

Walker's QUAD speaker had no 
cabinet. Instead it was a "doublet" - 
a free -standing diaphragm that radiat- 
ed from both sides, freely into the air. 
It was a multiple strip system, prog- 
ressively increasing in plate spacing 
and area from the center strip. The 
center, very narrow strip was the very - 
high- frequency unit; on each side were 
wider, mid- and high -frequency strips, 
and the "woofer" diaphraghms formed 
the outer boundaries. 

How did it produce bass without a 
baffle? Sad to say, many "experts" were 
confused, and still are. Let us try to 
help them. 

The formulas for the performance of 
pistons are in all the texts: A piston 
of sufficient cross -section, providing a 
sufficient acoustic load against the air 
directly, can be made to operate pre- 
dictably to any desired low frequency 
without a baffle. Therefore, if a piston 
can be constructed properly -which is 
very easy with electrostatic drive sys- 
tems -the cabinet problem disappears. 
No longer need we struggle with the 
difficulties of panel vibrations, interior 
reflections, air -column resonances, time 
and phase delays, etc. What J. Somerset 
Murray calls the "double- image" re- 
sponse is, then, eliminated completely. 

What other advantages in the 
doublet method? 

0 We regularize the air load, which 
is now predictable. This means that the 
performance is predictable. 

0 A doublet loudspeaker cannot ra- 
diate sound in the direction of its sur- 
face, since the equal and opposing 
waves cancel each other in that plane. 
Consequently, a doublet speaker, in a 
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room, will not excite the room floor to 
ceiling, or side wall to side wall. Since 
it will not excite the room in these 
planes, it eliminates room modes, or 
resonances, in two of the three possible 
planes. Since it is also a low- impedance 
source (it must move very slightly, 
because of its size, as compared to a 
smaller dynamic piston, which must 
move far and rapidly, to move the same 
quantity of air), it can excite front and 
back room modes only if accidentally 
placed at a node for that room mode. 
In almost every room, then, the bass 
smoothness is fantastically increased. 

0 It is always desirable to have all 
frequencies -bass, mid -range and treble 
-propagated in the same pattern. This 
is one advantage of corner speakers. 
Other baffle speakers (other than 
corner) have ragged radiation patterns. 
Each driver starts off with a more or 
less omnidirectional pattern, which 
narrows with ascending frequency, until 
crossed over into the next driver, which 
repeats the pattern. The doublet has a 
"cosine" or "figure 8" radiation pattern 
at all frequencies, which eliminates the 
conventional steps in the energy re- 
sponse of baffle speakers. (Energy 
response is the total radiation at a 
given frequency, which is more impor- 
tant than the "on- axis" response.) The 
steps in response produce unnatural 
hardening of the sound. Since the 
doublet avoids these steps, it will sound 
much more natural. 

0 The cosine pattern also tends to 
reduce total "room color" effects at all 
frequencies, just as it does in the bass 
region. The effect is very much like 
that of the cardiod, figure -8 microphone, 
as used by recording engineers to min- 
imize the color of unfavorable record- 
ing environments. 

0 The cosine radiation pattern re- 
duces the "acoustic ratio" perceived by 
the listener -the ratio of reflected 
sound to sound direct from the speaker. 
The more the listener hears the speaker 
directly, the less he listens to room 
reflections, the replica of the sound 
pressures at the recording microphone. 

Thus, the doublet speaker is a real 
tool for bringing laboratory advances in 
reproduction into the listening room. 
Wherever we insist on the final degree 
of listening transparency and cleanli- 
ness, unmarred by room effects, we 
must accept the doublet electrostatic. 

The rest is modern history. The 
QUAD has been joined by the KLH 
free- standing unit of 1960, as designed 
by Arthur Janszen. These two, the 
QUAD and the KLH, are interesting 
contrasts in size, power -handling capac- 
ity, approach to homogeneity, and fre- 
quency parameters. As other full -range 
units are presented, they will undoubt- 
edly have their individual variations, 
expressing the objectives, the knowl- 
edge and the solutions of their respec- 
tive designers. 

Electrostatics can be designed in any 
fashion, to produce any power level 
required, with negligible distortion, 
with uniform sound pressures over any 
desired listening area independent of 
frequency, and with aperiodic opera- 
tion. These very desirable character- 
istics cannot be duplicated with dynam- 
ic speakers. The electrostatic principle 
has permitted the designer to overcome 
the dynamic woofer tweeter concept to 
produce a closely coupled, integrated 
assembly which can be designed for any 
listening application. As we proceed 
into the exciting new art of stereo 
reproduction, and as we develop our 
knowledge of the specific requirements 
for proper loudspeakers for stereo, we 
will undoubtedly find that we will go 
toward completely predictable, low - 
distortion systems - the free- standing 
electrostatics ! END 
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The Quad with grille removed. The two outside sections form the bass unit, with 
maximum efficiency up to 350 cycles. The center mid -range -treble unit reproduces 
up to 6,000 cycles along its outer portions and a 13/8-inch strip in the center handles 
the highest frequencies. 
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THE OLD -TIMER AND THE YOUNG HAM 
had just returned from a service call. 
As they were setting down their equip- 
ment, the door opened and a shock- 
headed man in a slightly grimy T -shirt 
rushed in. "Here," and he handed the 
Old -Timer a small tube. "You got one 
like it ?" 

"S'matter with this one ?" asked the 
Old- Timer. 

"It's dead. Doesn't light up at all. 
All thl rest of 'em are lit, but that 
one's dead," replied the man. 

"Well, there just might be something 
wrong with it." He picked up a tube 
from the shelf, tested it and handed it 
to the man. Then he checked the old 
tube. "You're just as right as a fox," 
he said. "She's dead, all right. Try 
that'n for size and see if it don't fix 
you up." 

"How much ?" asked the man. 

people in the world to gripe about 'em. 
Who was it got three alignment jobs 
last week on radios that had been 
tuned at home ?" 

"Me," admitted the Young Ham. 
"And who was it," continued the 

Old- Timer, "that got to install a new 
flyback transformer, speaker and quite 
a bit of other stuff on old man 
Spritzer's set week before that, after 
he repaired it himself ?" 

"You," said the Young Ham. 
"So, don't knock the do -it -your- 

selfers. If they want to tinker with 
their own sets, let 'em. Especially if 
they come in here and buy the tubes 
from us. I know this last guy has 
cabbaged a lot of free advice off me, 
but he buys all his tubes an' parts 
from me, which is just clear gravy, and 
I sold him a new picture tube only last 
month, too. They're customers, just like 

secret to success, that's it. Make a real 
sincere effort to make friends and the 
chances are you'll succeed! No phony 
stuff or puttin' on a big glad -hand act 
when you don't mean it. People can spot 
that high -pressure stuff a mile off! Take 
them two characters that was in here 
last week sellin' magazines. Why, they 
had a sales talk that just wouldn't 
quit! You'd have thought I was their 
long -lost brother or somethin', but it 
was just as phony as a three- dollar bill! 
And for that very reason, I didn't buy 
their dery magazines! I can't stand 
high -pressure salesmen!" 

"That's the truth," agreed the Young 
Ham. "I've seen some of 'em workin' 
on you. I thought we were going to 
have to throw that pair out bodily, you 
kept saying no so much!" 

"True, true," said the Old -Timer 
with a twinkle. "But, no kiddin', I'm 

Han dl/ng 
Do-itiourselfers 

By JACK DARR 

"Lessee. Dollar ninety. Thank you, 
sir," he said, accepting the money, and 
throwing the old tube into the waste- 
basket. "How's the thing runnin' ?" 

"Fine, fine. Picture's just as clear as 
a bell. Didn't have a bit of sound, 
though." 

"Well, that oughta fix it up. If it 
doesn't, holler," said the Old- Timer. 
The customer agreed, and left. The 
Young Ham glared after him. 

"That's another kind of character 
I can't stand, " -he growled. "Darn do- 
it-yourselfer! Why don't they call us 
instead of messin' with their sets all 
the time ?" 

"Look who's talkin'!" The Old -Timer 
grinned as he started to check a TV set 
on his end of the bench. "Who was it 
took the head off that hot rod of yours 
and ground the valves last week? Th' 
Ford garage ?" 

"Well, that's different," said the 
Young Ham. 

"How ?" asked the Old -Timer inno- 
cently. 

"Well, I -that is, I ought to -Aww, 
you know what I mean!" 

"Makes a difference whose corn the 
shoe's pinchin', don't it ?" quipped the 
Old- Timer. "No, sir, knucklehead, the 
sets these guys mess up are usually 
their very own, and they have the right 
to do anything whatever they want 
to them. Besides, we should be the last 
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anybody else, and we want to treat 'em 
with the utmost of respect, just like all 
the rest." 

"I guess you're right, there, at that," 
said the Young Ham. "I never thought 
of it that way. They were always just 
a nuisance to me." 

"Junior, no customer is ever a nui- 
sance!" said the Old -Timer severely. 
"They're our bread and butter and 
don't you ever forget it! Two very 
important things you gotta have to get 
along with people, and you'll find, if 
you check up, that a very large per- 
centage of our customers are people. 
Two things : tolerance and friendliness! 
You gotta have tolerance. People bein' 
what they are, they've got their little 
quirks and idiosyncrasies, and you've 
got to learn to ignore the irritatin' 
ones. You've got to make allowances 
for people, just the same as they make 
allowances for you! If you treat 'em 
as just plain human bein's, and try to 
get along with 'em, you'll find almost 
all of 'em willin' to meet you more than 
halfway." 

"I see," said the Young Ham. 
"I sure hope you do," declared the 

Old -Timer seriously. "That's about the 
most valuable asset a man can have. 
Next, comes friendliness. I'll tell you 
a little secret. I really try to make 
friends with everybody that comes into 
this shop, customer or not. If there's a 

serious about that makin' friends busi- 
ness. I'd like to see you practicin' on 
that. Learn to feel sorry for the cus- 
tomer when he comes in with troubles. 
Sympathize with him and let him see 
that all you want is to get him out of 
his trouble as quick and as cheap as 
possible. If you can get that message 
across to him, that you really meats it, 
half the battle's won and he's gonna 
feel a lot more kindly toward you. 
You've not only made a friend, but a 
faithful customer; one who'll recom- 
mend you to his neighbor when he's in 
trouble. And lenìme tell you one thing, 
Buddy boy, that right there is the best 
and cheapest advertising that you can 
get and the kind you can't pay for!" 

"Yes, sir," continued the Old- Timer, 
"you gotta remember those two ideas 
all the time. If you make a mistake, 
admit it. If you're right, be real quiet 
about it and let the customer find out 
about it himself. Of course, it helps if 
you kinda nudge him along the right 
track a little. But, in the long run, 
there's one rule that you gotta always 
follow, if you want to be a successful 
customer -relations man." 

"What's that ?" asked the Young 
Ham. 

"The Golden Rule!" said the Old - 
Timer. "Do unto others as you'd have 
'em do unto you! Let's go gitta 'nother 
cuppa cawfee." END 
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TV ANALYST 

SIMPLIFIES 

SERVICING 

By WAYNE LEMONS 

The Analyst delivers: 
1. Video, audio, rf and if signals. 
2. Test pattern signals for adjusting 

height, width, linearity and center- 
ing. 

3. A 4.5 -mc FM sound channel that 
can be modulated either with an 
internal 400 -cycle tone or from an 
external sound source. 

4. A 400 -cycle tone for tracing audio 
amplifier circuits. 

5. Separate horizontal and vertical os- 
cillator driving pulses for substitu- 
tion tests. 

6. Horizontal and vertical "plate 
drive" for injection at the plate of 
either horizontal or vertical output 
stages. 

7. Adjustable amplitude, positive or 
negative sync pulses for tracing 
sync circuits. 

spot on the scanner tube is at exactly 
the same place as the spot on the TV 
tube. Now if we insert a transparency 
that, at any given instant, blocks the 
spot on the scanner tube from reaching 
the photomultiplier tube, this spot will 
also be missing (cut off) from the TV 
picture. Actually, this light variation 
is changed into a voltage variation 
by the photomultiplier since it doesn't 
conduct unless excited by light. This 
voltage (video) is amplified by the first 
video amplifier and fed into a video 
phase inverter so that either positive 
or negative signals are available at 
the VIDEO jack. 

Horizontal and vertical sync signals 
from the Analyst's oscillators are fed 
into a sync mixer and phase inverter. 
The sync signals are mixed with the 
video in the plate circuits of the 1st 

ß.YK Anal. .k CON el' l'1.11110 ed. 

Unique test instrument substitutes whole sections of a TV receiver to pinpoint circuit faults 

THE B &K ANALYST IS BASICALLY A SMALL 
TV transmitter capable of injecting 
both video and FM modulated audio at 
their natural frequencies or superim- 
posed upon an rf or if carrier (modu- 
lation). In addition, the instrument 
supplies dynamic signals for checking 
vertical and horizontal sweep, sync and 
agc circuits. Also provided is a shorted - 
turns indicator for checking flybacks 
and yokes and a continuity -leakage 
checker. A 3.563 -mc crystal oscillator 
(15,750 cycles below color burst) pro- 
duces a rainbow pattern for checking 
color sets. 

This versatile instrument uses trans- 
parent slides and a flying -spot scanner 
to produce various test patterns on the 
TV screen. A standard test pattern, 
cross -hatch pattern, dot pattern, and 
a color -bar pattern are included with 
the instrument. A blank for making 
your own design or advertising mes- 
sage, etc. is also included. 

For troubleshooting individual cir- 
cuits and localizing troubles, the Ana- 
lyst includes a variety of test functions 
which should provide the technician 
with almost unlimited test procedures 
for 'cornering a particular TV fault. 
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8. Leakage- continuity and shorted - 
turns indicator for checking fly- 
backs and yokes. 

9. Low -impedance vertical yoke driv- 
ing signal. 

10. Agc keying pulse. 
11. Adjustable calibrated negative bias 

supply. 
12. White -dot and cross -hatch pattern 

for converging color sets. 
13. Color bar pattern for testing 

chroma circuits of color sets. 
14. Complete audio -video modulated 

transmitter for demonstrating TV 
sets, using as an advertising medi- 
um or for checking community an- 
tenna systems, etc. 

15. High -level video test signal for di- 
rectly modulating a TV picture 
tube. 

How the Analyst works 
The block diagram, Fig. 1, helps to 

explain its many functions. The scanner 
tube (5BKPV -1) is positioned so that 
light from it falls on the 931A photo - 
multiplier tube. Since the scanner tube 
is deflected by the same horizontal and 
vertical signals used to sync the TV set 
being tested, at any given instant, the 

video amplifier. They also go to the 
SYNC output jack through an amplitude 
control. Either positive or negative sig- 
nals for tracing sync circuits are avail- 
able, with a peak to peak voltage of 
0-50. 

The video and sync composite is also 
fed to the rf modulator which, in turn, 
amplitude -modulates the rf (or if) os- 
cillator. Other signals that can modu- 
late the rf -if oscillator are the sound 
and color oscillator. 

An ingenious system of sound modu- 
lation is used so that two precisely con- 
trolled high- frequency rf carriers (such 
as used in a TV station) are not needed, 
and so that a frequency -modulated sig- 
nal is available at the 4.5 -MC output 
jack. 

A 4.5 -mc oscillator is first frequency - 
modulated. Then the composite is fed 
to the rf modulator which, in turn, 
amplitude -modulates the rf (or if) car- 
rier with the already frequency -modu- 
lated sound. Seem complicated? The 
simplified schematic of the rf modulator 
should help to clear it up ( Fig. 2) . 

The color oscillator signal (when on) 
is also fed into the rf modulator. This 
oscillator produces a rainbow pattern 
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Fig. 1 -Block diagram of the B &K model 1076 Television Analyst. 

Fig. 2 -Rf modulator section of the 
model 1076. 
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because it is exactly 15,750 cycles (hori- 
zontal scan frequency) below the color 
burst frequency. Color is produced since 
the color oscillator is exactly 1 cycle 
(for each horizontal scan line) removed 
from the color burst frequency. This 
represents phase excursion of 360° and, 
since color is produced by phase 
changes, a color rainbow pattern is pro- 
duced on the TV screen. This rainbow 
is exhibited whether a color pattern 
slide is used or not. However, by using 
the color- pattern transparency, the 
colors appear in distinct bars and the 
proper color is identified by name and 
number (Fig. 3). 

The Analyst is ideal for setting up 
color convergence since the cross -hatch 
or dot pattern is automatically locked 
in and stable. The cross -hatch pattern 
also has small dots near the center for 
setting do convergence. 

Flyback yoke checker 
The Analyst will check flybacks and 

yokes for continuity or leakage between 
windings. It will also check them for 
shorted turns. Leakage is checked by 
applying approximately 50 volts be- 
tween the windings. Any leakage (or 
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Fig. 3 -This color bar pattern is pro- 
duced by mixing the output of a rain- 
bow generator with that of a flying -spot 
scanner. 

continuity) puts a positive voltage on 
the grid of the 12AU7 (Fig. 4). The 
tube conducts and the voltage drop in.. 
creases across the 120,000 -ohm resistor, 
lighting the neon NE -51. The negative 
voltage used for calibrating this circuit 
is developed by the shorted -turns test 
oscillator. When checking for shorted 
turns (or leakage continuity), the CAI. 

(calibration) control is set so the neon 
is just extinguished. If a transformer 
with a shorted turn is connected to the 
jack, a load is placed on the oscillator 
and it develops less negative voltage. 
The neon lights, indicating the defect 
(Fig. 5). 

Other interesting circuits let you 
drive the horizontal or vertical output 
circuits by connecting the Analyst right 
to the plate cap of the horizontal or 
vertical output tubes in the TV receiver. 
Or you can drive the grid circuits of 
the output stages with the oscillator 
outputs. When driving the plate cir- 
cuits, a neon BOOST INDICATOR lights up 
on the front panel if the circuit is work- 
ing. A clip -on boost indicator is also 
furnished and is stored in a holder on 
the front panel. 

The techniques of troubleshooting 

6CG7 
HORIZ 
OSC 

VERTICAL 
DRIVE 

AMPLITUDE 

6006 
HOR Z 
OUTPUT 

HORIZ AGC 
GRID Q KEYING 
DRIVE PULSE GROUND 

Fig. 4 -Basic circuit of the leakage - 
continuity checker in the Analyst. 
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100 K 

. CAL 

NEG VOLTAGE 

FROM O' 

200V 

that could be evolved using this instru- 
ment would seem to be limited only by 
the ingenuity of the operator. Now let's 
look at some actual service problems 
and use the Analyst to find the trouble. 

Case histories 
Symptom: Raster, No picture or 

sound. 

K 

200VAC 

H CVPRECT 

_ I 

HORIZ 
I 

PLATE CAP - - - - - -J 

12AU7 NE-5) 
120 K 

100K ,r 'MEG 

CAL 

.005 
.002 

T' 
05 

200V 

FLYBACK BEING TESTED 

r 

OUTPUT L 

Fig. 5 -This circuit finds shorted turns 
in flybacks and yokes. 

HORTED TURN 
LOADS OSCILLATOR 

a NEON LIGHTS 
(SEE TEXT) 
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Fig. 7 -Here an open capacitor caused 
Fig. 6 -Open detector diode resulted weak sound. 
in no picture or sound. 

FROM, 

VERT OSC 

VERT OUTPUT 
VERT OUTPUT 
TRANS 

TO VERT 
()EFL COIL 

Fig. 9- Insufficient vertical deflection 
was caused by a resistor increasing in 
value. 

Service procedure: Injected negative 
video signal into grid of 6AW8 video 
amplifier. A locked -in picture appeared. 
Injected if signal into grid of third if 
tube and swept if dial through its range. 
Got no picture or sound. Injected if at 
plate of third if and swept if dial 
through its range. Still no picture or 
sound. 

Conclusion: Signal being lost between 
plate of third if and grid of video ampli- 
fier. Further checks revealed that diode 
detector was open. Replacing it cured 
the trouble (Fig. 6). 

* * O. 

Symptom: Weak sound. 
Service procedure: Injected 400 -cycle 

tone at grid of audio output tube. 
Result: clear tone. Injected signal at 
grid of first audio. Large increase in 
tone volume meant first af stage was 
OK. Injected signal to "hot" side of 
volume control. Tone very much weaker 
than at the grid. 

Conclusion: Signal being attenuated 
between volume control and first af 
grid. Further checks revealed that ca- 
pacitor C (Fig. 7) was open. 

* * * 

Symptom: No high voltage- Singing 
in flyback. 

Service Procedure: Removed plate 
cap from 6BQ6 horizontal amplifier and 
injected horizontal plate drive from 
Analyst into it. Boost indicator on An- 
alyst lit, raster returned. Injected hori- 
zontal grid drive into grid (pin 5) of 
6BQ6. Also had high voltage and ras- 
ter. 

Conclusion: Horizontal oscillator not 
functioning properly. Checked horizon- 
tal oscillator circuit and found open 
electrolytiè decoupling capacitor (C in 
Fig. 8). Replaced it and set functioned 
properly. 

36 

1/2 6E88 
SYNC AMPL 
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Fig. 8 -An open decoupling electrolytic 
killed the high voltage. 
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Fig. 10 -Poor sync was traced down to Fig. 11- Negative picture was caused by 
a break in a flyback lead. a broken capacitor lead. 

Symptom: About 1 -inch vertical de- 
flection. 

Service Procedure: Injected vertical 
plate drive signal at plate of vertical 
output tube. Vertical deflection normal. 
Injected vertical grid drive signal into 
grid of vertical output tube. Deflection 
still inadequate. 

Conclusion: Trouble in vertical out- 
put stage. Checking proved that resistor 
R in series with the vertical linearity 
control in the cathode circuit had in- 
creased to a high value (Fig. 9). Re- 
placement cured the trouble. 

* * * 

Symptom: Virtually no sync- verti- 
cal hold very critical, horizontal hold 
somewhat better. 

Service Procedure: Injected rf sig- 
nal into antenna terminals. Injected 
sync signal into plate circuit of sync 
output stage (positive polarity). Pic- 
ture locked in with about 20 volts of 
sync. Injected sync signal into grid of 
sync output tube (reversed polarity us- 
ing sync output control and reduced 
output). Picture still locked in. Injected 
same signal into plate of sync amplifier. 
No lock -in of picture except with sync 
output control turned to feed in about 
30 volts of sync. 

Conclusion: Sync signal being atten- 
uated between plate of first sync ampli- 
fier and grid of sync output. Investiga- 
tion disclosed that the wire lead of 
capacitor C had broken off (Fig. 10). 

* * * 

Symptom: Color programs could not 
be received in color. Black- and -white 
reception perfect. 

Service Procedure: Inject color sig- 
nal from Analyst to input screen of 
bandpass amplifier. Color pattern ap- 
peared on screen. No circuit faults in 
if strip. 

Conclusion: Align if's. Color burst at 
3.58 was suppressed because misalign- 
ment did not allow full if bandpass. 

* * * 

Symptom: Receiver produces color 
and black- and -white pictures but colors 
were wrong. 

Service Procedure: Obviously, the if 
strip is OK or no color would appear at 
all. Hook up Analyst to feed color sig- 
nal to receiver antenna terminals. Ex- 
amine color bar pattern. No red in pat- 
tern. R -Y demodulator must be de- 
fective. Check R -Y demodulator. No 
plate voltage. Coil in plate circuit open. 

Conclusion: Replace open coil with 
new unit. Replace demodulator tube. 

* * * 

Symptom: No color, picture or sound. 
Normal raster. 

Service Procedure: Defect not iso- 
lated to color circuits as monochrome 
picture also missing. Use Analyst as if 
servicing monochrome set. Fault traced 
to defective if transformer. 

Conclusion: Replace transformer. 
* * * 

Symptom: Negative picture, no sync. 
Service Procedure: Trouble in the agc 

was suspected. To confirm our suspi- 
cions, the adjustable negative bias 
available on the front panel of the An- 
alyst was connected to the age line, and 
adjusted. At about 5 or 6 volts nega- 
tive, the picture locked in. Set had keyed 
age. No negative voltage was being de- 
veloped by the keyer even when zero 
biased. Keyer pulse from Analyst was 
injected at the keyer plate and the neg- 
ative agc voltage returned. 

Conclusion: No keyer pulse to plate 
of keyer tube. Investigation uncovered 
a broken lead wire on the flyback trans- 
former (Fig. 11) . END 
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The complete! in.truntent. Vl her. turned on, the 
meter pointer will move to its full-scale position. 

build a sensitive 
directional light meter 
By THOMAS R. TULLSEN 

A simple but accurate amplified light meter that you 

can use indoors to measure available light 

Inside the light meter. Obviously, the 
unit can be made still smaller. 

JULY, 1961 

NEARLY EVERYONE WHO HAS AN ADJUST - 
able camera owns a light meter. It is 
an invaluable aid to correct exposure. 
But most meters have shortcomings 
that hinder their use under low light 
conditions and their accuracy with 
scenes of high contrast. 

Using high -speed film, even an in- 
expensive camera can make perfect 
exposures where light levels are below 
the range of most light meters. Sensi- 
tive meters are nearly compatible with 
new film speeds, but their price may 
approach that of the camera used. 

A more subtle fault of even the best 
meters is their poor directional char- 
acteristics. Light meters usually take in 
a very wide view angle compared with 
the angle seen by the camera. Suppose 
the subject seen through the viewfinder 
is dark and shaded while the surround- 
ings are bright. Then the meter must 
be moved much closer to the subject. 
Otherwise, bright light from the sur- 
roundings enters the meter and causes 
a false reading. 

In the meter to be described the view 
angle is tailored easily to match the 
camera used. Loss of sensitivity result- 
ing from decreased view angle is more 
than made up for by the single stage 
of amplification that makes sensitivity 
about 20 times that of the average me- 
dium- priced meter. Therefore, the meter 
can be used indoors with normal room 
lighting, either day or night. 

Circuitry and construction 
A CK722 emitter follower drives a 

miniature 200 -µa meter (Fig. 1). Tran- 
sistor base bias is adjusted for full 
meter deflection with METER SET poten- 
tiometer Rl. Exposure to light causes 

R2 

3ATT2 -o 
200µA 

560 K 

SI ON-OFF 

RI -pot, 500,000 ohms, linear 
52- 560,000 ohms, /2 watt, 10% 
BATT 1 -9 volts, mercury, miniature 
BATT 2 -3 volts, 2 penlight cells in series 
M -200 µa meter, miniature (Alto P -1000 series 

or equivalent) 
PC- Clairex CL -3 photocell 
Sl -dpst slide switch 
S2-spdt slide switch 
V -CK722 
Case, 41/4 x 21/4 x 11/2 inches 
Miscellaneous hardware 

Fig. 1- Circuit of the amplified light 
meter. 
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/2° 
Fig. 2- Details of the photocell as- 
sembly. 

the photocell to decrease in resistance. 
This biases the transistor toward cut- 
off. When S2 is in position 1, BATT 1 
is added to provide a high- sensitivity 
range. R2 compresses the high end of 
the high- sensitivity scale to provide a 
small overlap between ranges. The 
CK722 may drift a little with tempera- 
ture changes but this can easily be com- 
pensated for by resetting Rl. 

Layout, assembly and wiring are not 
critical and details are left to the build- 
er. Any small box can be used as the 
chassis. I used a 4% x 21/4 x 1% -inch 
aluminum box. Make a hood for the tiny 
photocell by wrapping a few layers of 
black electrical tape around the sensi- 
tive end as in Fig. 2. A rubber grommet 
holds the assembly in place. Since the 
microammeter reads backwards, mount 
it upside down. Remove the meter face 
plate, turn the back side up and smooth 
the bare metal surface with steel wool. 
Then remount the face plate and cali- 
brate it, by marking a scale with India 
ink on the prepared surface. 

Final adjustment 
With your light meter operating, 

check the view angle by standing about 
10 feet from a bright bulb in a dark 
room. Swing the meter slowly from side 
to side and note when the reading be- 
gins to drop rapidly. These points indi- 
cate the limits of your light meter's 
view angle. Keep them in mind by pick- 
ing two objects in the room that lie in 
those directions. Remaining in the same 
spot, pick up your camera and center 
the bulb in the viewfinder. The two ob- 
jects you have picked should lie at the 
extreme edges of the scene visible 
through the viewfinder. If the two ob- 
jects lie outside the viewfinder, make the 
tape hood on the photocell shorter. If 
they are too close to the center, make 
the hood longer. Repeat this procedure 
until the meter and camera angles 
match. 

Calibration is simple and accurate. 
Establish and mark points on your me- 
ter's scale by comparison with a bor- 
rowed or rented conventional meter. Be 
sure to hold both meters near an evenly 
lighted, colorless surface to eliminate 
directional effects. Since there are two 
sensitivity ranges, two sets of points 
should be marked. 

Camera settings depend on film speed 
as well as light intensity, so make a 
small table to show typical aperture 
and shutter settings for various film 
speeds. The first column should show 
meter readings, and the remaining col- 
umns should represent particular film 
speeds and typical camera settings. 
Make the table compact enough so you 
can stick it right onto the back of the 
meter. END 
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'SHORT -WAVE FORECAST 

for July By STANLEY LEINWOLL 
IN A RECENT READER SURVEY WE DISCOVERED AN UNEXPECTED INTEREST IN SHORT - 
wave listening. Roughly 60% of you are tuning in the international broadcasts. 
In view of this interest, we have arranged with Stanley Leinwoll, radio -frequency 
and propagation manager of Radio Free Europe, to prepare monthly propagation 
forecasts for RADIO -ELECTRONICS readers. 

The tables show the optimum short -wave broadcast band, in megacycles, for 
short -wave propagation of programs between the locations shown during the time 
periods indicated. 

To use the tables, the listener selects the one most suitable for his own location, 
reads down the left side to the region he wishes to hear, then follows the line to 
the right till he is under the figure showing the nearest time. (Time is given at 
the tops of the columns in your local standard time, in 2 -hour intervals from 
midnight to 10 pm.) The figure in the intersecting square is the short -wave band 
(in megacycles) nearest to the optimum working frequency. 

For example, a listener in the Eastern USA would be most likely to receive 
broadcasts in the 9 -mc broadcast band from Western Europe at midnight, while 
the 15 -mc band would be best at noon, Eastern Standard Time. 

The tables are designed to serve primarily as a general guide, since day -to -day 
variations in receiving conditions can be large. 

At certain hours, propagation over some of the paths given in the tables is 
impossible or extremely difficult (for example from Eastern USA to Australia 
and New Zealand) with reception questionable. If an opening does occur, how- 
ever, it is most likely to be in the bands shown. 

Since this is a new feature, our readers are invited to participate in its forma- 
tion by submitting comments, questions and suggestions. 

EASTERN US to: Mid 2 4 6 8 10 Noon 2 4 6 8 10 

West Europe 9 9 11 11 15 15 15 15 15 15 11 11 

East Europe 9 9 9 11 11 15 15 15 15 11 11 9 

Northern Latin America 15 15 15 15 15 15 15 15 15 15 15 15 

Southern Latin America 15 15 11 15 15 15 15 15 15 15 15 15 

Near East 9 9 9 11 11 11 15 15 15 15 11 9 

North Africa 11 11 11 15 15 15 15 15 15 15 15 11 

South & Cent. Africa 9 11 11 15 17 17 11 11 11 15 11 9 

Far East 11 11 11 11 11 15 15 15 15 15 15 11 

Australia & New Zealand 11 11 11 11 9 9 9 21 21 21 21 15 

CENTRAL US to: 
West Europe 11 11 11 11 15 15 15 15 15 11 11 11 

East Europe 9 9 11 11 11 15 15 15 11 11 11 11 

Northern Latin America 11 11 11 15 15 15 15 15 15 15 15 15 

Southern Latin America 15 11 11 15 15 15 15 15 15 15 15 15 

Near East 11 11 11 11 15 15 15 15 15 11 11 11 

North Africa 11 11 11 15 15 15 15 15 15 15 11 11 

South & Cent. Africa 11 11 11 15 15 11 11 17 17 11 15 11 

Far East 11 11 11 11 15 11 15 15 15 15 15 15 

Australia & New Zealand 11 11 11 11 11 11 15 21 21 21 11 15 

WESTERN US to: 
West Europe 9 9 11 11 15 15 15 15 15 11 11 11 

East Europe 11 9 9 11 11 15 15 11 11 11 11 11 

Northern Latin America 11 11 11 15 15 15 15 15 15 15 15 11 

Southern Latin America 15 9 11 15 15 15 15 15 15 15 15 15 

North Africa 9 9 11 11 15 15 15 15 15 11 11 11 

South & Cent. Africa 11 11 11 15 15 11 17 17 11 9 9 9 

Far East 15 11 9 11 15 15 15 15 15 15 17 11 

South Asia 15 11 9 11 15 15 15 15 15 15 15 15 

Australia & New Zealand 15 15 11 11 11 15 21 21 21 21 21 17 
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Troubleshooting 
the sweep generator 
Here's an easy way to localize the trouble 

By DAVID R. ANDERSON 

The sweep generator is an indis- 
pensable unit of test equipment when it 
comes to aligning TV and FM receivers. 
However, like any other unit of elec- 
tronic equipment, it breaks down occa- 
sionally. When this happens, the owner 
can save time and inconvenience by 
servicing the instrument himself. All 
you need is a scope and a simple broad- 
band detector made up of one diode, 
one resistor, and two capacitors. 

Although servicing the sweep gen- 
erator is not the usual thing for the TV 
technician, it is not too difficult if a 
systematic approach to the problem is 
used. The first step in this approach is 
to divide the generator into sections. 
This simplifies the troubleshooting pro- 
cedure by allowing the technician to 
trace the defect to one section. He may 
then concentrate on that section to find 
the defective component. 

There are, of course, many models of 
sweep generators, and the design of 
their circuits varies. However, the same 
procedure may be used to trace the de- 
fect to a specific section for all models. 

The sweep generator may be divided 
into five sections: rf oscillator, sweep 
circuit, agc section, blanking section and 
power supply. Some of the older mod- 
els may not have all these sections, but 
the defective section is found in the 
same way for these units as for one 
using all five. 

Localizing defective section 
Most sweep generators are designed 

with enough rf output to make the set- 
up shown in Fig. 1 a very effective way 
of localizing the defective section. The 
detector circuit is made of readily avail- 
able components, and can be put to- 
gether in a few minutes. 

Fig. 2 shows various traces that ap- 

SWEEP GEN 

SCOPE 
' HORIZ OUTPUT 

SCOPE 

BROAD 
BAND 
DETECTOR 

1N48 

VERT HORIZ 
INPUT NPUT 

e 

22K 

COAX CABLE 47µ4hf 

Fig. 1 -Test setup for troubleshooting 
a sweep generator. 
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pear on the screen of the scope when 
using the setup of Fig. 1. The form the 
trace takes immediately indicates which 
section is defective. The waveforms 
shown assume a zero -level reference 
line which appears only if the sweep 
generator has blanking and zero -base- 
line inserter. 

Fig. 2 -a shows a trace produced by 
a normally operating generator. The 
markers are produced by either the 
sweep generator's built -in marker oscil- 
lator or an external one. 

Fig. 2 -b gives an example of what 
no rf output would look like. Since the 
rf oscillator produces the rf output, a 
trace such as the one shown immedi- 
ately localizes the defect to this section. 
However, this section, in addition to the 
rf oscillator, usually contains a cathode 
follower used to isolate the oscillator 
from the load. 

Either the oscillator or cathode fol- 
lower may be at fault. To localize the 
defect to one or the other, a quick volt- 
age measurement at the grid of the 
oscillator will tell whether or not it is 
working. If negative bias is present, 
the oscillator is working and the cath- 
ode follower is at fault. If there is no 
bias, the trouble is in the oscillator. 

Sweep circuits 
If, with the sweep width control set 

at maximum and a marker frequency 
applied, the trace appears as in Fig. 2- 
c, there is no sweep (we're not talking 
about deflection). A trace such as this 
localizes the trouble to the sweep cir- 
cuits, since it is their duty to vary or 
sweep the rf oscillator frequency. 

As you can see, there is rf amplitude 
so the rf oscillator is working. How- 
ever, instead of making a pip on a 
small part of the trace, the marker fre- 
quency is beating with the entire trace. 
This shows the rf oscillator is operating 
at a single frequency instead of produc- 
ing a swept band. 

There are many ways of varying the 
frequency of the rf oscillator to produce 
a band of frequencies. For instance, it 
may be done electronically with a unit 
known as an Increductor or by mechan- 
ically varying an inductor or capacitor. 

In most cases, when an electronic 
sweep circuit is used, it can be checked 
quickly with an ohmmeter by looking 
for shorts and opens. If the sweep is 
mechanical, the electronic portion may 
be checked with an ohmmeter while the 
mechanical portion is checked visually. 

If the generator has automatic gain 
control and the trace appears as in Fig. 
2 -d, the defect is localized to the agc 
section. The purpose of the agc is to 
control the output of the rf oscillator 

so the rf amplitude is the same for all 
frequencies. If the trace has a dip such 
as the one shown, all frequencies do not 
have the same amplitude. 

A control usually sets the operating 
point of the agc action. This control 
should be adjusted before any trouble- 
shooting is done. If this adjustment 
does not clear up the trouble, voltage 
and resistance measurements will quick- 
ly show which component is at fault. 

To avoid the confusion of a double 
trace, many sweep generators are 
equipped with retrace blanking. This 
section, as the name implies, blanks out 
the retrace portion of the sweep signal. 
For instance, if it is desired to view the 
portion of the sweep cycle when the fre- 
quency is moving from the low- to the 
high- frequency end of the band, the rf 
oscillator will be cut off or blanked 
when the frequency is moving from the 
high- to the low- frequency end. This 
eliminates the retrace line and forms 
the zero reference line shown in Fig. 2. 

Fig. 2 -e shows an example of an un- 
blanked trace. As can be seen, the zero 
reference line is missing, and the mirror 
image of the trace appears. Such a 
trace, of course, localizes the trouble 
to the blanking section. Here, as with 
the other sections, a few voltage and 
resistance measurements will reveal 
the defective component. 

The sweep generator power supply 
will offer no problem to the technician. 
It usually consists of a full -wave rec- 
tifier with a pi filter. This, of course, is 
a very familiar circuit. 

The main problem when troubleshoot- 
ing sweep generators is to localize the 
defective section. Using the arrange- 
ment in Fig. 1 greatly simplifies this 
problem. Once the defective section is 
located, a few voltage and resistance 
measurements pinpoint the defective 
component. This procedure enables the 
owner to service his generator in a 
minimum of time. END 
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e 

Fig. 2- Patterns and what they mean: a- normally operating sweep generator; 
b-no rf output. e-no sweep; d -poor 
age; e-no retrace blanking. 
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DON'T DO HALF A JOB 

By HAROLD DAVIS 
The service technician who walks in, 

crams a few tubes into his customer's 
television set, collects his $15 and walks 
off without thoroughly adjusting the 
receiver isn't getting the job done. 

The starting place with adjustments 
is the picture tube. I never make a call 
without bringing my pix -tube rejuve- 
nator along. There is no way of getting 
a good picture on a washed -out picture 
tube and, if one has the equipment (and 
he should have), rejuvenating is a 
small effort. 

Before rejuvenating the picture tube, 
discharge the high -voltage at the anode 
connection. And, if you don't want to 
burn a brown spot on the face of some- 
body's picture tube, don't ever forget it. 
Also adjust the focus and ion -trap 
magnets after rejuvenating. I have seen 
picture tubes refuse to light up after 
rejuvenation because of the ion -trap 
magnet adjustment. 

This is a good place to point out 
that every time a damper, horizontal 
output or high -voltage rectifier is 
changed, check the focus and ion -trap 
magnet. Anything that varies the volt- 
age in the horizontal circuit can neces- 
sitate such adjusting. Installing new 
rectifiers increases the overall voltage 
and makes these adjustments necessary. 
In fact, so does normal deterioration of 
the tube itself. An old picture tube can 
often be brightened simply by adjust- 
ing the ion -trap magnet. 

The ion -trap magnet should be ad- 
justed only after the set has been 
operating long enough to be hot. If the 
gadgets that position the picture are 
moved, then the ion -trap magnet must 
be readjusted. Never try to remove 
dark corners with the trap. The posi- 
tioners are there for that purpose. 
Operate the ion -trap magnet as far 
back on the neck of the tube as possible. 
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Sometimes good brightness can be 
obtained at two spots, one far in on the 
neck and another closer to the base of 
the tube. Use the one furthest from 
the bell of the tube. 

Do not leave the ion -trap magnet out 
of adjustment with the set on. The 
trap directs the electron stream through 
a tiny hole in the electron gun assembly. 
When the picture tube is not lighting 
up, (everything else being normal), the 
electron stream is beating against the 
metal around the hole, and can knock 
off enough of it to cause a gassy condi- 
tion. For safety, keep the brightness 
control setting low during ion -trap mag- 
net adjustment. 

There is little one can do externally 
with the new tubes without ion -trap 
magnets. When these new tubes get 
weak, they go out of focus -and many 
of them do not have a focus adjustment 
either. I have found feeding them a 
good load of electrons in the form of 
rejuvenation the only cure. 

Making it wider 
On the old sets, if you watch closely, 

you will notice that the width control 
pushes the raster out on one side and 
the horizontal linearity on the other. 
You'll also notice that the adjustments 
tune. That is, maximum width is not 
always all the way in or out, but some- 
where in between. On many of the newer 
sets, width is adjusted by pulling a 
piece of thin brass out from under the 
yoke. 

If the brass has been pulled out and 
the raster is still narrow, there is noth- 
ing more that can be done with ad- 
justments and a weak horizontal out- 
put tube or low B- supply voltage should 
be suspected. 

On sets that have one, the horizontal 
drive control can be used to widen the 
picture. However, there is a limit and 

that limit is just before that little 
white vertical line appears on the left 
side of the screen. 

Up and down with the vertical 
The controls requiring the most atten- 

tion are usually the vertical linearity 
and height, sometimes called size. A 
simple job on most sets, but you'll occa- 
sionally run into one where the controls 
do not respond normally. Ordinarily, 
the height or size control spreads the 
picture at the bottom and the vertical 
linearity control spreads it at the top. 
This condition is sometimes reversed, 
and occasionally neither seems to do 
either. 

If the picture is distorted vertically, 
turn both controls until the raster fills 
only about 3 or 4 inches in the center 
of the screen. Then work first one and 
then the other until the picture is spread 
normally. 

You have a normal picture when the 
screen is filled and all raster lines are 
the same width. This can be double - 
checked by rolling the blanking bar up 
and down to see if its size remains 
constant as it crosses the screen. If it 
stays the same width, the controls have 
been adjusted properly. If it starts off 
an inch wide and ends up 2 inches wide, 
better try again. 

If you can't find the vertical size and 
linearity controls, pull the vertical hold 
knob. If the shaft is hollow, stick a 
small screwdriver into it and see if 
you can't feel another control. Find an- 
other front -panel knob that is mounted 
on a hollow shaft and you'll have the 
other. Some Philcos and Emersons use 
this system, and on some Raytheon 
Airline and Truetone sets you have to 
take a plate off around the channel- 
selector shaft. 

On a few sets the technician has 
more trouble finding the controls than 
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using them. On some of the first vertical 
chassis, the controls straddled the ver- 
tical output tube. And, on that line of 
Crosley Super V's, watch out for the 
open connection on the transformer 
that sits within an inch or so of the 
controls. It carries B -boost and, even if 
it doesn't hurt you, it can make you 
hurt yourself ! 

Later the manufacturers wanted to 
save the small amount of metal required 
for a shaft so they just put holes in 
the board and one can get to the con- 
trols by sticking a screwdriver in them. 
The only catch is -which hole is which. 
For all you know, you may be playing 

channel, check it with a properly ad- 
justed picture on the screen. The raster 
may pull slightly out of focus when 
the station selector is turned to a 
station. 

On some recent sets there is no focus 
control, and poor focus is caused by low 
voltage (if the picture tube itself is 
OK). 

The control that contributes as much 
as any to getting a good picture is the 
fine tuning. This is one of the cus- 
tomer's controls, but it won't do him 
much good unless he knows how to use 
it, and the tuner oscillator slug is 
adjusted so he can. If the fine tuning 

The road to satisfied customers and a 

prosperous TV service business is paved 

with properly adjusted TV sets 

with an if transformer. So, don't go 
turning anything 'till you're sure you 
know what you're turning. And above 
all, if something doesn't give, don't 
turn! 

The next development was to stick 
one of the vertical controls onto the 
back of the vertical hold control and 
the other onto the back of one of the 
other front -panel controls. This really 
is an improvement for the technician - 
if he knows about it. If he doesn't, he 
may have to walk off leaving a blank 
space at the top or bottom of the screen, 
thoroughly convinced that the manu- 
facturer just didn't put vertical con- 
trols on the set. 

By the time this gets into print they'll 
probably be hidden in a new place, so, 
if the controls are not where you expect 
them, start looking under everything 
you can get loose. Sets are on the 
market on which it is necessary to take 
off a panel on the front around the 
other controls. 

The manufacturers explain this by 
saying that the position of the controls 
is shown in the service data. That's 
nice. The only rub is that you may not 
have a data sheet on that particular 
set on the job with you. 

Don't take the lines out 
Nearly all older sets have some way 

of focusing the raster, and that is what 
you focus, not the picture. There are two 
general types of focus adjustments - 
mechanical with a magnet, and electro- 
static with a control. The mechanical 
arrangement is critical, and all the 
things that can throw the ion -trap 
adjustment off can throw it out of focus. 
On some older sets it is difficult, if not 
impossible, to get the raster in focus 
over the entire surface of the tube. In 
this case the compromise should be 
around the edges. Get the raster in 
focus in the center of the screen. A 
raster is in focus when its lines are 
clear and distinct. 

If you adjust focus with the set off- 
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is proper, you can rotate the control 
until sound bars appear in the picture. 
The proper setting is then to roll it 
back until they just disappear. 

Getting the wiggle out 
Adjusting the horizontal oscillator 

phase control is usually considered a 
shop job. There is no need, however, to 
go to the trouble of hauling a set in 
just because it needs a phasing adjust- 
ment. Like some of the other opera- 
tions, finding and getting to the phase 
adjustment is often a bigger job than 
adjusting it. To begin with, not all sets 
have a phase adjustment. Some that do 
are RCA, Admiral, Emerson and 
Crosley. One that doesn't is Westing- 
house, and another is G -E. 

On the older sets, getting at the phase 
adjustment usually requires pulling the 
chassis. Old Admirals had a hardware 
screen that could be cut to reach the 
phasing. RCA, on some later models, 
put a hole in the bottom of the cabinet 
through which the phasing could be 
adjusted. 

Later, on vertical chassis, the phase 
adjustment on RCA sets became acces- 
sible through a hole in the board, the 
question being again, "which hole ?" 
It is one of two or three around the 
horizontal oscillator tube, so check dia- 
grams and spot the location before you 
run into any of these. 

Emerson put the phasing adjustment 
on the apron on some of its early sets, 
then moved it up beside the horizontal 
output tube. Keep your hand off the 
top cap during the operation. Even if 
you don't get shocked, you can still be 
burned by the hot envelope. 

The worst thing about it is that half 
the time you can't turn the slug at all, 
especially with a plastic hex wrench. 
Resorting to a metal device, if you can 
find anything to fit it, will demolish the 
coil. Heating the barrel with a solder- 
ing iron has been known to release the 
slug, and sometimes a drop of oil or 
the stuff used to quiet controls is help- 

ful. 
Phasing usually has to be adjusted 

when the vertical lines in a picture 
bend at the top. Otherwise the condition 
tends to get worse until the picture 
falls out of sync when the set warms 
up. The drop out of sync is usually 
accompanied by white flashes. 

When properly adjusted, the lines are 
straight and the picture can be made 
to fall out of horizontal sync without 
the flashing. 

Sound circuits 
Good sound adds to the enjoyment of 

dCumlllilllí 

television, but you don't get it when 
people sound as though they were talk- 
ing through their noses, or lisping, or 
when so much picture information is 
getting in the sound that it sounds as 
if a filter capacitor is open. 

Before attempting to adjust sound, 
two things should be checked: the fine 
tuning must be properly set -rolled 
over until sound bars appear in the 
picture, rolled back until they don't - 
and all audio tubes should be good. 

The adjustment on the secondary of 
the ratio detector or the discriminator 
clears the sound. It requires only a 
slight turn. Hum and distortion will 
appear on either side of the clear spot 
within a single turn. If turning doesn't 
have an immediate effect, there are 
other troubles and the coil had best be 
left as it was. The discriminator or the 
ratio detector transformer is almost 
always sitting immediately in front of 
the tube that performs that function, 
a 6AL5, 6AV6, or 6T8 in most sets. 
The top of the transformer is usually 
the secondary; however, there are 
exceptions. 

Adjusting the primary slug has little 
effect and mostly on the volume, as do 
sound if transformer adjustments. 
These, if one can get to them can be 
peaked to increase the volume, but the 
ratio detector or discriminator should 
be the final check. 

Remove the antenna if the set is 
operating on a strong signal. False 
peaks can be set up when the signal is 
excessive, but check the ratio detector 
once more after the antenna is re- 
connected. 

Sound systems using gated -beam 
tubes such as the 6BN6 and the 6BK5 
are less critical on adjustments. The 
quadrature coil used in this system 
requires only peaking. However, several 
peaks can be found, and the one closest 
to the present setting is normally the 
right one. When these sets start getting 
video information in the sound, one had 
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WHAT'S YOUR EQ ? 

The first of these is a problem rather than a puzzle, since the author shows you how it's done. 
No. 2 is a Black Box that some readers will solve without trouble, and No. 3 is a service sticker 
that may possibly have only one solution. 

Answers to last month's puzzles, with comments on the May quiz, are on page 72. 

We can still use brain -teasers on the engineering level -are swamped with simple ones and TV 
problems. $10 will be paid for each one accepted. Address Puzzle Editor, RADIO -ELECTRONICS, 
154 W. 14 St., New York 11, N.Y. 

Parallel Bulb Puzzler 
THIS is a game. It is intended, not 

only to mystify those of your 
friends familiar with straightforward 
parallel circuitry, but to confound them 
to a point of sheer frustration. They 
have before them five ordinary light 
bulbs of varying wattages connected in 
parallel. Merely by turning' each bulb 
into its socket, one at a time, they are 
to light all four bulbs but the middle 
one -the 75- watter. According to all 
laws this should be easy; but they find 
that by turning in the first bulb noth- 
ing happens. Turn in the second bulb, 
all others turned out, and it glows. Now 
turn in the first bulb again, and the 

Black -box Puzzler 

second one goes out. Or, turn in bulbs 
two and five, and both glow. Now turn 
in any remaining bulb and they will all 
go out. This mystification will prevail 
until the bewildered one discovers that 
bulb three responds rather peculiarly in 
respect to the others. Presto -with a 
little logic he has it and all the bulbs 
but the middle one are glowing with 
about the same intensity. What adds to 
the confusion is that the first bulb, a 
40- watter, will not glow when turned 
in, and this discourages the puzzler 
from trying the larger 75- watter which, 
after all, is not to be lit. But turn it in, 
and there it is glowing. This, only if 

THE ingenious little brain twister be- 
low is reprinted from the April 1961, 

issue of Electron Bulletin, Cleveland 
Institute of Electronics: 

Three leads, marked A, B and C, feed 
into a box containing three resistors. 
Measuring with an ohmmeter, the re- 
sistance between A and B is 30 ohms, 
between B and C 40 ohms, and between 
A and C 50 ohms. Draw a diagram 
showing how the resistors are con- 
nected, and the resistance of each of 
them. 

There are at least two solutions for 
this problem. You will find the easy one 
fairly soon. Now find another hookup 
that will give you the same ohmages 
between terminals. 

What's the Trouble? 
THIS 

Westinghouse V2411 chassis was 
lugged into the shop by the outside 

technician for the condition shown in 
the picture: a bright horizontal bar 

about an inch wide across the upper 
center of the raster. The technician 
had changed the 6EM7 vertical oscil- 
lator output tube in the home but it 

all the others are turned out. 
The circuitry is very simple (see 

figure) and need not be concealed from 

L ELF- 6Ò6- 
117 VAC-60A, 

your victim. It is better, in fact, to 
build it in a plastic box, and wire the 
sockets so he can see the parallel con- 
nections. 

Two questions: 
1. Why does the circuit act as it 

does? 
2. What are the values of C and L? 

(We can tell you that is a filter choke 
and that C should be nonelectrolytic.) 

C -? 
L-? 
Rl, 2, 3, 4, 5- Ordinary 120 -volt elec- 

tric light bulbs. Suggested values: Rl 
-40 watts; R2 -15 watts; R3 -75 
watts; R4-25 watts; R5 -15 watts. - 
Martin H. Patrick 

had no effect. Moving the height and 
linearity controls widened or narrowed 
the bar but did not remove it. The shop 
technician made a couple of exploratory 
checks and announced that the trouble 
was a fairly simple, though unusual, 
one that could have been repaired by 
the technician in the home. What's the 
trouble? -Wayne Lemons 

Don't Do Half a Job 
(Continued) 

best take a look elsewhere. Quadrature 
coils sometimes open. When this hap- 
pens there is still plenty of sound but 
accompanied by excessive hum, which 
of course is picture information. 

This type of circuit has what Zenith 
calls a buzz control and Westinghouse 
a quieting control. It is a button affair 
sitting close to the sound output or on 
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the apron of the chassis and should be 
set for maximum sound without hum. 

An effective agc control will permit 
the set to overload when turned to one 
extreme, and will cut the rf amplifier 
and if tubes off with excessive bias 
when turned to the other end. The 
correct setting is for good contrast on 
a strong signal, with the contrast con- 
trol slightly retarded. 

The control on an RCA has always 
been on the back apron except on ver- 

tical chassis, where it will be found 
alongside the vertical controls (height 
and vertical linearity). 

Zenith installed it in the front with 
the others until the vertical chassis 
came along. Then it too went to the 
back but usually plainly marked. 

Some others, Stromberg Carlson, 
Dumont, etc., have the control on top 
of the chassis and not marked. It is 
less effective on these sets. Philco does 
not use an age control. END 
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What's New 

ELECTRONIC COACH sets 
the pace at Tokyo's national 
athletic stadium. Athletes mat 
their pace to the device during 
training sessions. The unit is 
equipped with a radio receiver 
and speaker which broadcasts in- 
structions from the coach. It's made 
by Toshiba, and can be controlled 
remotely or by magnetic tape. 

SATELLITE COMMIUNICATIONS station is 
being built near Rumford, Maine by AT &T. Over- 
seas telephone calls will be transmitted via satellite 
rebroadcast and stations like this one. The antenna 
is said to be the world's biggest horn. 

FISH CALLER is simple transistor oscilla- 
tor in a waterproof case. Dangle it in the water 
and its chirping tone is said to attract fish, 
bringing them within range of your tackle. It's 
manufactured by Semco, Dallas, Texas.. 

CORDLESS DRILL is powered by 
self- contained rechargeable batteries. Now 
you can do that antenna installation and 
leave the star drill and long extension 
cords at the shop. Black & Decker makes 
this unit. It will be available around the 
end of the year. 
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Fisher FM -200 stereo FM tuner. 

UNIQUE 
CIRCUITS 

IN FM 
TUNERS 

The 202 -R FM -AM tuner. 

Automatic afc defeat, interstation noise suppressor 

and antenna selector and attenuator circuits in the 

new Fisher FM tuners are well worth looking at -twice 

300- or 72 -ohm antennas ar}ií 20 -db ufWhen the 300 -ohm input is used, the By ROBERT F. SCOTT 
TECHNICAL EDITOR 

During the past few months we have 
seen a number of new circuit features 
in high -fidelity radio and audio equip- 
ment. Perhaps the most interesting 
tuner developments are in the new 
Fisher 202 -R and FM -200 FM AM and 
FM tuners, respectively. Among these 
are the MicroTune afc circuit, the if 
type interstation noise suppressor and 
the antenna selector and attenuator cir- 
cuits. 

The MicroTune is an automatic afc 
defeat system. Touch the FM tuning 
knob and the afc automatically cuts 
out, permitting you to tune for max- 
imum signal on the tuning meter. Lift 
your hand off the control and the afc 
cuts in to correct any possible tuning 
errors and to hold the temperature - 
compensated oscillator at the point that 
gives maximum noise suppression and 
minimum distortion. 

The MicroTune circuit is shown in 
Fig. 1. It is operated by the stray 60- 
cycle hum fields present in any location 
wired for ac. The FM tuning knob is 
the hum -sensing element. Touching the 
knob greatly increases the amount of 
hum voltage fed to the grid of V10 -a- 
a high -gain amplifier stage. 

V10 -b is normally biased to cutoff 
by returning its cathode to a B -plus 
voltage divider consisting of R34, R30 
and R31. The relay is de- energized and 
the circuit to the afc indicator lamp 
completed through the normally closed 
contacts. When you touch the tuning 
knob, V10 -a amplifies the stray 60 -cycle 
signal and feeds it to the grid circuit 
of V10 -b. This signal is rectified by a 
miniature silicon diode (2E4) to develop 
a positive voltage on V10 -b's grid. Then 
this triode conducts and the relay pulls 
in, grounding the afc line and turning 
off the afc indicator lamp. The MICRO - 
TUNE LEVEL control adjusts the back 
bias on the rectifier diode to set the 
relay pull -in point. 

Attenuator and antenna switching 
Other noteworthy features of the 

FM -200 and 202 -R are provisions for 
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antenna pads that reduce the signal 
applied to the rf amplifier, when 
desired, to prevent overloading in the 
front end. The 202 -R has a single FM 
antenna terminal strip with slide 
switches on the back of the chassis for 
matching the antenna to the receiver's 
rf circuits and for cutting in the atten- 
uator pad when needed. The FM -200 
has separate 300- and 72 -ohm antenna 
input terminals and combines the 
antenna selector and sensitivity control 
in one front -panel control. 

The FM -200's antenna input circuit 
is shown in Fig. 2. The antenna trans- 
former in the grid circuit of the rf 
amplifier presents a 300 -ohm unbalanced 
load to input. The attenuator is a 
bridged -T type (R2, R4 and R5) de- 
signed for a 72 -ohm impedance. 

MICROTUNE MICROTUNE 

SENSOR AMPL 

(TUNINGVIO O 

KNOB) 

6EV7 
MICROTUNE 
CONTROL 

VIO -b 

il rut balun (L3) transforms the 300 - 
ohm balanced input to 72 ohms un- 
balanced. The signal then goes to the 
attenuator (or around it, depending 
on whether the switch is in a LOCAL or 
DISTANT position). The second balun 
(Li) transforms the impedance of the 
circuit to 300 ohms unbalanced to match 
the antenna transformer. With the 
switch set for 72 ohms, the signal goes 
through or around the attenuator to 
the second balun and the antenna 
transformer. 

The squelch circuit 
The muting circuit is shown in Fig. 3. 

Its operation is based on muting oscil- 
lator V9, which acts as an electronic 
switch. The oscillator's grid resistor 
(R45) returns to ground through R47, 
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Fig. 1 -This circuit grounds out afc when you touch tuning knob. 
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Fig. 3 -A 3.1 -mc oscillator provides interstation muting in the if strip. 

R48 and R49 in the grid circuit of V6 
(second limiter) and through R50 and a 
B -plus voltage divider consisting of 
the MUTING CONTROL and R53. When 
the MUTING SWITCH is closed and no 
signal is coming in, the oscillator oper- 
ates at 3.1 mc. The oscillator's rf out- 
put is rectified on pin 6 and the negative 
voltage so developed is applied to the 
grid of the last limiter (V8) to cut it 

off completely so no interstation noise 
is heard. 

When there is a signal in the if 
system, the dc voltage developed in the 
grid circuit of the second limiter (V6) 
cuts off the oscillator. Now, the last 
limiter (V8) operates at full gain, 
permitting the if signal to pass on 
through to the tuner's ratio detector 
and audio system. END 
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Credit to wartime inventors 
The following letter was received 

from Benjamin F. Miessner, veteran 
inventor and author of books and 
articles in this and other magazines: 

DEAR MR. GERNSBACK: 

Provocative, as usual, the May RADIO - 
ELECTRONICS' editorial, with its list of 
Armed Services "Inventions Wanted," 
spurs me on to air a subject in which 
all inventors should be interested. 

I feel capable and justified in deal- 
ing with this subject because I have, 
for over 30 years, been an independent 
researcher and inventor, operating 
entirely on my own inventions -earned 
financial resources, running to over 
130 US patents, over 100 foreign 
patents, and nearly $2,000,000 in royalty 
and sales from those patents through 
these 30 years. 

To explain my subject, some of my 
experiences must be recounted: 

On the day the US declared war, 
Dec. 7, 1941, I dropped all of my own 
developmental and research work, and 
offered my services and laboratory 
facilities, gratis, for work on such 
defense problems as my experiences 
and training best fitted me. Any inven- 
tions growing out of this work, it was 
made clear, would be assigned, also 
gratis, to our Government, should it 
wish to patent them. 

I also gave, again royalty free, a 
license under all patents still under 
my own control ( some 50) to the Sec- 
retaries of the Navy and War. 

I went to work in my laboratory near 
Morristown, N.J., first on problems 
suggested by the Bureau of Ships, 
involving radar display systems for 
surveillance and range of aircraft and 
surface vessels and terrestial objects. 
Several lengthy technical reports were 
soon made to the Bureau of Ships and 
the Inventors Council on several scan- 
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ping and display techniques. On two 
or three occasions I was called to Wash- 
ington for consultations on these and 
other of my inventions. 

I went on to develop submarine - 
detection concepts, FM radar. FM air- 
craft altimeters, miniature 1 -tube 
Walkie- Talkie transmitters of extraor- 
dinary acoustic sensitivity for acoustic 
surveillance and paratroop use; sub- 
marine detection and precisely locating 
self -powered radio sonobuoys, and other 
needed apparatus, all of the corre- 
spondence being "Confidential." 

During this year of continuous work 
and reporting, I realized that security 
restrictions would prevent the Wash- 
ington authorities from disclosing, even 
to me, what, if anything, was being 
done with my inventions. So I was not 
then disturbed by an entire absence of 
return reports. 

But, when World War II finally 
ended, and when many of the largest 
corporate laboratory war contractors 
began, in full -page advertisements in 
many US publications, to brag about 
their great technical and inventive 
contributions to the winning of that 
war, several of which were the very 
concepts I myself had contributed, I 
began to make inquiries about what 
had happened to those reports of mine 
and who was given credit for them. 
But I got nowhere. I did get letters of 
commendation and thanks in very gen- 
eral terms from the Secretaries of the 
Navy and War, but nothing definite as 
to particular contributions. The Inven- 
tors Council likewise was silent on this, 
to me, important question, for I felt 
that if credit was due me, that, at least, 
I should have, if only for my grand 
children. To an inventor, credit for his 
creative work is one of the most endur- 
ing rewards. 

Pursuing this matter further, I wrote 
unofficially to various Government and 

IOOK 

civilian experts in the effort to unravel 
this tangle of credits. No definite answer 
has ever come from these various 
inquiries. 

Finally, in frustration I wrote the 
Inventors Council, suggesting that this 
agency of the Government operated 
what might be termed a big gral -bag 
of inventions for the benefit, in part, 
of the Government contractors who had 
access to the inventive material patri- 
otically deposited there by inventors 
from all over the country. I admitted, 
the council had some experts in some 
fields of technology. But if the inven 
tion information was considered mer 
itorious, some one or several govern 
nrent contractors eventually were given 
it for further evaluation, test, develop- 
ment, and processing into war -useful 
hardware. 

It is still the practice, in its dealings 
with such contractors, for many of the 
governmental departments and agencies 
to allow the contractors to patent for 
their own commercial uses, such inven- 
tions as they may get from their own 
inventors, or otherwise, even though 
their contracts are drawn on a cost - 
plus basis to the Government. 

By the very nature of an all -out war 
effort, useful ideas and inventive con- 
cepts are where one finds them, and 
credits for the creative solutions to 
pressing problems are the least of the 
worries of those who so earnestly re- 
quest them. But, in justice to their 
creative contributors, the Government 
should, either through the patent office 
or otherwise, protect those contributors 
as to the credit for their creations. It 
should never permit cost -plus contrac- 
tors to grab credits which rightfully 
belong to others, and which is the only 
possible reward for their untiring zeal- 
ous work. 

BENJAMIN F. MIESSNER 
Miami Shores, Fla. 
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ULTRASONICS CONTROLS 

AIR CONDITIONER 

TV remote control is 
modified to handle air 

conditioners too 

WIRELESS REMOTE CONTROLS FOR TV 
have been with us in ever- increasing 
numbers for the last 5 years or so. 
Now it appears that wireless remote 
controls may be outstanding features 

By HENRY O. MAXWELL 

in 1961 air conditioners. 
Admiral Corp. has adapted its tran- 

sistorized Super -Son -R ultrasonic re- 
mote control to turn one of its 2 -hp 
air conditioners on and off, adjust fan 
speed in three steps and to operate fan 
only, cool only, cool and ventilate, and 
ventilate only. This feature is extremely 
useful in hospitals and for bed -ridden 
persons at home. It also makes it prac- 
tical to install air conditioners in tran- 
soms and other out -of -reach places in 
hotels and small business establish- 
ments. 

The Super -Son -R remote controls 
used in air conditioners are adaptations 
of the S121C transmitter and 7E2A 
transistorized receiver used in the 
20B7 and 2007 TV chassis. Operating 
frequencies have been shifted to 36.5 
and 40.0 kc to eliminate the possibility 
of interference with remote -controlled 
TV sets. 

The hand -held Son -R tuner (trans- 
mitter) is entirely mechanical. It con- 
tains two metal rods, one resonant at 
36.5 kc and the other at 40.0 kc. The 
rods are struck individually by two 

COMFORT 
CONTROL 
RESONATOR 
BAR 

40 KC 

OFF -ON -FAN 
SPEED 
RESONATOR 
BAR 

36.5 KC 

iSTAMPL 
EMITTER 
FOLL 2ND AMPL 

EMITTER 
FOLL 

RY CONTROL 

DRIVER 
AMPL STEP RY 

I 

Fig. 1 -Basic diagram of remote control transmitter and receiver. 
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pushbuttons on the tuner. As each rod 
is struck, it generates ultrasonic sig- 
nals. These are picked up by a micro- 
phone built into the front of the air 
conditioner and converted into 36.5 - 
and 40.0 -kc electrical signals that con- 
trol the air conditioner. The 36.5 -kc 
signal turns the unit on and off and 
controls fan speed. The 40.0 -kc signal 
operates the COMFORT control to select 
either cooling, ventilating or both. 

Fig. 1 is a block diagram of the 
Super -Son -R wireless remote control. A 
schematic of the-model 7E2A receiver 
with a basic diagram of the control 
elements in the air conditioner is shown 
in Fig. 2. 

Incoming signals from the ultrasonic 
transmitter are picked up by the micro- 
phone and amplified by transistors V1 
through V5. V2 and V4 are connected 
as emitter followers to isolate the 
alternate stages to provide high gain 
with good stability. The driver amplifier 
is a common -emitter circuit with 36.5 - 
and 40.0 -kc tuned coupling transformers 
in its collector circuit. A 36.5 -kc signal 
drives V7 and a 40.0 -kc signal drives 
V6. Relay control stages V6 and V7 
are normally cut off and conduct only 
when a signal is developed in the sec- 
ondary of the transformer in the cir- 
cuit. 

The collectors of V6 and V7 are fed 
through dual coils (Ll and L2) on a 
special relay (RY1) that acts as a 
mechanical discriminator to prevent 
false triggering by jingling keys, coins 
and other spurious ultrasonic noises. 
The relay is constructed somewhat like 
a polar relay with two fulcrums % inch 
apart supporting the armature. Current 
through one coil tips the armature in 
one direction and closes one set of nor- 

mally open contacts. Current through 
the other coil tips the armature in the 
other direction and closes the other set 
of contacts. Spurious broad -band noise 
produces current in both relay coils. 
The magnetic forces on the ends of the 
armature effectively buck each other. 
The double fulcrum adds further 
stability. 

When the ONOFF SPEED button is 
pressed on the tuner, a 36.5 -kc note is 
emitted and is picked up by the mike. 
After amplification, this signal drives 
V7 to conduction, operating the relay 
and closing contacts A -B. This momen- 
tarily energizes the coil of stepping 
relay RY2 to apply power to the air 
conditioner and start the fan at high 
speed. Pressing the button twice sets 
the fan speed at medium, and three 
times drops it to low speed. 

Pressing the COMFORT (40.0 -kc) but- 
ton causes V6 to conduct and send a 
pulse of current through contacts A C 
of RY1 to the coil of RY3. Additional 
40 -kc pulses are sent to step RY3 
around from FAN to COOL, COOL -VENT 
or VENT. Indicator lights show whether 
the air conditioner is on or off, and the 
setting of the COMFORT control. 

The remote -control receiver operates 
from a 12 -volt dc power supply and 
draws only 0.8 watt. With this low 
power drain, the receiver can remain 
on standby indefinitely with negligible 
operating cost. 

The seven transistors in the receiver 
have been selected and coded according 
to beta. Beta characteristic is indicated 
by a number or colored dot on the top. 
Transistors with a red dot should be 
used only in V1 through V4. Transistors 
with blue dots can be used as universal 
replacements in all stages. 

Transistorized remote control amplifier 
draws only 0.8 watt and can be left on 
standby indefinitely at negligible cost. 

Transistors coded number 135 
(2N481's) should be used for V1, V3 
and V5. Units marked 24 (2N363's) 
should be used for V2 and V4- Tran- 
sistors coded 67 (2N632's) may be used 
as replacements for V6 and V7. END 
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CB TRANSCEIVER 
from car radio 

By J. H. THOMAS 
WANT Citizens -band radio in your 
car? Well, you can have it on a 
minimum budget if your car radio 

operates from a vibrator type power 
supply and has an audio output of 
around 2.5 watts. (A single 6AQ5 or 
equivalent power amplifier tube is gen- 
erally adequate.) All you need to add 
is a simple CB converter, a transmitter 
rf section and a control relay. With 
the relay doing the switching, you can 
make the auto radio serve as the speech 
amplifier and modulator, transmitter 
power supply and if amplifier and 
audio sections for the CB receiver. And 
you can still use the set as a normal 
broadcast receiver. 

Fig. 1 shows the changes made in 
a Motorola CTM3 auto radio with a 
five -pole double -throw relay connected 
to perform the following functions 
when energized through the push -to- 
talk button on the microphone. 

Disconnect the high end of the volume 
control from the detector output and 
connect it to the microphone. 

Break the B -plus line from the re- 
ceiver's rf circuits and connect it to 
the transmitter's oscillator. 

Open the voice -coil circuit to mute 
the speaker. 

6AT6 
DET, AVC, AF AMPL 

FROM IF OUTPUT TRANS 
I F,AMPL r - 
PLATE Ijoll I Iló Ì 

Aix ------ 
LINE 

B +TO 
CONY a 
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500K .01 

.01 

A simple converter and printed- circuit transmitter turn auto 

radio into CB transceiver at the flick of a switch 

Switch the antenna from the con- 
verter input to the transmitter's rf out- 
put. 

Connect the transmitter's final ampli- 
fier B -plus line to the plate of the of 
amplifier (modulator). 

(Instead of switching the B -plus 
leads to the transmitter's oscillator 
and amplifier, you can connect these 
leads permanently to their respective 
B -plus points and turn the transmitter 
on and off by closing and opening the 
common cathode return.) 

Generally, the power supply in a 
quality auto radio is adequate for the 
whole job. If it isn't, then a vibrator or 
transistor power supply can be added 
to run the transmitter's oscillator. The 
rf amplifier draws about 18 ma from 
the set's power supply. 

Fig. 2 is the circuit of a highly 
sensitive and selective inexpensive 
crystal- controlled dual converter for 
26.965 to 27.255 mc. The first stage 
converts the incoming signal to the 
range of 5.182 to 5.472 mc, and the 
second stage heterodynes these signals 
down to the broadcast band between 
1164 and 1454 kc. Crystal control makes 
the converter extremely stable and the 
high first if (5.182 to 5.472 mc) min- 
imizes image interference. Selectivity 
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is provided by the receiver's antenna 
and if circuits. 

The if transformer is a 4.5 -mc TV 
sound if unit. The converter oscillators 
are Pierce types with crystals connected 
between screen and oscillator grids. I 
used a surplus 7.261 -mc crystal in the 
first converter, but you can use any 7- 
mc crystal whose third harmonic beats 
with the incoming signals (26.965 to 
27.255 ma) to produce a difference fre- 
quency falling within the tuning range 
of the 4.5 -mc transformer. A 7.538 -mc 
crystal will center channel 13 in the 
transformer's passband. 

The crystal for the second converter 
is selected so it beats with the first if 
to produce difference frequencies fall- 
ing within any desired 290 -kc segment 
of the broadcast band. I use a 4.018 -mc 
crystal and tune in the CB channels be- 
tween 1164 and 1454 kc on the broad- 
cast band. You can shift the tuning 
range down toward the low- frequency 
end of the band where tuning occupies 
more dial space by using a crystal of 
slightly lower frequency in the second 
converter. 

Resistors R1 and R7 are connected 
across the primaries of the antenna and 
if transformers to broaden these tuned 
circuits. Values are optional. Decrease 
the resistor values to broaden tuning. 
Increase or omit the resistors to sharpen 
tuning. If your auto radio has push- 
button tuning, you can set one of the 
buttons to your base -station frequency. 

Building the converter 
I built the converter on a printed - 

circuit board as shown in Fig. 3 -a. Fig. 
3 -b shows the layout of parts. My con- 
verter is used in a car with a 6 -volt 
electrical system, and the circuit board 
was made accordingly with the tube 
heaters in parallel. Connect the heaters 

Fig. 1- Partial schematic of Motorola 
CTM3 auto radio showing changes made 
to convert it to part of a CB transceiver. 
Similar modifications can be made in 
other sets with vibrator -type power sup- 
plies. 

RY- 5-pole double -throw relay with 6- or 12 -volt dc 
coil to match car's electrical system J- microphone jack or connector to match mike 

High -output crystal mike with push -to -talk button 
Hookup wire, terminal strips, miscellaneous hardware 
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Fig. 2- Diagram of the broad -band crystal- controlled CB converter 

in series for 12 -volt operation. To do so, 
isolate pin 4 of V2 from ground and 
connect it to the 12 -volt source. 

The transmitter 
FCC regulations now require that the 

frequency -determining circuits in home - 
built CB transmitters shall be commer- 
cial units provided preassembled and 
pretuned to a specific frequency and 
sealed by the manufacturer. The model 
D -11 printed- circuit transmitter (Fig. 
4) unit for the transceiver is available 
for $14.50 from International Crystal 
Manufacturing Co. Inc., 18 N. Lee St., 
Oklahoma City, Okla. 

The transmitter circuit is shown in 
Fig. 5. It consists of a 6AU8 with the 

TO RY 

triode section connected as a third - 
overtone crystal oscillator and the pen- 
tode section as the rf amplifier. The 
transmitter requires a 250 -volt power 
supply. The oscillator supply voltage is 
taken directly from the receiver's B- 
plus (225 to 275 völts) line. The modu- 
lated supply for the amplifier is taken 
directly from the plate of the set's audio 
output stage. 

The cathode return (terminal 4) may 
be grounded permanently if the trans- 
mitter's B -plus leads are switched as 
in Fig. 1, or it may be grounded through 
a relay in the transmit position if the 
B -plus terminals are permanently con- 
nected to their respective voltage 
sources. 

B-f- IN ISOLATE FROM GROUND 
FOR 12.6 V INPUT 

Fig. 3 -(a) Under side of the converter's I%8 x 3%8 inch printed- circuit board. 
(b) -top view photo shows placement of converter's components. 
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RI -8,200 ohms, 1/4 watt 
R2, RB-150 ohms 
R3, R9- 100,000 ohms, 1/4 waft 
R4, R7, RIO- 22,000 ohms 
R5, R6, RI I -1,000 ohms 
All resistors 10%, 1/2 watt unless noted 
CI -10 µµf 
C2, C5-.01 µf 
C3, C4, C6 -.002 µf 
C7-47 µµf 
Capacitors S00 -volt or higher disc ceramics 
RFC -750 -ph rf choke or single coil from 455 -kc if 

transformer 
TI- antenna transformer (L2 -15 turns No. 34 single 

cotton enameled wire on CTC type LSM 30 -mc 
coil form. LI -3 turns No. 24 hookup wire 
wound over 1_2). 

T2 -4.5 -mc TV sound if transformer with capacitors 
SI -dpdt slide switch 
VI, V2 -68A7 
XTAL I- 7261 -kc crystal (see text) 
XTAL 2 -4018 -kc crystal (see text) 
J -Jack to match auto antenna plug 
P -Plug for auto antenna 
Copper -clad board for printed circuit 
Crystal and tube sockets 
Utility box (see text) 
Miscellaneous hardware 

Fig. 4 -Photo of the transmitter 

The transmitter's ouput link operates 
into a 50 -ohm antenna or transmission 
line. The dashed lines show how an NE -2 
neon lamp may be added as a tuning in- 
dicator. (The oscillator and amplifier 
plate coils have been tuned for maxi- 
mum output at the factory but may be 
repeaked in the field without affecting 
frequency.) In 12 -volt installations, a 
suitable dropping resistor must be used 
in series with the 6AU8 heater. You 
can use small pilot lamps to save space 
(see diagram). 

I mounted the transmitter and con- 
verter sections in separate 4 x 4 x 2 -inch 
utility boxes but you can mount them 
in one larger box. Be sure to provide 
some ventilation because the transmit- 
ting tube develops a lot of heat. 

The antenna 
A number of types of CB antennas 

are available but, if you are on a budget 
and have access to surplus radio stores, 
a surplus job will do the trick. The sur- 
plus 9 -foot whips that break down into 
10 sections are fine for the job. But, if 
you want a shorter whip to avoid tan- 
gling with low underpasses, traffic 
lights, trees, etc., use the arrangement 
in Fig. 6. Here, the two bottom sections 
are removed and a loading coil inserted 
in the center. The coil is wound with 
52 turns of 1/4- inch -OD ' (i/s- inch -ID) 
copper tubing wound around a 114 -inch- 
OD pipe of dowel used as a temporary 
form and spaced 1/s inch between turns. 
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Fig. 5- Diagram of International Crystal's printed -circuit Citizens band trans- mitter. 

Fig. 6- Center- loaded antenna made 
from surplus unit. Tubing and rod for 
ends came from hobby shop. 

INSERT 
COIL 
HERE 

BRASS TUBING TO FIT 7TH 
SEGMENT (3/16" I. D.) 

FLATTEN END OF 
TUBING a WRAP, 
SOLDER WELL 

I/8" COPPER TUBING 
(I /4 "O.D.) WIND 
ON I -1/4" PIPE 
5 -1/2 TURNS 
FLATTEN BOTH 
ENDS, SPACE 
TURNS 1/8" APART 

BRASS OR STEEL 
ROD TO FIT 6TH 
SEGMENT (3/16" 
o. D.) 

LEAVE BOTTOM SEGMENTS OFF 

The coil is made from a length of tub- 
ing about 36 inches long. The overall 
length of the antenna and coil is about 
88 inches. 

Adjustments 
Use a field -strength meter when tun- 

ing the transmitter final tank for max- 
imum output. Watch the input to the 
final plate circuit and make sure that 
it does not exceed 5 watts. This means 
that with a 250 -volt supply the plate 
current must be just under 20 ma. 
Check modulation by connecting a 
scope's vertical amplifier input to a 
pickup coil near the final tank and the 
horizontal amplifier to the audio output 
(modulation) transformer. With 100% 
modulation a trapezoidal pattern will 
appear on the screen. (See the section 
on "Modulation Monitoring" in The 
Radio Amateur's Handbook.) 

Use a signal generator to tune the 
converter. If you want to cover the 

whole band, set the signal generator to 
the center of the band (between chan- 
nels 12 and 13) and peak T1 and T2 
for maximum signal- either by ear or 
on a vtvm connected across the speaker 
voice coil. If you are interested in only 
one channel, adjust the converter for 
maximum output at that frequency. 
You probably won't be able to read your 
signal generator accurately enough to 
tune it to any given channel, but you 
can calibrate it with a beat from the 
transmitter if you use the transmitter 
without an antenna. With the antenna 
there is too much power and it is im- 
possible to get a good beat. (The Seco 
model 500 test set is a handy device 
that combines a crystal checker, field - 
strength meter, rf signal generator and 
beat detector and indicator. It can re- 
place the conventional signal generator 
and beat detector when aligning the 
converter, and a field -strength meter 
in tuning the transmitter for maximum 
output. Editor) 

This transceiver is indeed an eco- 
nomical setup, but don't underestimate 
it. We have covered a distance of 23 
miles under average conditions in fairly 
open country. The receiver is far more 
sensitive than the ordinary superregen- 
erator. In fact, you have a triple -con- 
version superhet that is a high -class 
bargain for very little money. 

The transmitter is as good as you can 
use under FCC rules. To avoid temper- 
ature effects on the crystals, I made 
small Styrofoam hoods for them. The 
stuff can be formed easily with a solder- 
ing iron. I heated an old crystal case 
and shoved it right into the Styrofoam 
to get a cavity of the right size. END 

Phono- 

Plug 

Adapter 

With this easily made adapter, you 
can quickly connect two phono plugs 
to one phono jack. The adapter is com- 
pletely shielded and cannot introduce 
hum into your equipment. To make the 
adapter you will need a 1 -inch diameter 
round tin can with a friction lid (I 
have used cans which contained band- 
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aids, bouillon cubes, etc.), two single - 
hole- mounting phono jacks and one 
phono plug. 

Using a fine -tooth hacksaw, cut the 
can to a length of about 3, inch and 
smooth the rough edge with a file. If 
desired, scrape the paint off the can 
or dissolve it with paint remover. 
Punch a small hole in the center of the 
bottom of the can and use a small rat- 
tail file to make the hole large enough 
for the back end of the phono plug. 
Then solder the plug into the hole 
securely. In the lid of the cari, make two 
1/4 -inch holes about 14 inch apart. 
Fasten the two phono pin jacks in the 
holes with the hexagon nuts and wash- 
ers supplied. Then take a short length 
of flexible insulated wire, solder one 
end into the pin of the plug, and the 
other end to both lugs in the centers 
of the jacks. This connects both jacks 
in parallel to the plug. When the lid is 
put back on the can, both jacks have 
their "ground side" connected to the 
ground side of the plug. Solder the lid 
to the can in one or two spots to hold it 
securely and to insure a good connec- 
tion. 

Fig. 1 shows the construction and 
wiring; Fig. 2 the completed adapter, 
and Fig. 3 the adapter in use. -Art 
Traufrger 

Fig. I Fig. 2 
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TV TUNER 
care and repair 

Don't be scared of tuners, many 
repairs can be made in your shop 

By CHARLES B. RANDALL 

THE most critical and exacting sec - 
tion of the TV chassis, the tuner, is 
also expected to be the most rugged. 

Its circuitry is jarred hundreds of 
times a week as the selector is twisted 
from station to station, and is expected, 
not only to withstand this punishment, 
but also not to drift out of its precise 
alignment. Keeping this unit in good 
working order is a most important seg- 
ment of a technician's service. 

Bugs that plagued the early front 
ends have been virtually eliminated 
by advances in design and construc- 
tion. Trying to eliminate microphonic 
squeals, swapping a half dozen 6J6's 
to find one that works properly, and 
monthly "slugging" of front ends are 
tasks that are being forgotten as older 
sets are scrapped. Nevertheless, the 
modern technician should know certain 
basic techniques for working on tuners. 

Cleaning tuners 
Servicing tuners in the home is gen- 

erally limited to replacing tubes and 
to cleaning contacts when they are ac- 
cessible. I have found that a thorough 
cleaning restores most noisy and erratic 
selectors to normal operation. A proper 
diagnosis of trouble in the tuner can 
be made only after this is done. 

My cleaning kit contains a contact 
cleaner, a tube of white lubricant, a 
piece of clean cloth, a small artist's 
brush and a toothbrush. To assure the 
best and most permanent results, each 
kind of tuner should be cleaned in the 
appropriate manner. Tuners divide 
into two general categories, wafer -tier 
or switch types, and those that employ 
a turret or drum. 

The wafer switch generally requires 
the most attention. Wet the bristles of 
the small brush with contact cleaner, 
hold the brush against each moving 
contact in turn and swab the entire 
surface by rotating the selector knob a 
few times ( Fig. 1) . This procedure 
also carries cleaner to each of the sta- 
tionary contacts. (I bend my brushes 
at the tip about 20 °, to facilitate reach- 
ing between wafers that are very close 
together.) 

Next, wrap a small piece of cloth on 
the end of the brush handle and care- 
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fully wipe each contact in the same 
manner. On particularly dirty units it 
may be necessary to reapply the con- 
tact cleaner and wipe again, repeating 
until proper operation is restored. Fi- 
nally, apply a thin coating of lubricant 
with the same brush to each contact 
and also to the detent bearing and its 
notched track. 

Most wafers can be exposed by re- 
moving a cover plate. Some, as in the 
older RCA sets, require a little more 
effort; parts and leads have to be un- 
soldered and a number of screws re- 
moved. 

The old Zenith turret front end with 
its porcupine projections is most effec- 
tively cleaned with a toothbrush. Mois- 
tened with contact cleaner, the brush is 
rubbed briskly up and down over the 
contacts, cleaning three or four chan- 
nel strips each time the drum is rotated, 

Standard Coil tuner with some of the 
channel strips removed. 

New Zenith tuner uses no printed cir- 
cuits. 

Lubricant is applied with the same 
brush, but with a light sidewise motion 
to catch a little on each contact. 

The Standard Coil types of contacts 
can be cleaned simply by rubbing across 
each channel strip with a cloth damp- 
ened with cleaner. Lubricant can be ap- 
plied with a fingertip, dabbing lightly 
across each row of contacts. The sta- 
tionary springs can be cleaned with the 
small brush after removing three or 
four of the strips. 

On the new types of tuners where 
contacts are arranged on a thick disk, 
the dampened cloth can be wrapped 
around the brush handle and held 
against the contacts while the knob is 
turned. Wipe with a dry piece of cloth 
on the handle and apply lubricant to 
each contact with light dabs of the 
brush. 

Electronic defects 
A defect in tuner circuitry will usu- 

ally manifest itself in one of two ways. 
A snowy condition probably means 
trouble in the rf stage, while the recep- 
tion of a rushing noise with no sound 
or video indicates oscillator or mixer 
trouble. In some cases, a defect in the 
first stage of the video if strip will also 
result in a snowy picture. However, if 
the trouble is in the tuner, grasping 
the mixer or rf amplifier tube will cause 
a notable improvement in the picture. 

The most common troublemaker in 
tuners is the rf cascode circuit in which 
dual triodes are operated in series, put- 
ting the cathode and grid of one section 
at a high potential. This invites arc - 
over and shorting between the closely 
spaced elements of these high -gain 
tubes. Some of the more recent front 
ends, such as the RCA KRK '72 or 73, 
are using this type circuit in the mixer - 
oscillator stage too, and the frequency 
of breakdowns is accordingly high. 
Whether or not trouble is indicated, I 
check the B -plus resistors in such tun- 
ers when they are being cleaned or a 
defective tube is replaced. I often find 
that the resistors have been damaged 
in the past by a shorted tube, and even 
though they are not apparently affect- 
ing tuner operation, they may cause 
trouble later on. 

A tuner can be fused to provide com- 
plete protection against the damaging 
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AT METAL TIP 

CHANNEL - SELECTOR 

KNOB 

CHANNEL - 
SELECTOR 

SWITCH WAFERS 

Fig. 1 -Use an artist's brush to apply 
contact cleaner to wafer switch in tuner. 
Rotate the knob while brush is held 
against moving contact. 

results of tube shorts. I have worked 
on a number of sets where a defective 
6BQ7 caused the B -plus resistors in the 
tuner to burn and short out, popping 
the 5U4 and ruining the power trans- 
former. RCA gives the tuner some pro- 
tection by incorporating a spring- loaded 
resistor in the B -plus feed of their new- 
er front ends. If overloaded, this resis- 
tor snaps apart, breaking the circuit 
before other parts inside the tuner are 
damaged. In most other sets a fuse 
holder can be placed on or near the 
tuner and spliced into the B -plus. A 
1/32 amp slow -blow fuse will protect 
parts in the tuner against a bad short. 

Aside from damaged B -plus resistors, 
component breakdown in the tuner is 
rare. The next most vulnerable parts 
are bypass and coupling capacitors 
which separate large differences of volt- 
age. Parts in grid circuits and other 
areas where voltages are low and cur- 
rent flow light are sometimes affected 
by humidity and heat, which changes 
their values or causes mechanical de- 
fects to show up. 

When parts are replaced in a critical 
circuit, use exact values and be careful 
to recognize special units, such as ca- 
pacitors with particular thermal char- 
acteristics. Proper schematics and parts 
lists are essential as many burned re- 
sistors cannot be identified and capac- 
itor codes are often undecipherable. 
Never use two or more resistors or ca- 
pacitors to obtain a desired value and 
stick as close to the physical size of 
the original as possible. Using a 1- or 2- 
watt resistor to replace a %- watter, for 
example, will not protect against future 
burnout, and the increased capacitance 
of the larger capacitor may adversely 
affect a critically tuned circuit. 

When soldering in the new compo- 
nent, use a heat sink (long -nose pliers or 
even an alligator clip) to avoid damage 
by overheating. Place the new part in 
exactly the same position as the old, 
and avoid disturbing other wires and 
parts. Slight changes in their position 
can have serious detuning effects. Cou- 
pling between circuits is often depend- 
ent on the proximity of two capacitors 
or the position of a gimmick (small piece 
of wire connected only on one end.) 
Headaches rather than a satisfactory 
repair will result from haphazard and 
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Fig. 2 -Disc tuner has raised contacts 
that sometimes come loose from printed 
circuit. 

incautious attempts to fix a tuner. 

Tame those intermittents 
A frequent tuner trouble is the in- 

termittent connection. The shock and 
jar of turning the selector will even- 
tually loosen any poorly soldered con - 
nection and break down physically de- 
fective parts. Patience is the most use- 
ful tool for finding such defects. The 
slightest movement of any part of the 
tuner will sometimes cause the trouble, 
but locating the bad connection can be 
very tedious and time -consuming. Use 
an insulated rod to poke carefully, and 
tug until the trouble is found. Give par- 
ticular attention to tube -socket pins and 
to parts which bridge from the chassis 
to the bandswitch. 

Some tuners have persistent weak 
points, and experience will help the 
technician to identify and repair those 
defects. For instance, I have found spe- 
cific bad solder connections in so many 
of the Philcos using the disk type tur- 
ret that it has become a practice to 
check each set thoroughly. In this tuner 
rows of raised contacts on a thick disk 
press against stationary kidney springs 
as the selector is turned ( Fig. 2) . These 
contacts pass rivetlike through the disk 
and are soldered to printed circuitry 
on the opposite side. As stations are 

changed, pressure from the springs 
eventually cause the contacts to work 
loose from the printed area. Heat each 
contact thoroughly and resolder care- 
fully to insure a lasting repair. Some 
of the other early disc type turrets 
have the same fault. 

Mechanical breakdowns 
Because of the great amount of phys- 

ical punishment the average tuner takes 
in its lifetime, there are a large number 
of mechanical failures. Most frequent 
is the breaking or loosening of detents, 
fine -tuning mechanisms and selector 
shafts. Usually the individual parts, 
such as selector shafts or detent assem- 
blies, can be obtained from local dis- 
tributors, and a complete tuner need he 
replaced only where damage is exten- 
sive. 

A very common mechanical defect 
occurs in the new Admiral disk type 
tuner. The two disks in the turret are 
mounted on a metal tube crimped over 
at each end to hold them in place. The 
selector shaft fits inside one end of this 
tube, insulated from it by a thin piece 
of plastic. The coupling between the 
larger top disk and tube invariably 
loosens, resulting in excessive play and 
difficulty in switching stations. Less 
frequently the selector shaft slips, mak- 

Early switch -type tuner. 
Sylvania Sylvania 

Inside one of the modern flat turret 
tuners. 
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RE -CRIMP TUBE 
HOLDING DISC 

Fig. 3- Tightening top disc of Admiral 
tuner. A:so shown is hole in hub for 
strengthening pin. 

ing it impossible to move the turret. 
To repair, remove the turret by re- 

leasing the two spring -steel clips and 
taking off the fine -tuning shaft. Rest 
the unit on a vise or other hard sur- 
face and, with a screwdriver and ham- 
mer, tap sharply in each of the four 
notches on the crimped edge, tightening 
the tube against the disk hub (Fig. 3). 
If the bottom disk is loose, tighten it 
in the same manner. To insure a lasting 
repair or to tighten a slipping shaft, 
drill a small hole through the hub of 
the top disk, through the tube, insula- 

tion and steel selector shaft (be sure 
the shaft is in its original position be- 
fore drilling). For a pin use nylon, fiber 
or any strong nonconductive material, 
fitting it tightly in the hole. 
Alignment 

Tuner alignment in the average re- 
pair shop is limited to oscillator range 
adjustment, as only this can be done 
efficiently without using expensive 
equipment. When there is an individual 
set of coils for each channel, "slugging" 
each one is all that is necessary to cen- 
ter the stations. On other sets, there 
may be as few as two adjustments, one 
for the higher channels (13-7) and one 
for the lower ones (6-2). Some of these 
sets may have an adjustment for each 
station. Since the circuitry is series - 
connected, altering one station's setting 
affects the others. 

The arrangements of the oscillator 
adjustments on a typical tuner appear 
in Fig. 4. First center the fine tuning. 
Then adjust the high -band screw (some- 
times marked as 13) for proper recep- 
tion of the highest channel used. Con- 
tinue with the other stations down to 
7. Next center channel 6 (or the next 
lowest channel used) with the low -band 
screw (or marked as 6) and finish up 
with the lowest channel. If there are 
no individual adjustments for each sta- 
tion and some remain misadjusted, 
spread or squeeze the oscillator coils 

HIGH BAND (CH 13) 

LOW BAND 
(CH6) ADJUST 
ADJUSTMENT 

Fig. 4- Oscillator adjustments as they 
might appear on some older tuners. 

for those stations until they center. 
If tuner misalignment is very serious 

-due either to tampering by unquali- 
fied persons or severe circuit changes - 
correction can be attempted only with 
proper service instruments. The per- 
centage of tuners in this condition will 
be very low, and the small shop may 
find it practical to "farm out" those 
few to shops specializing in such work. 

Many service technicians are easily 
dismayed by tuner troubles and too 
often avoid repairs by replacing the 
entire unit. The answer is to stop say- 
ing, "It needs a new tuner." Only a very 
few front ends are so badly damaged 
that replacement is necessary. With a 
little caution tackle that next tuner job -it can be repaired. END 

World's smallest electric motor 
It fits into a 1116-inch cube 

A MOTOR SO SMALL AS TO BE BARELY VIS- 
ible to the naked eye was awarded a 
Certificate of Excellence by the annual 
Miniaturization Awards sponsored by 
Miniature Precision Bearings of Keene, 
N.H. The awards were given for inge- 
nuity in solving basic miniaturization 
problems of broad interest to industry; 
for new design concepts with wide pos- 
sibilities, and for developing or manu- 
facturing equipment that extends the 
frontiers of miniaturization. 

The micromotor -built by William 
McLellan of Electro- Optical Systems 
Inc. in response to a $1,000 challenge by 
Dr. Richard Feynman of Caltech -is 
built in a cube 1/64 inch on each side. 
That is roughly the diameter of the 
period at the end of this sentence. The 
motor itself is practically unphoto- 
graphable under its protective cover of 

PHASE 11 

PHASE `2 o 
TIME 

Partially exploded view. 

JULY, 1961 

thin plastic, and is hardly noticeable at 
first glance. When put into action by 
spinning a small ac generator mounted 
with it, it can clearly be seen to be ro- 
tating with the help of a small micro- 
scope. Rotation is not visible to the 
naked eye. 

Since the motor is so difficult to pho- 
tograph, a scale model 100 times as 
large was constructed and is pictured 
here. The drawing is a partly exploded 
view. The parts and dimensions (in 
inches) are: 
4 coils 0005 enameled copper, 21 turns 
4 poles iron pins; diam. .0035, length .010 

I base steel shim stock .003 s .004 square 
I sleeve bearing quartz ID .002, OD .003, length .007 
I thrust bearing quartz rod, diam. .0018, length .005 

I shaft molybdenum, diam. .0016, length .009 
rotor permanent magnet (Vicalloy) diam .014, 

thickness .003 

Each of the 21 -turn coils has two 
layers, 11 and 10 turns. Inside diam- 
eter of each coil is .0042 inch, outside 
diameter .0065 inch, and the resistance 
of each coil is 1.25 ohms. The motor 
weighs 250 micrograms, and delivers 
about one -millionth horsepower. 

Mr. McLellan and two assistants 
took two months of spare -time work to 
construct the motor. Their most im- 
portant tool, they reported, was a mi- 
croscope, all work being done under 
one, and often two, of these unusual 
assembly tools. The second microscope 
-at right angles to the first -was es- 
pecially useful when drilling holes and 
laying out centerlines. 

2 3 4 5 6 7 8 9 
1oTHs 

..tu.l.tJn.1.r i ä 

%lieromotor is tiny speck 'n middle of 
light- colored circle. Inset shows large - 
scale model of motor. 

There are said to be no commercial 
plans for the motor at this time, but all 
commercial rights in it are assigned to 
Electro- Optical Systems, Pasadena, 
Calif. 

While considered extremely ingen- 
ious, the micromotor was runner -up in 
the competition for the Annual Min- 
iaturization Award. That honor was 
won by Bulova with its electronic 
watch, Accutron (RADIO- ELECTRONICS 
May, 1961, page 42). Nine other Cer- 
tificates of Merit were also awarded, 
for accomplishments ranging from ce- 
ramic micromodules containing electron 
tubes and circuitry to a surgical needle 
.008 inch in diameter. END 
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By TOM JASKI 

How relays work 

Last time we were introduced to a 
wide variety of relays. This month we'll 
see how their characteristics can be 
adjusted to suit the application. We will 
also examine relay contact and coil de- 
sign. 

Many relay characteristics can be 
controlled-current and voltage require- 
ments, for example. These are deter- 
mined by the coil design. Most relays 
can be equipped with various coils to 
accommodate different voltages, with- 
out changing the magnetic structure. 
For a particular structure and arma- 
tEre spring, the number of ampere - 
turns is the design factor. 

Another characteristic often con- 
trolled is the operating time of the 
relay. This can be done in several ways. 
One - dashpots - was mentioned last 
month. Mechanical escapements can be 
used in their place. A nonmechanical 
method of controlling the time charac- 
teristic of a relay is with copper slugs 
(Fig. 1) . A copper slug at the heel end 
of the coil makes the relay slow -closing. 
A slug at the armature end makes the 
relay slow -opening (analogous to the 
shading coil in ac). A copper slug at 
both ends makes the relay slow- operat- 
ing. Delays up to 1/z second can be 
obtained. The size of the slug controls 
the time delay. 

When the current in a relay coil is 
started or interrupted, the relay with 
the slug acts like a transformer while 

HEELPIECE SLUG ARMATURE 

Fig. 1- Copper slugs can slow down the 
operating time of a do relay. 
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the current is still building up or de- 
caying. The slug acts like a shorted 
secondary and prevents either the build- 
up or the decay of the magnetic field 
for some short time after the current 
in the coil has become stable (or zero). 

The vibrating -reed time -delay relay 
used in telephone work has a weighted 
reed instead of a clapper for its arma- 
ture. When the relay releases, the 
springy armature closes the controlled 
contact a number of times. It can be 
used to maintain a slow -release relay 
for time delays of 1 to 15 seconds. 
Using a slow- acting relay, the same 
kind of delay in operation can be 
obtained. Then a number of the short 
pulses will be given, but the slow- acting 
relay will not pull in until the reed 
comes to rest and finally closes the 
circuit completely. In a self -cycling 
circuit, the vibrating reed relay (Fig. 
2) can be used to generate slow pulses. 

Another controllable relay charac- 
teristic is sensitivity to polarity. Polar- 
ized relays are usually dual -coil clapper 
types with some remanent magnetism 
built into the core or armature. When 
the coils are properly connected, a 
voltage of one polarity aids the mag- 
netism in one coil and opposes it in the 
other, closing that side of the relay. 
A reverse polarity voltage closes the 
other side. 

3 3/4° 

.1111 

- 
i7 ...mg 

4 -1/4° 
TOP VIEW 

SIDE VIEW 

END VIEW 

Group of telephone relays. Each has a 
different contact arrangement. 

characteristics, contacts and coils 

Characteristics such as time, polariza- 
tion and voltage and current required 
to operate relays can also be controlled 
with auxiliary electronic equipment. 

Contacts 
Relay contacts have always been a 

problem. Early relays had brass con- 
tacts which did not last very long. 
To prevent excessive corrosion, the 
relays were sometimes built with little 
cups of mercury for contacts. A wire 
is dipped into the cup to complete the 
circuit. These too suffered from exces- 
sive oxidation under arcing conditions. 

Arcing is most severe when the con- 
tacts control an inductive load. Some- 
times it can be reduced materially by 
adding a capacitor across the contacts. 
The capacitor value must be determined 
in each individual instance, according 
to the nature of the switched load. 
Incorrect capacitors can actually in- 
crease arcing. 

Silver has been used to a large extent 
for contacts, and now contacts of many 
materials are available. Palladium and 
tungsten are best where heavy arcing 
occurs. Silver is found where contact 
resistance must be low. In extreme 
cases, gold contacts are used, but they 
are obviously too expensive for all - 
around use. 

Led by the telephone companies, 
industry now has adopted standard 
contact configurations. They are shown 
in Fig. 3. On some relays, such as tele- 
phone and aircraft types, large stacks 
of contact springs can be used. The 
circuit designer can select any combina- 
tion of contact configurations up to the 
maximum number of "springs ". Contact 
size, determined by the current -carrying 
capacity needed, is a limiting factor. 

Fig. 2- Typical vibrating -reed relay. 
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FORM A 

FORM B 

FORM 

FORM D 

FORM E 

FORM F -I MAKE-MAKE. 
PILE-UP 

FORM G - I BREAK-BREAK 
PILE-UP 

a . 
PORM R -I BREAK-MAKE. 
MAKE PILE-UP 

i. 
FORM J -I BREAK-BREAK- 
MAKE PILE-UP 

Fig. 3 -Some possible relay contact ar- 
rangements. 

Extra -heavy contacts must be carried 
on extra -heavy springs, to avoid heat- 
ing (and consequent softening) of the 
springs by the current. 

Lately, control problems requiring 
more than the normal number of springs 
have led to the development of a num- 
ber of "wire- contact" relays, carrying 
as many as 51 springs. These are used 
for special jobs not often encountered 
in industry. 

Coil problems 
Relay coils are not extremely difficult 

to design, once the magnetic structure 

YArtaoc000mmoocxxx 
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OF THE 
MONTH 

By GUY S. CORNISH 

When a boy become. a .uccessful 
businessman in a line unlike that of his 
father and without special training. 
other than that acquired by his own 
efforts, he deserves much credit. This 
can be considered the success story of 
such a man who became the leading 
technician in his community. 

In the early Thirties, while furnishing 
public- address equipment for the Amer- 
ican Legion football games at Marie - 
mont Field just outside of Cincinnati, 
my attention was attracted to a boy by 
the name of Waldo Ludwick. He hung 
around my sound car and, from the 
questions he asked, it was plain to see 
he had been bitten by the radio bug. 
He told me he had picked up the local 
radio station on a crystal set he had 
made and was now trying out some 
different crystals to see if he could get 
more volume. 

Waldo became a weekly visitor to my 
sound car and kept me posted on the 
success he was having. It wasn't long 
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has been determined. However, we need 
not get into coil design data here. What 
is of more interest is the behavior of 
coils in service. Dc relay coils have a 
problem of electrolysis. There is a small 
potential difference between turns of 
the coil. With moisture present, even 
this small difference can cause electrol- 
ysis unless the coil connections are 
periodically reversed. 

Electrolysis usually leads to shorted 
turns, which in a dc relay act like 
copper slugs and slow the relay down. 
If enough turns are shorted, the prob- 
lem becomes serious. Moreover, shorted 
turns cause additional heat when the 
relay is operated, and this aggravates 
the electrolysis situation. Keeping coils 
dry and clean is the first commandment 
of relay care. 

In ac coils the electrolysis problem is 
rare, since the current reverses contin- 
uously. But here another problem is 
more serious. While shorted turns may 
slow down the action of a dc relay, in 
an ac relay the same damage can cause 
failure because of extreme heating. The 
relay acts as a transformer with the 
shorted turns as its secondary. But the 
turns are not designed for the resultant 
heavy current (as is the shading coil) 
and they heat rapidly, leading to com- 
plete breakdown. Furthermore, while in 
dc relays the initial current is less than 
the final holding current, in ac relays 

Waldo D. Ludwick -he 
made it the hard way - 
by himself 

In the studio corner, Waldo 
and his wife put on u disc - 
jockey show. 

there is a strong in -rush current, as 
much as 10 times the normal holding 
current, because the open relay has a 
large air gap, reducing the impedance 
of the coil. 

The ac relay coil must be designed 
to withstand this much greater current 
for the time it takes the relay to close. 
With a relay which is operated fre- 
quently, more attention must be given 
this factor. Although most relays close 
faster than this, a three -cycle period is 
often taken as the design point for in- 
rush current. The problem is serious 
enough to cause designers to include 
ac -to -dc conversion and use do relays 
when they are operated frequently. A 
typical example of this is in elevator 
control, where the relays are operated 
rapidly all day. As an alternative, 
specially designed rugged ac relays 
must be used in elevator control. 

Coils have been standardized, and 
industrial relay coil replacement is 
usually not a major operation, but one 
must always consider the delay such 
a repair can cause in the production 
line. 

In the next articles in this series, we 
will look at relay applications, selec- 
tion, circuits and the various special 
forms of induction relays prevalent in 
industry, and how they are used. Finally 
electronic aids and controls for relays 
will be discussed. TO BE CONTINUED 

before he had acquired enough parts 
to build a one -tube receiver and, with 
the knowledge gained from reading the 
radio magazines, he began experiment- 
ing with more elaborate circuits. He 
soon started building receivers for 
friends and neighbors and it wasn't 
long before he decided to enter the radio 
service business in earnest. He fitted 
out a small shop in one corner of his 
father's grocery store and, when he 
was not waiting on customers, he was 
busy at his bench. In those days, the 
service business was not crowded and 
a little advertising brought in more 
work than he expected. 

About this time the football games 
were discontinued at Mariemont and 
I lost track of him. After retiring in 
1952, I purchased a small farm about 
7 miles from Lynchburg, Ohio. On my 
first trip to town, I was surprised to 
find that the boy I had known back in 
the early Thirties was now a success- 
ful business man, operating the Ludwick 
Radio & TV Service Center. His shop 
is well equipped with tools and test 

equipment, some of which he made him- 
self. 

One corner of Waldo's shop is fitted 
out as a disc -jockey studio from where 
he sends a weekly program, "Lynch- 
burg on the Air," to radio station 
WPFB in Middletown, Ohio. He also 
has a studio in the office of the Chamber 
of Commerce in Blanchester, Ohio, 
where he sends out another weekly 
program to the same station in Middle- 
town. The advertising he receives from 
these programs and the fact that he 
is active in civic and business groups 
in Lynchburg have made him popular 
with the townsfolk. With him, radio is 
a business and not a sideline. 

Waldo told me that he has followed 
radio ever since I first met him and 
the only time his radio career was 
interrupted was when he was in the 
army. In addition to his service work, 
he finds time to operate a ham station, 
K8NLG. He is married, has two chil- 
dren and owns his own home and insists 
his wife deserves some credit for his 
success. END 
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taking the 

OUT of MATCH/NO 
By HERBERT A. RAVENSWOOD If we know what to match, and why, most 

of the confusion disappears 
MOST discussions of matching start 

with a mathematical formula 
showing that a certain relation- 

ship will result in maximum power 
transfer, efficiency of operation or 
what- have -you. One learns this in high 
school (or is it college these days ?). 
Often it is much later that -more or 
less accidentally -we learn that the 
mathematically ideal relationship is 
seldom used, for reasons which remain 
obscure. The only way to remove the 
general obscurity that surrounds this 
subject is to deal with each case 
specifically. 

At the input end maximum power 
transfer has no significance. A tube 
needs an input grid voltage and a tran- 
sistor needs current. Where the level 
is low, it is particularly important to 
get the maximum voltage or current 
input to achieve the best possible mar- 
gin above noise level. Even where noise 
is not a problem, the same choice will 

Fig. 1 - Factors in 
matching magnetic 
transducer to tube 
input. 
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minimize the amplifier gain needed, and 
possibly save a whole stage. 

But achieving a satisfactory fre- 
quency response, or keeping distortion 
down, usually sets opposing limitations. 
To be specific: 

A magnetic pickup cartridge, micro- 
phone or tape playback head has a 
resistance of about 1,000 ohms with 
some inductance. It consists of a mag- 
netic circuit on which a coil is wound 
to provide the electrical output. The 
coil has fixed physical dimensions set 
by the design. The number of turns 
that can be squeezed into the space 
depends on the wire gauge. The more 
turns, the higher the voltage output 
and also the higher the resistance and 
inductance of the winding. To "match" 
a grid input, an impedance of several 
thousand ohms at least would be needed, 
but the limit is usually set by the finest 
wire gauge that can be wound into the 
space. 

COIL COIL TERMINATING 
RESISTANCE INDUCTANCE RES Y7- 

VOLTAGE GENERATED ! -COIL a LEAD L 
BY TRANSDUCER 7CAPACITANCE '^ 

GRID a INPUT CKT CAPACITANCE 
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Fig. 2 - Effect of loading on typical 
magnetic pickup: (A), equalized re- 
sponse, R = 25,000 ohms; (B), R = 
10,000 ohms; (C), R = 100,000. (Pick- 
up resistance, 1,250 ohms; inductance, 
250 mh; total shunt capacitance of 
pickup, input lead and grid, 450 µµf.) 

So we have a coil with a resistance 
of about 1,000 ohms and an inductance 
of about 1/2 henry -this will vary in 
individual cases. Voltage output would 
be maximum by working open -circuit 
-no terminating resistor. In this case, 
the terminating resistor is needed to 
optimize frequency response. Without 
any terminating resistor, the induct- 
ance of the coil resonates with the 
combined capacitance of the input lead 
and the grid of the input tube, to pro- 
duce a high peak in response at the 
top end ( Figs. 1 and 2) . 

An ideal resistance termination gives 
the closest possible to flat response, by 
holding down this resonance -shunt 
damping. Make the resistance too low, 
and the high -frequency response droops 
down : all the output voltage gets lost 
(at higher frequencies) in the series 
inductance of the coil. 

Moving -coil types have much smaller 
coils, with much lower resistance and 
usually almost negligible inductance. 
This means they also have much fewer 
turns, hence much lower voltage output. 
Moving -coil microphones must use some 
input transformer arrangement to get 
enough input voltage (above noise). 
The coil resistance is usually about 50 
ohms. The transformer should step this 
up to an impedance value between 50; 
000 and 250,000 ohms. The higher 
impedance, because of the greater step - 
up it gives would help gain or sensi- 
tivity, thus defeating noise better. But 
input capacitance across the high 
impedance results in loss of extreme 
high frequencies. So for best high - 
frequency response, the lower imped- 
ance (in the region of 50,000 ohms) is 
better. 
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MIKE-TO-GRID TRANS IN MIKE 

HIGH -Z SHIELDED LEAD 
NOT MORE THAN A FEW FEET 

NO TRANS IN 

0 AMPL 

NO TRANS IN MIKE 

TWIN -TWISTED LOW-Z LEAD 
NOT MORE THAN 20 T030 FT 

MIKE -TO-GRID 
b TRANS IN AMPL 

MIKE-TO -LINE TRANS IN MIKE I 

SHIELDED TWIN LINE 
(5000) LEAD, 
ANY DISTANCE 

C 

w 

LINE -TO-GRID 
TRANS IN AMPL 

Fig. 3 -Three methods of coupling mov- 
ing -coil microphones. 

This stepup from 50 ohms can be 
made in one of three ways: for quite 
short shielded -lead input, a trans- 
former on the microphone steps up 
directly to 50,000 ohms or so (Fig. 
3 -a). Any moving -coil microphone rated 
high impedance has such a transformer 
built in. But a shielded lead of more 
than a few feet increases the input 
capacitance, loading the high fre- 
quencies down so that even 50,000 ohms 
is too high. 

For medium -length leads, the trans- 
former can be on the amplifier chassis 
instead (Fig. 3 -b). Now the impedance 
of the connecting lead is 50 instead of 
50,000 ohms. This avoids high- frequency 
loss, but is more susceptible to stray 
inductive pickup, resistance losses in 
the line and grounding problems. 

So, for more than 20 or 30 feet (100 
feet at the outside), line impedance is 
best. The microphone transformer steps 
up the coil impedance to line impedance 
(250 or 500 ohms) and the amplifier 
transformer steps up from line to grid 
(between 50,000 and 250,000 ohms as 
in Fig. 3 -c). Use of line impedance is 
more costly because it requires two 
high -quality transformers for one con- 
nection. It is used only where distances 
are long, or where standardization is 
more important than cost. 

High- impedance devices 
Crystal and ceramic microphones and 

pickups are called "high impedance," 
from which information one might be- 
lieve they are like a magnetic or 
moving -coil type, with matching trans- 
former. Actually they are quite dif- 
ferent. The impedance of a magnetic 
or moving -coil type always consists of 
resistance and inductance in various 
proportions. The transformer does not 
alter these proportions, merely their 
magnitude and the voltage they put 
out. But the impedance of a crystal or 
ceramic element is basically that of a 
small capacitor. 

Applying the classic matching prin- 
ciple, maximum volt -amp transfer 
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would require the load to be an equal 
capacitance (Fig. 4 -a) . Maximum volt- 
age (which is what we want for a grid 
input) requires the load to have the 
smallest possible capacitance. So a 
shielded lead, with its capacitance effect, 
will modify the transfer, not just at 
high frequencies as with other types, 
but throughout the range. Putting any 
resistance -such as the usually needed 
grid leak - results in low- frequency 
loss, the same as a coupling capacitor 
feeding into a grid resistor does. 

But you can always make the cou- 
pling capacitor bigger to get the re- 
quired low frequencies. With crystal or 
ceramic transducers, the capacitor is 
fixed for you. The only way to improve 
low- frequency response is to use a 
bigger resistor -usually several meg- 
ohms (Fig. 4 -b) . You can also add 
external capacitance (Fig. 4 -c), so the 
resistance may be smaller, but this 
"improves" bass response by pulling 

XTAL OR 

CERAMIC 
MIKE 

XTAL 
CERAMIC 
MIKE 

IDEAL, BUT IMPRACTICAL, PRACTICAL MATCHING. 

MATCHING R DETERMINES LOW -FREQ 
0 

XTAL OR 

CERAMIC 
MIKE 

ROLLOFF 

R C 

IF R CANNOT BE MADE LARGE 
ENOUGH, ADD C TO LOAD DOWN 

ENTIRE RESPONSE. SEE Fig.5 
C 

Fig. 4- Considerations in matching a 
crystal or ceramic transducer. 

all the rest down to correspond (Fig. 5). 
An interesting matching trick with 

ceramic or crystal elements is loading 
them to make their output correspond 
with that from a magnetic type (Fig. 
6). The output voltage of magnetic 
and moving -coil types is proportional 
to the velocity at which the stylus or 
diaphragm moves. A ceramic's output is 
proportional to distance of movement. 
If the stylus moves the same distance 
at different frequencies, it will have to 
move faster when frequency is higher. 
So a velocity pickup has a response, 
compared to ceramic types, that rises 
with frequency. 

To make a ceramic "look like" a 
magnetic, its response must be made to 
rise with frequency too. Viewed the 
other way, it must be given a "bass 
cut" until the top end is left standing 
high. The whole equalization curve tilts 
the other way. Appropriate choice of 
values to suit the ceramic element will 
give precisely the right response. These 
have to be chosen by the manufacturer, 
because he doesn't tell you the capac- 
itance of his element. 

Transistors 

o 
co o 

111111111111MI III I 
rarrAMEIROM 

tttgÌÌ111INIMMINB1ÏÌ 

iYmIImB a11MMIIIMIIIIMI1W INNIrAlll11BIIIIBtiIg NÌIYBtiBI111tilllll 
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FREQ 
5 10 20 

Fig. 5 -Curve A, no capacitance, 10- 
megohm load; B, 1- megohm load; C, 
input capacitance 2,000 µµf, 10- megohm 
load. (Microphone capacitance 500 µµf.) 

where the important input quantity is 
volts. Transistors will change all that. 
The basic input quantity of a transistor 
is current. But it does possess an input 
resistance or impedance. So basically 
the maximum power transfer rule will 
now apply. But there are different ways 
of meeting it. 

The transistor input impedance de- 
pends largely on the emitter resistor 
(Fig. 7). Suppose the transistor has a 
current gain of 100. If the emitter 
resistor is 10 ohms, the input impedance 
(the product of current gain and 
emitter resistor) will be 1,000 ohms; 
if it is 50 ohms, the input impedance 
becomes 5,000 ohms. Now suppose a 
magnetic or moving -coil transducer 
(microphone or pickup) can be wound 
to any desired impedance. Let's take 
three possibilities : an output impedance 
of 1,000 ohms, with open circuit voltage 
of 10 mv; an impedance of 5,000 ohms, 
voltage 23 mv; an impedance of 16,000 
ohms, voltage 40 mv. 

First use the 10 -ohm emitter resist- 
ance: The 10 mv from the 1,000 -ohm 
version has to drive current through a 
total of 2,000 ohms, 1,000 ohms of its 
own and 1,000 the input impedance of 
the transistor. So the input current is 
5 microamps. A gain of 100 brings this 
up to 500 pa. The 5,000 -ohm version 
produces 23 mv, and has to feed a total 
resistance of 6,000 ohms, giving a cur- 

TURNOVER FREQ 
50% 
500 
2.12 KC 

REQUIRED 
EQUALIZATION 

COMPONENTS INVOLVED 
CI +C2,R2 
CI+C2,R1 
C ,RI 

20% 50 100 500 I KC 2.12 5 10 20 
FREO 

Fig. 6- Network to obtain RIAA equali- 
zation with crystal or ceramic pickup. 

SOURCE 
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BIAS 
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INPUT 
RES 

EMITTER 
RES 

B- 

Fig. 7- Emitter resistor helps match and 
So far we've talked about tubes, linearize input impedance. 
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PREAMP F5OK PWR AMPL 

ADJ POT FOR M N DISTORTION a NOISE 

a 

REMOVE POT a MEASURE RI a R2 

b 

STOCK VALUES FOR RI B R2 MAKE PERMANENT 
ATTENUATOR C 

Fig. 8 -How to install an attenuator be- 
tween preamp and power amplifier. 

rent of 3.8 µa. The transistor amplifies 
this to 380 µa. The 16,000 -ohm version 
produces 40 mv, feeding a resistance 
of 17,000 ohms, giving 2.3 µa, which 
gets amplified to 230. The 1,000 -ohm 
version, giving proper matching, is best. 

Now try the 50 -ohm emitter resist- 
ance: The 10 mv from the 1,000 -ohm 
version now has to feed 6,000 ohms, 
resulting in 1.6 µa, amplified to 160. 
The 23 mv from the 5,000 -ohm version 
has to feed 10,000 ohms, resulting in 
2.3 µa, amplified to 230. The 40 mv 
from the 16,000 -ohm version has to 
feed 21,000 ohms, resulting in 1.9 µa, 
amplified to 190 microamps. Here again, 
the best output is obtained by match- 
ing -using the 5,000 -ohm version. 

But this is assuming we fix the 
emitter resistor first. The highest out- 
put of all was from the 1,000 -ohm ver- 
sion feeding the 1,000 -ohm input (10- 
ohm emitter resistor). But notice that 
all the outputs using a 10 -ohm emitter 
resistor are greater than the corre- 
sponding ones with the 50 -ohm emitter 
resistor. 

Then it seems we should use the 
lowest emitter resistor possible (why 
use any at all ?) and then match the 
transducer impedance to the transistor 
input impedance. But, if you do that, 
you'll run into severe distortion. The 
transistor's amplification characteristic 
may be linear enough, but its input 
impedance is extremely nonlinear. If 
the transducer generates a linear volt- 
age, the current will be nonlinear be- 
cause the input resistance is. Using a 
high emitter resistance linearizes the 
input impedance. 

So solving the matching question in 
transistor input circuits depends on 
what you have control over. The best 
thing is to set the emitter resistance 
to the best compromise between the 
gain finally achieved and the distor- 
tion, and then design the transducer to 
match the input impedance that results. 
But, if your input source is already 
fixed for you (say it's a crystal or 
ceramic pickup), the maximum gain 
will be obtained by making the emitter 
resistor as low as possible. This will 
produce less distortion than the matched 
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condition because the internal resist- 
ance or impedance of the source itself 
will linearize input current. 

On the other hand, if the input 
impedance is low -say a moving coil, 
without any matching transformer - 
distortion would probably be much too 
high if you use the emitter resistor to 
match input source because the tran- 
sistor input impedance is nonlinear at 
such low values. In this case, a higher - 
value emitter resistor should be used, 
resulting in mismatch with resulting 
lost of gain, but linearizing the input 
impedance of the transistor. 

Those are the main cases of input 
matching. Sometimes a problem may 
arise where more than one source is 
connected to the same input, but that 
can get into a big subject and is really 
beyond the simple subject of matching. 

Preamp to power amplifier 
Impedance matching between preamp 

and power amplifier is not too often a 
problem. More often, there is a question 
of level to consider. But the use of a 
cathode follower (or not) has raised 
questions related to impedance. 

A cathode follower provides a low - 
impedance source, around 500 ohms. 
But the output still comes from what 
is really the plate circuit of a tube. 
The voltage and current fluctuations in 
the output are provided by the plate - 
voltage drop and plate- current varia- 
tion in the tube. The fact that the 
100% feedback due to cathode -follower 
connection makes the source impedance 
about 600 ohms does not mean it will 
work satisfactorily into a load of 500 or 
600 ohms, or anywhere near this value. 

The normal optimum load for the 
tube is probably at least 20,000 ohms. 
The plate- circuit impedance is the par- 
allel combination of the plate coupling 
resistor (even though this is cathode - 
connected) and the ac resistance of 
the tube. This is probably 7,000 or 8,000 
ohms. Cathode connection produces 
something over 20 -db feedback; its 
effect is to reduce the effective plate 
circuit impedance to around 500 ohms. 

But if you connect this to an actual 
500- or 600 -ohm load, such as a line 
input transformer on the basic ampli- 
fier, the plate circuit of the tube is 
coupled to a 500- or 600 -ohm load. The 
distortion will be about 20% and the 
feedback has almost disappeared. This 
was fully explained in RADIO- ELECTRON- 
ICS, December 1954, page 50, and May 
1958, page 50. 

Summarizing the value of a cathode - 
follower preamp output, for matching 
purposes: It minimizes the tendency to 
hum pickup that occurs in a high - 
impedance connection and also loss of 
high frequencies due to cable capac- 
itance. It also enables one preamp to 
be connected to several power amplifier 
inputs -provided they are all high - 
impedance- without interaction. But it 
does not permit the preamp to be 
connected to a 500- or 600 -ohm input - 
unless you want lashings of distortion. 

Level matching 
This aspect of matching is often 

overlooked, both at the input and be- 

tween amplifiers. If the impedance is 
right, it should work! Not infrequently 
it doesn't because the level is not right 
too. 

If the output level from the preamp 
is much too low to drive the power amp, 
the result is obvious -there just isn't 
enough gain. But sometimes the output 
level may be too low when it needn't be, 
and when cause and effect are not 
obvious. 

This is the case where the basic 
amplifier is driven to full output with 
a level much lower than the preamp is 
designed to work at. True, it will work 
there, by turning the gain or volume 
down. But this results in unnecessarily 
high noise. What is needed is either to 
turn back the preset control on the 
power amplifier or, if there isn't one, 
insert an attenuator to serve the same 
purpose (Fig. 8). 

To set up your attenuator, insert a 
pot between preamp and amplifier (Fig. 
8 -a) and adjust it till volume is correct. 
Then remove the pot without disturbing 
the adjustment and measure the resist- 
ance of the two portions (Fig. 8 -b). 
Then insert resistors of equivalent 
value, as in Fig. 8 -c. (A good place to 
put the attenuator is just inside the 
power amplifier input connection.) 

The opposite can happen, usually 
when the power amp does have a preset 
control. This control is set too far down, 
so a high level is needed from the pre- 
amp. The preamp will supply it, but 
only by producing some distortion. The 
preset control on the power amp should 
be set to avoid causing distortion be- 
cause the transfer level is too high, or 
increased noise or hum level because 
it's too low. 

If the power amplifier just doesn't 
have enough gain, and therefore re- 
quires too high an input level, the pre- 
amp distorts to get full output. There 
are two answers to this problem: buy a 
new amplifier or preamp, so the transfer 
level is satisfactory; or add an extra 
stage between them to make good the 
gain deficiency, so the preamp can work 
without distorting. 

Well, that's about half the matching 
story. We still haven't touched the out- 
put end, where the traditional power - 
transfer objective is at least more 
nearly encountered. That will be the 
subject of another article. END 

PROGRESS NEEDS 
RELIABILITY 

The reason for many of the recent 
rocket failures may just be the prob- 
lem of the startling amount of reliabil- 
ity required, according to Miniatur- 
esque, a publication of Miniature Pre- 
cision Bearings. 

The average guided missile has 
37,000 parts (and many of these are 
made from several pieces). If each of 
these items can be made so reliable 
that it would fail only once in 100,000 
times, the mathematical chances are 
that one missile in three would misfire. 

The goal the industry is striving to 
reach is for each item to be so reliable 
that it would not fail in 300,000 times. 
That's reliability! 

RADIO -ELECTRONICS 
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There was an extremely old joke, 
back in the early days of radio, about 
"Them things are no dery good; I can't 
hardly git enough light out of them lit- 
tle lamps to read by at all!" While the 
joke may not be any better now than it 
was then, it would do us some good to 
give just a little more attention to fila- 
ments and heaters. I'm afraid that some 
of us tend to regard them as something 
that's just "there to read by," instead 
of a very important part of a vacuum 
tube. 

Tube heaters are rather accommo- 
dating as far as voltage goes. They will 
work with quite a bit of difference be- 
tween their rated voltage and what they 
actually have, but even these compar- 
atively wide limits may be exceeded. 
So if you run into a mysterious trouble 
in a TV receiver, after everything else 
has been exhausted, check the heater 
voltage! 

I remember one case in particular. 
I was faced with some very unusual 
symptoms which seemed to be centered 
around the video amplifier stage. Every- 
thing there checked out fine. Did 
I say everything? All but one thing! 
The tube was shielded and pretty dusty, 
and I was in a hurry. Finally, I took 
the shield off and wiped the dust away, 
and lo and behold, that tube was lit up 
like a Christmas tree! You could have 
read by it, almost. So, out and into the 
tube checker. (Should have done this 
first, as I keep telling everyone else!) 
However, this time the trouble was ob- 
vious. It was a 6AW8, and it required 
an abnormally low 350 ma to allow 6 

volts to develop across it. Being in a 
600 -ma series string, it naturally lit up 
pretty bright. This boiled out the gas, 
raised the cathode temperature away 
above normal and played heck with the 
whole stage in general! 

I spotted this one as soon as I put it 
in the tube tester, although I had my 
suspicions of it at the time. For just this 
reason, I have added a heater current 
meter to my tube tester, along with a 
voltmeter (Fig. 1). This is extremely 
handy in cases like this, although I will 
admit they are not too common. But, 
when you do run up against something 
like this, they're awfully handy! (You 
just put the ammeter in series with your 
common lead from the tube -tester fila- 
ment transformer. Notice that I used two 
ranges: 0-1 and 0-5 amperes, although 
I didn't mark the 0-5 range as such - 
the shunt switch just says "High ". The 
shunt's a piece of solid wire, cut and 
try. Put a 2- ampere tube like a 5U4 in 
the socket, and adjust the shunt until 
the meter reads 2 amps. Simple, huh ?) 

This is extremely handy for spotting 
series -string tubes that are just a wee 
bit off. Not ones that are completely out, 
like my 6AW8, but the type with only 
a single fold in the heater shorted, so 
the cathode runs colder than it should. 
When testing, set the current meter to 
what it should read, then read the volt- 
age. This will tell you exactly what the 
tube is doing in the circuit! 

I might add that this is also handy 

JULY, 1 96 1 
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conducted by 

JACK DARR, SERVICE EDITOR 

This is your column in the magazine: the service is absolutely free; there is no charge for 
answering your questions, and your name and address will be kept confidential if you so wish. 
The main purpose is to help everyone working in electronics with their unusual problems. Send 

in your questions; each one gets an immediate personal answer. Later, the more interesting 
cases are published in the Clinic columns. 

Due to the many peculiarities found in commercial TV circuits, you might find a different 
answer to a question than the one we give, even though the "conductor" of this column is 

himself a full -time professional TV technician. We would be interested to hear of such cases, 

as we feel that the more widespread the knowledge of such peculiarities, the better off we'll 
all be! So, if you have an unusual service job, or one which is giving you trouble from an 

obscure cause, send in a question on it; we'll answer it promptly and to the best of our ability. 

while checking a whole set of tubes, if 
you are unfortunate enough to have to 
do so. Watch the ammeter when the 
tube is inserted in the socket. If it 
doesn't jump immediately, the tube is 
dead! (Or you haven't got the tube 
tester set up right!) 

I might also recommend checking the 
heater voltages in mysterious cases of 
fading out in parallel -wired filament 
strings. Any tube in the set can cause 
trouble, especially the picture tube, if 
the heater has a cold -solder joint at its 
ground lead, the most common location 
for such troubles. 

In this case, of course, the test should 
be made, not at the tube socket, but on 
the ends of the heater pins. This will 
catch the rare case where a socket con- 

Fig. 1 -0- 
1 ac amme- 
ter added to 
tube tester. 
Unit is con- 
nected in 
series with 
the com- 
mon heater 
transformer 
winding. 

tact is intermittently open or dirty. 
Rectifier tubes, horizontal and vertical 
output tubes, picture tubes and all octal - 
based types (with hollow pins, I should 
have said) are prone to this trouble. 

Watch out for tubes in this same cate- 
gory which run very hot! In many 
cases, you'll find that the solder on the 
ends of the heater pins has crystallized 
and become intermittent. This can be 
spotted by the peculiar rough appear- 
ance of the ends of the pins. Some of 
them get so bad that a distinct crack 
can be seen all the way around. Resolder 
them, and you may cure the trouble. 

Horizontal wiggling 
I have horizontal wiggles on the 

(Continued on page 62) 
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Only Heath offers 
Top Quality at the 

Lowest Price, and.... 

At your service .. . 

THE NEW HEATHKIT AUTOMATIC 
GARAGE DOOR OPENER! 
Compare price, compare features, and you'll buy this latest 
Heathkit labor- saving wonder! Opens and closes all overhead 
track -type doors up to 8' high automatically! Garage light 
turns on when door is open, stays on for short period after 
door closes! Safety release device. Adjustable operating force! 
Tone -coded "hi- power" 6 or 12 v transmitter and special 
receiver prevents interference. Easy one -man assembly. All 
parts included. 65 lbs. 
Kit GO-20 (mechanism, transmitter, receiver)... 

$11 dn., $10 mo $109.95 
Kit GDA -20 -1 (extra transmitter) .... $2.50 dn., $5 mo.... $24.95 

NEW HIGH FIDELITY 
PA AMP. 
Heath exclusive; 20 watt hi-fi 
rated PA amp. Two inputs; 
equalization switches; electri- 
trical mixing; sealed "pads "; 
tape recorder, line, and voice 
coil output. Plug -in, low -Z 
mic. Xformers separate. 24 lbs. 
Kit AA -31... 
$6 da., $6 mo $59.95 
Mic. Xformers, AN -11 $11.95 

BIG -BUY PORTABLE 4 -TRACK 
STEREO TAPE RECORDER 
All -in -one monophonic or 4 -track stereo tape record and play- 
back! Two tape control levers; individual tone balance and 
level controls; monitoring switch for listening while recording; 
"pause" button for editing; two "eyes" to check recording 
levels. Also functions as "hi -fi stereo center" for record players, 
etc., or to feed tape music to separate hi -fi system. Parts for all 
amplifiers and speakers included; turquoise and white cabinet 
and 33/4 " -7t /2" speed tape deck are assembled. Less mic. 
Kit AD- 40...49 lbs....$18 dn., $16 mo. $179.95 
Assembled ADW- 40...49lbs....$30dn.,$26 mo $299.95 

"LEGATO- COMPACT" 
All Altec Lansing speakers! 
2 -12" hi- compliance woofers; 
exponential horn and driver; 
range 30- 22,000 cps; as- 
sembled. 800 cps network. 30 
watts program; 16 ohm Z. 
Assembled, finished cabinets; 
32 "l x 19 "d x323/8" h 132lbs. 
Kit AS -21 U, unfin.. $224.95 
Kit AS -21 W, wat... $229.95 
Kit AS -21M, mahog $229.95 

HEATH COMPANY Benton Harbor, Michigan 
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Introducing a new 
styling concept 

in two popular 
Heathkit Stereo Units 

Here's a handsome matching pair for your new Heathkit stereo 
system! Both have new louvered wrap -arounds of luggage -tan 
vinyl -clad steel with contrasting charcoal -grey front panels 
framed with polished aluminum bezels ... a regal new look 
to Heath's medium -price stereo line. 

IGNITION ANALYZER 
Switch to primary, secondary, 
parade or superimposed pat- 
terns. See condition of plugs, 
points, wiring, coil & con- 
denser. Plug -in ID -I1 Timing 
Light available. 151bs. 
Kit 10- 20...$9 do $89.95 
Assembled IOW- 20.$169.95 

NEW TELEPHONE 
AMPLIFIER! 
Hands -free phone chats! Ideal 
for conferences, dictation, etc. 
Place handset on cradle, unit 
turns on, instantly ready! All - 
transistor; long -lasting battery 
power. Easy to build. Ivory 
color. 
Kit G D -71 .... 4 lbs... $19.95 

LOW COST 
DEPTH SOUNDER 
Best value in marine electron- 
ics. Detects fish, submerged ob- 
jects, and bottom depth. Big 
43/4" dial calibrated from 0 -100'. 

Mt 6- transistor circuit, battery 
powered. Corrosion & splash - 
resistant aluminum cab. Trans- 
ducer included. 9 lbs. 
Kit MI-10 $7 dn., $7 mo.$69.95 

1 

LOW COST 
3 -BAND MARINE RDF 
Deluxe features at minimum 
cost. Covers 200 -400kc beacons, 
550 -1600 kc broadcast, 1700- 
3400 kc marine band. Loop and 
"sense" antennas eliminate 
double null. 9- transistor cir- 
cuit, battery powered. Pre - 
assembled tuning unit. 
Kit 13F -312 lbs. $10 dn. $99.95 

HEATHKIT AJ -11 AM /FM TUNER 
Successor to the popular AJ -10, this new version features fly- 

wheel tuning, two "magic -eye" tuning indicators, adjustable 
FM automatic frequency control, AM "fidelity" switch for 
max. selectivity or fidelity, dependable 12 tube circuit, built -in 
power supply. 21 lbs. 
Kit AJ- 11...$7 dn., $7 mo $69.95 
Assembled AJW- 11...$13 dn., $11 mo $129.95 

HEATHKIT AA -151 28 -WATT STEREO AMPLIFIER 

Here's the popular SA -2 model all dressed up in brand -new 
styling. Delivers 28 hi -fi rated watts (14 per channel) for plenty 
of power. Has clutched volume controls, ganged tone controls, 
4 dual inputs. 28 lbs. 
Kit AA- 151...$6 dn., $6 mo $59.95 
Assembled AAW- 151...$12dn.,$11mo $119.95 

You get guaranteed success with Heathkit! 
Never before has a manufacturer of do- it- yourself kits guaran- 
teed your success in completing a project. Heath does so and 
backs it ip with an iron -clad, money -back guarantee! By mak- 
ing this guarantee, we hope to banish any doubt you may have 
about your ability to build a kit. How is such a guarantee pos- 
sible? The careful planning that goes into the design of Heathkit 
equipment revolves around this paramount thought- anyone, 
regardless of background or experience, must be able to build 
any Heathkit. This same thought guides the writing of the de- 
tailed Heathkit assembly instructions with the world famous 
"check -by- step" system. These attributes plus the experience of 
a million customers attests to the fact that anyone can build a 

Heathkit. Order your favorite Heathkit today. Enjoy top qual- 
ity equipment with savings of up to 50% and the satisfaction of 
doing it yourself. Get guaranteed success with Heathkit! 

\ 111111111111111111111111111111111 / 

I 

MONEY BACK GUARANTEE 
The Heath Company unconditionally guarantees that you can 

build any Heathkit product and that it will perform in accord- 
ance with our published specifications, by simply following 
and completing our check -by -step instructions, or your 
purchase price will be cheerfully refunded. 

ANEW 

Illllll Ill llllllllllllllllllll \ 

Ordering Instructions: Fill out the order blank. Include charges for parcel post according 

to weights shown. Express orders shipped delivery charges collect. All prices F.O.B. 
Benton Harbor. Mich. A 20% deposit is required on all C.O.D. orders. Prices subject to 

change without notice. Dealer and export prices slightly higher. 

Please send the following items: 

Item Model No. Price 

I 

Order direct by mail or see your Heathkit dealer. 

Shin Parcel Post Express C.O.D. Best Way 

JULY, 1 9 6 1 

FREE Catalog! 
Contains complete descriptions and speci- 
fications on all of the above new models 
plus more than 200 other famous Heathkit 
items. Send for your free copy, use the 
coupon below; see how you can enjoy top 
quality equipment with savings of up to 
50% with Heathkitl 

HEATH COMPANY 
Benton Harbor 20, Michigan 

PLEASE SEND MY FREE COPY OF THE 1951 HEATHKIT CATALOG 

Name 

Address 

City Zone State 
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THE NEXT 90 DAYS CAN BE THE TURNING 

POINT OF YOUR CAREER IN ELECTRONICS 
Your progress in electronics as an engineer, technician, sales engineer, 
depends upon electronic know -how. This summer - the next 90 day 
period -you can convert spare time into future security for you and 
your family by spending just a few hours a week with Rider Books. 
Each Rider book is a low -cost education in electronics -each is written 
by a top authority -and each is the easiest, fastest way to full under- 
standing of the subject. 

NEW TITLES 

INTERNATIONAL TRANSISTOR SUBSTITUTION 
GUIDEBOOK (4500 Direct Substitutions), Keats 
A. Pullen, Jr., Eng. D. Reliable, Proved, Direct 
Substitutions only. Includes case styles and di- 
mensions, $1.50. 
CITIZENS BAND RADIO, Allen Lytel, $3.90. 
HOW TO LOCATE AND ELIMINATE RADIO AND 
TV INTERFERENCE (2nd Ed.), Fred D. Rowe, 
$2.90. 
BASIC MATHEMATICS (4- Volume 'Pictured -Text' 
Courses), Norman H. Crowhurst. New 'learn - 
by- pictures' course makes it easier than you ever 
dreamed to learn math -NOW AVAILABLE, 
VOL. I, Arithmetic As An Outgrowth Of Learn- 
ing to Count, $3.90. NOW AVAILABLE, VOL. II, Introducing Algebra, Geometry, Trigonom- 
etry, Calculus as Ways of Thinking in Mathe- 
matics, $3.90. Vols. III and IV available to- wards end of 1961. 

FAMOUS 'PICTURED -TEXT' COURSES - EACH 
A LOW -COST EDUCATION IN ELECTRONICS 

B ASIC ELECTRONICS (5- Volume Standard 
Course), Van Valkenburgh, Nooger, Neville. 
Inc., set of Vols. I to V in soft covers, $11.25; 
all 5 vols. in one cloth binding, $12.75. 
B ASIC ELECTRONICS (Expanded Course), set of 
Vols. I to VI in soft covers, $13.85; 6 vols. in 
one cloth binding, $14.85. 
BASIC ELECTRONICS (Vol. 6 Only), soft cover, 
$2.90; 170 -6H, cloth, $3.95. 
BASIC ELECTRICITY, Van Valkenburgh, Nooger, 
Neville, Inc., soft cover, 5 vols., $11.25; all 5 
vols., one binding, $12.75. 
BASIC SYNCHROS AND SERVOMECHANISMS, Van. 
Valkenburgh, Nooger, Neville, Inc., soft cover, 
2 vols., $530; 2 vols. in one cloth binding, $6.95. 
BASIC PULSES, Irving Gottlieb, P. E., soft cover, 
$3.50; cloth, $4.75. 
B ASIC TELEVISION, Alex. Schure, Ph.D., soft 
cover, 5 vols., $11.25; all 5 vols. in one cloth 
binding, $12.75. 
B ASIC ELECTRICAL POWER DISTRIBUTION, 
Anthony J. Panaini, 2 vols., soft cover, $4.80. 
BASICS OF FRACTIONAL HORSEPOWER MOTORS 
AND REPAIR, G. Schweitzer, $3.90; cloth, $4.90. 
BASIC CARRIER TELEPHONY, David Talley, E.E., soft cover, $4.25; cloth, $5.75. 
BASIC ULTRASONICS, Cyrus Glickstein, soft cover, $3.50; cloth, $4.60. 

YOU MUST KNOW THESE VITAL 
BASIC AREAS OF ELECTRONICS 

VIDEO TAPE RECORDING, Julian Bernstein. 
cloth, $8.95. 
MAGNETIC AMPLIFIERS- Principles and Applica- 
tions, Paul Mali, $2.45. 
INTRODUCTION TO PRINTED CIRCUITS, R. L. 
Swiggett, $2.70. 
BASICS OF PHOTOTUBES & PHOTOCELLS, $2.90. 
OBTAINING & INTERPRETING TEST SCOPE 
TRACES, John F. Rider, $3.00. 
HOW TO READ SCHEMATIC DIAGRAMS, D. Mark, 
$3.50. 
BASIC VACUUM TUBES & THEIR USES, J. F. Rider 
& H. Jacobotvitz, soft cover, $3.75, cloth, $4.95 
R -L -C COMPONENTS HANDBOOK, D. Mark, $3.50. 

FUNDAMENTALS 

BASICS OF GYROSCOPES ('Pictured -Text' 
Course) Carl Machover, E.E., 2 vols., soft cover, 
$6.60, cloth, $7.75. 
BASICS OF MISSILE GUIDANCE & SPACE TECH- 
NIQUES ('Pictured -Text' Course), M. Hobbs, 
P.E., 2 vols., soft covers, $7.80; cloth, $9.00. 
FUNDAMENTALS OF RADIO TELEMETRY, M. Tep- 
per, $2.95. 
FUNDAMENTALS OF NUCLEAR ENERGY & POWER 
REACTORS, H. Jacobowitz, $2.95. 
INTRODUCTION TO ATOMIC ENERGY, Wm. G. 
Atkinson, $1.35. 

TREMENDOUS OPPORTUNITIES ARE IN STORE 
FOR MEN WHO KNOW ABOUT COMPUTERS 

BASICS OF DIGITAL COMPUTERS ('Pictured -Text' 
Course), John S. Murphy, 3 vols., soft cover, 
$8.40; cloth, $9.50. 
BASICS OF ANALOG COMPUTERS, Thos. D. Truitt 
(Dir. of Advanced Study Group, Electronic 

Assoc., Inc.) & A. E. Rogers (Sr. Consultant, 
Electronic Assoc., Inc.), 3 vols., in one cloth 
binding, $12.50. 
DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGI- 
TAL COMPUTERS, Abraham I. Pressman, M.S., 
cloth, $9.95. 

HERE ARE THE MOST UNDERSTANDABLE 
BOOKS ON TRANSISTORS 

BASIC TRANSISTORS ('Pictured -Text' Course), 
Alex. Schure, Ph.D., soft $3.95; cloth, $5.50. 
SEMI -CONDUCTORS & TRANSISTORS, Alex. 
Schure, Ph.D. (25th in Electronic Technology 
Series), $2.90, 
FUNDAMENTALS OF TRANSISTORS, (2nd Ed., Re- 
vised and Enlarged), Leonard M. Krugman, 
P.E., $3.50. 
FUNDAMENTALS OF TRANSISTOR PHYSICS, Irving 
Gottlieb, P.E., $3.90. 
PRINCIPLES OF TRANSISTOR CIRCUITS', S. W. 
.4 'nos, B.S,., $3.90. 

WHETHER YOUR INTEREST IS IN HI -FI AND 
AUDIO AS A HOBBY OR AS A CAREER - 

THESE BOOKS ARE THE BEST AVAILABLE 
GETTING THE MOST OUT OF YOUR TAPE RE- 
CORDER, Herman Burstein, $4.25. 
STEREOPHONIC SOUND (2nd Ed.), Norman H. 
Crowhurst, $2.90. 
BASIC AUDIO ('Pictured -Text' Course), Norman 
H. Crotvhurat, 3 vols., soft, $8.70; cloth, $9.95. 
FUNDAMENTALS OF HIGH FIDELITY, HEurstein, 
$2.95. 
REPAIRING HI -FI SYSTEMS, D Fidelman, $3.90. 
GUIDE TO AUDIO REPRODUCTION,D Fidel man, 
$3.50. 
HI -FI LOUDSPEAKERS & ENCLOSURES, Abraham 
B. Cohen, Marco cover, $4.60; cloth, $5.50. 
HOW TO SELECT & USE YOUR TAPE RECORDER, 
David Mark, $2.95. 
VITAL 'TIME- SAVING' TOOLS FOR ENGINEERS 
ENCYCLOPEDIA ON CATHODE -RAY OSCILLO- 
SCOPES (2nd Ed.), Rider & Galan, 1360 pages, 
cloth $27.00. 
CONDUCTANCE CURVE DESIGN MANUAL, Keats 
A. Pullen, Jr., Eng. D., stiff cover, $4.25. 
CONDUCTANCE DESIGN OF ACTIVE CIRCUITS, 
Keats A. Pullen, Jr., Eng. D., cloth, $9.95. 
UNDERSTANDING MICROWAVES (Abridged Re- 
print), V. J. Young, Ph.D., $3.50. 

PROFITABLE AREAS FOR SERVICE 
TECHNICIANS 

MASTER RECEIVING - PICTURE TUBE SUBSTITU- 
TION GUIDEBOOK, H. A. Middleton, $7.45. 
RECEIVING TUBE SUBSTITUTION GUIDEBOOK 
(4th suppl.), H. A. Middleton, $1.35. 

TUBE CADDY -TUBE SUBSTITUTION GUIDEBOOK, 
H. A. Middleton, 90c. 
HOW TO TROUBLESHOOT TV SYNC CIRCUITS, 
I. Renter, $2.90. 
REPAIRING TELEVISION RECEIVERS, C. Glick - 
stein, $4.40. 
HOW TO TROUBLESHOOT A TV RECEIVER, J. 
Richard Johnson (2nd Ed.), $2.90. 
SERVICING TV VERTICAL & HORIZONTAL OUT- 
PUT SYSTEMS, H. Thomas, $2.90. 
HOW TO INSTALL & SERVICE INTERCOMMUNI- 
CATION SYSTEMS, J. Darr, $3.60. 
RADIO RECEIVER LABORATORY MANUAL, A. W. 
Levey, M.S., $2.00. 
RADIO TROUBLESHOOTING GUIDEBOOK, Rider 
& Johnson, $2.40. 
HOW TO INSTALL & SERVICE AUTO RADIOS (2nd 
Ed.), J. Darr, $3.25. 
REPAIRING PORTABLE S. CLOCK RADIOS, B. 
Crisses & D. Gneasin, $2.75. 

More than 250 Rider titles covering every area of electronics, from basic electricity to 
space age electronics ... available at your electronics parts distributor or bookstore, or 
order direct from publisher. Write Dept. 7 -RE for FREE catalog of all Rider titles. 

TAilmtas 

JOHN F. RIDER PUBLISHER, INC., 116 West 14th Street, New York 11, N. Y. 
Canada: Chas. W. Pointon, Ltd., 66 Racine Rd., Rexdale, Ont. 

Export: Acme Code Company. Inc.. 630 9th Ave., N. Y. C. 
India: Asia Publishing House, Bombay and other cities 

62 

(Continued from page 59) 
screen of an RCA KCS -34C. The scope 
doesn't show anything wrong in any 
part of the circuit that might be caus- 
ing it. -A. F. M., Buffalo, N. Y. 

This chassis has a rather unusual dc 
voltage distribution system, as you have 
no doubt discovered by now. Many 
cathode circuits are returned to nega- 
tive bias lines as shown in the basic dc 
distribution circuit in Fig. 2. The hori- 
zontal oscillator circuit is a Synchro- 
guide, pretty well immune to pulling or 
wiggling, if properly adjusted. 

FROM FOCUS COIL 8 CONT 215V s 
8500 

135V 

1.8K 

6.8K 

650052 

88 V 

-60V TO SYNC SEP 
8 LIMITER CATHODE 
RETURNS 

+ -I- + -118V TO IST VIDEO 

-OV 140 

¡40 I80 160R ETCPL CATH RETURN 

FROM PWR TRANS CT -120V TO CATH RETURI.S 
OF HORIZ AFC, OSC a 
OUTPUT, AF OUTPUT,ETC, 

Fig. 2 -De distribution circuit of RCA 
KCS -34 chassis. 

As a first step, make a complete re- 
adjustment of the Synchroguide, as per 
the instructions. After that, check all 
the electrolytic capacitors along that 
tremendous voltage divider! It would 
also be wise to check the 10 -µf unit 
connected to the vertical height con- 
trol. The basic cause of such troubles 
is leakage of pulse or sine -wave volt- 
ages from power supply or sweep cir- 
cuits into sync or control circuits. 
Therefore, use the scope to check the 
dc supply lines for the presence of 
ripple of any frequency. The -120 -volt 
line would be the most likely suspect. 

Loss of height 
A Motorola TS -60 has a momentary 

loss of height when switching channels. 
The vertical hold control works OK, but 
somewhere in its range the picture 
collapses. J. P., Bronx, N. Y. 

This is one of two things or possibly 
both at once! You've either a bad spot 
on the vertical hold control, which opens 
the circuit when the slider passes it, or 
the vertical oscillator is operating in a 
marginal condition -that is, right on 
the edge of its holding range, ready to 
fall out at the slightest disturbance. 

Check all your vertical circuit adjust- 
ments- height, linearity, hold -and re- 
set them to get the oscillator back to 
center. Clean the controls with spray 
cleaner, and replace any that are worn. 
In a chassis this old, this is a distinct 
possibility! 

Bad brightness control 
I have two RCA KCS -82 chassis with 

identical troubles. The brightness con- 
trol won't black out the raster. All parts 
in the brightness control circuits are 
OK. The voltages read with brightness 

RAr)ICI_FI FCTRn)d ICE 
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PWR TRANS 
BIAS 

G 

SHORT GROUNDS BIAS. 
TUBE WILL NOT CUT OFF 

PWR 
TRANS BRIGHTENER a 

ISOLATOR 
r- - -i H 

K 

VIDEO & BIAS 

a 

BIAS 

b 

Fig. 3- Heater -cathode shorts in CRT 
can result in fixed brightness. 

VIDEO B BIAS 

CRT 

CRT 

control at full off and full on are as 
follows: grid, 8 to 120; cathode, 90 to 
180.-J. F. N., Carlton Hill, N.J. 

Sounds as if you have the same trou- 
ble in both sets : a shorted picture tube! 
If the cathode shorts to the heater, all 
bias control is lost, as the brightness 
control will not reduce the bias enough 
to cut off the electron stream. So, the 
screen stays lit all the time. Check both 
tubes with a good CRT checker. Some- 
times this is due to small flakes of mat- 
ter falling between cathode and heater, 
pieces of the cathode coating, etc. In a 
few cases, these can be flashed off by 
the short -check voltage. 

You might install an isolating type 
brightener. It will open the ground on 
the heater circuit, and allow the tubes 
to work again (Fig. 3) . Most of these 
have a tap which allows use as an iso- 
lator and doesn't raise the heater volt- 
age. 

Interference 
We're located about 9 air -miles from 

a 316 -kw channel 10 station. In a few 
weeks there will be a channel 9 station, 
about 250 kw, 60 miles east. We expect 
a lot of interference problems! I don't 
believe there is any kind of magic an- 
tenna that will solve this one! Is there 
a practical and not -too -complicated 
method of sharpening the video if and 
improving the selectivity? I'd like one 
that could be switched in and out at 
will. -G.C., Breaux Bridge, La. 

This is a toughie! Because of the 
extreme bandwidth required in a TV 
set, selectivity in the average front end 
is practically nonexistent, and the video 
if isn't much better! However, all is not 
lost. By using a combination of meth- 
ods, I think you'll be able to alleviate 
if not cure completely most interference 
troubles. 

The first thing, on all sets, would be 
a thorough video if realignment, mostly 
for the purpose of setting the adjacent - 
channel and co- channel traps exactly. 
Then do the same thing to the tuner. 
The use of an antenna cut for the dis- 
tant station, with an extremely long, 
narrow frontal lobe and very small side 
lobes would be of some help. Watch out 
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for some of the all- channel types. There 
are a few which have extremely large 
side lobes, especially on the high band! 
Possibly one of the screen -reflector 
types would help. 

Probably the handiest and most effi- 
cient aid here, and certainly the only 
one which would meet your spec's on 
switching in and out, would be a tun- 
able trap in the lead -in. Jerrold makes 
one under the name Trap -Ease. It is 
simply a very sharp notch filter with 
tuning and fine tuning, and is quite 
effective. Be sure to get the high -band 
model. 

Unstable horizontal hold 
I have a problem with a Magnavox 

TV chassis U24 -O4AA. The horizontal 
hold control is not stable. I can lock 
a picture in, but just a little turn of the 
control and it drops out of sync. I have 
checked all capacitors and resistors in 
the horizontal circuit. The customer 
says the hold control has always been 
sensitive. Can I make it more stable by 
changing some of the parts in the cir- 
cuit?-C. S., California 

You should be able to get better 
horizontal hold action in this chassis. 
The first step would be a complete 
readjustment of the horizontal oscil- 
lator (Fig. 4). 

FROM 
HORIZ 

RINGING COIL 

tc, 1 270V 

b .0039 

6SN7-GTB 

0047 2 

TO 
HORIZ 

OUTPUT 
GRID 

470K 

4.7 MEG 

.001 

Fig. 4- Unstable horizontal hold was 
traced to this section of a Magnavox 
U24 -04AA. 

Short out the ringing coil and ground 
point A. You'll probably have to in- 
crease the 6,800 -ohm plate resistor to 
about 15,000 temporarily, to keep the 
oscillator running. Now see if you can 
get a picture to stand nearly still by 
adjusting the hold control. 

If you can't, check the value of the 
100,000 -ohm resistor and the hold con- 
trol. If the hold control winds up 
jammed against the stop at either end, 
there's something wrong there. Also 
check the 360 -µµf coupling capacitor in 
the grid circuit. 

You can probably get more hold 
range by changing the hold control to 
a 100,000 ohms and the 100,000 -ohm 
series resistor to 47,000. Check the 
voltage on the first grid (take the short 
off point A first) to see if it is nearly 
zero with a picture locked in. If not, 
check the 4.7- megohm grid resistor and 
the R -C network between the grid and 
the horizontal afc. END 

By far the BEST VALUE obtainable in 
either wired or kit form ... compare and 

you'll agree "THE BEST BUY IS EMC." 

EMC Model - 211 Tube Tester - The smallest, lowest 
priced, domestic made tube tester on the market. It is 
completely flexible and obsolescent proof. It checks 
each section of multi -purpose tubes separately, checks 
all octal, loctal, 9 prong and miniature tubes for shorts, 
leakages, opens, intermittents as well as for quality. 
Quality is indicated directly en a two color meter dial 
using the standard emission test. Comes complete with 
instructions and tube charts in ring bound manual. 
Size 63/41 x 51/4" X 21/4" deep. Shipping weight: 3 lbs. 
Wired $22.90 Kit $14.90 
CRT Picture Tube Adapter $ 4.50 

EMC Model 109 - Volometer- Features 20,000 OHMS 
volts DC sensitivity and 10,000 OHMS per volt AC sen- 
sitivity. Uses a 41/2, 40 microampere meter, with 3 AC 
current ranges, and 3 resistance ranges to 20 megohms. 
5 DC and AC voltage ranges to 3000 volts and 3 DC 
current ranges; also 5 DB range. 
Model 109 - With carrying strap, W .i .it 2 lbs. 5 ozs.- 

Size: 51/4" x 63/4" X 2 ' $26.95 
Model 109K - Kit Form 19.25 
Model HVT - 30,000 Volt Probe for Model 109 7.95 

EMC Model 107A - Peak to Peak Vacuum Tube Volt - 
Ohm Capacity Meter - 6 meter cannot burn out - 
entirely electronic. Measures peak to peak AC voltages 
to 2800 volts in 6 ranges. Measures capacity in 6 
ranges from 50 mmfd to 5000 mfd. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC 

volts to 1000 volts in 6 ranges. Input resistance to 
16.5 megs. Wired $51.40 Kit $36.50 

Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line. Dept.RE -161 

NAME 

STREET 

CITY STATE 

E M Electronic 
B'way, New York 12, N. Y, 

lectronic Measurements Corp. 

Ex. Dept., Pan -Mar Corp., 1270 B'way, New York 1, N.Y. 
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By ED BUKSTEIN* 

INDUSTRIAL 
ELECTRONIC 
DICTIONARY 

MUCH OF THE TERMINOLOGY USED BY 

the industrial electronics technician is 
the same as that of the communica- 
tions man, TV service technician and 
other workers in the electronics field. 
But many terms apply strictly to the 
industrial field. The following defini- 
tions have been selected as those most 
likely to be of interest to technicians 
already in industrial electronics and to 
those wishing to enter this field. 

A 
Amplitude -controlled rectifier: A recti- 
fier circuit employing a thyratron as 
the rectifying element. In addition to 
the usual advantage of a gas -filled 
rectifier -lower and more constant volt- 
age drop -the thyratron offers another 
important advantage : dc rectifier out- 
put can be controlled by varying the 
bias. As shown in Fig. 1, increased bias 
causes the tube to ionize later in the 
plate -voltage cycle. This delayed firing 
of the thyratron occurs because the 
plate voltage must reach a higher value 
before the gas can ionize. At a lower 
bias, the thyratron ionizes at a lower 
plate voltage and the tube fires earlier 
in the cycle. Variation of bias voltage 
can be used to control the conduction 
time per cycle of the thyratron, and 
therefore the average current through 
the load. 

The load is represented by a resistor 
in Fig. 1, but in practice may be the 
armature of a dc motor (for speed 
control) , the heating element of a fur- 
nace (for temperature control), etc. A 
half -wave circuit is shown in Fig. 1, 
but it can be extended for full -wave 

*Northwestern TV & Electronics Institute, 
Minneapolis, Minn. 
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operation by using an additional thyra- 
tron and a transformer with a center - 
tapped secondary. 

In the amplitude -controlled rectifier, 
half -wave or full -wave, thyratron firing 
can be delayed through an angle up to 
but not beyond 90 °. If the thyratron 
has not fired by the time the plate 
supply has reached its peak value (90° ), 
it will not fire at all. So load current 
(and voltage) can be varied from its 
maximum value to about half of max- 
imum. This limitation is overcome in 
the phase- controlled rectifier in which 
thyratron firing can be delayed up to 
nearly 180 °. 
Angstrom: A unit of measurement com- 
monly used to specify the wavelength of 
visible light, ultraviolet, infrared and 
X -rays. The Angstrom unit is equal to 
one ten -billionth (10 10) of a meter. 
Anti -hunt circuit: A circuit for prevent- 

LINE 

THYRATRON 
VARIABLE BIAS 

BAATT 

Jt 

LOAD 

THYRATRON THYRATRON 
IONIZED 4 . IONIZED 

DELAYED 
FIRING 

SMALL BIAS 

DELAYED 
FIRING 

LARGE BIAS 

Fig. 1- Increasing bias on amplitude - 
controlled rectifier causes tube to ionize 
later in cycle, reducing average load 
current. 

ing excessive correction in a control 
system. In automatic control systems 
designed to hold some quantity (tem- 
perature, pressure, mechanical position, 
etc.) at a constant value, the anti -hunt 
circuit prevents the controlled quantity 
from rapidly and alternately increasing 
and decreasing around the desired 
value. In a temperature -control system 
for example, a decrease of temperature 
will unbalance the system and initiate 
a corrective action. If the correction is 
excessive, the temperature will rise 
above the desired value. This will cause 
the system to initiate an opposite 
correction, and the temperature may 
now fall below the desired value. The 
anti -hunt circuit, which may be nothing 
more than an R -C network, prevents 
such oscillation of the temperature 
above and below the desired value. 

B 

Bock -to -back circuit: Two tubes con- 
nected in parallel but in opposite direc- 
tions. Two ignitrons (Fig. 2) are often 
so connected to control the current 
through a welding transformer. The 
back -to -back circuit, also known as an 
inverse -parallel connection, permits 
control of the current without introduc- 
ing rectification. 

The ignitron is a liquid cathode (mer- 
cury) type tube. Because the liquid 
cathode is not damaged by ion bombard- 
ment, the ignitron can safely carry 
hundreds of amperes of current flow. 
The ignitor, a pointed rod extending 
down into the liquid mercury, is the 
tube's starting electrode. When current 
is passed through the ignitor circuit, an 
arc forms at the junction of the ignitor 
and the mercury pool. This arc vapor- 
izes and ionizes some of the mercury, 
initiating a flow of current to the anode. 

As shown in Fig. 2, the ignitors are 
controlled by thyratrons connected as 
an amplitude -controlled or phase -con- 
trolled rectifier. Since the ignitron can- 
not conduct until the associated thyra- 
tron has fired, delayed thyratron firing 
permits delayed ignitron firing. Such 
delayed firing reduces the conduction 
time per cycle of the ignitrons and, 
therefore, reduces the amount of heat 
developed in the metals to be welded. 
Thus welding current can be controlled 
accurately, simply by varying thyra- 
tron bias. TO BE CONTINUED 

THYRATRON IGNITRONS THYRATRON 

WELDING 
TRANS 

AC IN 

Ñ 
V 

ó 
o: 
z 
U 

°- 

COPPER ALLOY 
ELECTRODE 

METALS TO 
BE WELDED 

ELECTRODE 

Fig. 2- Back -to -back circuit controls 
welding current without rectifying it. 
Thyratrons permit delayed firing of ig- 
nitrons. 
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qua litg Control at AR 
The frequency response of every AR speaker is checked in an anechoic chamber before it is shipped. 
(Many other tests, of course, are also made.) Acoustic Research is one of the very few companies in 
the history of loudspeaker manufacturing, so far as we know, that have followed this rigorous practice. 

Silvano Cannavacciuolo, AR inspector, checks a speaker response curve at one of AR's anechoic chambers. The response curves of the individual drivers 
in the system he is testing have already been recorded and found acceptable at the main anechoic chamber. 

The purpose of such careful quality control is to make sure, as far as is possible, that AR speakers 
provide natural reproduction of music, without rattles, buzzes, distortion, or pseudo -hi -fi. exagger- 
ations. 

Prices are from $89. to $225. 

Until now, AR speakers have been sold under a one -year guarantee covering 
materials, labor, and freight to and from the factory. 

On the basis of our field experience we are now able to extend this guarantee 
to five years. The extension is retroactive, and applies to any AR speakers 
bought since 1956. 

AR speakers are on demonstration at AR Music Rooms, on the west balcony 
of Grand Central Terminal in New York City, and at 52 Brattle Street in 
Cambridge, Massachusetts. No sales are made or initiated at these showrooms. 

ACOUSTIC RESEARCH. INC., 24 Thorndike St., Cambridge 41, Mass. 

JULY, 1961 
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NOWIIRA Complete Line of 
Built -in Amplifier clears up snow, improves 

ELECTRONIC 
FM 

MODEL PF -T FM POWERTRON TURNSTILE Non -directional FM 
antenna with 16 DB gain in all directions over a folded 
dipole. Has unique offset mount and comes complete with 
built -in transistorized amplifier and TV -FM coupler. 

NEW, POWERFUL TRANSISTORIZED FM 

POWERTRONS WITH FM -TV COUPLERS 
For the first time, FM antennas with built -in transistor- 
ized amplifiers are available for long range FM reception. 
Winegard offers two models - FM Powertron Turnstile (omni- 
directional) and the FM Powertron Yagi (directional). Both 
models have two 300 ohm terminals on the amplifier: one for 
down -lead connection to the set and one for connection to a 
TV Powertron antenna. 

MODEL PF -8 FM POWERTRON YAGI This is the world's most 
powerful FM antenna. Makes weak signals come in like 
"locals ". Has 25 DB gain over folded dipole. Eight elements 
with exclusive Winegard "tapered T" driven element. Built -in 
TV -FM coupler allows you to couple into TV Powertron with 
only one power supply. Complete with built -in transistorized 
amplifier. 

ELECTRONIC 
FM 

In addition to three all- channel (VHF) Powertron antennas, 
Winegard now offers you 14 cut - channel and broad band 
Powertron yagis and two FM Powertrons. Each of these high 
gain antennas has the following important features: 

1. Electronic amplifier for unprecedented antenna gain. 
2. Amplifier connected directly to the yagi "Tapered -T" 

driven elements for best possible signal -to -noise ratio. 
3. Linear frequency response for crisp, clear black and 

white and brilliant, true color reception. 

ELECTRONIC ALL-CHANNEL YAGIS 
... will greatly improve every channel. Weak, faded pic- 
tures become crisp and clear. "Good" channels will be 
even better. In many areas you'll watch channels you 
couldn't possibly see before. Because Powertrons are 
powerful enough to drive up to 10 TV sets, you can have 
plug -in outlets in every room ... and in many locations 
you can install a Powertron lower than other antennas. 

POWERTRON 
MODEL P-44 
14- Elements 

POWERTRON 
MODEL P -44X 
21- Elements 

POWERTRON 
MODEL SP -44X 

30- Elements 
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Winegard Electronic Antennas 
contrast ...gives you greater 

4. Gold Anodized finish for permanent corrosion protec- 
tion and fine appearance. 

5. Deluxe quality materials and workmanship. 
Try a Powertron and see for yourself. Take a field strength 
meter reading with your present antenna and then take a 
Powertron reading. When you see the meter jump 5 to 10 
times ... and see the sharp, contrasty reception you get, 
you'll be convinced ... and so will your customers. 

reception distance! 

ELECTRONIC 
Cut -Channel 

TV 

Each channel 
amplified 
individually. 
No antenna couplers 
needed! 

MODEL SP -44X 
"By FAR world's most powerful all- channel antenna" 

WINEGARD "SIX-SET" 

TV COUPLER 

With the Powertron, 
hook up 3, 4, 5, or 6 
sets by adding a 
Winegard `Six - 
Set". Here's the only 
6 tap coupler on the 
market. Six no -strip 
terminals give you 
instantaneous taps 
with complete elec- 
tronic isolation. 
Model LS -63. 

NEW, TRANSISTORIZED CUT - CHANNEL YAGI 

POWERTRONS FOR THE FINEST INSTALLATIONS 

Here are the highest gain (28 db) TV antennas ever made! Each is 
powered by a built -in transistorized amplifier. Because TV signals 
are amplified right at the point of interception, you get the best 
possible signal -to -noise ratio . . . resulting in the ultimate in 
reception! 

Each Powertron yagi amplifier has two 75 ohm coaxial connec- 
tors: one for the down -lead to the power supply and one from the 
built -in coupler for connection to another Powertron yagi. 

Because of the built -in mixing coupler, they can be connected 
directly to each other without interaction. The negligible power 
consumption of these transistorized antennas (.05 watt each) means 
you can tie as many as 8 Powertron yagis together and run them 
all from one power supply on one down -lead. 

There are six (8- element) cut -channel and broad low band models 
-eight (12- element) cut- channel and broad high band models. 
Ideal for hotels, motels, apartment buildings or wherever the finest 
installation is needed. 

Win egard and 
ANTENNA SYSTEMS 

Winegard Co., 3013 -7 Kirkwood St., Burlington, Iowa 

Write today for technical bulletin on Winegard's complete 
@1961 line of Powertron antennas. Ask your distributor for details. 
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Speed up scope measurements 

with this versatile, 

all -transistor instrument 

Build a 
calibrator 
for your 
scope 

IS YOUR oscilloscope the indispensa- 
ble, hard -working service tool it 
should be? Or is it just an elaborate 

showpiece -nice to have around the 
shop but limited in usefulness? Once 
the gloss of novelty has faded, far too 
many popular -priced scopes fall need- 
lessly into the second category. 
RI -3,300 ohms 
R2 -I megohm 
R3- 300,000 ohms, 5% 
R4- I0,000 ohms 
R5 -I,000 ohms 
R6 -pot, 1,000 ohms, linear taper 
R7, 8 -2,000 ohms, I% 
R9-600 ohms, I% 
RIO -400 ohms, I% 
All resistors 1/2 -watt 10% unless noted 
CI -.003 µf, ceramic 
C2-470 µµf, ceramic 
BATT -22.5 volts (Burgess U -I5 or equivalent) 
D -Zener diode, 5.2 -6.4 volts, 250 mw (Hughes HZ- 

8148, Transitron IN762 or equivalent) 
pvie W., Y, rosary nonsnornng s.enrraiao 
PA -1003 or equivalent) JI- insulated tip jack, red 

J2- insulated tip lack, black 
VI, 2 -2N34 
Battery holder 
Terminal strips, 5 lug (2) 
Case, 2 x 3 x 51/4 inches 
Miscellaneous hardware 
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By R. J. SHAUGHNESSY 

Perhaps the greatest reason for this 
shameful waste of what is certainly 
the industry's most versatile instrument 
is the feeling of frustration that comes 
from not being able to trust the vertical 
amplifier calibration. Ragged calibra- 
tion methods can degrade even the best 
instruments and reduce them to little 
better than ball -park testers. This is 
unfortunate because good servicing 

techniques require accurately calibrated 
test instruments. Very often, one or 
two careful measurements with a re- 
liable scope can lick the toughest 
trouble shooting problems. 

Most of the popular low- priced oscil- 
loscopes (kit or assembled) provide 
some means of calibrating the deflection 
amplifiers. The typic 1 calibrating sig- 
nal built into these copes is a 1 -volt 

2N3L R5 1N7 2 R6 
R7 S2K-I% 

R3 
RI R2 300K R4 ) 

3.3K MEG I 5% IOK 

RB S2K-I% 

R9 600f1 
1% 

' RIO 400A 
1% osSIó - 

a a E b -- OUTPUT 
si-B _ó 2.SV ó 0J2 BAIT 

Fig. 1- Circuit of the 2- transistor calibrator. 

JI 
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MODEL 100 
Available after June 15 INTERNATIONAL CRYSTAL MFG. 

e 

i 

RECEIVE 
TUNING 

MIOßE: l5NVJtIoN 
VOLUME 

RECEIVE- TRANSMI' 

INTER4ATIONAL CRMLAL MFG. 

4 

i ¶ 3 

. I )I 

TRANSMIT 
SELECTOR 
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MODEL 50 

Available after April 15 

MODEL 10 

Available after June 15 

INTERNATIONAL- 
CRYSTAL 

MFG. 
OsF 

TUNE 

40 'I 2 

tECENE3 
S:LECtOF 

CNAJNIL 
2 el 

3TRANSMIT 
SELECTOR 

TRANSMIT RECEIVE 
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INTERNATIONAL'S 

new 

series xecut i ve 
for SUPERIOR Citizens band con onoson ¡cation 

INTRODUCING THREE SYSTEM - ENGINEERED TRANSCEIVERS 

MODEL 100 

The ultimate in Executive Citizens transceivers. NEW crystal filter which 
minimizes adjacent channel interference in the receiver. NEW built -in 
receiver calibration circuit. NEW International NR squelch. NEW 12 posi- 
tion crystal control transmit channel selector. NEW front panel microphone 
jack. NEW provision for connecting external speaker and S /meter. Dual 
conversion superheterodyne receiver. Push -to -talk operation. Three way 
power supply for 6 12 vdc, 115 vac. Complete with 1 transmit crystal, 1 receive 
crystal, new style ceramic microphone and coil cord $199.50 * 

MODEL 10 

International's exciting NEW Compact transceiver for the budget minded 
customer who desires quality workmanship and engineering plus the best 
possible circuit for the money invested. Field tested full 5 watt transmitter 
contained in the higher price Executives. Tunable superheterodyne receiver 
covering all 23 channels. Three position crystal control transmit channel 
selector. Manual transmit -receive control. Noise limiter. Available acces- 
sories include four separate power supplies - 6 vdc, 12 vdc, 24 vdc or 
115 vac, push -to -talk relay kit, squelch kit, and 12 position transmit channel 
selector. Complete with 1 transmit crystal, matching microphone and external 
speaker, but less power supply $59.50 * 

MODEL 50 

A precision engineered transceiver featuring push -to -talk operation. Three 
position crystal control transmit channel selector. Dual conversion super- 
heterodyne receiver tuning all 23 channels. Series Gated automatic noise 
limiter. NEW International NR squelch. Three way power supply - 6/12 
vdc, 115 vac. Additional features of Model 100 are available as accessories, 
and may be added at any time. Complete with 1 transmit crystal, matching 
microphone $149.50* 

*Suggested Price 

SEE THE EXECUTIVE SERIES AT YOUR AUTHORIZED INTERNATIONAL DEALER 

..lt/°"`. INiAi`AL CRYSTAL MANUFACTURING CO., INC. / 
.IL'I Y 14/.1 

18 NORTH LEE OKLAHOMA CITY, OKLAHOMA 
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What's Your EQ June Solutions 
Our reader's ideas of the photo -relay problem, also some comment on the other May quiz questions 

Frequency- divider puzzle 
At the time of writing, we have only 

the author's answer to this problem, 
and several people have suggested that 
there may be other (and possibly bet- 
ter) answers. Therefore we are waiting 
till next month, when we may be able 
to print more than one solution. 

Service Stinker No. 2 

None of the troubles suggested by 
the author were found to exist! Despite 
the appearance of the set, trouble 
turned out to be heater -cathode short 
in the 6SN7 vertical multivibrator 
tube! (Left section, although with these 
circuit connections, it would seem to be 
immaterial which one.) 

The voltage jungle 
Mr. Darling tells us it is possible to 

get 21 voltages from the 115 -volt sup- 
ply with the transformer he showed if 
all the possible connections are made. 
Of course some of them can be obtained 
in more than one way. Has any reader 
succeeded in beating the author at his 
own game and getting more than 21 
voltages? 

More on May 
THE PHOTO -RELAY CIRCUIT PROBLEM, 
published on page 56 of the May issue, 
was to maintain, with photo- relays, the 
temperature of an oven between 450 
and 500 °. The pointer of a meter would 
block off light to the phototubes at those 
points. The equipment was to work 
from a cold start. Fig. 1 shows the 
setup and the circuit used by Ed 
Bukstein, who proposed the problem. 

Interestingly enough, none of the 
solutions received at the time of writing 
duplicate Bukstein's circuit exactly. 
The closest thing is a sort of comple- 
mentary circuit (the relays are acti- 
vated by light, not by its interruption) 
sent by I. S. Kerstetter of Lansford, 
Pa. (Fig. 2). It depends, however, on 
relay B operating faster than relay A. 
The heating element is connected in 
circuit and B locks in through its con- 
tacts 1 and 2. Then A operates, opening 
the original circuit through B. The 
heater circuit will now remain closed 
till the current through B is cut off 
when the phototube is blocked at 500 °. 
The pointer falls back to 450 °, inter- 
rupts A, closes the circuit to B through 
its back contacts, and the cycle starts 
again. 

A circuit differing only in detail was 
proposed by electronic technician and 
TV repairman J. E. Michaud of Notre- 

Dame -du -Lac, Quebec. Mr. Michaud 
also proposed a one -relay circuit. It 
would, however, have required a special 
modification of the meter, with a thin 
metal plate instead of a pointer, so that 
the 450° hole would remain closed till 
the pointer reached the 500° point. 

Kenneth A. Piletic of La Salle, Ill., 
uses a different approach. Both photo - 
tubes are connected to the coil of relay 
2 (Fig. 3). When the line switch is 
closed, the element is heated through 
normally closed contact 1 of relay 1. 
At 450 °, V1 goes into action, drawing 
current and closing circuits 1 and 2 
of relay 2. The heater is now supplied 
through normally open contact 1 of 
relay 1. Relay 2's coil is locked in 
through contact 3, and relay l's coil is 
locked in through its contact 1 till ac 
power is turned off. 

When the pointer reaches 500 °, V2 
draws current, dropping the voltage 
across the load resistor enough to de- 
energize relay 2. Since relay 1 is locked 
in, the heater circuit remains open till 
the 450° point, when relay 2 closes 
again. Relay 1 is merely the cold -start 
device ; relay 2 does all the work. 

A proposal to use one relay and tube, 
which looks as though it should work, 
was submitted by Leonard Kasday of 

Flushing, N. Y. The phototubes (V1, 
V2) (Fig. 4) form a voltage divider 
across the grid of the thyratron. Resis- 
tors Rl and R4 are so selected that 
V3's grid is negative enough to keep 
the tube from firing. When the tem- 
perature reaches 500° V2 is cut off, its 
resistance rises to practically open cir- 
cuit, and V3's grid goes positive through 
R1, R3 and Vl. The relay is pulled in, 
opening the heater circuit and applying 
a positive bias to V3's grid on positive 
half -cycles. The relay remains energized 
till, at 450 °, V1 is cut off and V3's con- 
trol grid again goes negative, releasing 
the relay and turning the heater on. 

Two other 1 -relay circuits were pro- 
posed. They might well have operated, 
with proper selection of components, 
but were not as clearly worked out as 
the one just described. A few circuits 
included latching relays. (This might 

TEMPERATURE-INDICATING 
METER 

450° \ / 

PHOTOTUBES 

LIGHT SOURCES 

HEATING 
ELEMENT -MME 

HTR TURNS OFF WHEN 
TEMP °500 °,TURNS ON 

AGAIN WHEN TEMP °450° 

OFF 

117 V ON 

Fig. 1-Mr. Bukstein's original circuit. 

LAMPS 

TEMPERATURE INDICATING METER 

PHOTOELECTRIC 
RELAYS 

PEI 

HEATING 
ELEMENT 

N.C. 
RY -SLOW 

2 I OPERATE 

43 

1I7VAC PILOT 

SW 
N.O. 

Fig. 2 -One of the simplest circuits. 

N.O. 

-4-0 

Relays are actuated by decrease in light. 

117 V ELEMENT RY I 

450° 

FROM PHOTOTUBE AMPLIFIERS 

Fig. 3- Another effective solution. 

72 RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


be the simplest and most efficient 
approach.) One ingenious circuit, by 
John Jarvis, University of Florida, 
used an ac and a do relay for onoff 
control. But the great majority of cir- 
cuits included three or more relays. 
A few went beyond three, and one used 
five. 

RRSWI 

II 

V3 
' HTR 

6.3V 
300MA 

117 V AC 

HEATING ELEMENT 

.---' 

450° VI 

PHOTOTUBES 

R3 
500° V2 

RY 
110V( +10 
2W 

TC 
THYRATRON 

2D2I V3 

R6 
10K 
2W 

R5 10K 

2W 
47K 

RI 2K 
R4 
I.SK/ W 

ADJ FOR 
ADJ FOR DROP -OUT PULL-IN 

ADJ FOR 14V P-P ACROSS V2 WITH POINTER 
BETWEEN 400° & 450° a RY OFF 

(VALUES ARE EXPERIMENTAL 
OC MUST BE LARGE 

ENOUGH TO 

ELIMINATE CHATTER 

Fig. 4 -This circuit uses one relay. 

Most striking feature of the solu- 
tions to the photo -relay problem was 
the sophisticated nature of some of 
the entries. At least two were presented 
as finished engineering drawings, with 
all constants including ohmage of re- 
lay coils. One even named model num- 
bers and tube types- included all the 
information necessary to buy the parts 
and construct the device. Unfortu- 
nately, some of the best prepared solu- 
tions were not entirely clear - the 
author expected to be read by another 
relay engineer. Possibly more than one 
good solution was not understood, due 
to unfortunate drawing and incomplete 
description. 

Service Stinker No. I 

In spite of the statement: no shorts 
to ground, most readers decided that 
the cathode capacitor was shorted. A 
small number -less than half a dozen 
-pointed out the correct answer, an 
open filter capacitor, and one reader 
pointed out that a shorted voice -coil 
winding or too -low output impedance 
might cause the tube to draw enough 
excess current to burn out the 470 -ohm 
resistor. 

That black box 
Strangely enough, the simplest puzzle 

produced the fewest correct answers 
and the largest number of wild guesses. 
Readers did point out, though, that 
there are two correct answers. If the 
power supply is dc, a chopper or vibra- 
tor can make the meters indicate volt- 
age and current, but no power. A per- 
fect reactance, such as a good capac- 
itor, will of course produce the same 
result if the supply is ac. END 

JULY, 1961 

How good is 
that electrolytic? 

By HAROLD REED 

THIS simple checking method may 
be used for servicing on the home 
workbench, where a capacitor an- 
alyzer is usually not at hand. It 

can also be useful to the technician 
whose analyzer is temporarily out of 
service. 

The customary ohmmeter test may 
detect a shorted or leaky electrolytic, 
but seldom tells the whole story. We 
have all run into instances where 
capacitors were bad, but did not show 
up bad on the ohmmeter. 

A good capacitor has a certain 
reactance (in ohms) at any given audio 
frequency. This reactance, X,, may be 
calculated (using X, = 1/2 TfC) or 
read from a reactance -frequency chart 
(published in many electronic hand- 
books). If f = 50 cycles, as suggested 
below, the formula may be simplified to 
X< = 1/314 x C. (For 60 cycles the 
value would be 377 instead of 314.) 
The table gives the more common elec- 
trolytic capacitances and their cal- 
culated reactances in ohms (rounded 
off to the nearest whole number) at 
50 cycles. 

I chose 50 cycles because the react- 
ance of a capacitor drops as the fre- 
quency is raised, and, with very large 
capacitors, the required test resistors 
would be in the order of fractions of 
an ohm. 

If an audio -frequency test signal is 
impressed across a capacitor C, the 
voltage E, across it can be measured 
with an ac vtvm (Fig. 1 -a). Now, if a 
resistor (R) is connected in parallel 
with C (as in Fig. 1 -b) to cause the 
vtvm reading to drop to about 0.7 of 
the original voltage, its resistance will 
be approximately equal to X, the 
capacitor reactance at the test fre- 
quency. 

AUDIO AUDIO 
OSC OSC 

a 

C 

E2=.7EI R_xC 
b 

Fig. 1 -a- Measuring voltage across elec- 
trolytic; b- resistor shunted across the 
cap. If vtvm reading drops to 0.7 of 
reading in Fig. 1 -a, its resistance value 
will approximately equal capacitor's re- 
actance. 

Making a test 
To check an electrolytic, connect an 

audio vtvm across the output of an 
audio oscillator set for 50 cycles. Con- 
nect the oscillator output across the 
capacitor (C), as shown in Fig. 2. Set 
the oscillator output and the range of 
the vtvm for a zero reading on the 
decibels scale of the meter. Note the 
reactance in the table to be expected 

from the capacitor being tested. Con- 
nect a resistor (R) whose resistance is 
somewhere near this reactance value 
across the capacitor. If the capacitor is 
normal the vtvm reading will drop 
approximately 3 db. This is equivalent 
to 0.7 of the voltage that appeared 
across the capacitor without the test 
resistor. 

For example, if a 50 -cycle signal is 
impressed across a good 20 -if capacitor 
at a level that gives 0 -db reading on 
the vtvm, and then the capacitor is 
shunted with a 150 -ohm resistor, the 
meter should drop to -3 db. Thus, the 
150 -ohm resistor is about equal to the 
capacitor reactance, which is correct 
for a good 20 -µf unit. 

Tests were made satisfactorily on 
capacitors in the range from 50 to 2,000 
pf where reactances range from 1.6 to 
64 ohms. These values are small with 

AUDIO 
VTVM 

AUDIO 
OSC 

+I 

Fig. 2 -Test setup. 

respect to the generator impedance. In 
testing capacitors from 1 to 40 µf, 
where reactances are from 80 to 3,200 
ohms, insert a 22,000 -ohm series resis- 
tor in the generator output to increase 
the source impedance. Its value is not 
critical as long as it is at least about 
five times the value of the reactance 
being checked. 

The series resistor may be left in 
the circuit to check the whole range 
from 1 to 500 uf. However, most gen- 
erators will not develop sufficient volt- 
age across the reactances of 1,000 and 
2,000 if with the series resistor in- 
cluded. So the series resistor can be 
omitted for the two highest capacitor 
values in the table, or the table could 
be stopped at 500 pf. 

When the quality of an electrolytic is 
in doubt and an analyzer is not avail- 
able, you can save time by measuring 
its reactance. END 

CAPACITANCE VS REACTANCE* 
Capaci- Capaci- 
fance Reactance tance Reactance 

(µf) (ohms) (µf) (ohms) 

I 3,180 20 159 
2 1,590 25 127 

3 1,060 30 106 
4 797 40 80 
5 637 50 64 
6 530 80 40 
7 455 100 32 
B 398 250 13 

10 318 500 6 

12 265 1,000 3 

16 199 2,000 I. 

*F =50 cycles 
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EXAMINE ANY OF THESE TESTERS 

BEFORE YOU BUY!! 
Yes, we offer to ship at our risk 
one or more of the testers 
described on these a es. IE 

SUPERIOR'S NEW MODEL 770 -A 

VOLT -OHM MILLIAMMETER 
FEATURES: 

Compact -measures 3!e^ x 5T¡i" x 
Uses "Pull View" 2;;. accur- to 850 Microampere 
D'Arsonval type meter 
Housed in round- cornered. molded case. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: 0- 15/30/150/300/1500 / 
3000 Volts. 

6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 / 
1500 Volts. 

2 RESISTANCE RANGES: 0- 10,000 Ohms, 0 -1 Megohm. 

3 D.C. CURRENT RANGES: 0 -15 /150 Ma.. 0 -1.5 Amps. 

3 DECIBEL RANGES: -6 db to + 18 db, + 14 db to 
+38 db, +34dbto +58db. 

The Model 770 -A comes complete with test leads and operating instructions. 
Price Is S15.85. Terms: $3.85 after 10 day trial then $4.00 monthly for 3 months. 

SUPERIOR'S NEW MODEL 79 

SUPER -METER 
WITH NEW 6" FULL VIEW METER 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500. 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3.000. 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 

0 to 1.5/15 Amperes. 
RESISTANCE: 0 to 1,000 /100.000 Ohms. 

0 to 10 Megohms. 
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. 

REACTANCE: 50 to 2.500 Ohms. 2.500 Ohms 
to 2.5 Megohms. 

INDUCTANCE: .15 to 7 Henries, 
7 to 7,000 Henries. 

DECIBELS: -6 to + 18. + 14 to + 38, 
+ 34 to + 58. 

The following components are all tested for 
QUALITY at appropriate test potentials. Two 
separate BAD -GOOD scales on the meter are 
used for direct readings. 
All Electrolytic Condensers from 1 MFD to 
1000 MFD. 
All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operating instructions, test leads and carrying case. 
Price is $38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 77 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL VIEW METER 

Compare it to any peak -to -peak V.T.V.M. 
made by any other manufacturer at any 
price! 

SPECIFICATIONS: 
DC VOLTS -0 to 3/15/75/150/300 / 
750 /1500 volts at 11 megohms input 

resistance. 
AC VOLTS (RMS) -0 to 3/15/75/150/ 

300/750/1500 volts. 
AC VOLTS (Peak to Peak) -0 to 8/40/ 

200/400/800/2000 volts. 
ELECTRONIC OHMMETER -0 to 

1000 ohms /10,000 ohms /100,000 ohms/ 
1 megohm /10 megohms /100 megohms/ 

1.000 megohms. 
DECIBELS -10 db to + 18 db, + 10 db 

to + 38 db. + 30 db to + 58 db. 
All based on 0 db = .006 watts (6 mw) 

into a 500 ohm line (1.73v). 
ZERO CENTER METER -For 

discriminator alignment with full scale 
range of 0 to 1.5/7.5/37.5/75 /150/ 

375 /750 volts at 11 megohms 
input resistance. 

Model 77 comes complete with operating instructions. probe and test leads and 
carrying case. Price is 542.50. Ternis: $12.50 after 10 day trial then $6.00 monthly 
for 5 months. 

SUPERIOR'S NEW MODEL 80 

20,000 PERHVOLT ALLMETER 

NOTE: The line cord is used only for 
capacity measurements. Resistance 
ranges operate on self -contained bat- 
teries. 

6 INCH FULL -VIEW METER provides large easy - 
to -read calibrations. No squinting or guessing when 
you use Model 80. 

MIRRORED SCALE permits One accurate measure- 
ments where fractional readings are important. 

SPECIFICATIONS: 
7 D.C. VOLTAGE RANGES: 

(At a sensitivity of 20,000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500/7500 Volts. 

s A.C. VOLTAGE RANGES: 
(At a sensitivity of 5,000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500 Volts. 
RESISTANCE RANGES: 
0 to 2,000/200,000 Ohms. 0 -20 Megohms. 

i CAPACITY RANGES: 
.00025 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd. 

5 D.C. CURRENT RANGES: 
0 -75 Microamperes, 0 to 7.5/75/750 Milli- 
amperes. 0 to 15 Amperes. 

3 DECIBEL RANGES: -6 db to +18 db, +14 db to +38 db, +34 db 
to +58 db. 

Model 80 Allmeter comes . complete with operating instructions, test leads and 
portable carrying case. Price Is $42.50. Terms: $12.50 after 10 day trial then $6.00 
monthly for 5 months. 

SUPERIOR'S NEW MODEL 70 UTILITY TESTER 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
MOTORS * AUTOMOBILES 

UTILITY 
TESTER 

INCLUDED 

FREE 
1 page 

condensed 
course In 
electricity. 

Profusely 
illus- 
trated. 

Written in simple. 
easy -to- understand 
style. 

As an electrical trouble shooter the Model 70: 
Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, Refrigerators. 

Lamps, Fluorescents, Switches, Thermostats. etc. Measures A.C. and D.C. Voltages, A.C. and 
D.C. Current, Resistances, Leakage, etc. Incorporates a sensitive direct- reading resistance range which will measure all resistances commonly used in electrical appliances, motors, etc. Leakage 
detecting circuit will indicate continuity from zero ohms to 5 megohms (5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters Distributors Ignition Coils 
Regulators Relays Circuit Breakers Cigarette Lighters Stop Lights Condensers Direc- 

tional Signal Systems All Lamps and Bulbs Fuses Heating Systems Horns Also will locate 
poor grounds, breaks in wiring, poor connections, etc. 

Model 70 comes complete with 64 page book and test leads. Price Is 515.85. Terms: $3.85 after IO 
day trial then $4.00 monthly for 3 months. 

DID YOU EVER? 
Order merchandise by mail, including deposit or payment in full, then wait and write...wait and write? 

pa Purchase anything on time and sign a lengthy complex contract written in small difficult -to -read type? 
Purchase an item by mail or in a retail store then experience frustrating delay and red tape when you applied for a refund? 

Obviously prompt shipment and attention to orders is an essential 
requirement in our,business ...We ship at our risk ! 
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NO 
CONTRACT TO SIGN 

CO- MAKERS 

EMPLOYER 

NOTIFICATION 

The simple order authorization included in this offer is all you sign. We ask only that you promise to pay for or return the goods we ship in good faith. 

EXAMINE ANY ITEM YOU SELECT 

IN THE PRIVACY OF YOUR OWN HOME 
Then if completely satisfied pay on the interest -free terms plainly specified. 
When we say interest -free we mean no, one penny added for "interest" for "finance" for "credit -checking or for "carrying charges." The net price of each 
tester is plainly marked in our acs -that is all you pay except for parcel post or 
other transportation charges we may psepay. 

SUPERIOR'S NEW MODEL 82A 

MULTI -SOCKET TYPE TUBE TESTER 
SPECIFICATIONS: 

Tests over 1000 tube types. 
Tests OZ4 and other gas -filled tubes. 
Employs new 4" meter with sealed air - 
damping chamber resulting in accurate 
vibrationless readings. 
Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence. 

Dual Scale meter permits testing of low 
current tubes. 
7 and 9 pin straighteners mounted on 
panel. 
All sections of multi- element tubes 
tested simultaneously. 
Ultra- sensitive leakage test circuit will 
indicate leakage up to 5 megohms. 

Model 82A comes housed in handsome, portable, saddle -stitched Texon case, Price is $36.50. Terms: $6.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL TW -ll 
STANDARD PROFESSIONAL TUBE TESTER 

Uses the new self -cleaning Lever Action 
Switches for individual element testing. 
Because all elements are numbered ac- 
cording to pin- number in the RMA base 
numbering system, the riser can instantly 
identify which element is under test. 

Free -moving built -in roll chart provides 
complete data for all tubes. All tube list- 
ings printed in large- easy -to -read type. 

NOISE TEST: Phono -jack on front 
panel for plugging in either phones or ex- 
ternal amplifier will detect microphonic 
tubes or noise due to faulty elements and 
loose internal connections. 

SEPARATE SCALE FOR LOW -CUR- 
RENT TUBES- Previously. on emission 
type tube testers, it has been standard 
practice to use one scale for all tubes. As 
a result. the calibration for low- current 
types has been restricted to a small nor - 
tion of the scale. The extra scale used here 
greatly simplifies testing of low- current 
types. 

The Model TW -li comes housed in a handsome, portable, saddle- stitched Texon 
case. Price Is $47.50. Ternis: 311.50 after 10 day trial then $6.00 monthly for 
6 months. 

SUPERIOR'S NEW MODEL 83A 

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. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton 

out of the carton -In the set! 
Model 83A provides separate filament op- 
erating voltages for the older 6.3 types and 
the newer 8.4 types. 
Model 83A properly tests the red, green and 
blue sections of color tubes individually - 
for each section of a color tube contains its 
own filament, plate, grid and cathode. 
Model 83A will detect tubes which are ap- 
parently good but require rejuvenation. 
Such tubes will provide a picture seemingly 
good but lacking in proper definition, con- 
trast and focus. 
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 
83A applies a selective low voltage uni- 
formly to assure increased life with no 
danger of cathode damage. 

Model 83 -A comes housed in handsome portable Saddle- stitched Texon case - complete with socket for all black and white tubes and all color tubes. Price is 
$38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 85 

TRANS -CONDUCTANCE TYPE TUBE TESTER 
Employs latest improved TRANS - 

CONDUCTANCE circuit. Test tubes un- 
der "dynamic" (simulated) operating 
conditions. An in -phase signal is im- 
pressed on the input section of a tube 
and the resultant plate current change 
is measured as a function of tube qual- ity. This provides the most suitable 
method of simulating the manner in 
which tubes actually operate in radio. TV 
receivers, amplifiers and other circuits. 
Amplification factor, plate resistance and 
cathode emission are all correlated in 
one meter reading. 

SYMBOL REFERENCES: Model 85 em- 
ploys time -saving symbols (, +. . A. 

:) in place of difficult -to- remember let- 
ters previously used. Repeated time - 
studies proved to us that use of these scientifically selected symbols speeded up the element switching step. As the tube manufacturers increase the release of new tube types, this time -saving feature 

becomes necessary and advantageous. 
"FREE- POINT" LEVER TYPE ELEMENT SWITCH ASSEMBLY marked ac- 

cording to RETMA basing, permits application of test voltages to any of the 
elements of a tube. 

FREE FIVE (5) TEAR CHART DATA SERVICE. Revised up -to -date subsequent 
charts will be mailed to all Model 85 purchasers at no charge for a period of five 
years after date of purchase. 
Model 85 comes complete. housed in a handsome portable cabinet with slip -on 
cover. Price is $52.50. Terms: $12.50 after 10 day trial then $8.00 monthly for 
5 months. 

SUPERIOR'S NEW MODEL TV -50A 

GENOMETER 
7 Signal Generators in One! 

R.F. Signal G for for A.M. 

R.F. Signal Generator for F.M. 

Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 1'r! Marker G or 

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 

The Model TV -50A comes absolutely complete with shielded leads and operating instructions. Price is $47.50. Terms: $11.50 after 10 day trial then $6.00 monthly for 6 months. 

SUPERIOR'S NEW MODEL 88 

TESTS ALL TRANSISTORS 
AND TRANSISTOR RADIOS 

AS A TRANSISTOR TESTER 
The Model 88 will test all transistors including NPN and PNP, silicon, germanium 
and the new gallium arsinide types, without referring to characteristic data 
sheets. The time -saving advantage 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! 
Model 88 comes housed in a handsome portable case. Complete with a set of Clip -on Cables for Transistor Testing; an R.F. Diode Probe for R.F. & I.F. Trac- ing: an Audio Probe for Amplifier Tracing and a Signal Infector Cable. Complete -nothing else to buy! Price Is $38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

AS A TRANSISTOR RADIO 
TESTER 
An R.F. Signal source, modulated 
by an audio tone is injected into 
the transistor receiver from the 
antenna through the R.F. stage, 
past the mixer into the I.F. Ampli- 
fier and detector stages and on to 
the audio amplifier. This injected 
signal is then followed and traced 
through the receiver by means of 
a built -in High Gain Transistor- 
ized Signal Tracer until the cause 
of trouble is located and pin- 
pointed. 

SEND POSTCARD TODAY NEC ESSTAGE 
Try any of the instruments on this or the facing page for 10 days before you buy. If completely satisfied 
then send down payment and pay balance as indicated on coupon. No interest or Finance Charges Added! 
If not completely satisfied return unit to us, no explanation necessari. 

MOSS ELECTRONIC, INC., DEPT D -891, 3849 TENTH AVENUE, NEW YORK 34, N.Y. 
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By JACK DARR 
SERVICE EDITOR 

LAST TIME, WE EXAMINED THE VARIOUS 
types of overload indicators used in 
modern tape recorders. Then we went 
on to see how to erase signals rearded 
on tape. This month we will continue 
with a detailed look at recording heads 
and how they work. 

The recording head is about the most 
important part of the machine, and it's 
time we looked into it in a little more 
detail. A typical head looks somewhat 
like Fig. 1. It is simply a specialized 
inductor -an iron -core coil wound with 
very fine wire. This coil, driven by the 
bias and signal, produces a varying 
magnetic field across the air gap. The 
tape is drawn across the head by the 
tape -transport mechanism, at a pre- 
determined speed. As it passes the gap 
in the head, the signal impresses vary- 
ing amounts of magnetic flux on it. The 
residual magnetism of the tape holds 
this signal until it is erased. As the 
tape passes over the same head during 
playback, the varying magnetic fields 
in the tape induce very minute voltages 
in the coil. These are fed to the input 
of a high -gain amplifier and reproduced 
as the original sounds. (NOTE: Although 
we are using the term recording head, 
all low -price machines use the same 
head for both recording and playback. 
For some reason, most technicians refer 
to them as recording heads, so we will 
too. But don't forget, the recording and 
playback heads are usually one and the 
same.) 

Fig. 2 shows a disassembled record- 
ing head from an older machine. The 
Mumetal casting that holds the head is 
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ALL ABOUT 
TAPE 

RECORDERS 
PART Ill-THE RECORDING HEAD PLAYS ITS PART 

7 hc:' sec-lion Will Cram///C the 111(1111. llh(S of lerel 

indicators used in modern la /pe recorders. l lien we 

gill go on to .see hour tales can be erased. 

at the top left, and the top and bottom 
covers are at the top right and lower 
left, together with the small brass bolts 
used to hold the assembly together. No- 
tice the small iron core that goes 
through both coils; the gap is built 
into it. Heads used in the very latest 
machines are much more compact than 
this type. 

Head alignment 
Proper recording -head alignment with 

the tape is very important, most espe- 
cially so in the four -track stereo 
machines. Four interwoven tracks are 
recorded on the tape (Fig. 3). Broad- 
cast type tape machines use single -track 
heads, with one track (about 200 mil 
wide) in the center of the tape. Stereo 
tapes use two tracks, (each 90 mil wide) 
(Fig. 3) or 4 tracks 40 mil wide inter- 
laced. 

For the best results, the head and 
tape guides must be aligned so that the 
tape travels squarely across the gap as 
in Fig. 4. If this is not done, the tape 
will not be correctly recorded. It can 
never be played back on another 
machine, and may not sound right even 
on the one that recorded it! The dia- 
gram is exaggerated for effect, but 
does show you what is happening. If 
this tape is run through another 
machine, with the head correctly 
aligned, the slant of the recorded lines 
on the tape will prevent the playback 
head from reading the shorter wave- 
lengths recorded. This will cause appar- 
ent lack of high -frequency response. 
Improper head height on a two -track 
machine will also cause such troubles 
as partial erasure of the lower track 

when recording the upper, recording 
off -track with loss of volume, and so on. 
Of course, if the machine happens to 
be stereo, the balance of the two tracks 
will be something strange and wonder- 
ful, especially if you're playing a pre- 
recorded tape! 

Testing for head alignment 
Testing for head alignment is usually 

fairly simple. The exact procedure is 
usually found in the service data. Two 
methods are used: one is direct meas- 
urement from reference points, and the 
other (the easier way) roughly setting 

IRON LAMINATIONS MUMETAL COVER 

AIR GAP FILLED WITH BASE 
INSULATING MATERIAL 

OUTER 
HOUSING 

6OUNTING 
SCREW 

LAMINATED 
IRON CORE 

TAPE 

Fig. 1- Typical recording head. Detailed 
view showing construction. 
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Fig. 2- Recording head of older type 
disassembled to show construction. Mod- 
ern heads are much more compact and 
usually cannot be torn down like this 
one. 

the heads by eye or rough measure- 
ments, then making the final adjust- 
ments with a prerecorded test tape, or 
even prerecorded music. 

Unless head height has been altered 
by tampering, the only adjustments 
usually required are for correct azimuth 
(making certain that the head gap is 
vertical as in Fig. 4). 

To use the first method, follow the 
procedure given in the service data for 
that particular machine. Test -tape 
adjustments can be made on any ma- 
chine, provided that the test tape is 
a reliable standard. (Industry -wide 
standard is the Ampex alignment tape 
which is available for 3.75 -, '7.5- and 
15 -ips tape speeds.) All tones are re- 
corded across the entire width of the 
tape so that signals are read equally 
well by full, 

1h- 
or 14-track heads. The 

tone used for azimuth alignment is the 
highest frequency to which the recorder 
is intended to respond -5,000 cycles at 
3.75 ips; 7,500 cycles at 7.5 ips, and 
15,000 cycles at 15 ips on most re- 
corders. 

To use, carefully demagnetize the 
recording heads and clean them thor- 
oughly. Now thread the tape into the 
machine and set it up for playback. 
(Of course, any adjustments made dur- 
ing playback apply to recording too.) 

a 

b 

C 

UPPER TRACK 

LOWER TRACK 

ONLY 

BROADCAST 
TYPE SINGLE 
TRACK -ONE 
WAY 

CHANNELI 

CHANNEL II 

-a- CHANNEL TA 
CHANNELIIB 

- -CHANNEL IIA 
+CHANNELIB 

d 

Fig. 3- Tracks on tape: a-dual track 
mono; b- single track broadcast mono; 
c-dual track stereo; d -four track 
stereo. 
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Assemble your kit 
faster and better 

with the tool that 

makes soldering 
a cinch 

DUAL HEAT SOLDERING GUN KIT 
Strong, noise -free soldered connections are the most im- 
portant and time consuming operation in kit building. That's 
why a Weller Dual Heat Gun is a must. Instant heat saves 
time. Spotlight illuminates your work. 2 trigger positions give 
2 soldering temperatures - low 90 -watt heat for soldering 
near heat -sensitive components - high 125 -watt heat for 
making chassis connections. Long life iron -plated copper tip 
provides superior heat transfer. Weller is the original Soldering 

Gun -used by virtually all electronic servicemen. 
On sale at your Electronic Parts Distributor. 

Send for this booklet today -only 15ít 

Fully illustrated, it tells how to make soldered connec- 
tions simply and securely. Send your request to Weller 
Electric Corp., 601 Stone's Crossing Rd., Easton, Pa. 

WELLER ELECTRIC CORP. EASTON, PA. 
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Connect an ac voltmeter across the 
speaker voice coil. Almost all machines 
now have an extension speaker jack. 
The output meter can be plugged into 
it. Run the tape through the machine 
and rotate the azimuth adjusting screw 
for maximum meter indication. Fig. 5 
shows a typical method of adjusting 
tape heads. Do not move any other 
adjusting screws; resetting head height 
or restoring the face of the recording 
head to parallel the tape is a difficult 
and time -consuming job. 

The adjustment itself is simple. A 
small ridge that acts as a fulcrum runs 
perpendicular to the tape on the bottom 
of the head housing. Mounting screws 
go through two ears on the head. By 
loosening one and tightening the other, 
the head can be rocked back and forth 
until it is exactly right. The four -way 
adjustments allow setting the head so 
the tape not only passes the gap cor- 
rectly, but is not bowed or buckled by 
the head. 

Magnetized heads 
Recording heads tend to pick up a 

bit of residual magnetism when very 
strong signals that result in amplifier 
clipping are applied. Magnetized tools 
brought too close to the heads can also 
magnetize them. When a head becomes 
magnetized, whatever the cause, it will 
not give good results. Distortion and 
noise rise rapidly and high frequencies 
tend to be erased. Heads should be 
cleaned and demagnetized as the first 
servicing step when working on any 
tape recorder. 

To demagnetize heads you can use 
a commercial head demagnetizer or 
make your own unit (Fig. 6). It is 
powered by line voltage and no coil 
winding is called for since the coil of 
a 110 -volt relay works well. Just attach 
the soft -iron pole pieces as shown to 
fit the curve of the recording head and 
wrap the assembly with electrical tape 
to eliminate any possible shock hazard. 

The home -made unit is used just like 
the commercial job. Energize the coil, 
hold the pole pieces close to the head 
face and move the demagnetizer back 
and forth a few times. Then slowly 
withdraw it till you're several feet from 
the head before turning off the current. 

Head wear 
Recording -head pole pieces are made 

of relatively soft materials selected for 
their magnetic characteristics. The head 
is then ecapsulated in plastic to give 
it a very smooth surface which keeps 
head wear to a minimum. While modern 
tapes are not as abrasive as some early 
types, there is always some slight 
abrasive action that grinds down the 
head with use. This can be aggravated 
and the grinding down speeded up by 
dust or grit picked up by the tape. 

Head wear is usually easy to check 
(Fig. 7). The face of a good recording 
head will always have an extremely 
smooth, silvery surface. A worn head 
will show distinct grooving the exact 
width of the tape. Faceplate wear in- 
creases the gap in the head, reducing 
its ability to record high frequencies. 
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HEAD 
TAPE 

b 

Fig. 4 -a- Proper tape alignment. b- 
Tape not properly aligned with head - 
exaggerated view. 

Some machines use heads with replace- 
able pole pieces, which take the wear. 
When worn, the pole pieces are pulled 
out and new ones inserted, leaving the 
coils undisturbed. 

Cleaning heads 
As the tape passes the heads, dust, 

assorted lint and tiny particles of oxide 
are detached and stick to the head. 
This interferes with close contact be- 
tween tape and pole piece and, in time, 
this accumulation of guck can cause 
severe loss of volume and high -fre- 
quency response if it is not removed. 

Every time a machine is serviced, 
the heads should be cleaned. This, for- 
tunately, is a simple process. Special 
tape -head cleaning fluids are available 
at your suppliers, but common TV -shop 
cleaning chemicals can do just as good 
a job. 

Ordinarily, it is not advisable to use 
carbon tetrachloride on tape heads, 
especially the later machines. There 
may be some sort of plastic used in or 
around the head that would be attacked 
by this solvent. The best solvent for 
this work is xylene, an ingredient in 
many head -cleaning fluids. It is suitable 
for all machines except the Norelco 
400 erase head, for which alcohol should 
be used. Use cotton swabs to apply the 
solvent to the face of the heads. A 
narrow toothbrush is also very useful. 
Take a discarded one and cut off two 
rows of the bristles, making a long 
narrow brush which can fit into the slot 

TAPE 

ADJUSTING SCREWS 
BED -PLATE OF 

FULCRUM MACHINE 

1--- SPRING 

Fig. 5 -Ty pica' adjustments for tape 
heads. 

t 

I" FIBER 

BRASS 
BOLT 

1/2" 

COIL-500T,Ne24ENAM 
FOR 117V -60'íL 

IRON ABOUT I /4 "TO I /2" 
ROUND OR SQUARE 

TO 
RECORDING 
HEAD 

Fig. 6 -Home -made head demagnetizer. 
Coil from 110 -volt relay may be used 
Soft iron pole pieces can be made from 
frame of junked vibrator. 

r GAP WORN TOO WIDE (EXAGGERATED) 

GROOVE WORN IN FACE 
OF HEAD BY TAPE 

a 

T-4---GAP f WIDENED BY HEAD WEAR r ORIGINAL GA P 

TAPE 

LAMINATED'IRON CORE 

b 

Fig. 7 -Face of head should always be 
shiny. Dust causes wear apparent after 
head is cleaned. 

of the head. Several swabs should be 
used to remove every trace of tape 
residue. Machines which do not use 
pressure pads to maintain tape contact 
with the head may not record at all if 
the heads are very dirty. So all cleaning 
should be done before any servicing is 
attempted. Be very sure that all traces 
of solvent have evaporated before 
threading a tape through the machine 
or the chemical may attack the tape 
itself ! 

Special head -cleaning tapes can be 
bought. Made of a thin fabric, impreg- 
nated with a mild cleaner, they are 
made in endless loops. They are simply 
threaded into the machine, which is 
turned on and allowed to run for a short 
time. As the tape passes over the heads, 
it cleans and polishes them. 

Well, we've gone and run out of space 
once again! Next month, we'll get into 
what is often the hardest part of any 
tape recorder repair -the mechanical 
end of these things! Tape transport 
mechanism, drives, brakes, tape tension, 
motors, switching, and so on. Some 
strange and wonderful gadgets are 
used in this section, and we'll be dis- 
cussing them. See you. 

TO BE CONTINUED 
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THE A. E. S. gigot 
ONE OF THE MOST SOUGHT 
AFTER PRODUCTS IN THE 
HIGH FIDELITY INDUSTRY 
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em, 
At our present rate of sales and production, 
A. E. S. will sell nearly 100.000 Gigolos 
this year. 

Imagine, now you can own a speal.er with 
this quality fcr only $15.00. 

TRY IT -WE GUARANTEE IT 

100.000 PEOPLE CANNOT BE WRONG 
DESCRIPTION: 

The Gigolo is cjnstr.ted with 3 

resonant resisTalt El wood product 

of at least 3/4' th ekness througtcur. 

Its outside dirien! ions are 24" lank., 
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Frequency response 500 Tone bursts 3500 
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Frequency response 
Harmonic distortion 
Impedance curve 

19.21003 cps 
B db)45.18000 cps 

less than 3% 70 -21 tic 
within -0 200% of 8 ohms 

20.20000 cps 
Flux density 11003 - gauss 
Frequency response curve run at continuous 10 watts. 
Power handling capacity, the Gigolo may be used with 
small economy amplifiers of very tow wattage, as well as 
with the highest power component amplifier with satis- 
factory results. 

A.E.S., Inc. 
3338 Payne Avenue, Cleveland, Ohio 
Gentlemen pleasa ship GIGOLOS. 

I understand these units are guaranteed and if I am 
not satisfied I may return for a full refund of sales 
price, $15.00 each. 

Name 

Address 

City and State 

Enclosed find check money order 
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ELECTRONICS in the 

PSYCHOLOGY 

LABORATORY 

Brain -wave recording at St. Christopher's Hospital for Children, Temple University School of Medicine. 

By T. J. BOPKINS 

N the laboratories of psychologists, 
objective and precise test data are in 
demand. Researchers are concerned 
with such variables as reaction 

time, a measure of how well an indi- 
vidual perceives a stimulus and how 
fast he can react to it. The problems 
of learning and memory, vision and 
audition, discrimination and constancy 
(judging the size of an object, no mat- 
ter what its distance), emotion and 
pathology occupy the best efforts of 
experimental clinical and industrial 
psychologists and the human engineers 
in university and industrial laboratories 
all over the country. Needless to say, 
they must turn to electronics for some 
of their most exacting measurements. 
So varied and multitudinous are the 
applications that we will discuss only 
the more important ones. 

Many experiments must be carried 
out on a large number of subjects to 

09 

make certain that the characteristics 
measured are not peculiar to a few 
but occur in general for most people. 
Thus the results often are mountains 
of data which must be mathematically 
treated. Usually the treatment involves 
lengthy and complicated mathematics. 
So, psychologists have turned to the 
modern electronic computer to help 
them work out the results (many 
universities offer courses in computer 
programming for graduate psychology 
students) . Large computers, such as 
the IBM 704 system, are available now 
at many universities. 

The electroencephalograph is a sensi- 
tive recording instrument for measur- 
ing brain waves of man or animal and 
learning what is happening in the brain. 
For example, we can detect whether 
the subject is awake or asleep, in a 
coma or only mildly unconscious; 
whether the brain is functioning nor- 

mally or perhaps shows epileptic tend- 
encies or lesions of some kind. Fig. 1 

shows a variety of brain waves to give 
you an idea of what the instrument can 
record. The waves in Figs. 1 -a and -b 
were recorded while the patient was, 
respectively, awake and asleep. The 
waveforms in Fig. 1 -c were taken dur- 
ing an epileptic seizure. The letters re- 
fer to electrode placement. L is left, 
R is right, F is front, PAR is parietal 
cortex and EAR is self -explanatory. 

The circuitry is not particularly 
complicated: an encephalograph is pri- 
marily a very sensitive balanced ampli- 
fier with very -low -noise tubes, well 
shielded from magnetic and electric 
fields. The output drives a recorder pen. 
The instruments are now so well de- 
signed that in many cases it is no longer 
necessary to take the patient into a 
shielded room (see photo). 

Many machines have a group of six 
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FROM THE GENERAL ELECTRIC COMPANY 

6 answers -with some long -range 
meaning for Engineering Writers 

Q Is this message published in an effort to hire Engineer- 
ing Writers? If so, does it also include Technical 
Writers? 

A Yes, General Electric has openings for professional Engi- 

neering Writers in its Heavy Military Electronics Department. 

Most of these are new openings, based on Department 

growth. But while inquiries from Technical Writers would 
be welcome, these particular openings are for Engineering 

Writers only. 

Q So there is no misunderstanding, will you pinpoint the 
difference between the Engineering Writer and the 
Technical Writer in your organization'? 

A it is in the degree of technical competence required. In our 

organization, the Engineering Writer is a professional in the 

full sense of the word -with a technical competence ap- 

proaching that of the Design Engineer with whom he so 

closely works. HMED's Engineering Writers either have 

their BSEE's or the equivalent in experience and training. 

Q What is the nature of the work? 

A If qualified, you'll be assigned to one of the major elec- 

tronic systems programs for which the Department is 

responsible. For example, you might be assigned to the 

Navy SOS-26 program -involving the most powerful ship - 

borne sonar in the free world. Or it could be to a project 

designed to monitor all activity in millions of cubic miles 

of ocean. And these are but two .... 

Q What functions are involved? 

A You'll be providing the first "translation" of the raw 

40 material (i.e. graphs, schematics, charts, etc.) produced by 

the Design Engineer into manuscript form. From your 

manuscript and under your direction, support personnel 

provide publications covering systems philosophy, instal- 
lation, operation, and maintenance for use by military 
customers. 

Technical competence is the vital qualification here. 

Certainly your writing talent is valuable, but in terms of 

major electronic systems -we need your technical com- 

petence. That's why even though you have responsibility 
from start to printed material, your support personnel take 

care of finished writing, illustrating, and printing. 

Q What are the qualifications? 

A You could be qualified in either of two ways: 

1. If you have your BSEE and experience in our product 

line, you are probably qualified. 

2. But we would also strongly consider an E.C.P.D.- 
accredited Technical School graduate or a man with two 
or more years' credit toward his BSEE. But in this case, 

you must have also had the following military experi- 

ence: 
2 or more years' maintenance or repair of major elec- 

tronic systems, specifically radar (land -based or ship - 

borne), computers (fire control or GCI), or sonar. 

Q Assuming I qualify, would it really be worth a job 
change? 

A Yes -if you are looking for greater professional oppor- 
tunity. In the first place, you'll be treated (and expected to 

contribute) at a high level. Also, you'll be joining an 

organization within G.E. that continues to grow. The tech- 

nical writing staff has grown by 700% in the last eight 

years and there is no let -up in sight. Obviously, this means 

you are joining a Department that needs your talent -and 
the need will continue into the foreseeable future. 

More information about General Electric's exten- 
sive benefits program is available upon request. 
Relocation assistance will be provided. Qualified per- 
sonnel will be invited to Syracuse for interviews at 
Company expense. All qualified applicants will receive 
consideration for employment without regard to race, 
creed, color, or national origin. 178.01 

FOR MORE INFORMATION, send a summary of your back- 
ground and experience in confidence to: 

Mr. George B. Callender 
Engineering Administration, Section T -8 

Heavy Military Electronics Department 
General Electric Company 
Court Street, Syracuse, N. Y. 

JULY, 1961 

»ogress Is Our Most /mpor/ant Product 

GENERAL ELECTRIC 
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or eight pens which can record signals 
from many parts of the brain at once. 
Comparison of signals from different 
areas of the brain that occur at the 
same time can give valuable informa- 
tion. Tape recordings can be made and 
kept for future reference or translated 
from the tape into a permanent chart - 
type recording. 

Electrocardiograph 
A similar recording instrument which 

need not be nearly so sensitive is the 
well known EKG (or electrocardio- 
graph). This instrument records po- 
tentials generated by the heart muscle. 
Whereas brain waves are on the order 
of microvolts (0 to 100), heart poten- 
tials range from 5 to 20 millivolts. With 
a sensitive oscilloscope (with a very 
slow sweep), some heart potentials can 
be observed, but it is difficult to get a 
good record. Fig. 2 shows a typical EKG 
recording. 

Why is the psychologist interested in 
brain waves, heart rate, and respira- 
tion rate? Under emotional stress, the 
heart beats faster, whether from fear 
or pleasure. When a subject who is 
resting is asked to solve a simple prob- 
lem, there is a definite change in his 
brain -wave pattern. Thus the psychol- 
ogist has some objective indicators of 
what is going on "inside" a person - 
things he would otherwise have no way 
of judging except by taking the sub- 
ject's word for them if he could or would 
tell. But he cannot always do so. Fear 
reactions may, for example, be delayed 
as long as 30 seconds and be so mild that 
the subject does not even feel "butter- 
flies." But sensitive electronic instru- 
ments will detect the reaction. 

Electrical instruments were used in 
the psychology laboratory as long ago 
as 1870, when the galvanometer was 
perfected and first applied to measure 
changes in skin resistance of a subject 
under emotional stress. With a good 
ohmmeter you can detect such changes 
very readily. Let someone hold the 
probes (tips) of your ohmmeter firmly 
in his hands, and then do something to 
startle him badly. You will see the re- 
sistance drop very quickly. This prin- 
ciple is used in one of the records made 
by a "lie detector." In the lab, this is 
called the PGR or GSR (PsychoGalvanic 
Reaction or Galvanic Skin Reaction). It 
has been used extensively to determine 
whether subliminal advertising can he 
detected by subjects who get such brief 
flashes of information that they could 
not actually identify the word Experi- 
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Fig. 2 -T it electrocardiogram (EKG recording) shows normal heart action. 
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NIA. 417; 

No mistaken identity or endless searching. 
Parts are clearly pictured and labeled; re- 
sistors are neatly mounted and identified! 

PACO Model C -25 

IN- CIRCUIT CAPACITOR TESTER KIT 

Reveals dried out, shorted, or open elec- 
trolytics-in the circuit -with Paco's ex- 
clusive Capacity Dial. Instantly finds open 
or direct shorted capacitors without re- 
moving from circuit. Great time saver! 

Specifications: 
SIMPLE SEQUENTIAL TEST: reveals open or 
shorted capacitors, including electrolytic types. 
ELECTROLYTIC DIAL: indicates actual electro- 
lytic values while capacitor is in- circuit; any 
electrolytic which yields a capacity reading on 
Electrolytic Dial is automatically revealed as not 
open or shorted. 
ELECTROLYTIC TEST: indicates in- circuit electro- 
lytic capacity from 2 mfd to 400 mfd in two 
ranges; condenser is automatically proved non - 
shorted and not open if Capacity Reading can 
be obtained. 

Model C -25: Kit, complete with PACO- detailed 
assembly- operating manual. Kit Net Price: $19.95 
Model C -25W: Factory- wired, ready to operate. 

Net Price: 29.95 

THIS COULD HAPPEN TO YOU...UNLESS 

THE KIT YOU BUILD IS A PACO 

COMPARE THESE PACO FEATURES: 

Step -by -step instruction book makes assembling a Paco Kit 
foolproof! Paco gives you giant, fold -out diagrams on correspond- 
ing instruction pages so you can see both at the same time. 

PACO Model DF -90 

TRANSISTORIZED DEPTH FINDER KIT 

Protect your boat against shoals and 
underwater hazards with this compact, 
easy -to -read depth finder. Transistors pro- 
long battery life, provide utmost accuracy 
and portability. A boon to fishermen - 
locates hard -to -find schools of fish. A low 
cost safety device for every boat owner. 

Specifications: 
FULLY TRANSISTORIZED: 5 transistors, with a 
low battery drain for extremely long battery life. 
HIGH INTENSITY INDICATOR: for sensitive, accu- 
rate response under all conditions. 
FAST, EASY READINGS: made possible by means 
of over -sized scale calibrated at one -foot inter- 
vals from 0 to 120 feet. 

Model DF -90: Kit, complete with PACO- detailed 
assembly- operating manual. Kit Net Price: $84.50 
Model DF -90W: Factory -wired, ready to operate. 

Net Price: $135.50 11- 

PACO Model SA -40 

STEREO PREAMP- AMPLIFIER KIT 

Assemble a superb home music system 
with this true 40 watt stereo preamp- 
amplifier. Unmatched flexibility, less than 
0.5% distortion, and handsome design 
make this the ideal component for music 
lover and audiophile alike! 

Specifications: 
MUSIC WAVEFORM POWER OUTPUT: 25 watts per 
channel (50 watts total). 
RESPONSE: 30 cps to 90Kc, ± 1.0% db 

HARMONIC DISTORTION: less than 0.5% at 20 
watts per channel output. 

Model SA -40: Kit, complete with black and gold 
case and PACO- detailed assembly -operating 
manual Kit Net Price: $79.95 

Model SA -40W: Factory- wired, with black and 
gold case, ready to operate. Net Price: $129.95 

1 
Paco Electronics Company, Inc., Dept. RE7 

70 -31 84th Street, Glendale 27, L. I., N. Y. 

Please send me your complete illustrated catalog. 

PACO Name 
KITS BY 

Address 

FREE! COMPLETE ILLUSTRATED CATALOG 
Mail this coupon for the complete Paco catalog of electronic equipment kits, 

including test instruments, measuring instruments, and high fidelity components. 

City Zone State 

©PACOTRONICS, INC 1961 
PACOTRONICS 1 
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ments by such well known psychologists 
as Lazarus at the University of Cali- 
fornia indicate that there is indeed a 
reaction. 

Time measurements 
Time measurements are beginning to 

use electronic instrumentation. Modern 
electronic units with a "gate" that can 
be turned on and off, known as EPUT 
counters (Events Per Unit Time), are 
now used in the laboratory. A standard - 
frequency oscillator is used with the 
counter. The function to be measured 
for time duration is made to open and 
close the gate. The counter counts the 
number of clock pulses which the gate 
lets through. For example, in reaction - 
time experiments the subject may be 
asked to press a button as soon as a 
light goes on (the switch that turns on 
the light opens the gate). Pressing the 
button closes it. 

If you are angry or stop to have just 
one drink after the hard day's work, is 
this going to affect your reaction time? 
You bet it is! Worry, fear, anger, 
drugs, such as tranquilizers, alcohol and 
many factors (even coffee) change 
your reaction time somewhat. If it is 
slowed too much, you may endanger 
your life or someone else's. Reaction 
time is also important in industrial 
situations, where control of fast ma- 
chine tools may depend on the skill 
and reaction speed of the operator. 

A very complicated and versatile 
instrument to measure reaction time 
and other sensory -motor functions (such 
as coordination) was recently described 
by its inventor, Frank Wagner, in 
Vienna. This instrument involves "track - 
ing." The subject is asked to chase one 
blip (spot) on a cathode -ray -tube screen 
with a coordinate set (crossed hori- 
zontal and vertical lines) or another 
blip. Each time he succeeds, the blip 
reappears somewhere else. 

All kinds of psychological factors 
can be measured this way. For one 
thing, we can tell how rapidly the sub- 
ject can move the control lever (which 
looks something like an aircraft control 
stick) to cover the blip and how accu- 
rately he can do it. 

We can learn how much practice will 
improve skill. If we move the blip in a 
preset but complicated program, we 
determine how fast the subject "catches 
on" and maybe can predict where the 
blip will be next. Or we can even meas- 
ure the frustration (by GSR) of a 
subject when we contrive to move the 
blip when he has almost reached it with 
the coordinates or the other blip. 

There are two versions of the appa- 
ratus. Both depend on creating two 
coordinate voltages for the blips (or 
the blip and the cross) since two volt- 
ages determine where the blip (or 
cross) will appear. One blip is moved 
by the machine, the other by the sub- 
ject. He moves a lever which controls 
two potentiometers to provide the two 
voltages. An electronic switch shows 
the two patterns alternately, but, to 
the subject, they appear there simulta- 
neously. As Fig. 3 shows, one system 
uses a blip or spot and a pair of crossed 
lines. The machine moves the blip, the 
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Fig. 3 -The subject must (by moving a 
control lever) center the spot within the 
circle or pinpoint it with the crossed 
lines. 

subject moves the lines. The other ver- 
sion uses a blip and a circle. The ma- 
chine moves the circle while the subject 
moves the blip. 

A set of coincidence tubes determines 
when one blip has covered the other. 
The voltages for both patterns deter- 
mine their location, so it follows that 
when these are exactly the same the 
patterns coincide. Thus, if we apply 
these voltages to two sets of coinci- 
dence tubes (one for horizontal volt- 
ages and one for vertical), we can get 
a signal to activate a counter or a 
programming mechanism which will 
set up the next set of voltages. Fig. 4 
shows a typical coincident voltage dis- 
criminator. The triodes are normally 

I PUTI 

OUTPUT 

INPUTI ---I 
INPUT 2 
OUTPUT 

Fig. 4-A typical (although somewhat 
simplified) coincidence discriminator. 
There will be no substantial output un- 
less the signal is applied to both grids. 

5+ 

INPUT 2 

cut off. When a voltage is applied to 
one grid, there is some output. But 
both triodes must conduct to get a 
sizable signal from the combination. 
The voltages used to locate both pat- 
terns vertically are applied to one set 
of coincidence tubes and the horizontal 
voltages to another. Then the outputs 
of the two coincidence sets are applied 
to a third set, which puts out a signal 
only when both horizontal and vertical 
voltages are exactly the same. If we 
alter the bias of one of the coincidence 
tubes a little, we can move one blip 
before it is quite covered by the other 
one and thus frustrate the subject. 

Frustration 
A tape recorder with staggered heads 

can be used to frustrate subjects. A 
recorder with staggered stereo heads 
can be modified to do the job, but don't 
do it unless you are prepared to take 

the consequences (RADIO -ELECTRONICS, 
August, 1960, page 42). Subjects get 
furious when they are subjected to, of 
all things, their own voice. The trick 
is to play it back to them with enough 
delay so it sounds like an echo (about 
1 /10 second later). If you ask a subject 
to count into a microphone connected 
to the recorder, and the playback imme- 
diately repeats the words in his own 
voice (someone else's voice does not do 
it!!), he becomes extremely flustered 
and agitated, loses count and usually 
gets very angry. Blood pressure goes up 
an average of 20 points, heart begins 
to beat wildly (160 beats per minute 
have been recorded), respiration be- 
comes irregular as when a person is 
very agitated (and indeed he is). 

Artificial frustration can tell us how 
a person will react to danger, surprise 
and fear. Other ways to produce such 
changes are simpler: for example, in 
one set of experiments the subjects are 
bombarded with ultrasonic and subsonic 
waves to see if their performance on 
simple tasks requiring concentration is 
affected. Results are not entirely con- 
clusive, but some definite effects have 
been measured. These experiments use 
electronics in the sense that the waves 
are created by speakers, amplifiers and 
oscillators. One instrument that has 
been used was the low frequency oscil- 
lator shown in the November, 1958, 
RADIO -ELECTRONICS, page 54. There is 
some connection between the effect of 
such sounds and the beneficial effects 
of background music in industrial 
plants. The background music may 
mask to a certain extent the "unheard" 
noises which reach us as pressure vari- 
ations, but which we cannot perceive 
as "sounds." 

Simple oscillators, accurately cal- 
ibrated as to frequency and output level 
are connected to earphones and labeled 
"audiometers." They can determine the 
minimum level at which a person can 
hear any particular frequency. In the 
medical world this instrument is used 
to determine whether an individual has 
normal or defective hearing. In the 
psychology laboratory it is used to 

Beckman Inc. 
A typical time -interval counter. 
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SYSTEM 

Fig. 5- Cross -section of the human brain showing the midbrain reticular system. 

determine just how much a level or a 
frequency has to be changed to be 
noticeable to the subject. The measure 
recorded is the JND or Just Noticeable 
Difference. 

Sometimes this is called Differential 
Limen (DL for short), which literally 
means the difference threshold. These 
DL's are important in that they give 
an insight into how the senses operate. 
Surprisingly enough we find that people 
can detect very small differences in 
frequency, sometimes as little as 1 cycle 
in 400. 

The eye, too, is a very sensitive 
apparatus. It is claimed that a quantity 
of light consisting of only 1 photon can 
be perceived. For this, we turn to an- 
other branch of electronics, photoelectric 
measuring devices. Instruments with 
sensitive photomultipliers are used to 
measure the amount of light falling on 
the eye. Since we are often dealing with 
exceptionally small amounts of light, 
the instruments must be accurate and 
sensitive (and, in most cases, carefully 
calibrated). 

Stimulators of all kinds are used, to 
shock animals, to activate certain cen- 
ters directly in the brain cortex (for 
Dr. Button's work with blind subjects 
see the December, 1958, RADIO -ELEC- 
TRONICS) or in the underlying struc- 
tures such as the hypothalamus. Psy- 

4 chologists have discovered that they 
can control an animal's desire for food, 
water or even sex by directly stim- 
ulating certain areas in the hypo- 
thalamus; or sleep and wakefulness by 
directly stimulating a section of the 
brain stem at the top of the spiral 
column called the reticular area (Fig. 
5). A whole new science of motivation 
may be in the making in these experi- 
ments. 

The humble oscilloscope also finds 
many uses in the laboratory. One 
experiment requires subjects to adjust 
(by turning a potentiometer) the size 
of a circle on a screen (made by two 
sine waves 90 degrees out of phase) 
with their estimate of the size of round 
objects. It is interesting that, if you 
have been poor all your life and the 
round object is a coin, you are likely 
to overestimate its size. If, on the other 
hand, you were born with a silver spoon 
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in your mouth, you will consistently 
underestimate it. 

An interesting new use of the scope 
could be the creation of what is called 
"subjective color." Most of us have, at 
one time or another seen this effect. 
When we spin a wheel with a particular 
black- and -white pattern, we will (when 
the wheel is turned at a certain speed) 
see colors. This is an effect caused by 
the eye, for the colors are not actually 
on the wheel. Hence the name "subjec- 
tive." The spiral patterns described in 
the January, 1958, issue of RADIO - 
ELECTRONICS can create subjective colors 
when rotated at the proper speed. 

We have just scratched the surface 
of all the uses of electronics in the 
psychologist's laboratory, but you can 
see that the possibilities are almost 
unlimited. Just consider the furor about 
subliminal advertising, which may soon 
be a standard way of promoting break- 
fast cereal on your TV screen when 
you least suspect it! A motivational 
psychologist thought of the idea and 
he is not so happy with it now! But 
that is the penalty of progress and 
psychological laboratories are ready to 
take advantage of technological prog- 
ress and apply the results to the under- 
standing, and perhaps the control, of 
human behavior. END 

Space Suit Is Thermoelectric 
Thermoelectric heating and cool- 

ing are incorporated in a new space 
suit designed jointly by Westing- 
house and the Navy. The experi- 
mental air -conditioned suit contains 
a back -pack cooling and heating unit 
made up of a large number of semi- 
conductor thermoelectric junctions. 
To cool the suit, current flow through 
the elements causes one end of the 
thermoelectric couples to cool. The 
cool air is circulated inside the suit 
by a small fan, while another re- 
moves the warm air created by the 
hot junctions and dumps it outside 
the suit. To warm the garment, the 
process is reversed. 

100,000 SAY 
"STILL THE BEST" 

'Carlson 
ENCLOSURES, KITS, "ROCKET" SPEAKER SYSTEM 

U.S. Patents 2,816,619 and 2,896,736 
Convert to Multiplex with the best speaker. 

After hearing everything else, over 100,000 
users are more convinced than ever that 
the Karlson Enclosures are "Still the 
best ". The reason rests in the thoroughly 
engineered and patented design which 
includes all the essentials for the utmost 
in sound for your speakers, including 
wide -angle stereo dispersion, outstanding 
bass and unexcelled transient response. 

MODELS AVAILABLE in genuine wood 
veneers, finished in walnut (WX), mahog- 
any (MX) and blonde oak (BX); unfinished 
assembled and kits in birch exteriors 
(DeLuxe) and unfinished assembled and 
kits (Basic) in a high- density particle 
board. 

Karlson '12' for 12" Speakers 
Finished Models 
12 -MX, 12 -BX, 12-WX $99.60 
Unfinished: 

DeLuxe, 12 -U 66.00 
Basic, 12 -BSC -U 49.50 

Kits: DeLuxe, 12 -K 42.00 
Basic, 12 -BSC -K 33.00 

Size: 243/4 x 163/4 x 131/4 
Ship. Wt.: 45 lbs. 

12 -U 

Karlson '8' for 8" Speakers 
Finished Models 
8 -MX, 8 -BX, 8- WX $42.60 
Unfinished: 

DeLuxe, 8 -U 26.70 
Basic, 8- BSC -U 21.00 

Kits: 
DeLuxe, 8 -K 18.60 
Basic, 8 -BSC -K 15.00 

Size: 171 /4 x 113/4 x 93/4 
Ship. Wt.: 14 lbs. 

L. V 

8MX 

Karlson '15' for 15" Speakers 
Finished Models 

15 -MX, 15 -BX, 
15 -WX $129.00 

Unfinished: 
DeLuxe, 15 -U 87.00 
Basic, 15 -BSC -U 66.00 

Kits: DeLuxe, 15 -K 57.00 
Basic, 15 -BSC -K 45.00 

Size: 221/2 x 33 x 18 
Ship. Wt.: 78 lbs. 

15 -WX 

ROCKET SPEAKER SYSTEM 
Complete, full- range. Use as 
satellite, extension, P.A., min- 
iature stereo and reverb speak- 
er. Chameleon Ivory finish. 
KR -5 $19.50 
5" speaker, 15/1" high, 7" 
sq. at base. Ship. Wt.: 3 lbs. 

KR -5 

WHERE TO BUY 
Visit our showroom in West Hempstead for 
a unique demonstration of our new Ultra 
Panoramic Stereo. 
Buy with confidence where demonstrated 
and advertised. Consult your Classified Di- 
rectory, mail order catalogs, or the current 
Radio Elec!ronic Masters'. Save time -buy 
direct. Send check or money order: above 
prices f.o.b. West Hempstead. 

Learn more about stereo. Send for free 
copy of "Stereosonics by Karlson ". 

Name 

Street 

City State 

KARLSON ASSOCIATES, Inc. 
433 -RE Hempstead Ave., W. Hempstead, N.Y. 
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BECOME A RADIO TECHNICIAN 
o for only 526.95 

BUILD2O RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU -KIT"" 
All Guaranteed to Work! 
PRACTICAL only 

HOME 
RADIO 
COURSE 

95 

NOW INCLUDES 
* 12 RECEIVERS 
* 3 TRANSMITTERS 
* SQ. WAVE GENERATOR 
* AMPLIFIER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

Reg. U.S. 
Pat. Off. 

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 & 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 HOME RADIO COURSE at 

a rock- bottom price. Our kit Is designed to train Radio A 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 
electronic equipment, how to build radios. Today it is no longer necessary to spend 
hundreds of dollars for a radio course. You will receive a basic education in radio, 
worth many times the small price you pay, only $28.95 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 young 
and old in all parts of the world, by many Radio Schools and Clubs in this country 
and abroad. It is used for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world. 

The Progressive Radio "Edu -Kit" requires no 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 universally sally accepted as the standard in the field of electronics training. 
The !'Edu -Kit" uses the modern educational principle of "Learn by Doing... 
Therefore, you will 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 more advanced theory and techniques. Gradually, in a pro- 
gressive manner, and at your own more you will find yourself constructing re 
advanced multi -tube radio circuits, and doing work like a professional Radio 
Technician. 

Included in the "Edu -Kit" course are 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 method 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 'Edu -Kit" Includes practical wk as well as theory; troubleshooting in addi- 
tion to construction; training for all, hether 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 necessary 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, special tube sockets, hardware and instructions. You also receive a useful set 
of tools. a professional electric soldering Iron, and a self -powered eDynamic Radio S 
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 
the Progressive Signal Tracer and the Progressive Signal Injector, and a High Fidelity Guide and Quiz Book. Everything is yours to keep. J. Statatls, of 25 Poplar Pl., Waterbury, Conn., tes: "I have repaired severa 
sets for my friends, and made money. The 'Edu -Kit" paid for itself. I was ready ó 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 organizations, 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 any reason whatever, the pur- 
chase price will be refunded In full, without quibble or question, and without 
delay. 

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 100% adherence to its Unconditional Money -Back Guarantee. As 
result, we do not 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 $28.95. 
Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage. 
Send me FREE additional information describing "Edu -Kit." 

Name 

Address 

Progressive "EDU- KITS" Inc. 
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1 186 Broadway, Dept. 178G 
Hewlett, N. Y. 
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EICO MODEL 425 OSCILLOSCOPE 

When the scope was used for long periods of time, the 
focus -control setting would start drifting and eventually 
sharp focus was lost, resulting in a blurred pattern. Also 
the vertical and horizontal positioning controls needed 
frequent adjustment. 
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Checking resistors in the voltage divider R17, R18, R19, 
R20, R21 and R46 revealed that R20 and R18 had increased 
in value. Both were replaced but a few months later the 
trouble reappeared. The cure was to substitute two 50,000 - 
ohm 2 -watt 5e% resistors connected in series for R20, and 
a 510,000 -ohm 2 -watt 5% resistor for R18. 

The problem of vertical and horizontal position drift was 
cured by replacing C5, C6, C13 and C14 with new high - 
quality 0.1- of 600 -volt oil -filled capacitors. -George P. 
Oberto 

CHEVROLET RADIO 987891 
Several of these sets suffer from intermittent and erratic 

loss of high audio frequencies. Replacing the 12DS7 (af 
amplifier) seemed to clear up this condition, but after play- 
ing for several hours symptoms would reappear. The new 
12DS7 would also show a short if kept in the tube tester for 
about 5 minutes. 

Checking the printed- circuit board at the 12DS7 socket dis- 
closed a jumper from pin 8 (cathode) to pin 2. The tube 
manual shows NC (no connection) for this pin, but ap- 
parently it is used as an internal tie point. This tie breaks 
down to pin 5, resulting in the cathode bias being shorted 
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out, damaging the tube and causing the change in audio 
response. Scraping open the printed jumper between pin 8 

and pin 2 of the 12DS7 cures this condition. -Mitchel Katz 

RCA CTC5 AND CTC5N CHASSIS 
Measuring cathode current of the 6CB5 -A horizontal out- 

put tube, in these sets can be difficult. But there is an easy 
way of doing it. Switch your voltmeter to its 10 -volt range 
and connect it between the top of fuse F104 and the chassis. 
F104 is located near the front of the receiver. Since total 

6CB5 -A 
HORIZ OUTPUT 

FROM 4 

HORIZ 5 

OSC TO COLOR DC a VERT 

AMPL CONTROLS 

.3A 8212 

+ resistance in the cathode circuit is 35 ohms, current can be 
calculated by reading the voltages and using Ohm's law 
(I = E /R). For example, the voltage indicated in the service 
data for this set is 7.5 volts dc. This corresponds to a cathode 
current of 214 ma. -Larry Steckler 

G -E RADIO -MODEL 575 
The complaint on this AM receiver was low volume, con- 

tinuous crackling noise, with the volume occasionally jump- 
ing back to normal. 

A check with a signal tracer pointed toward trouble 
in the output if transformer, but ohmmeter measurements 
showed both windings OK with no leakage to ground. 

The receiver was plugged into an ac line booster and the 
voltage slowly increased. (During this type of test, the unit 
being checked should be carefully watched to avoid damage 
to other components.) With the increase in line voltage, the 

si 

et 
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WE BUY TECHNOTES 
RADIO -ELECTRONICS wants Industrial Teclmotes. 

These should cover equipment (including closed- circuit tele- 
vision) actually used in industrial work, or technotes on 
counters, controls and other apparatus whose rises are 
largely industrial. Unillustrated Technotes pay $5; circuit 
diagrams raise the price to $9 and acceptable photos are 
worth $7 each. Send your technotes from industry to Tech - 
notes Editor, RADIO -ELECTRONICS, 154 W. 14th St., New 
York 11, N. Y. 

crackling increased and, at about 140 volts, a slight arc was 
observed coming from inside the if can. 

I dismantled the if and found that the coil plate lead was 
just barely brushing the metal can and showed signs of 
discoloration. The lead was cleaned and redressed, and elec- 
trical tape was placed inside the can at critical spots to 
prevent a recurrence. Domenic Ripani 

STEELMAN TRANSITAPE AND AIRLINE 7111 -A 

Sympton: Excessive noise recorded on tape. 
Cure: Connect a scope to the output of the unit because 

it is easier to see transient noise than it is to hear it. With 
the scope on and a clear tape running through the recorder, 
try switching identical transistors around. Try new tran- 
sistors or transistors from other units. Some transistors 
become sensitive to vibration and amplify it. Try moving 
the various leads near the motor. Try resoldering the 
grounds and shielding bonds. Check shielding leads for high - 
resistance grounds caused by plier pinches and wear - 
throughs at the casting edges. As a last resort, try a new 
motor. 

NOTE: be certain to use a clean tape when making these 
tests. A tape with recorded noise will not let you spot any 
noise reduction you gain. Max Alth END 

"ONE DOLLAR BUYS 
7' As Much as $15 worth -Everything Brand New and sold to you with a money back guarantee 

Pick ANY 1 DOLLAR BUY FREE with every 10 you buy. 
FREE GIFT -with every Order of $5.00 or over. 

ark items wanted. (Dot in square is sufficient). Enclose with money order or check. You will 
nclude stam Ps for postage, excess will be refunded. Larger orders shipped express collect. 

1 5" PM SPEAKER alnico #5 magnet $1 $15 "JACKPOT" TELEVISION PARTS ....$1 
1 4" PM SPEAKER alnico #5 magnet $1 10 TOP NAME 1U4 TUBES also selves as 11'4.$1 
1 3" PM SPEAKER a'n'eo s5 magnet $1 10 TOP NAME 1AB5 TUBES $1 

1 31/2" TWEETER SPEAKER for HI -FI $1 10 ASST. RADIO & TV TUBES $1 

5 SETS SPEAKER PLUGS wired $1 20 TUBULAR CONOS..'7.i0Ov (tests 600 v)..$1 
3 AUDIO OUTPUT TRANS.soLe type, $1 2 TOP NAME 12SK7 TUBES $1 

2 GENERAL ELECTRIC TUBES 35W4 $1 
TOP NAME TUBES 024, 1B3, 1X2B, 5U4, 
6AC7, 6AX4, 6CB6, 6J6, 6K6, 6U8, 6V6, 
65N7, 6X8, 12AU7, 12AX7, 50L6 ..Each Si 

1 LB. SPOOL ROSIN CORE SOLDER $1 
4 50' SPOOLS HOOK -UP WIRE 4 colors 51 
10 6' ELECTRIC LINE CORDS .with plugs 51 
4 TRANS. RADIO BATTERIES 6v, 216 type $1 
5 RESISTANCE CORDS 6', 550 ohm wiping, 51 
20 ASSORTED TUBE SHIELDS best sizes 51 
50 RADIO KNOBS 1/2 ", acorn, push- on $1 
300 KNOB SET-SCREWS Vet long, Vs" dlam $1 ] 5 TV CHEATER CORDS with both plugs 51 
5 TV CRT. SOCKETS with 18" leads Si 
50' ZIP CORD _ 18 2-cond. thrown or ivory) 51 
100' TWIN LEAD -IN WIRE 3009 heavy duty $1 
50' FLAT 4- CONDUCT. WIRE many purposes $1 
25' INSULATED SHIELDED WIRE Si 
32' TEST PROD WIRE deluxe (red or black) $i 
1 $7 INDOOR TV ANTENNA hi-gain a section $1 

I20 ASST. TV KNOBS. ESCUTCHEONS, Etc.S1 
3 TODD 60° DEFLECTION YOKES SI 

1 FLYBACK TRANS. 90° wischematic $1 
1 TV VERT. OUTPUT TRANS. to to i ratio 51 
15 ASST. TV COILS=vnc. peaking, width, etc $1 

1 VERT. BLOCKING TRANS. standard $1 

1 TV FOCALIZER ,Busts .m y ohmage $1 
6 ASST. STANDARD TUNER UHF STRIPS 51 15 ASST. STANDARD TUNER VHF STRIPS S1 

2 SILICON RECTIFIERS suuma 51 

1 SILICON RECTIFIER 750ma $1 

25 ASST. PEAKING COILS popular types 
1 TV RATIO DETECTOR COIL 4.5mc Si 
1 TV RATIO DETECTOR COIL 10.7mc $1 
1 TV SOUND I.F. COIL 4.Smc Si 

1 TV SYNCHROGUIDE COIL #205111 $1 
3 TV ALIGNMENT TOOLS assortment #1 51 
3 TV ALIGNMENT TOOLS assortment #2 51 
3 TV ALIGNMENT TOOLS assortment #3 51 
3 TV ALIGNMENT TOOLS assortment #4 51 
3 -TV ALIGNMENT TOOLS assortment #5 51 

EACH ALIGNMENT Tool. is different and valued at over SI 

HANDY WAY TO ORDER -Simply tear out advertisement and pencil m 
receive a new copy of this ad for re- orders. ON SMALL ORDERS -I 

10 DIODE CRYSTALS 1N34A $1 
20 WIREWOUND RESISTORS su ohm, 100 $1 
300 ASST. 1/2 WATT RESISTORS shorlleads $1 
50 ASST. MOLDED CONDENSERS shortleads $1 
100 ASST. CERAMIC CONDENSERS Si 
100 ASST. 1/2 WATT RESISTORS some 5o7 51 

D 70 ASSORTED 1 WATT RESISTORS '' ' 51 
35 ASSORTED 2 WATT RESISTORS " " 51 
50 ASST. TUBULAR CONDENSERS Si 
50 ASSORTED FUSES co m ,r sizes Si 
50 10012 1/2 WATT RESISTORS 10% Si 
75 47011 1/2 WATT RESISTORS 10% Si 

D 10 WIREWOUND RESISTORS 
h 

oh 
ohm 

low 0' 
w 

$1 5K 1 

5 DIODE CRYSTALS IN60 Si 
5 DIODE CRYSTALS 1N64 $1 

B5 DIODE CRYSTALS 1 Nee 51 
20 ASST. WIREW'ND RES. s, 10, 20 rvatt 51 
35 ASST. DISC CERAMICS hest numbers 51 
50 ASST. MICA CONDENSERSsome In 5'': .51 
6 ASST. SLIDE SWITCHES spot, dpdt, etc 51 
3 ASST. TOGGLE SWITCHESspst, dpdt. etc $11 

15 ASST. ROTARY SWITCHESvI5 worth $1 
100' FINEST NYLON DIAL CORD best size 51 
200 SELF TAPPING SCREWS #6 o 1/2" $1 
35 ASST. RADIO KNOBS .,m1 push -on 51 
100 ASSORTED KNOB SET- SCREWS $1 
25 ASSORTED CLOCK RADIO KNOBS 51 
35 ASST. SOCKETSortoI, novel and miniature $1 
25 ASST. PRINTED CIRCUIT SOCKETS $1 
10 ASST. VOLUME CONTROLSIess svitch 51 5 ASST. VOLUME CONTROLS with switch 
20 ASST. PILOT LIGHTS popular types. 
10 PILOT LIGHT SKTS. bayonet type, wired 51 
50 ASST. TERMINAL STRIPS 1, 2. 3. 4 lug .51 
10 ASST. RADIO ELECTRO. CONDENSERS.$1 

B5 ASST. TV ELECTROLYTIC CONDENSERS.S1 
20 TUBULAR CONDENSERS .os -000v 51 
15 TUBULAR CONDENSERS .47 -400v $1 
15 TUBULAR CONDENSERS 1 -600v Si 
15 TUBULAR CONDENSERS .047 -600v Si 
2 ELECTROLYTIC COND. solos.4500 $1 
3 ELECTROLYTIC COND.7,o /30.tSOv $1 

35 DISC. CERAMIC CONDENSERS soóommr $1 

25 ASST. RADIO DIAL POINTERS $1 
600 ASST. H'DWARE screws, nuts, rivets, etc $1 
8 ASST. LUCITE CASES handy for parts $1 

2 AUDIO OUTPUT TRANS. sole push -pull 51 
B3 AUDIO OUTPUT TRANS. 6E6 or 6V6 type 51 

3 AUDIO OUTPUT TRANS. 3Q4, 3Q5, 354 51 
i0 - FILTER CHOKES inn ohm, 15 henry $1 
3 I.F. COIL TRANSFORMERS 456 kc Si 
3 I.F. COIL TRANSFORMERS 10.7 mc. FM $1 
3 I.F. COIL TRANSFORMERS 262 kc (auto). $1 
40 ASST. PRECISION RESISTORS best sizes $1 
5 SELENIUM RECTIFIERS Sams, list $1.50 co Si 
4 SELENIUM RECTIFIERS 75ma $1 
3 SELENIUM RECTIFIERS loo ma. Si 
3 SELENIUM RECTIFIER5250ma Si 
1 SELENIUM RECTIFIERS soo ma. $1 
3 ASST. SIZES RADIO CHASSIS PANS 51 
3 VARIABLE CONDENSERSsupor 420 /le2mrd.$1 
50 STRIPS ASST. SPAGHETTI best sizes . 
100 ASST. RUBBER GROMMETS best sizes $1 
4 OVAL LOOP ANTENNAS asst hl -gain types$1 
3 LOOPSTICK ANT. n , ferrite adjustable $1 3 1/2 MEG VOLUME CONTROLS with swlteh $1 
5 ASST. 4 WATT WIREWOUND CONTROLS Si 
5 1/2 MEG VOLUME CONTROLS less Switch . $1 
5 1 or 2 MEG VOLUME CONTROLS1 /switch .$1 
10 SURE GRIP ALLIGATOR CLIPS Si 

1 GOLD GRILLE CLOTH I .I" or 12 °x18^ $1 
10 SETS PHONO PLUGS and PIN JACKS 51 
2 $2.50 SAPPHIRE NEEDLES 4600 ployings $1 
3 ELECTROLYTIC CONDENSERS 80.400v 51 
35 MICA COND. 20SO mmf & 15-68 mmf $1 
35 MICA COND. 20-100 mmf & 15-270 mmf Si 
35 M:CA COND. 20-470 mmf & 15-680 mmf $1 
35 MICA COND. 20-820 mmf & 15 -1000 mmf... 51 
35 MICA COND. 20- 2200 mmf & 15- 2400mm 51 

n35 MICA COND. 20- 6800 mmf &15- 10000 mmf 51 35 CERAMIC COND. 20- 5mmf &15 IOmni 51 
35 CERAMIC COND. 20-25 mmf & 15-47 mmf 51 

35 CERAMIC COND. 20-56 mmf & 15-82 mmf 51 
35 CERAMIC COND. 20-100 mmf & 15-150 mmf 51 
35 CERAMIC COND. 20-270 mmf & 15-470 mmf 51 35 CERAMIC COND. 20-1000 mmf & 15-1500 mm $1 
35 CERAMIC COND. 20 -2000 mmf & 15 -5000 mmf $1 

BROOKS RADIO &TV CORP., 84 Vesey Ste, Dept. A, New York 7, N.Y. COrtland 
TELEPHONE 
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BREAKTH1H)IJGH! 
When the FCC okayed FM multiplex stereo 
broadcasting, the clouds broke and the sun shone 
through. Will the decision usher in the Golden Age of 
FM? This article takes a closer look -tells you the extra 
equipment you'll need to receive FM multiplex stereo 
broadcasts, and how it will stack up against stereo 
records. Keep this one on file. Don't miss- 

NOW - STEREO FM BROADCASTING 

Servicing too should benefit from the multiplexing 
bonanza. The effervescent, sometimes controversial, but 
always stimulating Joe Marshall tells how to line up 
FM tuners and receivers quickly, easily, and efficiently- 
and without any special instruments. Be sure to read - 
PRACTICAL HI -FI FM TUNER ALIGNMENT 

Ever have a phone call machine -gunned by the 
"Untouchables," suffer mild nausea from an unpalatable 
commercial, get blasted from a mid -summer afternoon 
snooze by a home town home run? Here's an 
easy -to -build device using only a photocell, relay, 
potentiometer, switch and battery that makes you master 
of your household without leaving your easy chair. See- 

TV SOUND SILENCER HAS 
ONLY FOUR PARTS 

As if there weren't enough noise problems already with 
auto radios -Citizens Band and FM radios add more. 
Veteran service technician Wayne Lemons tells how 
he's solved some tacky car -borne radio noise 
headaches in many stubborn cases. Make this a must- 

STOP NOISE IN MOBILE RADIO 

MAKE YOUR SUMMER READING PROFITABLE 
Don't miss these (and so many other fe 

Radio- Electronics 
NEXT MONTH 

AUGUST ISSUE 
On sale July 18 

SUBSCRIPTION RATES 

3 years $12 2 years $9. 1 year $5 

ures) in 

kadio.E!ectronj 

Radio -Electronics, 154 West 14th St., New York 11, N. Y. 

90 

new _L)L,4 

PRODUCTS 

MULTIPLEX ADAPTER, Model 535, for stereo 
multiplex system just approved by FCC. Con- 

necting cables supplied. 7 x 54 x 13 in. -H. H. 
Seott Inc., Dept. P, 111 Powdermill Rd., May- 
nard, Mass. 

RADIO RECEIVER, Kit- tro,,ics RB -10, 3- stage, 
2 -tube, receives local broadcast stations. 1 -tube 
regenerative receiver, 1 -tube power amplifier 
and transformer -type half -wave power supply 

with selenium rectifier. 3 circuits each on own 
chassis bolt together to form final unit when 
wiring completed. -Olson's International; Dept. 
K -13, 6509 Whitman Ave., Van Nuys, Calif. 

AUTO RADIO CONTROL KIT ACK -100 con- 
tains 24 most frequently used replacement auto 

radio controls. All exact replacements.-Cen- 
tralab, Electronics Div. of Globe- Union, Inc., 900 
E. Keefe Ave., Milwaukee 1. Wis. 

CITIZENS -BAND TRANSCEIVER, Osborne 300, 

RADIO -ELECTRONICS 
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1 /5th size and weight of average class -D equip- 
ment. Requires 10% of normal operating power. 
4- channel selector with plug -in crystals. 9 -tran- 
sistor circuit. All -metal diecast case. 1 %/s x 6 x 7 

in.- Osborne Electronics Corp., 13105 S. Cren- 
shaw Blvd., Hawthorne, Calif. 

INVERTERS, electronic boxes that plug into 
cigarette lighter or connect directly to storage 
battery and change 6- or 12 -volt automobile or 
marine battery current into 110 volts alternating 
house current. Mighty Midget, model DME and 
Medium Power Portable, Models RME and RMF 
(illustrated) for use with dictating machines, 

record players and similar low wattage devices. 
Model RHG for tape recorders, small TV sets, 
PA systems and a wide variety of electrical de- 
vices.- American Television & Radio Co., 300 E. 
4th St., St. Paul 1, Minn. 

ELECTRONIC GARAGE -DOOR OPENER KIT, 
GD -20, can be installed on any overhead track - 
type garage door up to 8 feet high. Transmitter 
mounts under hood of car; pushbutton under 

instrument panel ; antenna under car. Receiver 
mounts on garage mechanism. Safety device. 
Automatic light. -Heath Co., Benton Harbor, 
Mich. 

MONOPHONIC AMPLIFIER, KN -611, 10 watts, 
with frequency response of 1 db from 30 to 
20,000 cycles. 10 -watt rated output. 20 -watt 
peaks. Less than 2% harmonic distortion. Hum 

and noise 80 db below rated output. 2 EL84/ 
6BQ5 audio output tubes. -Allied Radio Corp., 
100 N. Western Ave., Chicago 80, Ill. 

TAPE -DECK CARRYING CASE for manufac- 
turer's stereo /mono 4 -track model. Holds two 
7 -in. reels. Wood and nickel -plated hardware 

construction. Decorator -stitched charcoal gray 
vinyl covering.- Electronic Instrument Co. Inc., 
(EICO) 33 -00 Northern Blvd., Long Island City 
1, N. Y. 

SPEAKER SYSTEMS, JBL Lancer 33 and 
Lancer 66, identical enclosure sizes, 12% x 23t/ 
x 11% in. Lancer 33 has special driver; 66 con- 
tains linear efficiency 2 -way system with 10 -in 
low- frequency loudspeaker and direct -radiator 

high -frequency transducer. -JBL International, 
3249 Casitas Ave., Los Angeles 39, Calif. 

LOUDSPEAKER SYSTEM, LSS -10, designed to 
improve sound of electronic organs with original 
built -in speakers. Ducted -port enclosure tuned 
to 32 cycles with Electro -Voice SP12B speaker 
for full fundamental energy reproduction at low 

frequencies. 40 watts of organ tone. 32 to 13,000 
cycles frequency range. 24 x 19 x 36 in.- Schober 
Organ Corp., 43 W. 61st St., New York, N. Y. 

SPEAKER SYSTEMS, S -2 and S -3. With cross- 
over circuitry for 3 -way system each speaker 

operates in optimum range. Separate, continuous 
mid -range spherical tweeter controls. S -2: 12- 
inch woofer, 2 mid -range drivers, separate 
tweeter ; 23% x 14t x 12 in. S -3: 10 -in. woofer, 
1 mid -range driver, separate tweeter; 23% x 
11% x 93/4. -H. H. Scott Inc., Dept. P., 111 
Powdermill Rd., Maynard, Mass. 

ENCLOSURE, JBL C51 Apollo, accepts wide 
variety of loudspeakers and systems. 26% x 26% 
x 18 inches. Mahogany, tawny walnut, oiled wal- 

nut, Danish teak and ebony. -JBL International, 
3249 Casitas Ave., Los Angeles 39, Calif. 

MICROPHONE, SR 585, with momentary on-off 
switch. For any fixed mounting application. 

Chrome -finished die -cast housing on 16 -in goose- 
neck. High- and low- impedance, crystal and 
ceramic models. -Turner Microphone Co., 909 
17th St., N. E., Cedar Rapids, Iowa. 

MICROPHONE DESK STAND, for use with 

Ultra Flexible Coaxial 

Cable 

EXTRA FLEXIBLE CONDUCTOR 

EXTRA FLEXIBLE JACKET 

EXTRA LOW COST 

NEW! Super -flexible 52 ohm and 
72 ohm Coaxial Cable for Citizens' 
Band and Multiple Television Sys- 

tems, etc. Cable jackets are high 
gloss super- smooth, non- contaminat- 
ing FLEXLIFE Vinyl that will not be- 

come rigid in cold weather. Another 
First from COLUMBIA. 

SUPER -FLEX RG 58A /U 
Center Conductor: 19/ 
.0068 Tinned Copper. 
Jacket: Columbia Black 
Flexlife Insulation. Dielec- 

tric: Low loss Foam Poly- 

ethylene. 

SUPER -FLEX RG 8/U 
Center Conductor: 19/24 
Soft Copper. Jacket: Co- 

lumbia Black Flexlife Insu- 

lation. Dielectric: Low loss 

Foam Polyethylene. 

SUPER -FLEX RG 59/U 
Center Conductor: 7/31 
Soft Copper. Jacket: Co- 

lumbia Silver Grey Flexlife 
Insulation. Dielectric: Low 

loss Foam Polyethylene. 

Available thru your local distributor 

&31.4 egn Se:i ACD 
WIRE & SUPPLY CO. 
2850 IRVING PARK ROAD 

CHICAGO 18, ILLINOIS 
"America "s Most Complete Wire Line INW------ 
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manufacturer's microphone. Black bakelite.- 
Roberts Electronics Inc., 829 N. Highland Ave., 
Los Angeles 38, Calif. 

STYLUS ALIGNMENT, with Stereo Stylus - 
master. Controls electrical and mechanical dis- 
tortion, crosstalk (channel separation), stylus 

and record wear, shatter (ability to track heavily 
recorded passages) groove jumping.- Prestige 
Products, 13547 Bessemer, Van Nuys, Calif. 

METER, Micromatch 290, measures actual rf 
power output in watts and standing -wave ratio 

on calibrated scales. For class -D Citizens Band. - 
M. C. Jones Electronics Co. Inc., 185 N. Main St., 
Bristol, Conn. 

OSCILLOSCOPE, Primer- Scope, Mark I, for 
beginners, students, light industrial, service, 

laboratory use. Frequency response: de, 0 to 
75 kc ; ac, 20 cycles to 75 kc. 71/4 x 31/ x 11% 
in. 5% lb.- Waterman Products Co. Inc., 2445 
Emeral St., Philadelphia 25, Pa. 

VTVM /AC MILLVOLT /WATTMETER KIT. Ac- 
curacy switch doubles ac /dc volt scale to allow 
measurements near full -scale meter indication. 

Reads as low as 1 millivolt ac, alternating cur- 
rent from 150 nia to 5 amps, up to 1,600 watts 
at 110 vac and audio output watts. 6 -in full - 
view meter face. -Radio Shack Corp., 730 Com- 
monwealth Ave., Boston 17, Mass. 

TRANSISTORIZED SIGNAL TRACER, Stetho- 

92 

tracer, pen -size, self- contained. Low -level micro - 
watt audio and modulated radio -frequency sig- 
nal is detected or demodulated, then amplified 
and reproduced at output stage. Complete with 
earphone, cord, plug, 3 attenuator probes, 1 rf 
detector demodulator, interchangable probes, 
ground clip lead and battery. -Don Bosco Elec- 
tronics Inc., 56 Route 10, Hanover, N. J. 

COMBINATION TUBE TESTER AND VOM, 
Home "N" shop -type, model TC101, checks ap- 
proximately 2,000 tubes for emission, shorts and 
leakage. Covers all popular hi -fi, TV and radio 

tubes, including Five Star and foreign import. 
Becomes volt -ohmmeter for circuit testing with 
flip of function switch. 1 -ma meter -Gold Prod- 
ucts Inc., 500 S. Westgate Drive, Addison, Ill. 

TV FILAMENT RESISTORS, P25K -51 and P25K- 
60, a 25 -watt, 51 -ohm resistor and a 25 -30 watt, 

60 -ohm unit respectively.- Clarostat Manufactur- 
ing Co. inc., Dover N. H. 

SCREWDRIVERS, Lock -Grip, constructed so 
that soft sleeve is locked onto handle. Vinyl plas- 
tic for oil, water and gasoline resistance. Com- 

t QEG1P' 
../DANN Sr( 

plete assortment. -Rosenberg Bros., Smithtown, 
N. Y. 

UTILITY PLIERS, 7- and 10 -in. lengths, in 

forged alloy steel. Box -joint construction and 
flush -ground rivet pin. 30% thinner.- Xcelitc 
Inc., Orchard Park, N. Y. 

SOLDERING IRON, Tuck -Away model SP -1. 
Hollow bakelite sleeve can be attached to either 
end of iron. Acts as handle and insulates sur- 

rounding objects from heat of tip at other end, 
thus permitting user to put soldering iron into 
tool kit on finishing job. -Sampson Co., Elec- 

tronics Div., 2244 S. Western Ave., Chicago 8, 
Ill. 

HOLSTER TYPE SOLDERING -GUN HOLDER, 
ETR -2582, accommodates all popular soldering 
guns. Can be mounted under shelf or cabinet, 

to edge of service bench or on peg board tool 
rack.- General Electric, Distributor Sales, Elec- 
tronic Components Div., Owensboro, Ky. 

IGNITION TIMING -LIGHT ACCESSORY, ID -11. 
Bright white light shows timing marks even in 
brightly lighted areas. 0 -1,250 flashes per minute 
speed range. Hard -rubber pistol -grip case with 

10 -foot cable. 6 x 71/c x 2 in. Kit or factory - 
assembled. Used only with I0-20 ignition ana- 
lyzer. -Heath Co., Benton Harbor, Mich. 

FILTER CHOKES, six: 2 high- current rated 
at 1 volt rms, 60 cycles ; C -2690 at 0.3 henrys at 
1 amp do with do resistance of 3 ohms. C -2691 

at 80 mh at 2.5 amps dc ; 4 smoothing chokes for 
dc power supplies at 10 volts, 60 cycles.- Stancor 
Electronics Inc., 3501 W. Addison St., Chicago, 
Ill. 

IF TRANSFORMERS AND OSCILLATOR COILS, 
for miniature and subminiature type transistor 

sets. 4 models in 14 x 1/4 size ; 4 in % x % size. 
-Vidaire Electronics Mfg. Corp., 365 Babylon 
Turnpike, Roosevelt, N. Y. 

HIGH- VOLTAGE PUTTY, repairs and rebuilds 
tires on flyback transformers. Also stops arcing 

in yokes and high -voltage cages.- Colman Elec- 
tronic Products, PO Box 2965, Amarillo, Tex. END 

All specifications from manufacturers' data. 
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11 TRY 

TOÑE 

PHONO -PLUG HANDLE 
Having trouble with phono plugs? 

Frequent use often loosens the ground 
connections, and their small size makes 
them difficult to grasp. Some types have 
handles and solderless connections but 
these may be too bulky to use in 
crowded equipment. A simple solution 

SOLDER 

lA - 

is to use a short length of bus bar (or 
tinned coat -hanger wire) formed into 
a rectangle as shown in the drawing. 
The ends are bent to fit firmly against 
the ground lip of the plug and soldered. 
Shield braid may be soldered either to 
the plug, or to the bus bar to provide 
both a slim, easily gripped handle and 
a strain -free ground point. The shield 
may be unbraided or simply wound 
around the bus -bar handle and soldered. 
-William H. O'Brien 

OSCILLATOR HINT 
Some years ago I built a high -fre- 

quency oscillator which covered a wide 
frequency range with a single oscillator 
coil and a large tuning capacitor. 
Trouble was encountered immediately 
with this arrangement. If feedback was 
adjusted to suit the low- frequency 
range, the oscillator would squegg at 
the high end. Reducing feedback to 
suit the high end would result in 
oscillation ceasing before the low - 
frequency end of the range was reached. 

Substituting a 6K7 remote -cutoff tube 
for the 6J7 sharp -cutoff tube previously 
used was a complete solution. Feedback 
was adjusted to suit the low end of the 
range and no squegging occurred at the 
high end. Indeed it was found impos- 
sible to make a 6K7 squegg in the cir- 
cuit used. 

Placing a remote -cutoff tube in a 
grid- leak -biased oscillator has been 
found useful on several occasions since. 
Variation in output is usually less 
across the tuning range with a remote - 
cutoff tube, and trouble has never been 
encountered with squegging. The 6AU6 

,'\.TTENUATOR.ç 
offer these advantages 

in any 
sound installation 

SMALL SIZE ... 
less than l3í6" deep from mounting surface, these units 
fit into any standard junction or switch box with room 
to spare ... diameter is only 13,'2 " 

HIGH WATTAGE... 
conservatively rated at 20 watts audio, 5 watts D.C. 
yet they are no larger than units rated at 2 watts D.C. 
One size takes care of all your 2, 3, 4, and 5 watt require- 
ments. Centralab's exclusive "thermo- pass" insulation 
combines fast heat transfer with a high dielectric constant 
to achieve this high rating. 

ANTI -BACKLASH CONSTRUCTION... 
the "play" frequently found in dual controls is elim- 
inated. The wiper contacts move in unison, assuring 
that there will be no alteration in frequency response due 
to variations in wiper position on the resistance tracks. 

Cen . ab. S> 

B-6124 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

9226 EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

In Canada- Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario 

ELECTRONIC SWITCHES VARIABLE RESISTORS CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 
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NONE BE'1"I'JR 
POLY -COMM II -G, BEST VALUE IN CB 

Only a top performance set can give you reliable coverage on 
today's crowded bands. This latest version of the Poly -Comm 

has the sensitivity, selectivity, image rejection, lockout 
proof squelch, noise limiter, audio quality, power output, 

and many other features that will get you through the 
adverse conditions that drown out the 
gutlesswonders in a massof heterodynes. 
The 18 -tube performance (11 tubes and 
6 silicon diodes) is the reason most of the 
thousands of Poly -Comms in the field are 
in business installations where full-time 

maximum performance is a must. 

Sensitivity: Better than .4 uy Selec- 
tivity: 8 kc (c' 6 db Image Rejection: 

70 db down Adjacent Channel: 60 
db down Audio Output: 4.5 watts 

Power Output: 3 watts Shock 
and Vibration: 15G and 10G re- 

spectively 

$189.50 
USER NET 

At your electronics 
parts distributor 

or write for 
specifica- 

tions to: 

Base station, press -to -talk ceramic mike 
wired for Poly -Comm II -G $21.95 

Clifton, N. J. PRescott 3 -1334 

BUILD THE 
BEST HI -FI 

save % with 
Model HFT94 AM Tuner 

Model HFT90 FM Tuner 

AM TUNER HFT94 
Kit $39.95 Wired $65.95 

INCLUDES COVER & FET 

monaural AM reception, and /or 
STEREO AM -FM reception with matching 
EICO FM Tuner HFT90 or equivalent 

NO technical experience is necessary. Each 
EICO kit comes complete with easy step - 

by -step instructions and picture diagrams - plus exclusive LIFETIME guarantee for 
service adjustment. 
Come in for a no- obligation demonstration. 

NOW AVAILABLE AT 

RADIO CO. 
913 ARCH ST., PHILADELPHIA, PA. 

201 CALHOUN ST., TRENTON, N. J. 

219 LANDIS AVE., VINELAND, N. J. 

1122 FRENCH ST., WILMINGTON, DEL. 
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/.ALL /ED 
SPECIAL MONEY- SAVING 

ELECTRONIC SALE BOOK 

s 
® SEE 

UMMERHUNDREDS OF 

BARGAINS! 

%,;-1 
SALE 

Packed with values 
and products 
available only 
from ALLIED 

SAVE MOST on Allied Summer Specials! 
Terrific closeouts on quality Stereo hi -fi 
systems and components, tape recorders, 
phonos, records and tape. Top buys in 
Allied's own KNIGHT© products and ex- 
citing build -your -own KNIGHT-tors ®. 
Hundreds of specials in radios, cameras, 
TV accessories, Citizens Band radio, 
amateur gear, P. A. systems, test instru- 
ments, tools and electronic parts. Dozens 
of new electronic products. Save as never 

before! Write today for 
this big Sale Book. 

ALLIED RADIO 

ALLIED RADIO, Dept. 53 -G1 
100 N. Western Ave., Chicago 80, III. 

Send Free Allied Sale Book No. 2(h5 

Name 
PLEASE P.m,t 

Address 

City Zone-State 
J 

and 6BA6 are examples of more modern 
counterparts of the 6J7 and 6K7. Roy 
Or vis 

TEMPORARY TV ANTENNA 
A winter storm had blown down the 

customer's antenna and coated the roof 
with ice. We made a temporary antenna 
by fastening a pair of rabbit ears to 
a wood block on the arm of an inexpen- 
sive photographic light stand, using 
rubber bands as shown in the photo. 
This brought the ears close to the 

li 
4 ; 

ceiling and gave satisfactory reception 
on two channels. With a longer lead 
and the stand set up in a second -story 
room, reception was excellent on the 
two channels and satisfactory on a 
third. 

We set this arrangement in the living 
room of several customers who were 
doubtful of the value of an outdoor 
antenna. When they saw the better 
reception available with this simple 
device (which is untidy -looking, as we 
always point out), they all ordered the 
best antenna usable in this section. 
-Raymond Dickison 

SAVE THE SPEAKER 
Before we begin working on a radio 

or TV set on the bench, we protect the 
speaker cone against damage from a 
slipping screwdriver by cutting a piece 
of cardboard to match the front of the 
speaker frame. Punch holes in the 
corners to match the holes in the 
speaker, and fasten it to the speaker 
face with paper fasteners bent over at 
the rear. When the job's finished, the 
cardboard protector slips off. Henry 
Josephs 

SOLDERING ALUMINUM 
Next time you are confronted with 

an aluminum soldering job, use this 
effective method. Chuck a medium -grit 
grinding wheel in a hand grinder and 
heat the wheel over the flame of a 
cigarette lighter. While the wheel is 
still warm and rotating, hold it against 
a bar of 40 -60 tin -lead solder until it 
is charged with solder particles. Then 
hold the wheel against the aluminum 
surface to be soldered. The heat caused 
by friction will melt the solder particles 
causing them to adhere to the abraised 
surface. After this process has been 
completed, 50 -50 tin -lead solder will 
produce an effective bond. John A. 
Comstock 
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TRANSISTOR CONNECTORS 
For wiring transistors into an experi- 

mental circuits try this gimmick. Cut 

STRANDED HOOK-UP WIRE 

TRANSISTOR LEAD 

the transistor leads to about a 3h -inch 
length, and poke them into the ends 
of pieces of stranded hook -up wire - 
complete with insulation. -Henry 
Josephs 

IRON CARRIES OWN SOLDER 
Attach a small typewriter ribbon 

spool to the wood handle of your sol- 
dering iron with a small woodscrew, 

and wind on several feet of solder. No 
more hunting for that spool of so'der 
or iron rest -the spool solves both 
problems. Joe C. Allen 

NUT LOOSENER 
A valuable ally in service work is a 

small bottle of hydrogen peroxide. 
Put a few drops of it on the most 

stubbornly tight nut, screw, bolt, etc., 
and it will yield with magiclike speed 
and ease. 

Let the peroxide soak a few minutes 
before attempting to remove the unit. 
-Harry J. Miller END 

"Testing! Testing . . . 4, 3, 2, 1!" 

JULY, 1961 

there is. 

no margin 
for error 

when striving for 
the ultimate 

in stereo 
sound 

re- creation 

SHURE 
HI-FI 

Tiny though it is, the cartridge can make 
or break a stereo system.. For this breath- 
takingly precise miniaturized electric gen- 
erator ( that's really what it is) carries the 
full burden of translating the miles -long 
undulating stereo record groove into usable 

CARTRIDGES 
Standard M8D. A superb blend of 
quality and economy 816.50 

Custom M7D with N21D stylus. 
Widely acclaimed ;36.75 
Professional M3D with N21D sty- 
lus. Choice of the critics.$47.25 
Laboratory Standard Model M3LS. 

Individually calibrated, limited 
quantity $75.00 

PHONO CARTRIDGES 

electrical impulses ... without adding or 
subtracting a whit from what the recording 
engineer created. Knowing this keeps 
Shure quality standards inflexible. 
Shure Brothers, Inc., 222 Hartrey Avenue, 
Evanston, Illinois. 

n 
TONE ARMS 

Studio Dynetic. Integrated arm 
and cartridge. Cannot scratch 
records $89.50 

Professional Independent Tone 
Arm. For any quality cartridge ... stereo or mono $29.95 

Learn at Home to Fix 

APPLIANCES 
Tester Furnished -No Extra Charge. 
National Radio Institute trains you 
at home. Every service customer is 
worth more when you can fix his 
electrical appliances. Mail coupon 
for Lesson and Catalog. 

National Radio Inst., Dept. WI, Washington 16, D.C. 
I Please send me Electrical Appliance Sample Lesson and 
I Catalog FREE (No salesman will call). 

IName....... _.._....._.._.. _ _.._ .Age....... 

Address 

LCity Zone State 
ACCREDITED MEMBER NATIONAL NOME STUDY COUNCIL 

TAPE RECORDERS 
HI -FI COMPONENTS 
SLEEP LEARN KITS 

Unusual Values MERITAPE 
Free 1961 Low cost, high 
Catalog quality recording 

DRESSNER tape, in boxes or cans. 
1523RE Jericho Tpke, New Hyde Park, N.Y. 

FREE 
Nothing to 

buy 

WRITE TODAY FOR 

TROUBLE SHOOTING 

GUIDE 
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TV -RADIO Servicemen or Beginners 

SEND FOR 

7- Volume Job Training Set 

on 7 -Day FREE TRIAI 
The First Practical 

TV-RADIO-ELECTRONICS 

Shop Library 

Answers ALL 
Servicing Problems QUICKLY ... 
Makes You Worth More On The Job! 
Examine Coyne's all -new 7- Volume TV- RADIO- 
ELECTRONICS Reference Set for 7 days at our 
expense! Be convinced it gives you the way to 
easier TV -Radio repair -time saving, practical 
working knowledge that helps you get the BIG 
money! See how to install, service and align ALL 
radio and TV sets, even color -TV, UHF, FM and transistorized equipment. New photo -instruction 
method is quick and easy to understand. No com- 
plicated 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! 

Like An Electronics Expert At Your Side! 
VOL. I- EVERYTHING VOL. 5- EVERYTHING 
ON TV -RADIO PRIN. ON TV TROUBLE - CIPIES! 300 pages of SHOOTING! Covers all practical explanations; types of sets. 437 pages: hundreds of illustrations. illustrations. diagrams. 
VOL. 2- EVERYTHING 
ON TV- RADIO -FM RE- VOL. 6 - TV CYCLO. 
CEIVERS; 403 pages; PE DIA! Quick and con - 
fully illustrated. else answers to TV prob- 

lems in alphabetical order, 
including UHF, Color TV 
and Transistors; 868 
pages. 

VOL. 3- EVERYTHING 
ON TV -RADIO CIR- 
CUITS! 336 pages; hun- 
dreds of illustrations, cir- 
cuit diagrams. 
VOL. 4- EVERYTHING 
ON SERVICING IN- 
STRUMENTS! How they 
work, how to use them. 
368 pages; illustrated. 

VOL. 7- TRANSISTOR 
CIRCUIT HANDBOOK! 
Practical Reference cover- 
ing Transistor Applica- 
tions; ocer 200 Circuit 
Diagram -.: 410 pages. 

DIAGRAM BOOK FREE! 
For prompt action, we'll also send you this 
big book. "150 Radio -Television Picture 
Patterns and Diagrams Explained" AB- 
SOLUTELY FREE just for examining 
Coyne's 7- Volume Shop Library on 7 -Day 
FREE TRIAL! Shows how to cut servicing 
time by reading picture- patterns, plus schematic diagrams for many TV and radio 
sets. 

SEND NO MONEY 
Just mail coupon for 7- Volume TV -Radio Set on 
7 -Day FREE TRIAL! We'll include the DIA- 
GRAM BOOK FREE. If you keep the set, pay 
only $3 in 7 days and $3 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 yours 
to keep. Offer is limited, so mail the coupon 
TODAY! 

FREE BOOK -FREE TRIAL COUPON 

Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. 71 -TI, 
Chicago 7. Illinois 
Yes! Send me COYNE'S 7- Volume Applied Practical 
TV- RADIO -ELECTRONICS Set for 7 -Days FI{EE 
TRIAL per your offer. Include 'Patterns & Dia- 
grams" book FREEI 

Name Age 

Address. 

City Zone State 
Check here if you want Set sent C.O.D. Coyne 
pays postage on C.O.D. and cash orders. 7 -Day 
Money-Back Guarantee. 
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NNW 
TUBES 

and 

D1I 

COflDUCTOS 

A11--"M"'" 
An interesting variety of items were 

unveiled this month. There's a 3.3 -volt 
rectifier, an if transistor for TV, a 
quadrature -grid FM sound detector, 
and several other tubes and transistors. 

3DG4 
A full -wave vacuum rectifier in an 

octal -based glass envelope. It is in- 
tended for use in the power supplies of 
TV receivers and in radio equipment 
having large direct -current require- 
ments. Its heater is rated at 3.3 volts, 
3.8 amperes. 

(The odd heater ratings of this tube 

PDI 

3DG4 

may indicate a new trend in power sup- 
plies of radios and TV receivers.) 

Design maximum ratings of the RCA 
3DG4 in rectifier service are: 

VP (peak inverse) 1050 
VP ac supply rms) (plate to 

plate) 
IP (peak) (amps) 
Filter input capacitor (µf) 
Dc voltage output to filter 
Dc output (ma) 

6GX6 
A sharp -cutoff pentode in a 7 -pin 

miniature envelope with two inde- 
pendent control grids (G1 and G3) is 

OH OP 

designed for use as a combined detector, 
limiter and audio voltage -amplifier 
driver in locked -oscillator, quadrature- 
grid FM sound -detector service. 

The 6GX6 features: 
Two independent control grids with 

sharp -cutoff characteristics -to provide 
great flexibility in circuit design. 

High grid 1 -to -plate transconduct- 
ance -for high sensitivity. 

Good AM rejection. 
tr High audio output voltage with low 

distortion. 
A typical sound detector circuit using 

the 6GX6 is shown in the diagram. 
Maximum ratings of the RCA 6GX6 

in FM sound -detector service are: 
Vr (plate voltage) 300 
VG3 (control -grid voltage) 

(positive value) (dc and peak) 25 
Viz (screen grid voltage) 300 
Vol (control grid voltage) 

(positive bias value) 
(negative bias value) 

PP (plate dissipation) (watts) 
G3 ,p,t (watts) 
62,npt (watts) 

2 N1868 
A germanium micro -alloy diffused - 

base p -n -p transistor for use as the 
final 45 -mc if amplifier in TV receivers. 
It may also be used in general vhf ap- 
plications to 200 mc, where low noise 
is not a major consideration. 

Maximum ratings of the Philco 
2N1868 are: 

Vc0 (collector -to -base voltage) 20 
VcE ( collector-to-emitter voltage) 20 
VEB (emitter -to -base voltage) f.5 
lc (collector current) (ma) 50 
Ptot,1 (total device dissipation) (mw) 60 

o 
50 

1.7 
0.1' 
1.0 

2NI868 

BASE 
EMITTER 

OLLECTOR 

Electrical characteristics are: 
550 hFE (dc amplification) (typical) 

1.2 (VcE = -l0 v, le =2 ma) 33 
40 PG (power gain) 

300 (VcE = -4 v, le =2 ma) 
350 (db) (typ) 25 

4.5MC 
INPUT 

K,I SO 

56µµf 

GI 

6GX6 

1/2 
6H F8 

VI 

2 

I00K I 

G2 

G3 

4.5MC IFT 001r-=( 

GT -8 I 

A p -n -p germanium alloyed -junction 
transistor particularly suited to audio 

EMITTER 208 DIA 

BASE 

COLLECTOR 

GT-8I 

and other low- frequency applications. A 
temperature- compensated direct- coupled 

6GX6 
V2 

5 

2.7KI 

.01 

680pµf 4.5MC 
,._--OUADRATURECOIL 

tt 
1i 

27012 

.01 

_ 

270V 
2 

56011 

.00l 

.01 390K' 

VOLUME 

I MEG 

OUTPUT 

.047 470K HTR PINS a 
VOLTAGES 
VI- 48516.3V) 
V2-3 84 (6.3V) 

270V 

100 120V 
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audio amplifier using the GT -81 is 
shown in the diagram. It has a voltage 
gain of 62 db, power gain of 80 db. 

Maximum ratings of the General In- 
strument GT -81 at 25 °C are: 

VcB 25 
VEB 10 

Pt,t.1 (mw) 150 

GT-81 GT-81 

Small- signal characteristics are: 
h,. (IE =1 ma, VcE =5 y, f =1 kc) 

(minimum) 50 
NF (noise figure) 

(1E =1 ma, Vice =5 y, f =1 kc) 
(typical) (db) 16 

G. (power gain) 
(1c =1 ma, VcE =5 y, f =1 kc) 

(typical) (db) 42 

6GK5 
A high -mu triode of the 7 -pin minia- 

ture type designed for use as a 
grounded -cathode rf amplifier in vhf 
television tuners. Frame -grid construe- 

6GK5 

tion permits close electrode spacing, 
making possible very high transcon- 
ductance (15,000 µmhos) at a relatively 
low plate voltage. 

Characteristics of the RCA 6GK5 
when used as a class -Al amplifier are: 

V, 135 
Vc - 
RP (approx) (ohms) 5,400 

g, (µmhos) 15,000 
78 

Ip (ma) 1.5 

2N242 
A p -n -p junction transistor designed 

for high -power audio service in mobile 
battery- powered devices. The collector 
is connected to the case for conduction 
cooling. 

o 
x.430 "+I s 

EMITTER \ ö BASE 

COLLECTOR CONNECTED 
TO CASE 

2N242 
Maximum ratings of the Tung -Sol 

2N242 are: 
VcE 45 
lc (amps) 5 

Pc (watts) 50 
Electrical characteristics at 25 °C 

are: 
ht. (VcE =12 y, le =500 ma) (minimum) 30 
fa, (VcE =I2 y, 1e =500 ma) 

(maximum) (kc) 120 

END 

JULY, 1961 

econds... 
IAL SWEEP TROUBLES 

MO°fl 551°5 

eROVM5 

SENC 

The missing link in TV service ... 

E SS105 SWEEP CIRCUIT TROUBLE SHOOTER 
IT'S A ... 
UNIVERSAL HORIZONTAL OSCILLATOR. For direct sub- 
stitution. No wires to disconnect in most cases. I races trouble right 
down to the defective component. Variable output from 0 -200 volts, 
peak -to -peak. Oscillator will sync to TV sync signal giving check on 
sync circuits. 
HORIZONTAL OUTPUT CATHODE CURRENT 
CHECKER. A pro,en method that quickly checks the condition of 
the horizontal output tube and associated components. Adaptor socket 
prevents breaking wires. Easily replaceable Roll Chart gives all necessary 

pin, current and voltage data. New Roll Charts are Free. 

UNIVERSAL DEFLECTION YOKE. A new, simple way to deter- 
mine yoke failure accurately -a ithout removing yoke from picture tube. 
Merely disconnect one yoke lead and substitute. If high voltage (also 
bright vertical line) is restored, TV yoke is defective. 

DYNAMIC FLYBACK TRANSFORMER CHECKER. Merely 
flip switch to "Flyback Check.' and meter will indicate condition of 
flyback transformer, in degrees of horizontal deflection. Extremely sensi- 
tive and accurate; even shows up one shorted turn on flyback. 

VOLTMETER. For testing bootstrap, screen and other voltages. 
Direct- reading voltmeter, 0 -1000 volts. 

UNIVERSAL VERTICAL OSCILLATOR. Checks oscillator, 
output transformer and yoke. Merely touch lead to comportent and 

check picture on screen. 

SS 105 is completely self -contained, noth- 

ing else is needed. New Improved Circuit... DEALER NET 4295 

HORIZ. 
OSC. 

HORIZ. 
O.P. 

STAGE 

HORIZ. 
FLYBACK 
XFORMER 

HORIZ. 
DEFLEC. 
YOKE 

VERT. 
OSC. 

VERT. 
O.P. 

STAGE 

VERT. 
O.P. 

XFORMER 

VERT. 
DEFLEC 
YOKE 

ALL PARTS 

MADE IN AMERICA 

S E N C O R E 
ADDISON 2, ILLINOIS 

A NOTE TO THE HI -FI BUYER 
AIR MAIL us your requirements for 

an IMMEDIATE LOWEST PRICE QUOTATION 
Components, Tapes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 

AUDIO 190 -R Lexington Ave. 
UNLIMITED New York 16, N. Y. 

CATALOG' OF 
HI -FI, RADIO, TV 

PARTS & ACCESSORIES - 
tyou ra An (ice acki cg I 

e ELECTRONICS MFG. CORP da ie 365 BABYLON TPRE.- ROOSEVELT, N Y 

ENGINEERINGDEGREE IN 

SCIENCE 127 or 36 MOS. 

MATH al - 
a enI11 Ti rim 

B.S. degree -38 mos. is B.E. degree -27 mos. 

Accelerated year -round program prepares for early em- 
ployment in fields of Science and Engineering. Regular 
4 -year program for B.S. Degree completed in 36 months. 
special engineering degree program in 27. Classes start 
September, January, March, June, July. Quality educa- 
tion. Graduates employed from coast to coast. Govern- 
ment approved for veteran training. Students front 50 
states, 40 countries. 20 buildings; dorms, gym. Campus. 
Save time and money. Earn board. Write for catalog. 
1771 E. Washington Boulevard, Fort Wayne 2. Indiana 

INDIANA TECHNICAL COLLEGE 
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"PHOTOFACT...establishes confidence..." 
"We feel our shop being Photofact- equipped re- 
moves the guesswork, saves time and establishes 
a real sense of confidence for any technician. 
Like -new repair can only be accomplished if 
original circuitry, values, requirements and toler- 
ances are known for parts replacements. The 
same can be said for normal voltages, scope 
readings and special alignment procedure. Our 
Sams Photofact library places all this information 
at our fingertips. I was well pleased when I was 
notified I had met your requirements to be ac- 
cepted as a member of your Peet program and 
am proud to display the Peet seal." 

-Richard C. Corbin 
Corbin Radio -TV Service, Austin, Texas 

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. 

98 

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 

FOR QUALIFIED TECHNICIANS 
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 business for its members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
"PEET" details, or mail cou- 
pon today. 

HOWARD W. SAMS & CO. INC. 
1726 E. 38th St., Indianapolis 6, Ind. 
D Send me full details on the new "PEET" Program. 
D Send full information on the Easy -Buy Plan and Free 

File Cabinet deal. 

D I'm Interested in a Standing Order Subscription. 
I'm a Service Technician D full -time; D part -time 

My distributor is 

Shop Name 

Attn 

Address 

City Zone State 
L_ J 

., . 
TECHNICIANS 

N EWS 
NEW NATESA AFFILIATES 
Chicago, 111. -Added to the NATE SA 

family are new locals at widely sepa- 
rated points. 

In Iowa, TESA- Muscatine was 
launched by Secretary Len Gregson of 
TESA -Quint Cities, Illinois. This group, 
headed by Wes Hunter, though brand - 
new, is letting TV -radio set owners 
know they are around. Big ads, featur- 
ing the NATESA emblem, cover their 
area. 

Moving into Ohio, Paul Lecoy, associ- 
ation governor for Ohio, Kentucky and 
Indiana, has finalized the application 
of SCIOTA, Portsmouth, Ohio. He was 
assisted in the final stage by Ray Braun 
and Guy Mitchell of TE SA-Cincinnati. 
The president of this new affiliate is 
James Holcomb. 

Pacific Northwest governor Les Quig- 
ley reports that another TESA has been 
born in Oregon, this time TESA -Yam- 
hill County. Natesa Scope 

TEA ANNUAL CLINIC 
Fort Worth, Tex. -The Ninth An- 

nual Clinic will be held here by the 
Texas Electronics Association Aug. 4 -6. 
J. W. Williams Jr. and M. A. Dewveall 
of the association's Fort Worth chapter 
have been chosen as co- chairmen for 
the clinic, which will be held at the Ho- 
tel Texas. The schedule of sessions will 
be set up to allow enough free time, for 
any who desires, to see the town. An 
attendance of 1,000 is anticipated -500 
technicians from the Dallas -Fort Worth 
area and 500 shop owners from 
throughout Texas. 

ITTA GETS TV PLUGS 
Indianapolis, Ind. -Mutual advertis- 

ing program between the Indianapolis 
Indiana Electronic Service Association 
and TV station WFMB nets the associ- 
ation two free spot commercials a day. 
In return, whenever an ITTA technician 
repairs a TV set, he sets the channel 
selector to channel 6 and attaches a yel- 
low card which reads, "Your TV dial 
has been set at channel 6, WFBM -TV ... first in news ... first in entertain- 
ment ... first in sports." The tag line 
on the card states: "Your set has been 
serviced by a member of Indiana Elec- 
tronic Service Association." 

ELECTION RESULTS 
Miami, Fla. -The newly elected offi- 

cers of the Television & Electronic 
Service Association are: Daniel Prowl- 
er, president; Charles D. Pierce, first 
vice president; James P. Cresswell, Jr., 
second vice president; Samuel Kessler, 
recording secretary; Maxwell Reiser, 
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corresponding secretary; Charles W. 
Minter, treasurer. 

Philadelphia, Pa. -An election held 
by the Delaware Valley Television 
Service Association made Herman 
Shore, president; John Harfield, vice 
president; Steward Kirsting, corre- 
sponding secretary; Robert Martin, 
secretary, and Elmer Romig, treasurer. 

Members of the board are Louis J. 
Smith, the outgoing president and 
Bernardt Blumenthal, Mike Finn, Sam 
Brenner, Dave Krantz, Elwood Walker, 
Ray Fink, John McCoy Jr., Tony 
D'Annibale and Herb Goldstein. 

Detroit, Mich. -New officers of the 
Television Service Association Mich- 
igan are: J. Russell Goode, president; 
Michael R. Dallen, vice president; 
Thomas J. Goode, secretary; Lawrence 
F. Nelson, treasurer. 

TESA- OZARKS REPORTS 
Springfield, Mo. -New officers have 

been elected. They are William Shiner, 
president; Rue Johnson, vice president; 
Thomas Leftwitch, secretary- treasurer, 
and Mark White, Sergeant at arms. 

Reed Radio Supply hosted Ozarks 
area technicians at a service clinic on 
troubleshooting sync circuits. Wayne 
Lemons was the instructor. 

A FEW BAD APPLES . . . 
Los Angeles, Calif. -Seven firms ac- 

count for 75% of all TV repair com- 
plaints, according to local Better Busi- 
ness Bureau's president, Robert J. 
Bauer. And 12 others are responsible 
for another 15%. So out of the hundreds 
of TV repair shops in Los Angeles, 19 
account for 90% of the complaints. 

OFFICIAL CSEA PUBLICATION 
Fresno, Calif. -The Modern Elec- 

tronic Service Dealer has been named 
the official publication of the California 
State Electronics Association. It will 
carry news of all CSEA members and 
replace a number of unrelated publica- 
tions serving individual chapters of the 
association. 

CODE OF ETHICS 
Columbus, Ga.- Adopting a code of 

ethics was the business of the day at 
a recent meeting of the newly formed 
Television Repair Service Association. 
Operators of 21 local service shops at- 
tended the meeting at the Columbus 
BBB. Fred L. Hart was elected tem- 
porary chairman of the group. Perma- 
nent officers will be elected soon. 

LONG -TERM WARRANTY 
New York, N. Y.- Sylvania an- 

nounced a change in their radio war- 
ranty plan. Parts and labor warranty 
on tube radios would be extended to 1 

year and on transistor radios to 5 years. 
According to Home Furnishings Daily, 
other manufacturers seemed to feel 
that they would not follow Sylvania 
and that the warranty is not necessary 
but is a promotion idea. 

TRI -STATE COUNCIL NEWS 
Philadelphia, Pa. -A transistor fo- 

rum was held at the Peirce -Phelps audi- 
torium by Harry Tellis, Zenith field 
engineer, for members of the Allied 
Electronic Technicians Association of 
New Jersey. Subject of the forum was 
service techniques for transistor cir- 
cuits. Each technician attending the 
meeting received a Zenith transistor 
servicing manual. 

Trenton, N. J.-At their regular 
meeting the Radio Servicemen's Asso- 
ciation was shown a film of Sylvania's 
receiving tube manufacturing process. 
A lecture on the structure and uses of 
various types of transistors followed. 

TV SERVICING 
ON THE AIR 

Buffalo, N. Y. -Four 15- minute TV 
programs on the importance of proper 
TV servicing are being put on WGR- 
TV Sunday mornings. The programs 
are being conducted by the Television 
Electronic Servicemen's Association of 
Greater Buffalo. The first program ex- 
plained TV set problems and servicing 
procedures. END 

J f_ 
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"If one of you fellers would be kind enough 
to lend me a pair of pliers . .." 

IMPORTANT NEW 

SAMS BOOKS 
Truly Unique Book on Circuit Action! 

BASIC ELECTRONIC SERIES: 

Oscillator Circuits 
by T. M. Adams, Captain,U.S.N. 

Dynamic schematics printed 
in four colors help you under- 
stand exactly what happens 
inside oscillator circuits, 
clearly explain each circuit 
action during every moment of 
operation. Detailed, step -by- 
step explanations accompany 

the illustrations. Ten fact -packed chapters in- 
clude an introduction to circuit fundamentals, 
and coverage of crystal, Hartley, Colpitts, 
TPTG, electron -coupled, phase -shift, blocking, 
multivibrator, and thyratron- sawtooth oscilla- 
tors. There's never been a book like it! $295 
128 pages; 531 x 831 ". Only 

Helps You Become a Broadcasting Expert! 

First -Class Radiotelephone 
License Handbook 

by Edward M. NoII 
Best reference available on 
broadcasting and the 1st 
Class FCC Exam...all you 
need to know to go from 2nd 
Class to 1st Class license... 
timely, too, for present 1st 
Class Licensees. Includes ex- 
tensive Q & A section for 
Element IV of the exam. Valuable chapters on 
Frequency Assignments, Duties and License 
Requirements, BC Microphones, Record and 
Tape Machines, Studio and Control -Room Facil- 
ities, Remote Facilities, AM Transmitters and 
Antennas, TV and FM BC, etc. Helps you take 
advantage of the big opportunity awaiting qual- 
ified BC technicians and engineers. $495 
320 pages; 531 x 83e. Only 

Easy Guide to Sync Circuit Troubles! 

101 Key Troubleshooting Waveforms 
for Sync Circuits 

by Bob Middleton 
If you troubleshoot with a 

1 8 scope, this book is just like 
having an extra bench man 
around! Analyzes five typical 
sync circuits, and pictures 101 
abnormal waveforms, tying 
them directly to specific com- 
ponent defects. You pinpoint 

the defective component just by comparing the 
waveforms you get at various circuit points 
with those shown in the book. Also includes cir- 
cuit symptoms, tests, evaluation of results. New- 
est book in Bob Middleton's invaluable $209 
series. 128 pages; 531 x 8W. Only 

NEW! VOL. 11 TUBE LOCATION GUIDE! 
Just out -shows positions and functions of all 
tubes in 1960 -61 TV receivers. Includes tube - 
failure check charts. 531 x 831 "; comb- bound. 
Only $ 1.25 

HOWARD W. SAMS & CO., INC. 

Order from your Sams Distributor today, or mail to 
Howard W. Sams & Co., Inc., Dept. G -21 
1720 E. 38th St., Indianapolis 6, Ind. 
Send me the following books: 

Oscillator Circuits (BEO -I) 
1st Class Radiotelephone Handbook (BON -1) 
101 Key Waveforms Sync Circuits (WFM -4) 
Tube Location Guide. Vol. 11 (TGL -11) 

S enclosed. Send Free Book List 

Name 

Address 

City Zone State 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 

`IN s (outside U.S.A. priced slightly higher) _ J 
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Now -24 -Hour Tuner Service 

ITI 

Tarzian Offers 24 -hour 
Direct Factory Service 

on TUNER REPAIRS 

...$8.50 
TARzIAN tuners received one day will be repaired and shipped out the next. 
No increase in price: $8.50 per unit and $15 for UV combinations. That in- 
cludes all replacement parts, and a 6 -month warranty against defective work- 
manship and parts failure due to normal usage. Tuners repaired 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 on other than Tarzian -made tuners, always give tube comple- 
ment ... 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.0 

SARKES TARZIAN INC 
east hillside drive 

bloomington, indiana 
edison 2 -7251 

Mfgrs. of Tuners, Semiconductors, Air Trimmers, FM Radios, Audio Tape, and Broadcast Equipment 

WANT TO SELL? -buy? trade? find ouf? 
RADIO -ELECTRONICS CLASSIFIED ADS can bring you results. Only 
500 a word - minimum IO words. Send copy with check or money 
order to: 

154 West 14th Street 
RADIO -ELECTRONICS 

New York 11. N. Y. 

HIGH VOLTAGE 
PUTTY 

Stock No. i 024 

Repairs Flyback Tires 
Stops Arcing 1B3 Caps 
Stops Corona Discharge 
Stops Arcing CRT Anodes 

Pick up a box 
of 

High Voltage Putty 
At your Jobber's 

NOW 

KLEENALL 
Revolutionary Cleaner 
for Phono, Rotor, 
and other Motors 

Place Motor in KLEENALL, 
connect, and let run .... 
The Motor Cleans Itself. 

Available in 4 and 16 oz. Bottles, 
Gallon Cons, and 16 or. Spray Cans. 

Available at Lending Jobbers Everywhere 

COLMAN ELECTRONIC PRODUCTS 

AMARILLO, TEXAS 

Canadian Rep.: Wm. Cohen, Ltd 
8900 Pork Ave.. Montreal 

100 

Export Agent: Singer Preclude 
95 Broad Street, New York 4 

DON'T 

THROW 

OLD RADIOS 

AWAY! 
Here's the data 
you need to fix 
them FAST ... and 

good as new ! 
Just look tip the how- to -do -it data on that old radio 

you want to flxl 
Four times out of 5, this giant. 3%- pound. 744 -page 

Gldrardi RADIO TROUBLESHOOTER'S HANDBOOK 
gives exactly the information you need to fix it in a jiffy. 
Tells what Is likely to be causing the trouble ... shows 
hots to fix it. No useless testing. No wasted time. Hand- 
book covers practically every radio receiver model made 
by 202 manufacturers between 1925 and 1942. Using it, 
even beginners can easily fix old sets which might other- 
wise be thrown away because service information is lack- 
ing, With a few simple repairs. most of these old sets can 
he made to operate perfectly for years to come. 

THE ONLY GUIDE OF ITS KIND 
Cuts service time in half! 

Included are common trouble symptoms and their 
remedies for over 4,800 models of old home. auto radios 
and record changers; Airline, Apex, Amin, Atwater Kent, 
Belmont, Bosch, Brunswick. Clarion, Crosley, Emerson, 
Fada, G -E. Kolster, Majestic, Motorola, Philco, Pilot, 
RCA. Silvertone, Sparton, Stromberg and dozens more. 
Includes hundeds of pages of invaluable tube and com- 
ponent data, service short cuts, etc. 

TRY IT 10 DAYS . . . see for yourself! 

Dept. RE -71, Technical Division 623900 
HOLT. RINEHART and WINSTON, Inc. 
383 Madison Ave., New York 17, N.Y. 
Send Ghirardi's RADIO TROUBLESHOOTER'S HAND - 
Book (x708297) for 10-day free examination. If I decide to keep book, I will remit the full price of 
only $10 plus postage. Otherwise, I will return book 
postpaid and owe you nothing. (SAVE! Send $10 
with order and we pas postage. Sae return privi- 
lege with money refund 

Saine 

NAME 
ADDRESS 
CITY, ZONE, STATE 
OUTSIDE U.S.A.-Price $10.50 rash with order only 
Money back if book is returned in 10 days. 

Above offer expires Feb. 1, 1962 

IRCUITS 

2 -STAGE TRANSISTOR 
AMPLIFIER 

This easy -to -build transistor amplifier 
delivers a hefty wallop to a 6 x 9 -inch 
speaker, has good response, and should 
find a host of applications in mobile 
work or on the bench. The schematic 
diagram shows a two -stage, base -driven 
amplifier built around inexpensive, uni- 
versal type transistors and noncritical 
parts. A 3 x 5 x 1i -inch aluminum 
Minibox houses all components and, in 

2N320, 
INPUT 2N109 

1 
EOUIV 

4 
15V -I- 

56K 

2N554, 
2N307, 

PRIZ= 2N234 4811 CT 
OR EOUIV 

NOT USED 

DRIVER V2 

TRANS 4i CT 

5W 
OUTPUT 
TRANS 

33K 
=. IOOµf 

20K 

RI 

Z. 
8n 
500µf 

15V+ 
300.0 

2W -5 

25S1 
5W 

+ 47on 
C 1100µf/ 15V 

In 
5W 
WW 

addition, serves as a heat sink for V2. 
V2 mounts directly on the chassis but 
is insulated from it by an anodized 
aluminum washer (Motorola or Work- 
man). In a pinch, a piece of varnished 
cambric will serve satisfactorily as a 
heat -sink insulator. Apply a film of 
silicone grease to both sides of the 
washer before mounting it. 

A universal output transformer is 
used as driver transformer, and the 
taps adjusted experimentally for best 
match but any output transformer 
works well. All other parts are standard 
items, and variations in values of up 
to 25% from the values given will not 
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appreciably affect the amplifier's opera- 
tion. Cl Ri comprise a decoupling net- 
work to isolate the first stage from 
"hash" coming up the battery line. In 
most applications, it can be eliminated. 
The photo shows the amplifier mounted 
on a Gonset 40 -50 -mc mobile FM AM 
tuner.-Domenic Ripani 

IMPROVED VOLTAGE 
REGULATION FOR RIG 

Severe frequency shift is often a 
problem in push -to -talk transmitter op- 
eration when the oscillator is keyed on 
by applying regulated B -plus voltage. 
This chirp is caused by the fact that 
the voltage must climb to the V -R 
tube's minimum starting voltage (156 
to 185 volts for the OD3) before the V -R 
tube fires. Then the tube quickly pulls 
the voltage to the regulation level (150 
volts) . The alternative of leaving the 
V -R tube in operation during standby 

SARKES TARZIAN 
K -200 

D 

INPUT 
350V DC 
(APPROX) 

100K /IW OD3 
V 

t 
150V TO 
20 MA LOAD 

periods is objectionable in mobile or 
portable operation when total power 
drain becomes a critical factor. The 
circuit shown solves the problem by 
separating the two functions, applying 
a high voltage to the V -R tube to fire 
it, but never allowing the voltage on 
the load to rise significantly above the 
regulated level. 

Initially the slider of Rl is adjusted 
to provide about 155 volts to the load 
with V -R tube V out of the socket. 
With V in the socket for normal oper- 
ation, the voltage to the load will rise 
toward the 155 -volt level when supply 
voltage is applied to the circuit. The 
voltage to the plate of V will rise much . 

higher, however, since the voltage drop 
across R2 will be negligible at that in- 
stant. Diode D will be back -biased (the 
voltage on the cathode will be more 
positive than that on the anode) and 
V will not have fired yet, so the current 
flow through R2 will be zero. When this 
voltage becomes great enough to fire 
the tube, its firing will drop the voltage 
to 150. This will place a forward bias 
on diode D, causing it to conduct. 

R In normal operation the current 
which flows through V also must pass 
through D. However, the forward volt- 
age drop across a silicon diode of this 
type is in the order of a volt or less and 
is essentially constant under the cur- 
rent fluctuations which might normally 
occur here, so the regulation is unaf- 
fected. The parallel path presented by 
R2 is sufficiently high in resistance to 
make its effect negligible on circuit 
operation. -Otis Pedrick, W4OMV 

TRANSFORMERLESS 
INTERCOM 

Because of the low internal resistance 
of power transistors, a transformerless 
intercom can give very high gain and 
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Just because 2 speakers LOOK alike 

doesn't 
mean 
they'll 
SOUND 
alike... 

ask for 

or that 
they'll 
give the 
same 
trouble -free 
performance. 

QUAM 
The NO CALL -BACK speaker with the exclusive Adjust -a -Cone Suspension 

Completely manufactured in the United States of America 

QUAM -NICHOLS COMPANY 
238 East Marquette Road Chicago 37, Illinois 

FREE ""° PAK °L 

YOUR 
CHOICE 
LISTED 
BELOW 

with every $9 order 
IMAGINE! RADIO 'N TV ASSORTMENTS BY THE POUND 

One Pound -Worth $75 

TUBULAR 
CONDENSERS 

D One Pound -Worth $95 

HI-Q 
CONDENSERS 

D One Pound -Worth $85 

CERAMIC 
CONDENSERS 

One Pound -Worth $90 

DISC 
CONDENSERS 

One Pound -Worth $70 

Discs- Ceramic 
TUBULARS 

D One Pound -Worth $75 

DISCS & 
CERAMICS 

u FREE GIANT 
BARGAIN CATALOG 

WRITE FOR YOURS! 

NOW TO ORDER: Ineludr 
check or M.O. with sufficient 
postage; excess eturned. 
C.O.D. orders, 250,, down: 
rated, net 30 days. INCLUDE 
POSTAL ZONE in address. 

LEKTRON EXCLUSIVE 

400 
TO 

P1 Cs. 
000 

PER 
PAK 

MONEY 
BACK 
GUARANTEE! 

00 
per 
pound 

u;, I I1, I CHELSEA150, MASS. 

b 
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STET 
NEW 

O SONY STEREO 
TAPE 
DECK 

Now, for less than the cost of a good record changer, you 
can add a versatile new dimension to your hi fi system. 

The Sony 262 -D tape deck has a 4 track stereo erase 
head and 4 track stereo record /playback head. Heads are 
wired to six output and input facilities for connection of 
external electronics to play and 
record four track stereo. This is 
the same quality mechanism 
used in the most expensive 
Sony Superscope tape recorders. 

50 

Other tape recorders in the 
remarkable Sony line include 
the dual track bantam at 
$99.50, the Sterecorder 300, a 
complete portable stereo port- 
able stereo system at only 
$399.50, and the 262 -SL 
parallel and sound-on-sound 
recorder at $199.50. For lit- 
erature or nearest dealer, 
write: Superscope, Inc., Dept. 
T , Sun Valley, Calif. 

SUPERSCOPE 

PROOF OF SUPERIORITY 
NO OTHER MICROPHONE 
CAN MATCH' 

LEADING NEWSWEEKLY 

MAGAZINES PICTURE EN 

MORE OFTEN THAN THE NEXT 

FOUR BRANDS COMBINED! 

Write now for catalog of 
microphones preferred by top radio, TV, 

newsreel and sound engineers! 

toyoic 
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ELECTRO- VOICE, INC. 
Commercial Products 
Div., Dept. 711E 
Buchanan, Michigan 

The tapeway to Stereo 

Aso Ne ma ? 
If you're moving please don't forget to 
send us your old address as it ap- 
pears on your latest copy of the mag- 
azine. Include the numbers shown 
beside your name. If possible, send 
us the actual address label which is 
pasted on the lower right hand cor- 
ner of the front cover. Be sure to in- 
clude your postal zone number (if 
any) with your new address. If we re- 
ceive this information before the 20th 
of the month, you will continue to get 
RADIO -ELECTRONICS without inter- 
ruption. 
Please send data to 

Subscribers Service 

Radio -Electronics 
154 West 14th Street New York 11, N. Y. 

6V 
BATT 

+ IK 

+ 

500µf 

TALK LISTEN 

Al o OBI 

A2 o oB2 

BI o oAl 

B2 o oA2 

REMOTE SPKR 
Z °3A 

Z. 311 

BASE 
EMITTER 

VI,V2 
2N234 -A 

COLLECTOR CONNECTED TO CASE 

power output by taking advantage of 
the direct coupling to the speaker. Such 
a unit was described by Bendix Semi- 
conductors in a recent application note. 
It is a two- transistor unit that oper- 
ates from a 6 -volt lantern battery. 

Note that resistors Rl and R2 are 
shown as potentiometers. They must be 
adjusted to set transistor base bias for 
3 volts collector emitter voltage across 
each transistor. Set the pots for proper 
bias, measure their resistance, then re- 
place them with fixed carbon units. 

The TALK -LISTEN switch should be a 
spring- return unit to give maximum 
battery life. Use either a lever or rotary 
type. Circuit layout is not critical and 
since the power transistor ratings are 
not exceeded, heat sinks are unneces- 
sary.- Warren Roy END 

50 Esear5 Ago 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Practical Electric, 1921 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of Modern Electric, 
an file for interested readers. 

In July. 1911, Modern Electries 

New System of Wireless Telephony, by 
Victor H. Laughter. 

Pictures by Wireless. 
Novel Generator of Electric Waves. 
Wireless on Aeroplane. 
Strengthening Wireless Signals, by 

Ellery W. Stone. 
"Wireless Institute," by H. Winfield 

Secor. 
Polarity Indicator, by Eberhardt Rech- 

tin. 
Rotary Detector, by E. Jay Quimby. 
Portable Cane Wireless, by B. Moran. 
Improved Condenser. 
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ID 

RELAY CIRCUIT 
Patent No. 2,955,213 

Donald K. Schaere, Rockford, Ill. (Assigned to 
Barber -Colman Co., Rockford, Ill.) 

Adequate power must be supplied to a relay 
for positive action, or the relay may chatter or 
arc. This transistor circuit energizes a relay. 
Its output snaps from a low to a high voltage or 
vice versa, so relay action is positive. 

R1 (Fig. 1) is a temperature- sensitive resistor 
whose value is 1,000 ohms at some critical tem- 
perature. Below that point, its resistance is 
lower than 1,000 ohms. The other arms of the 
bridge are 1,000 -ohm resistors. 

2N43 

L_ 
#2.5K TYPE KCP (POTTER a BRUMFIELD) 

Fiq.I 

25 

20 

RELAY 15 

VOLTAGE 
10 

5 

0 

1 f 1 

985 990 995 1000 
R I (OHMS) 

Fig.2 

Below the critical temperature, the bridge out- 
put is a negative voltage which biases V1 to 
conduction. As the temperature falls still lower, 
VI's gain rises and it oscillates at a frequency 
determined by T. The ac flows through R3 and, 
after rectification by V2, biases it to conduction, 
to energize the relay. 

Fig. 2 shows how the relay voltage snaps from 
about 5 to about 25 when Rl's resistance falls 
to 990 ohms. Conversely, it snaps back to the 
lower value when Rl's resistance rises to about 
995 ohms, releasing the relay. 

R2 sets the bias for VI. 

SQUARE -WAVE GENERATOR 
Patent No. 2,963,659 

Duane E. Dunwoodie, Palo Alto, Calif. (Assigned 
to Hewlett-Packard Co., Palo Alto) 

This neon lamp generator is suitable for cali- 
bration and testing purposes. Each lamp fires at 
80 volts, after which its potential difference falls 
to 60 volts. Conduction is not sustained below 
60 volts. Initially, assuming V2 is conducting, 
V1 blocked. Thus the potential at point A is 60 
volts. 

C charges through R1 till B reaches -20 volts, 
at which instant V1 fires. A falls abruptly to 40 
volts, which extinguishes V2. Now C begins to 
charge through VI, RI, etc. The voltage at B 
rises, A following it 60 volts higher. When B 

JUI Y I0/.I 

vi 

RI 

NE-2 (2) 

C 

.0022 
L 

2.4 MEG IMEG 

V 
2.52 MEG 

A 

R3 50011 
OUTPUT 

1- 150VDC 380VDC 

reaches 20 volts, A must be 80 volts, so V2 fires. 
At this moment, V1 extinguishes because A has 
dropped to 60 volts. This completes one cycle. 

There will be constant output voltage during 
V2's conduction, no output at other times. 

TUBE -TRANSISTOR 
AMPLIFIER 

Patent No. 2,963,655 
Norman B. Schrock, Los Altos, Calif. (Assigned to 

Hewlett -Packard Co., Palo Alto, Calif.) 
This wide -band amplifier uses both tubes and 

transistors. It is especially applicable to such 
circuits as deflection circuits in oscilloscopes or 
other circuits where it may be desirable to am- 

100V 

6DJ8 

0 

500 Ki 

0 

500K¡ 

10K 

z 
10K 

100V 
plify frequencies from dc into the megacycles. 

The duo -triode is a cathode follower with high - 
impedance import, low- impedance output. The 
two grounded base transistors provide low -im- 
pedance input, high- impedance output. Each 
stage amplifies and each is matched for optimum 
power transfer. R compensates for inequalities 
in the tubes and the transistors. A typical am- 
plifier might be flat from zero to 60 mc. 

NOISE GENERATOR 
Patent No. 2,952,817 

David P. Kennedy, Waltham, Mass. (Assigned to 
Raytheon Co.) 

This device consists of a biased p -n junction 
near a radiation source. The rays generate hole - 
electron pairs within the semiconductor, and 
cause fluctuations in diode flow. A flat response 
from 100 cycles to 16 kc is obtained. END 

8V ZENER DIODE 

-100V KI EW 

SOURCE_OFpI PARTICLE RADIATION 

BATT 
NOISE 
OUTPUT 

AMAZING 
TV 

LIFE -SAVER 

$4.95 ONLY 
U.S. Pat. 2,914,637 

Eliminates Costly TV Troubles 
By absorbing damaging in -rush current so 

destructive to Television and Hi -Fi tubes, 
the TV LIFE -SAVER eliminates 3 out of 4 

Service calls by more than tripling the life 
of all tubes . . . 

PROTECTION 

Model 4100.2, 100 -275 watts 117 V. $1.85 List 
Model 8050 -4, 250 -400 watts 117 V. $2.15 List 

WUERTH SURGISTOR® 
A new component easily installed to reduce 
call -backs by eliminating surge current dam- 
age to television and Hi -Fi tubes. 

See your dealer or distributor today for 
these money saving, equipment saving Mira- 
cle Inventions. Or, send your order direct to 
us for prompt action. 

WUERTH PRODUCTS CORP. 
1949 Moffett St., Hollywood, Florida 

Purchasing 
A HI -FI 

SYSTEM? 
TIME PAYMENTS AVAILABLE 

Up fo 2 years to pay! 

Send Us 

Your 
List Of 

Components 
For A 

Package 

Quotation 
You Can Buy 

With Confidence 
AT AIREX 

All merchandise is 
brand new, fac- 
tory fresh & guar- 
anteed. 
Free Hi -Fi Catalog 

AIREX 
RADIO 
CORPORATION 

85 -RE Corflandt St.. 

Jim Lansing* 
Altec Lansing 
Electrovoice 
Hartley* Viking 
University Jensen 
Acoustic Research 
Janszen 
Wharfedale 
USL Citizen Band 
Gonset 
Hallic r aft er 
Texas Crystals 
Concert one 
Bell G.E. 
Weathers 
Harman- Kardon 
Eico Pilot 
ESL Frazier 
Supe rscope 
Dual Changer 
Bogen Leak 
Dynakif Fisher 
H. H. Scott 
Thorens* Sherwood 
TEC Roberts 
DeWoId 
Sony Tandberq* 
Challenger 
Wollensak 
Garrard 
Mira cord 
Glaser- Steers 
Rek -O -Kut 
Components 
Norelco Conrac 
Fairchild 
Pickering Gray 
Audio Tape 
Magnecord* 
Artizan Cabinets 
Rockford Cabinets 

`Fair Trndrd 
N.Y. 7, WO 4 -1820 
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Now... assemble the finest: 
A Professional Quality 

CUSTOMIZED 

TV KIT 
ON EASY 

"PAY AS YOU WIRE" TERMS 

* Designed for the perfectionist 
seeking maximum performance. 

* Easy to assemble; no technical 
knowledge required. 

'^ An ideal "Learning" Kit with 
a complete Course of Study 
is available. 

Professional Quality Features 
The Transvision "Professional" Model 
TV Kit (or Assembled Chassis) is 
designed to satisfy those video -and- 
audiophiles who seek the best possible 
performance of which the art is capable. 
Nevertheless, the kit builder can assem- 
ble this chassis for less than the cost of 
an ordinary receiver. 

Note these unique features: 

Hi -Fi Audio (with 2 EL-84 output 
tubes, oversize audio output trans- 
former, Woofer -Tweeter Speaker Sys- 
tern with heavy magnets and cross- 
over; Extended Range Tone Control). 
Ultra- linear sweep circuits; D.C. res- 
toration; Standard Coil Guided Grid 
Turret Tuner with provisions for 
UHF and special low noise tubes; 4 
megacycle picture bandwidth; 10 mi- 
crovolt sensitivity. 
Heavy -duty power supply (power 
transformer, two low voltage rectifier 
tubes - no silicon rectifiers). 

The TRANSVISION 
"Professional" 

Only $15 for the Starting Package! 

ALSO AVAILABLE AS AN 

ASSEMBLED CHASSIS 
for custom installations 

Heavy -duty ruggedized construction, 
no printed circuits; built to give trou- 
ble -free performance for many years. 
Includes newest reflection -free 23" 
tube with bonded face, or the 24" or 
27" CRT. 
Selected because of superior perfor- 
mance for use in Educational TV by 
over 3000 schools and colleges and 
U.S. Armed Services. 

9#1.1.e4e4ied ifs elec to4sicd ? 

s 
-Ìr7 

Learn the basic principles of 
electronics from the Complete 
Course of Study which is 

available with the Kit. 

As a preliminary, order the Assembly Instructions 

for only $2.00; to be refunded if you purchase kit. 

TRANSVISION NEW ROCHELLE, N. Y. 

Pioneers in Television Kits NEw Rochelle 6 -6000 

START NOW - MAIL THIS COUPON- 
TRANSVISION, New Rochelle, N. Y. Dept. RE 

Send Free 8 -page Catalog Enclosed is $2. for Assembly Instructions so that I might 

see how easy it is to assemble the Transvision Kit. I understand that this will be refunded if I purchase a kit. 

Enclosed is $15 for the Starting Package. I understand that I can buy packages one at a time 

as I wire. (Models range from $119 to $199.) 

Name Address. 

City Zone State 

SPECIAL M7D CARTRIDGE 
For Super Stereo Quality 511.95 
Write for our FREE bargain flyer! A real 
money saver on Hi Fi equipment. Let us 

quote you on standard items -Most 
Prices We Can Beat! 

CUTICK ELECTRONICS 
Tel. Wo 2 -5866 

171 Washington St. N. Y. 7, N. Y. 

YOU'LL BE 
AMAZED... 

at our low, low hi-11 prices, 
Write for FREE discount catalog 
A -12, or send for our special quo- 
tations on your component needs. 

KEY ELECTRONICS COMPANY 
120 Liberty St., New York 6. N.Y. 
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GOOD PRICES FOR GOOD 

PHOTOGRAPHS 
/154 West 1 4th St. 

RADIO- ELECTRONICS g New York 11, N.Y. 

HI -FI RECORDING TAPE 
i ( 2400') 

15 
S plday ce 

mFree oney -back 
except 

guarantee 
3+ 12+ 24+ 

1200' 7" Acetate 51.29 $1.17 99c 
1800' 7" acetate 1.79 1.59 1.45 
1800' 7" mylar 2.09 1.99 1.85 
2400' 7" mylar 2.99 2.69 2.49 
2400' 7" tensillsed mylar 4.25 3.95 3.75 

Can Be Assorted. Add 15c Postage Per Reel. 
10c For 24+ Lot Orders. 

NI.FI 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. 

U$INE$$ and 

PE PIE 
Leslie H. Warner (left) was elected 

president of General Telephone & Elec- 
tronics Corp., New York, parent com- 
pany of Sylvania Electric Products, New 
York. He succeeds Don G. Mitchell who 
becomes vice chairman of the board. 
Warner had been executive vice presi- 

dent -manufacturing, and a director. 
Gene K. Beare (right) was elected pres- 
ident of Sylvania, succeeding Robert E. 
Lewis, who resigned to become presi- 
dent of Perkin -Elmer Corp. He had been 
president of General Telephone & Elec- 
tronics International Inc. 

Allan W. Greene, 
president of Heath 
Co., a subsidiary 
of Daystrom, Inc., 
Murray Hill, N. J., 
was elected a cor- 
porate vice presi- 
dent. He continues 
as president of 
Heath. 

Sidney Harman, 
president of Har- 
man-Kardon, Inc., 
was elected execu- 
tive vice president 
of Jerrold Elec- 
tronics Corp., Phil- 
adelphia, as a re- 
sult of the merger 
of the two companies earlier this year. 

Frederick R. Lack was elected to the 
new post of senior vice president in 
charge of research of Sprague Electric 
Co. He has been a director of the com- 
pany since 1959. Neal W. Welch and Dr. 
Wilbur A. Lazier were named to the 
board of directors. Welch is senior vice 
president of marketing and sales, and 
Dr. Lazier is senior vice -president in 
charge of engineering. 

L. Donald Cole was promoted to man- 
ager of marketing services for CBS 
Electronics, Danvers, Mass. He had been 
sales service manager. E. Gordon Bur- 
lingham was promoted to manager, dis- 
tribution services. He was formerly 
manager, warehouse administration. 
Martin W. Lyon was named sales engi- 
neer, semiconductors, Midwest region. 
He joined the company from the Na- 
tional Semiconductor Corp., where he 
was central regional manager. 
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Richard O. Ahl- 
fors joined Seco 
Electronics, Inc., 
Minneapolis, Minn., 
a subsidiary of Di- 
Acro Corp., as na- 
tional field sales 
representative. He 
comes from Serv- 
ice Engineers, Inc. 

Ed Weisl was 
appointed national 
distributor sales 
manager for United 
Catalog Publishers, 
Inc., Hempstead, 
N. Y., succeeding 
Al Stevens who has 
established his own 
manufacturers' representative firm and 
will represent United Catalog Publish- 
ers in the East. Weisl was recently dis- 
tributor sales manager for De Wald 
Radio. 

JFD Electronics 
Corp., Brooklyn, 
N.Y., announced 
a comprehensive 
merchandising pro- 
gram for its exact 
replacement anten- 
nas for portable 
and tote -able TV 
receivers. The plan 
incorporates the 
use of three self - 
merchandising dis- 
play racks. 

Switchcraft, Inc., 
Chicago, Ill., intro- 
duced a new Tini- 
Component counter 
display for distrib- 
utors of its "Micro - 
Plugs and Micro - 
Jax. 

Electro- Voice, Inc., Buchanan, Mich., 
has brought out a special package of 
point -of -sale promotional aids for its 

Musicaster outdoor hi -fi speaker sys- 
tem to back up a consumer advertising 
campaign. 

Pickering & Co., Plainview, N.Y., is 
offering owners of its Stanton Stereo 

V-GUARD Pl;ÿrYlVt)t t cs 
repaumrnnt stvlv5 memb for the 

STANTON Stereo FLUXVALVE' 

Bag ibis ode! 
Ge this One 

4oe! 

Pickering & Company, Inc. 

Fla m r , 
One York 

JULY, 1961 

ELECTRONICS 
Engineering- Technicians 

Heald's Micro- 
wave a n d 
Radar Labora- 
tory Equip- 
ment. 

HEALD'S 
ENGINEERING COLLEGE 

Established 1863 

Van Ness at Post, RE 

San Francisco. Calif. 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
Electronics Technician (12 Months) 
Industrial Electronics Technician (12 Months) 
Electronics Engineering (B.S. Degree) 
Electrical Engineering (B.S. Degree) 
Mechanical Engineering (B.S. Degree) 
Civil Engineering (B.S. Degree) 
Architecture (B.S. Degree) 

Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved for Veterans 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Address 

City ...... - -- 
Stata .......... 

TELL YOUR 
FRIENDS ABOUT 

EICO new Transistor Stereo Mono 
4 -track Tape Deck 

Model RP 100W 
Completely assembled, wired 
and tested with 3 heads. and 
stereo r cord nd stereo play- 
back preamplifiers. 

Model RP 200K 
Semi -Kit includes transport completely assembled and 
tested with 3 heads; and con- trol electronics, stereo record, 
and stereo playback pre-am- plifiers in easy -to- assemble kit 
ff 

01711. 
for full specifications 

LI mr- 

C. to 

e e 

e ; 

TAPE STORAGE OR 
CARRYING CASE 

reg. 9.95, now 5.95 
(Heavy wood construction, 
waterproof vinyl covering. 
Holds up to 4 tapes. 

reg. 2.45, now 1.49 
(Pressed cardboard, holds 10 
tapes or 60 45 rpm records.) 

SAXITONE RECORDING TAPE 
*Oxide guaranteed not to rub off or squeak -or money 
back. Compare ours with other "Bargain" lape. You'll 
find it's more than Just "price" when you deal with 
us. We are original pioneers in the tape recorder busi- 
ness and our reputation means everything to us. 
600' acetate ( plastic), 5 .75 
600 MYLAR 5 reel .95 
900' MYLAR (Polyester), 5 .99 
1200' MYLAR, 1/p mil. 5' reel 1.18 
1200' Acetate (plastic), 7" 1.19 
1200' MYLAR, I' /a mil. (Strong) 1.68 
1800' acetate (plastic), 7" 1.79 
1800' MYLAR I mil. thick, 7" 1.99 
2400' MYLAR, untenailixed. 7" 2.69 
2400' MYLAR, tensilised, 7" 2.99 
Studios. Large Users Even Lover. 
TAPE STORAGE CAN 
Unique twist-lock 
insures dust -free SA rTON 
moisture- 

proof, 
non-breakable. toe( Sto RAGE 
High impact sty- 
rene. Idal ship- n v ping container. - 
reg. 89c now 59e 

Plus Postage 
FERRO - 

DYNAMICS 
''Bookshelf.' 

e a open end se 

reg. 1.25, 
now 89C 

30 °° OFF SALE 
OF ENTIRE STOCK 

PRE -RECORDED MUSIC TAPES 

NORELCO SPEAKERS 
DISCONTINUED MODELS: Famous 
9777 -successor to 9710M ie 
crone -original list 39.95, (1., 
20,000 cycles) usual NET 23.97 
NOW 11.98; also 3800M, 11,1 
16.00, usual NET 9.90, now 4.95 
while they last. PLUS POSTAGE. 
Other sensational speaker redue -. tions on a first come, first served 7. 

basis. SEND FOR SPEAKER SPEC- IFICATION SHEET. 
SAXITONE TAPE SALES 

(DIV. OF COMMISSIONED 
ELECTRONICS. INC.) 

1778 Columbia Rd., NW, Washington, D.C. 

R 
ad10.Electr ¡KS 

Jr 
A "brass- facks" guide fo 

TIME -SAVING 
TEST PROCEDURES! 

.10110*- 
l BASIC;-i 

EEECTA0 

TES., to 

BASIC ELECTRONIC 
TEST PROCEDURES 
is a big new 316 -page 
manual with the kind 
of "brass tacks" train- 

ing that helps you locate 
TV, AM and FM troubles in 
a jiffy. Teaches you exactly 
what instruments to use and 
exactly when and how to use 
each type. Tells how to sub- 
stitute one instrument for 
another and how to develop 
time -saving, money- making test 
methods. 

The Manual that helps you 
cut Testing Time in half! 

Here are some of the subjects it covers : Current 
Checks ; making measurements of Power, Capac- 
itance. Inductance, Resistance, AF, RF, Phase, 
Distortion & Modulation ; checking Sensitivity, 
RF Gain, Fidelity, AVC Voltage, Operating Volt- 
ages, etc. Includes handy VISUAL ALIGNMENT 
TECHNIQUES. Even covers transmitter and 
industrial electronic test procedures. 190 how-to - 
do-it pictures and dozens of step -by -step trouble- 
shooting procedures charts make things doubly 
easy. Price only $8.00. Money -back guarantee. 

PRACTICE 10 DAYS FREE! 
1 

Dept. RE -71, Technical Division 623900 
HOLT. RINEHART & WINSTON. INC. 
383 Madison Ave., New York 17. N.Y. 
Send BASIC ELEL'l'I{(INIt' TEST PROCEDURES 
Manual for le -day free examination. If I like book. 
I will then send $9.0o (plus postage) in full payment. 
Otherwise. I will return manual and Owe STtI nothing. 
(SAVE! Send $8.00 with order and we pay postage. 
Same 10 -day return privilege with money refunded 
promptly.) No. 708933 
Nance 
Address 
City, Zone, State 
OUTSIDE U.S.A. -$8.50 cash with order 
only. 10 -day money-back guarantee 

Above offer expires Feb. 1, 1962 
_I 
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BRAND NEW 
UNITED'S FIRST QUALITY 

TUBES DISCOUNTS up to 
GUARANTEED ONE FULL YEAR! NOT USED! NO PULLS! WHY PAY MORE ? 

Qty. Tube Price Qty. Tube Price 
_.... 024/044.69 .... .79 

1A5 . .80 354 
3Q5 

. - -- .BO 
1A7 .61 3V4 . . .57 
1AX2 .. .61 4AU6 .. .54 
183 .77 45A6 .- .54 
105 ....1.02 48C5 .. .55 
1G3 ... .70 4608 .. .95 
164 .... .60 4BN6 .. .75 
1H5 .73 4Bß7 .. .95 
1J3 .... .72 4658 -- .97 
1K3 .70 48U8 .. .70 
1L4 .60 4826 .. .57 
1LA4 .. .99 4BZ7 .. .95 
ILAB .. .99 4066 .- .57 
1LB4 .. .99 4056 .. .60 
ILC6 .. .99 4CY5 .. .70 
1LDS .- .99 4DE6 .- .61 
1LE3 .. .99 40T6 .. .54 
1LG5 .- .99 5AM8 .. .78 
1LH4 .. .99 5AN8 .. .85 
ILN5 .. .57 SAQS .. .51 
INS .90 5ÁT8 .79 
í5A6 ..1.10 SAV8 .1.00 
1R5 - . .61 5B8 . .96 
154 .... .75 5BK7 .. .81 
1SS .... .50 58Q7 .. .96 
1T4 ... .57 58R8 .. .78 
1U4 ...- .36 SCG8 .. .75 
1U5 . .49 SEAS .. .79 
1V2 ... .99 5E08 .. .79 
1X2 .75 516 .... .67 
2AF4 .. .95 5T8 ...- .80 
283 -. -.1.00 5U4 .... .59 
2BN4 .. .63 5U8 .... .80 
2CY5 .. .70 5V4 . - -- .82 
2021 ..1.15 5V6 .... .55 
3A3 .84 SW4 .... .95 
3A4 .55 5X4 .... .78 
3AF4 ..1.02 5X8 .... .77 
3ALS .. .41 5Y3 .... .45 
3ÁU6 .50 574 .77 
3AV6 .40 6A7 .1.10 
3B2 ....1.50 6A8 ....1.15 
3BA6 .. .50 6A84 .. .45 
3BC5 .53 6AC7 .. .92 
38E6 .. .51 
313314 .. .63 
3BN6 .. .75 
3BU8 .. .70 
3676 .. .54 
3826 .. .54 
3CB8 .. .53 
3CF8 .. .59 
3C56 .. .51 
3CY5 .. .70 
3DK8 .. .59 

6 
.49 

3Q4 .... .68 

UNI 

Qty Tube Price 
6AQ6 -. .60 
GARS .. .54 
6AS5 .59 
6AS6 .2.25 
6A57 ..1.50 
6A58 .. .85 
61176 .. .42 
6AÚ4 -- .81 
GAUS ..1.05 
6AU6 .. .49 
6AU7 .. .60 
BAUS .. .86 
BAVS -- .97 
BAVB .. .39 
6AW8 .. .88 
6AX4 .. .64 
6AX5 .- .75 
6BA6 .. .48 
BBA7 .. .92 
GRAB .. .91 
6BC5 .54 
6BC7 .. .93 
6BC8 -. .96 
8B06 .. .50 
68E6 .. .54 
68F5 -. .88 
66F6 .43 
6BG6G 1.40 
6BG6GA1.60 
66146 .. .64 
6BH8 .. .86 
6636 .. .61 
66K5 .- .85 
68147 -. .84 
68L7 .. .99 
613144 .. .58 
6BN6 .. .73 
61305 .59 
6B06 ..1.00 
6CU6 .1.00 
68Q7 .. .94 
6BR8 .. .77 
6658 .. .93 
BRUS .69 
68X7 ..1.02 
6876 .. .56 

6AF4 . .96 
6AF4A .96 6827 .- .96 
6AG5 .. .64 6828 ..1.05 

6C4 .. .42 
6C5-GT .75 
6C5-M .90 
BCB6 . .53 
BCD6G 1.20 
6CD6GA 1.40 
6CF6 -. .63 
BCG7 .. .59 
6CG8 -. .76 

6AG7 .. .75 
6AH4 .. .82 
6AH6 . .98 
GAKS 3/SI 
6AL5 . .46 
6AL7 ..1.35 
SAMS .. .77 
6ANS .. .84 
BAQ5 -- .49 

Qty. Tube Price Qty. Tube Price Qty. Tube Price 
6CM7 .. .65 86Q5 .. .59 120T5.. .72 18A5 . .90 
6CN7 . .64 8CG7 .. .61 120Z6.. .55 I8FW6.. .49 
6CQ8 .83 6CM7 .. .67 12EG6.. .53 18FX6.. .52 
BCRB .50 8CN7 .65 12EK6.. .57 18FY8.. .40 
6CS6 .56 BCXB .90 I2ELG.. .49 19AU4.. .80 
6C57 .70 8E138 .93 12E26.. .52 19606 1.30 
6CÚ5 .. .57 9CL8 75 12F5 .. .75 1978 .. .78 
60X8 .. .90 1008 .. 9.5 í2F8 .. .65 21EX6 1.40 
BCYS . .70 1ODE7.. .72 I2FA6.. .49 25AX4 -. .71 
6CM7 - .70 11CY7.. .74 12FM6.. .44 25B06 1.00 
B0E6 .. .57 12A8 .69 12FR8.. .91 25CD6/ 
(MKS .. .59 12A8G7 .85 12FX8.. .85 GA....1.20 
GONG ..1.40 12AB5.. .54 12006 1.05 25CD8/ 
60147 -- .85 12AC6 -. .48 12K5 .. .64 08....1.40 
6DQ6 ..1.00 123106.. .56 1216 .61 2511146 1.35 
BOSS . .65 I2AE6.. .42 12SA7.. .85 2516 .. .56 
6076 . .52 12AF3. . .72 12507.. .75 25W4 .. .67 
6EA8 . .78 12AF6.. .48 125F5_. .75 2528 .. .65 
BEBB .90 12A30... .45 125G7.. .75 32ET5.. .52 
BEU8 . .78 12AL5.. .44 12517.- .75 32L7 .. .89 
SEWS .. .55 12AL8.- .94 125147.. .75 35B5 .. .65 
6F6 .... .85 12AQ5.. .51 125N7.. .66 35C5 .. .50 
6H6 .55 I2AT6.. .42 1251.7.. .88 35L6G.. .35 
635G .35 12AT7.. .75 125Q7.. .85 35L6GT .56 
615GT.. .50 32AU6.. .49 12U7 .. .61 35W4 .. .49 
6J6 .66 I2AU7.. .59 1276 .. .52 35Z5 . . 59 
637 .85 12AV6.. .40 12W6 .. .68 36AM3_. .49 
6K6 .58 12AV7.. .74 12X4 .. .37 4082 ..1.50 
6L6 ....1.10 12AW6 .75 14147 .. .80 5085 .. .59 
654 .... .47 12AX4 -_ .66 14N7 .. .80 SOCS .. .52 
6S117 .75 12AX7 -. .62 17AX4.. .66 5OEHS.. .54 
65C7 .75 12AY7 1.44 17B06 1.00 SOLE .. .60 
6SFS-GT .43 .62 
6507-67 .40 12647. .62 17Dß6 1.00 70L7 .. .85 
BSH7 -GT .47 12BA6.. .49 17L6 .. .57 11723.. .60 
6517 .. .75 128A7.. .95 17143 .. .50 807 .... .69 
6557- 12606.. .49 
GT ..3/1.00 12BE6.. .52 
6517 .79 128F8.. .43 
6SN7 .. .64 12BH7.. .72 
6537 .. .72 12BL6.. .55 
6T8 .84 12B06 1.00 
GUS .._. .77 12CU6 1.00 
6V6 .53 12BR7.. .70 
6W4 .... .60 126V7.. .80 
6W6 .. .68 128Y7.. .73 
6X4 .... .38 121327 .74 
6X5 .51 12C5 .. .55 
6X8 .75 12CU5 -. .55 
7A7 .68 12CN5.. .55 
7AD7 .80 12CR6.. .53 FILTER CONO. Paper Cert.Type: 
7AF7 .70 120X6.. .43 MFD WV Pnee 500 Mi1.10 -HY. 
7AU7 .- .60 12CT8.. .90 20 -20 140 20¢ Filter Chokes 
7C5 .80 í2D B5.. .68 a0 -40 150 22¢ Special 54.95 7E76 - .75 120E8.. .74 50.30 150 29¢ .. 

7F7 .75 12DL8.. .84 500 MIL SILICON Rectifiers 
BAUB .82 12D06 1.00 Single -35¢, In lots of 10....29¢ 
8AW8 .. .92 12057.. .781 A complete stock of 

special purpose, 
rugged iced military. 
industrial Xmitting 

P.O. Box 1000 -A ESTSPRICES inottñe 

Qty. Tube Price 

Auto Power Out et Trans .49 
TV Piz Rejuvenator .75 
Univ. GERMANIUM Diodes .20 
35 Amp..SOV. P.I.V. 
Silicon Diodes 1.95 
Auto -Radio Vibrators 
6-Volt or 12 -Volt 1.29 
3 "- C.R.T.- Ezperimentors 
Tube 1.95 
5 "- Cathode Ray Tube -OK 
for TV Jig Operation 3.95 
RG -B -U -COAX Cable -Ft .10 

Minimum 20 Feet 

DI 
Send for complete parts catalog, FREE. Use ad as your 
order blank. TERMS: remit full price plus postage with or- 
der. No COD. Excess postage will be refunded. 

CO. 
MINIMUM 

ORDER 55. 

U.S. Write for 
Newark, N.J. quotation. 

Subject to Prior Sale 
$5 MINIMUM ORDER 

the 
business -like 

approach 

to 

SERVICE 
CHARGES 

and 

RECORD 
KEEPING 

For customer's prices 
on every replacement 
part, plus flat rate and 
hourly service charge 
data, regional and 
national. Dave Rice's 
OFFICIAL PRICING 
DIGEST, listing over 
63.000 items. $2.50. 

AVAILABLE FROM YOUR DISTRIBUTOR 

If you want to op- 
erate on a profes- 
sional level, Dave 
Rice's OFFICIAL 
ORDER BOOKS give 
you triplicate forms 
for order, invoice, 
and office records 
...spaces for tubes, 
parts, serial num- 
bers, labor and tax 
charges, signatures, 
etc. 75c per book, 
$6.50 for dust -proof 
box of 10. Riee.S 

ELECTRONIC PUBLISHING COMPANY, INC. 

133 N. JEFFERSON ST. CHICAGO 6, ILL. 

BUILD- YOUR -OWN 
ELECTRONIC 

ORGAN 
STEP UP TO AN 

G R E A T E S T 
N A M E I N 

ORGAN KITS 

20TH CENTURY 
SUCCESSOR 

TO THE 
PIPE ORGAN 

PIPE -LIKE 
TONE AND 

APPEARANCE 

DIRECT FACTORY 
TO OWNER 
SAVES 50% 

PAY -AS -YOU 
B U I L D 

STEP -BY -STEP 
INSTRUCTIONS 
HOME,CHURCH 
AND CONCERT 

MODELS 
2 -3 -4 MANUALS 

FROM 
$1,750 to $12,500 

WORLD'S LARGEST SELECTION OF ORGAN KITS, 

ACCESSORIES AND CUSTOM -BUILT ORGANS 

Send for FREE literature 

ELECTRONIC ORGAN ARTS, INC. 
4949R YORK BLVD., LOS ANGELES 42, CALIF. 

Fluxvalve a free V -Guard Stylus As- 
sembly for 78 -rpm records in the new 
V -Guard Playmates stylus pack. 

General Electric Co., Distributor Sales 
Operation, Owensboro, Ky., has de- 
signed a rotating plastic -sleeve service 

callboard for service technicians which 
will accommodate appointments for 7 

days. 
Centralab, the Electronics Division of 

Globe- Union, Inc., Milwaukee, Wis., has 
announced a new auto radio control kit 
which contains the 24 most frequently 
used replacement auto radio controls. 
The units are contained in a steel - 
shelved cabinet which is supplied with- 
out cost. 

Sencore, Inc., Addison, Ill., is contin- 
uing its series of service technician clin- 
ics. The two most recent were held in 
cooperation with Slate & Co., Mount 

Vernon, N.1., and Melvin Electronics, 
Oak Park, Ill. Over 200 technicians at- 
tended each of the sessions. Photo shows 
the Oak Park clinic in session. END 
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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. 

FLUTTER, Its Nature, Cause and 
Avoidance, presents a study of the 
phenomenon and its associated disturb- 
ances, wow and drift. Basic theory is 
followed by a discussion of flutter 
measurement, causes, avoidance and 
anti -flutter maintenance of tape and film 
transports, and phonographs.- Ampli- 
fier Corp. of America, 398 Broadway, 
New York 13, N. Y. 

TRANSFORMERS for industrial appli- 
cations in wide choice ranging from 
units for high -reliability military appli- 
cations to low -cost commercial trans- 
formers appear in extensively cross - 
indexed catalog. Full descriptions, illus- 
trations, detailed dimensional informa- 
tion, complete electrical specifications 
and performance curves for units where 
applicable. -Stancor Electronics Corp., 
3501 W. Addison St., Chicago, Ill. 

ELECTRONIC TEST ACCESSORIES de- 
scribed, illustrated and priced in Gen- 
eral Catalog 6 -61. Offers such products 
as patch cords, connecting leads, cable 
assemblies and test - socket tube adapt- 
ers for systems, laboratories, computer 
installations, etc. -Pomona Electronics 
Co. Inc., 1500 E. 9th St., Pomona, Calif. 

SOUND- EFFECTS RECORDS library, 
for professional or home use, described 
and classified into 13 categories in con- 
veniently indexed 56 -page catalog. Col- 
lection includes over 2,000 real -life 
sound effects, among them rocket blast- 
off, space sounds, jets and weather. - 
MP-TV Services, 7000 Santa Monica 
Blvd., Hollywood 38, Calif. 250. 

REFERENCE GUIDE is intended to aid 
in quick selection of proper mike mixer, 
transistorized mixer and interconnect- 
ing cord for any American tape re- 
corder. Sizable illustrations and easy -to- 
read columns. In either standard refer- 
ence page size 81/a x 11 in. or as large 
wall chart. -Switchcraft Inc., 5555 N. 
Elston Ave., Chicago 30, Ill. 

STEREOTABLES for 1961 and a new 
stereotable kit are featured in illus- 
trated 8 -page, 2 -color brochure. All 
seven turntable models introduced by 
manufacturer built with hysteresis syn- 
chronous motors and new belt drive sys- 

JULY, 1961 

tem.- Rek -O -Kut Co., 38 -19 108th St., 
Corona 68, N. Y. 

RECORD RECCORD AND TAPE CATALOG writes 
up manufacturer's classic, pop, jazz, 
Broadway show, novelty and other of- 
ferings. Spring Music Festival Catalog 
No. 105 has 24 pages. -Radio Shack 
Corp., 730 Commonwealth, Boston 1'7, 

Mass. 
ENCLOSURES AND SPEAKER SYSTEMS, 

their applications and mechanical, 
acoustical and electrical specifications 
and features, are subject of Stereo - 
sonics. Some kits. Photos and diagrams. 
-Karlson Associates Inc., 433 W. 
Hempstead Ave., W. Hempstead, N. Y. 

HI -FI COMPONENTS AND FURNITURE 
are presented in colorful leaflet. Ample 
illustrations of components, cabinets, 
shelf and drawer units with hi -fi, TV, 
desk and bar and room layouts. -Sher- 
wood Electronic Laboratories Inc., 4300 
N. California Ave., Chicago 18, Ill. 

INDUSTRIAL CATALOG CS -101 of 
transformers, chokes and filters for in- 
dustry. Detailed drawings; some cir- 
cuits. 34 pages. -Stancor Electronics 
Corp., 3501 W. Addison St., Chicago 18. 

TAPE RECORDING REFERENCE GUIDE 
explains basic principles of tape record- 
ing and conversion to 4 -track stereo. 
Photos of tapes treated to show signal 
patterns on all standard -track sys- 
tems in home use, phantom views of 
erase and record /playback heads, ref- 
erence tables and replacement cross - 
reference.- Nortronics Co. Inc., 1015 S. 
6th St., Minneapolis 4, Minn. 250 

MICROWAVE TOWER Inspection and 
Maintenance Check List emphasizes 
what should be checked and frequency 
with which inspection should be made 
on all parts of the equipment. Pocket - 
size booklet available in either English 
or Spanish. -Tower Construction Co., 
2700 Hawkeye Dr., Sioux City, Iowa. 

ELECTRONICS FROM JAPAN stresses 
hi -fi equipment made by country's prom- 
inent manufacturers. Some hobby 
motors, reading glasses, tools, test 
equipment and components included. - 
KPJ Sales, Box 1252 -N, Studio City, 
Calif. 

SCIENCE EDUCATION MATERIALS con- 
sist of such units of study as basic heat 
engine models, gearing systems, space 
and light energy. Methods of instruc- 
tion include actual models, book -labs, 
motograph charts, toys, songbooks and 
recordings and computer kits. -Science 
Materials Center Inc., 59 4th Ave., New 
York 3, N. Y. 

MICROWAVE ANTENNAS AND RIGID 
COAXIAL TRANSMISSION LINES out- 
lined in Catalogs Nos. 100 and 200 
respectively. Types, specifications, 
photos, drawings and charts. -Technical 
Appliance Corp., Sherburne, N. Y. 

INDUSTRIAL TUBE Replacement Guide 
contains complete up -to -date listings for 
wide variety of types, among them 
backward -wave oscillators, klystrons, 
magnetrons, strobotrons, thyratrons, 
counter, gas switching, trigger and trav- 
eling -wave tubes. Code symbols for more 
than 35 manufacturers listed in tabular 
form to assist in selection of replace- 
ment.- Sylvania Electric Products Inc., 
1100 Main St., Buffalo 9, N.Y. END 

.FROM 
GERNSBACK! 

A handy workbook for the technician, experi- 

menter or technical student. Tells how to test 

transistors and how to build the equipment you 

need to do the job -plus some interesting all- 

transistor equipment. They've all been bench - 

tested! A selection of the best from RADIO - 

ELECTRONICS magazine. 

RADIO CONTROL 
MANUAL No.91 

By E. L. Safford, Jr. 

192 pages. $3.20 

Now to build the ultimate Ri C system. Starts with 

the most basic system and, by adding and modi- 

fying components, advances to a multi -channel 

system. There's a wealth of practical, do -it -your- 

self data here for both beginner and veteran. 

INTRODUCTION 
TO HI -FI No. 88. 

By Clement Brown 

192 pages. $3.20 

Gernsback Library acquired exclusive rights to 

publish this British book in America. A thorough 

study of a familiar subject from a refreshingly 

different point of view. Gives you a foundation on 

basics then digs into practical descriptions of 

pickups, preamps, amplifiers, speakers, acoustics, 

changers, hi-fi in the future. Gernsback Library 

edition available only in U.S.A. 

SEE YOUR DISTRIBUTOR OR ORDER DIRECT 

In Canada: Len Finkler,1794 Ave. Rd., Toronto 12, Ont. 

Export: Feffer 8, Simons, 31 Union Square, N. Y. 3 

Gernback Library, Inc. Dept. 71 B 

154 West 14th St. 

New York 11, N. Y. 

Gentlemen please send me postpaid, the books 

indicated below. My remittance is enclosed. 

94 91 88 

NAME 

STREET 

CITY ZONE STATE 

107 

www.americanradiohistory.com

www.americanradiohistory.com


"TAB", 
GENERAL 

SPECIAL 

x 
/piv 

17 
104 

ms /ply 
210/300 

394 
rms/piv 
490/700 

87e 

SILICON 750 
PURPOSE 
35C each 

M A ̀ I` DIODES 
400 PIV 

20 

rms /piv 
70/100 

244 
/piv 

350 /500 
644 

rms/piv 
630/900 

$1.10 

T 
GFactao " ested 

at 300 MA 
for 56 

/Pi, 
140 /200 

294 

rms /piv 
420/600 

74e 
rms /piv 

700'1000 
$1.50 

rs /piv m/25 

35/50 
144 

rms /piv 
280/400 

504 
rms /y'v 

560/800 
934 

I Low Priced * T200 SILICON DIODES 
ratent . SOpiv /266rms @ 200Ma @ 100 °C 

360 each: 10 for $3.25; 100 for $27; 1000 for $230 

CAPACITOR 
($5 n 

1-- "TAB 
Six Months 

NEW & Used 
Orders 310 or 

0A2 .80 
0B2 .65 
0C3 .09 
003 .35 
024 .59 
1A7 .89 
183 .78 
1R5 .78 
1S4 .78 
1T4 .78 
1U4 3/61 
SUS .73 
1X2A 1.99 
3Q4 .68 
305 .86 
3S4 .68 
374 
5R4 .98 
5U4 .75 
5V4 .89 

Wonted 
5113 .59 
ßA84 .59 
6AC7 .70 
6607 .89 
6696 .99 
6685 89 
GALS 2/81 
GAGS .83 
6A57 3.00 
6AT6 .49 

Wanted 811. 
6AU4 1.10 
6AU5 1.19 
6AU6 .69 
6AX4 .79 
6BA6 .59 
68A7 1.00 
6606 .69 
68E6 .59 
66G6 1.50 
6BN6 .72 

TUBES WANTED! 

INPUT 
e this Item more 

Factory 
Guarantee!! 
Gov't 

more, Receivino 
6816 .80 
6617 .99 
66L7 1.25 
6BN6 .9R 
61306 1.19 
6627 1.25 
6C4 .43 
6C5 .69 
6CB6 .80 
6CD6 1.49 

-arid 55e for 
6116 

a 
3/51 

6J5 .52 
616 .48 
666 .59 
6KF 1.65 
6L8 1.19 

658 .99 
6SA7 .89 
8567 1.19 

Surplus Electronics 
65C7 .89 
6507 .79 
6SH7 .60 
6517 .69 
65117 .72 
6SL7 .80 
6SN7 2/81 
6SQ7 .74 
6SR7 .79 
618 .98 

810. 815 and 304 
6U8 .98 
6760T .70 
6W4 .79 
6W6 .89 
6X4 2 /81 
6X5 .49 
67'6 .97 
7N7 .89 
12AL5 .59 
12AQ5 75 

WE 

DERATE 20 
we pay P.P. /U.S.A.) 

Tested, 
No Rejects! 

& Mfgrs. 
types only pod, 

12AT6 .59 
12AT7 .84 
12ÁU6 .89 
12AV7 .69 
12AX7 .79 
12666 .65 
12BA7 .99 
12806 .59 
128E6 .59 
126F6 .59 

Catalog' 
12BH7 .99 
12877 .98 
12827 .99 
I2CU6 1.45 
12SA7 .94;5ßP4 
12507 .89'3ST 
12517 .75 í316A 
12267 .94'.3886 
125127 .84'.4166 

from schools 
19806 2.15 
1978 1.16 
25606 1.39 
25L6 .89 
25W4 .77 
2525 .63 
2526 .75 
EL34 3.49 
EL37 2.49 
35L6 .69 

71, robed Top 
35W4 .49 
35Y4 .69 
3525 .63 
50Á5 .69 
5085 .69 
SOCS .69 
5016 .69 
KT66 3.29 
75 .89 
80 59 
BUY! SELL 

%1 

Boxed - 
Surplus! 

48 states 
1851 1.00 
11726 1.10 
4 -65A 16.00 
2021 2/51 
3023 3.85 
717A 5/81 
4 -125 29.00 
4 -250 35.00 
4E27 7.00 
4PR60 29.50 

4X1500 $1$ 
4X250 35.00 
4X500 38.00 
5BP1 8.00 

7.50 
4.00 
5/21 
3/51 
4.00 

de L. 
4507 42.00 
807 1.00 
809 3.00 
811 4.40 
812 3.00 
813 9.00 
814 3.45 
B15 2.75 
826 2.00 
8296 8.00 
s 1 S Paid 
832A 7.00 
872A 3.50 
1625 2/$1 
6146 4.00 
5879 .98 
5881 2.70 
6550 3.90 
5654 1.00 
5894 12.00 
7193 10/51 
& TRADE! 

"TAB" FOR TRANSISTORS & DIODES! 
FULL LENGTH LEADS 

Factory Tested & Guaranteed! U.S.A. 

! I ! 

Mfgrd! 
PNP HiPOWER 15 Amp Max 25 °C 2N441. 2N277 51.80 @ 6/59. 25/$35, 100/5130, 2N442. 211278. 53.75 @ 4.512, 25'564. 100'5225. 3 AmP 
211155, 2N156. 2N255. 2N256. 2N307. 28554,T030P080 @, 201515. 100/565. 

. 

I - 

2N123 PNP 4450 12 for $5, 100/537 
2N292, 214293 NPN C45 0 12 for $5, 100/537 
2N223 PNP 805. @ 12 for $9, 100 for $85 
28597, 28598 PNP $1.90 ea 6 for $10 
211598 PNP $1.91), í(l, 6 for $10 
211599 PNP $:5.50 00W , @ 3 for $10 
2N670 PNP /3M 954. @....8 for $5, 100 for $48 
2N671 PNP /IW 51.15, @ 5 for $4, 100 for $69 

GENERAL PURPOSE -PNP- COMPUTER GRADE! 
Use as Amplifler- Oscillator -HIFI 11F, IF 

f.ogic- Setvoemp -Power Supply 
Pulse Amplifier or High Current Switch 

GP 3C rated 300Mw 0651 @Á.P10 fort $5, 100/$39 
GrIOC rated one watt 905, @ .- . -6-$5, 100 -$63 

2N176 $1.80, 2N177 $1, 2N178 $1.75. 2N247 
$1.50. 2N270 95d, 2N274 $1.25. 2N408 80e. 
2N544 $1.20, 2N578 $1.80, 211579 $2.20, 
2N581 $1.25, 2N582 $2.10, 2N670 $1.60, 
2N671 $2. KIT TRANSISTORS PNP 394 ea.. 
3 for $1. KIT TRANSISTOR PNP 394 ea.. 3 for 
$1. ROUND or DIAMOND BASE MICA Mtd Kit 
.30; POWER HEAT SINK WITH FINS 80 Se. 
$1.25, KIT GLASS DIODES COMPUTER 20C 
ea., 8 for 51. 

TOP HAT SILICON DIODE EXPERIMENTERS KIT. 
USE AS STABISTORS. ZENER DIODES 6 METER 
PROTECTION DIODES. CLIPPER S RECTIFIER 
DIODES! A $10 VALUE, 8 for $1, 50 for $5, Ppd. 

Qty Discounts to Volume Buyers 
($10 or more this item we pay P.P. /U.S.A. 
"TAB" KITS! "TAB" THE 

All Kits Contain Most Kit 2 Eng. Parallel Rules Kit 35 Precision Resistors Kit 10 Switches 
Kit 75 Resistors Is /1 /2W 
Kit 150 Carbon Resistors Kit 12 Electrolytic Cond'n 
Kit 56 Tube Sockets Kit 65 Tubular Cond'sers Kit 500 Lugs a Eyelets 
Kit 10 Bathtub Oil Cond's 
Kit 5 lbs. Surprise Pckg. 
Kit 10 %mttr Mica Condsr. 
Kit Circular Slide Rule 
Kit 12 Algtr Clip Asst'd. 
Kit 5 Sub -Min Tubes 
BUY IO KITS -GET ONE 

BEST KITS! "TAB' 
Popular Values d Sises 
Kit 40 Standoff Insulator 
Kit 75 Mica Condensers 
Kit 5 Crystal Diodes 
Kit 100 Fuses, Assorted 
Kit 100 Ceramic Condsr. 
Kit 10 Germanium Diodes 
Kit 5 FT243 Xtal Holders 
Kit 8 Silicon Diodes 
Kit 5 Microswitehes 
Kit 4 Asstd Selenium 

Rest. 
Kit 4x50 Ft Hookup Wire 
Kit 2 Veeder Counters 
Kit High Gain XTAL Mike 

FREE! EACH KIT 990 
New 24 -28VDC Relay Supplies Cased Filtered 
Ready to Work- 115VACi50 to 800 cys. input 

B24VAR 24 -28VDC iii lAmp /Filtered & CSD 10.00 
B24VER 24 -28VDC P. 2Anepa /Filtered & CSD 14.75 
824VJR 24 -28VDC @ BAmps /Filtered & CSD 27.00 * NEW 
FULL WAVE 

AMP. 
CONT. I14VDC 

"TEKSEL" 
18VAC 

$ 1.30 
2.15 
2.90 
4.15 
6.10 

Write 

111 -GF 
250 

SELENIUM RECTIFIERS 
BRIDGE RECTIFIERS. 

36VAC 72VAC I44VAC 
28VDC 15ßV00 I118VDC 

' £::1f: '. TO' 

,a. 
1í,arb1 1 I 

Guarantee! 
min. order 

shpg charges 
Dep. Poles, 

N.Y. 
for Cata!oll 

1AMP 
2AMP 
3AMP 
RAMP 

IOAMP 

Li TAB 
Sept) 

S 2.00 
3.00 
4.00 
8.00 

12.15 
for Complete 

Our 

V 7 

TERMS: 

F.O.B. 
or for 
shown 

LIBERTY 

PHONE: RECTOR 

$ 4.90 $ 6.50 
6.25 12.30 
8.60 16.75 
18.75 36.15 
26.30 48.90 
Rectifier Catalog 

Money Back 
17th year. $2 

N.Y.C. Add 
C.O.D. 250/e 
subject to change. 

ST., N.Y. 6, 

2 -6245 
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new 
BOOKS 

FUNDAMENTALS OF ELECTRICITY (4th 
Edition), by Kennard C. Graham. Ameri- 
can Technical Society, 848 E. 58 St., 
Chicago, III. 51/2 x 81/4 in. 342 pp. $4.75. 

This is an excellent beginner's book, 
brought up to date. It begins with the 
nature of electricity and magnetism. 
Both principles and applications are ex- 
plained. The book is especially detailed 
on power circuits, motors and gener- 
ators, batteries, transformers, etc. It 
also includes a study of radio, automa- 
tion and measuring instruments. 

Photos, cutaway views, diagrams and 
review questions help the student to 
understand the very clear text. -IQ 
HOW TO REPAIR SMALL APPLIANCES, 
by Jack Darr. Howard W. Sams & Co., 
Inc., Indianapolis 6, Ind. 51/3 x 81/2 in. 
128 pp. $2.50. 

Describes the construction, operation 
and repair of most home appliances, 
heating elements and thermostats and 
small electric motors. Also included is 
a chapter, "Appliance Servicing as a 
Business," which gives some hints on 
time -saving tools and techniques as well 
as on the problem of parts procurement. 
There is a glossary of terms commonly 

used in the appliance field which may 
not be familiar to the electronic tech- 
nician. The numerous photographs 
show the technician what to expect to 
find as he disassembles an appliance. 
-FS 
SURPLUS RADIO CONVERSION MANUAL 
(Vol. III). Edited by William I. Orr. Edi- 
tors and Engineers, Summerland, Calif. 
81/2 x 11 in. 88 pp. $2.50. 

Gives detailed information on con- 
verting and modifying much of the 
military communications and electronic 
equipment available on the surplus 
market. Units covered include receivers 
and transmitters in the SCR -274N and 
ARC -5 command sets, the SCR -522 
radio set, BC -312, -342 and -348 re- 
ceivers, modulators, dynamotors, radio 
altimeters, and numerous other types 
of equipment. Indexes list the contents 
of the two earlier volumes. -RFS 
TRANSISTOR SUBSTITUTION HANDBOOK. 
Howard W. Sams & Co. Inc., 1720 E. 38 
St., Indianapolis, Ind. 51/2 x 81 /z in. 92 pp. 
$1.50. 
TRANSISTOR SUBSTITUTION GUIDE- 
BOOK, by Keats A. Puller, Jr. John F. 
Rider Publisher Inc., 116 W. 14th St., New 
York 11, N.Y. 51/2 x 81/2 in. 56 pp. $1.50 

Sams lists 6,500 substitutions for 
transistors and hundreds of diode sub- 
stitutes. There is also a separate listing 
of American substitutes for Japanese 
transistors. Rider lists 4,500 transistor 
substitutes. Both list domestic as well 
as foreign types, and include data on 
size and basing. 
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with each can of 
ELECTRONIC 
CHEMICAL 

. products - 
5" PLASTIC 
EXTENDER 
Push Button 
Assembly 
For Pin Point 
Applications 
Does Not 
Cause 
Shorts 

Electronic 
Chemical new 
formula EC -44 
Lubricates, con- 
ditions, cleans 
all electrical 
contacts. Eco- 
nomical . . . a 
little does a lot! 

!I:4 x. $350 
can 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4. N. J. 

BEAT? 
Troubled with cold solder joints? 

R 

World's Finest 

ERSIN 

FIVE -CORE SOLDER 

Sold only by Radio Parts Distributors. 

rase 

T 3PAC-E ? 
You bet we'd be.... if we were 
to tell you all about AUDION's 
Out of this World Hi Fi Values: 

audi i 
25 -E Oxford Road 

Massapsqua,New York 

Write for 

free 

Catalog 

BUY 
TV PICTURE TUBES AG. Glass Types d AND SAVE 

12LP4 -$8.95 17BP4 -$9.95 
24DP4- $24.50 27EP4- $39.95 

4LL TYPES AVAILABLE 
These tubes are made from repro- 
cessed glass. All materials includi 
brand new. 

21 A L /AT P4- $16.75 

All Price, with old I 
tube F.O.B. Chicago 

ng electron gun are 

PICTURE TUBE OUTLET 
2922 MILWAUKEE Chicago 

FREE ... Write 
for complete 

18 Picture Tube list. 

RADIO -ELECTRONICS 
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SCHOOL DIRECTORY 
LEARN 

TRANSISTOR, COMPUTER OR 

RADAR ELECTRONICS 

AT HOME! 
Prepare now for a profitable career 

in one of these growing fields. Learn 
theory and practical application of 
all makes and types with proven 
home study courses from the Philco 
Technological Center. 
For FREE information write: 

PH I LCO_ 
TECHNOLOGICAL CENTER 
P.O. Box 4730, Dept. R -2, Philadelphia 34, Pa. 

LE 
RA 

N 

LEARN 
RADAR MICROWAVES 

COMPUTERS -TRANSMITTERS 
CODE TV RADIO 
Phila. Wireless Technical Inst. 
1533 Pine St., Philadelphia 2, Pa. 

A Non -Profit Corp. 
Founded in 1908 

Write for Free Catalog to Dept. RE -7 
Classes now forming 

ago SCIENCE 
ENGINEERING 

B.S. Degree -36 rnos. B.E. Degree -27 mos. 
Accelerated year -round program: Aero.. Ch Civil. 
Elec., Mech., Metal.: Math., ('hem.. Physics. Modest rate. 
Earn board. New classes start July, Sept.. .Lan.. Mar., June. 
Catalog. 1571 E. Washington Blvd.. Fort Wayne 2, Ind. 

INDIANA TECHNICAL COLLEGE 

ENGINEERING EDUCATION -O. for the Space Age 
- NORTHROP INSTITUTE of Technology 

is a privately endowed, nonprofit college of engineering 
offering a c_ontplete Bachelor of Science Degree Program 

StudentsOfrom 30 states. many 
institute curricula. 

Outstand- 
ingly successful graduates employed in countries. 

elec- 
tronics, and space technology. write today for catalog - 
no obligation. 

NORTHROP INSTITUTE OF TECHNOLOGY 
1181 West Arbor Vitae Street. Inglewood I, California 

engineering degree in 21 months 
You know the advantages college graduates have In indus- 
try more income, rapid advancement. Important 
firms like Tri-Slate graduates . . . regularly Interview 
seniors on campus. Become an Electronics Engineer. Qual- 
ify raster here. 

Bachelor of Science Degree in 27 Months 
in 
Chemical, 

íEleical. cs n Power njorl, Mechanical, 

ut B.S. in Business Administration 
Engineering. 

(Geerall Business. Ac- 
counting, Motor Transport Management majors). For ear- 
nest, capable, mature students. Small classes. More pro- 
fessional class h Beautiful 
labs, modernized buildings. n w dorm . Yeä rOunuloper- ation. Enter Sept.. Jan., Mar., June. Founded 1854. 
Write J. G. McCarthy, Director Admissoins. for Catalog 
and "Your Career in Engineering and Commerce" Book. 

TRI -STATE COLLEGE 2471 College Ave. 
Angola, Indiana 

ENGINEERING COURSES 

PACIFIC 
INTERNATIONAL 

E.E. 
Option Electronics or Power 
Mechanical, Civil & Physics 

Also in Liberal Arts 
presented through 

HOME STUDY 
Resident Classes Also 
Available if Desired 

Speciry course desired. 
PACIFIC INTERNATIONAL 

COLLEGE OF ARTS 
& SCIENCES 

Primarily gcleppirespondence 

5719 -M Santa Monica Blvd. Hollywood 38, Calif. 

JULY, 1961 

Study in the "Valley of the Sun 
ELECTRONIC ENGINEERING 

r., ` TECHNOLOGY 
College -level resident schooling 

Veteranappi'oved. Catalog on request i Middleton Institute of Electronics 
2937 E. McDowell Rd. 

PHOENIX 
"!!' -, -T_ ARIZONA 

11 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as 
technicians, field engineers, special- 
ists In communications, guided milt.. 
sties. computers, radar and automation. 
Baste and advanced courses In theory 
and laboratory. Assoc. degree In elec- 
tronics in 28 mos. B.S. in electronic 
engineering obtainable. ECPD ac- 
credited, G.I. approved. Graduates in 

all branches of electronics with major 
companies. Start September, February. 
Dorms. campus. High School graduate 
or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Dept. C valparaleo, Indiana 

LEARN 
ELECTRONIC 

ORGAN SERVICING 
This new, high paying profession ca 
now be learned easily in your spare 
time. 
* Complete Training -All Makes and 

Models 
*Scientific Teaching Aids Make 

Learning Easy 

* No Prior Knowledge of Electronics 
Necessary 

GET FULL DETAILS ON THIS 
AMAZING COURSE 

WRITE FOR FREE BOOKLET 

NILES BRYANT SCHOOL 
Dept. L , 3731 Stockton Blvd. 

Sacramento 20. California 

FREE! 
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: 

I 
"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. 37087F Scranton 16, Penna. 
Please send free Career kit wrth 3 famous booklets 

D General Electronics D Redio -TV Serv'g D Practical Electrician 

D Industrial Electronics D Sound Equipt. Serv'g D Proless'I Eng. (Elec.) 

D Radio -TV Eng'r a D Electrical Ene r'g D Electrical Drafting 

D Electronic Servicing D Electrical Tech. D Other 

Name 

Address 

City 

Age 

Slate 

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! 
It 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -761, 1025 N. Milwaukee 5t. 
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 

Address 

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

I'm eligible for veterans education benefits. 

Dischargedate.._..._.._......._......_ ................ ................._...._........ 

L mmmmmmmmm aa-- -- a.as.al 
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Professional Technicians Use CASTLE'S Complete 

TV TUNER OVERHAUL 

ALL MAKES 
ONE PRICE 

$995 
v 

SAME DAY SERVICE! 
on Popular Types 

48 Hours most Others 

VHF TUNERS UHF TUNERS UV Combinations* 
Castle overhaul charge includes all labor and 
minor parts and written 90 day warranty. 
Tubes and major parts are extra at net prices. 
Tuner to be overhauled should be shipped 
complete; include tubes, shield cover and any 
damaged parts. Write down model number 
and state complaint. Pack well and insure. 

NOW ALSO IN 
Castle pioneered TV Tuner 
Service almost a decade ago. 
Overhauling TV Tuners is our 
only business. 

THE EAST 
*One piece construction. 

Separate UHF and VHF 
tuners must be dis- 
mantled. 

CASTLE TV TUNER SERVICE, INC. 
NEW! 653 PALISADE AVE., CLIFFSIDE PARK, NEW JERSEY 

5710 N. WESTERN AVE., CHICAGO 45, ILLINOIS 

IN CANADA: 136 MAIN ST., TORONTO 13, ONTARIO 

Have you seen the latest 

Gernsback Library book? 
It's at parts distributors now! 

'lo 
SOLDERING 

SPLICING 

TOOLS NEEDED 

when you use... 
SWITCHCRAFT 

MICROPHONE AND CONNECTOR 

CABLE ASSEMBLIES 

Over 180 different combinations 

NEW "Plug -in" Mic 
Cable 25 feet long, 
2- conductor, shielded, 
Cannon XL3 -11 and XL3- 
12 Plugs. 
No. 91BU92, List $12.50 

NEW "Plug -in" Mic 
Cable 25 feet long, 
2- conductor, shielded, 
Amphenol MC3M and 
MC3F Plugs. 

No. 93BU94, List $9.75 

When you need cables for replacement or ex- 
tension, you'll find a Switchcraft Cable Assem- 
bly for most Microphones, Tape Recorders, Hi- 
Fi, Stereo and P. A. Systems. 
Have a Switchcraft Catalog S -590 and No. 108 
handy at all times. Write for your copy today. 
See your Hi -Fi specialist or write for name of 
dealer nearest you. 

5579 N. Elston Ave., Chicago 30, Ill. 
Canadian Representative: Atlas Radio Corp., Ltd.. 

50 Wing°ld Ave., Toronto 
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SPRAY IT 
OR 

DROP IT 

the first, the quality, the 
proved silencing "Lubri- 
Cleaner" for noisy con- 
trols and switches on TV, 

radio and electronic in- 
struments. SPRAY IT or 
DROP IT ... it's easy - 
efficient- effective. Make 
QUIETROLE your silent 
partner in providing satis- 
factory service. 

In 

menu, actured by 

OUIElROLE Company 
SPARTANBURG, South Carolina 

Canada: CROSS CANADA ELECTRONICS 
12 Laurel St., Waterloo, Ont. 

Here are the differences: Sams is 
concerned mainly with gain and dissi- 
pation, giving substitutes that are 
nearly equal. They advise consulting a 
transistor or diode manual before mak- 
ing a final selection. Rider's substitutes 
must be nearly equal in gain, and equal 
or superior in dissipation, frequency, 
breakdown, etc. Thus, even in a critical 
circuit, the substitute will work safely. 

For example, consider types 2N1143, 
2N1142 and 2N1141 whose upper fre- 
quency limits increase in the order 
given. Sams lists the first two as re- 
placements for the 2N1141. Rider gives 
no direct replacement for the first, and 
lists both 2N1141 and 2N1142 to re- 
place the 2N1143. IQ 
MOST -OFTEN -NEEDED 1961 RADIO DIA- 
GRAMS (Vol. R -21 ). 8'/2 x 11 in. 192 pp. 
$2.50. 
MOST- OFTEN- NEEDED 1961 TELEVISION 
SERVICING INFORMATION (Vol. TV -18). 
8'/2 x 11 in. 192 pp. $3. Both compiled 
by M. N. Beitman. Supreme Publications, 
1760 Balsam Road, Highland Park, III. 

Compilations of the latest radio, tele- 
vision and phonograph servicing data 
and schematic diagrams prepared by 
leading manufacturers. Vol. R -21 con- 
tains service data on nearly '700 models 
and chassis including home, auto, pot- 
able and transistor radios and phono- 
graphs listed under 27 manufacturers 
and trademarks. Vol. TV -18 covers 
around 650 models and chassis of TV 
receivers and remote controls of 14 
brands.-RFS 
THE RADIO AMATEUR'S HANDBOOK 
(38th Edition -1961 ). American Radio 
Relay League, West Hartford 7, Conn. 
6'/2 x 91/2 in. 724 pp. $3.50 in US, $4 in 
US possessions and Canada, $4.50 else- 
where. 

The radio amateur's Bible since 1926, 
the latest edition has been revised to 
meet current needs as a radio construc- 
tion manual, reference book and text 
for class or home study. Special com- 
munication systems such as single -side- 
band and radioteletype are outlined in 
detail so the reader has no difficulty in 
grasping the basic principles. Related 
circuits and equipment are discussed. 
Transistor circuits are shown where 
applicable. 

The chapter on vacuum -tube data 
alone is worth the cost of the Handbook 
for it includes listings of approximately 
1,800 receiving and transmitting tubes 
with nearly 550 base diagrams. END 
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"No rush on that job, Charlie -take all 
night if necessary. ' 
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wsoSY T 0 OR pE 
R FR OM RAD 

ó 75% OFF ON 
RAD -TEL'S FIRST QUALITY 

BRAND NEW TUBES 
ONE FULL YEAR 

GUARANTEE 
SERVICEMEN: Now speedy one -day service. 

BUY DIRECT FROM RAD -TEL! YOU'LL SAVE 
PLENTY. YOUR ORDER SHIPPED WITHIN 
24 HOURS AFTER RECEIVING AND PRO- 
CESSING. RAD -TEL SELLS ONLY BRAND 
NEW TUBES, NOT USED. 

THE SIGN OE RAD -TEL'S RELIABILITY 

GUARANTEED TRANSISTORS 

SET TESTED 
AF 

RF 

IF 

All 

Transistors 

Germanium 

PHI' 

ST* AF Driver. Use as: Driver Low Power Output, 
Code Osc., DC Amp., Control, Test Instr., Pre -Amp., 
Timers, Organ, etc. 

ST* as Converter in an American set. Use as: Con- 
verter Sq. Wave Gen., RF Osc., Amp. Regen. Det., etc. 

ST* as 455kc IF in an Amer. set. Use as: IF Amp., 
Grid Dip Osc., Electronic Computer, RF Osc., Switch, 
Amp., etc. 

AUTO 

OUTPUT 

39c 

49c fl 
49c 

ea. 

ea. 

ea. 

ST * *as Audio Power Output into Speaker. 90% of 
Auto Radios so Powered. Use as Power Amp., Mobile C 
Power Supply, Voltage Regulator, Osc., DC to DC ea. 
Converters. 

HI ST * *as Hi Power AF Output. Ideal as DC to DC 
$l 

39 
POWERConverter, Multivibrator replaces Vibrator supply. ea. 

"SET TESTED IN AMER. TRANSISTOR RADIO OF CURRENT MFR. 
*'SET TESTED IN AMER. AUTO RADIO OF CURRENT MFR. AT 16 VOLT BATTERY SUPPLY. 

Rad -Tel eliminates complicated characteristics and numbers with their "SET- TESTED" Tran- 
sistors. Transistors Tested to Rad -Tel's specifications -available on request. 100% Satisfac- 
tion Guaranteed. Substitute or replace with Rad -Tel Transistors on the basis of similar 
operating characteristics ... at Low, Low Prices. 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 

SEND FOR FREE TROUBLE SHOOTER 
GUIDE AND NEW TUBE & PARTS CATALOG 

RADTELTUBE CO. 
DEPT. RE 761 55 CHAMBERS STREET, NEWARK 5, N.1. 

EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED 

TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1 

handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 lb. Subject 
to prior sale. Prices subject to change. No COD's outside continental USA. , 

JULY, 1961 

lty. Type Price Qty. Type Price Qty. Type Price 

O Z4M .79 _ 6AX7 .64 12AF6 .49 

_1 AX2 .62 _6BA6 .50 ___12A16 .46 
1B3GT .79 __6BC5 .61 __12AL5 .45 

1DN5 .55 6BC7 .94 _12AL8 .95 

1G3 .79 6BC8 .97 _ _ _12AQ5 .52 

_113 .79 _ 6BD6 .51 12AT6 .43 
_1K3 .79 _._ 6BE6 .55 _ _12AT7 36 

1 LN5 .59 _ 6BF6 .44 ._ _12AU6 .50 
1R5 .62 __6BG6 1.66 _. _ 12AU7 .61 

1S5 .51 6BH6 .65 12AV5 .97 
_1T4 .58 6BH8 .87 . _12AV6 .41 

_1U4 .57 __6B16 .62 __ _12AV7 .75 
_1U5 .50 _ 6BK7 .85 12AX4 .67 
_1X26 .82 68 L7 1.00 12AX7 .63 
_2AF4 .96 _- 6BN4 .57 12AZ7 .86 
_3AL5 .42 _6BH6 .74 _ -1264 .63 
_3AU6 .51 6BQ5 .65 12BA6 .50 

-3AV6 .41 6BO6GT 1.05 12BD6 .50 
_3BA6 .51 6607 1.00 128E6 .53 

3BC5 .54 __ 6BR8 .78 12BF6 .44 
_3BE6 .52 6BU8 .70 _ 12BH7 .77 

3BN6 .76 _ 6BY6 .54 _12BL6 .56 
3BU8 38 . _6BZ6 .55 _128Q6 1.06 

-3BY6 .55 6BZ7 1.01 _ 12BY7 37 
3BZ6 .55 6C4 .43 12BZ7 .75 

..3CB6 .54 6CB6 .55 12C5 .56 
3CF6 .60 

_ 
6CD6 1.42 12CN5 .56 

3CS6 .52 6CF6 .64 12CR6 .54 
-3DK6 .60 6CG7 .61 _ 12CU5 .58 
_3DT6 .50 . _6CG8 .77 12CU6 1.06 
_3Q5 .80 6CM7 .66 __12CX6 .54 
-.3S4 .61 __ _6CN7 .65 _12DB5 .69 

3V4 .58 . 6CR6 .51 12DE8 .75 
4BC8 .96 6CS6 .57 12DL8 .85 

_4BN6 .75 6CU5 .58 _12DM7 .67 
4B07 1.01 _ _6CU6 1.08 __120116 1.04 
4BS8 .98 6CY7 .71 12DS7 39 
4BU8 .71 _ 6DA4 .68 .._12DZ6 .56 

_4BZ6 .58 _6DB5 .69 12EL6 .50 
_4BZ7 .96 _6DE6 .58 - _12EG6 .54 
_4CS6 .61 _6DG6 .59 _12EZ6 .53 

4DE6 .62 _ _6DQ6 1.10 __12F8 .66 
_4DK6 .60 _ 6DT5 .76 _12FM6 .45 

4DT6 .55 6DT6 .53 _12K5 .65 
5AM8 .79 6EU8 .79 12SA7M .92 
5AN8 .86 _ 6EA8 .79 . 12SK7GT 34 

_505 .52 _ _6H6GT .58 12SN7 .67 
5AT8 .80 _615GT .51 _ 12S07M .78 

_5BK7A .82 _ _616 .67 _- 12U7 .62 
5B07 .97 _ 6K6 .63 12V6GT .53 
5BR8 .79 __ 6S4 .51 __12W6 .69 

5CG8 .76 6SA7GT .76 _ _12X4 .38 
_ _5CL8 .76 _ 6SK7 .74 - _17AX4 .67 

5EA8 .80 6SL7 .80 17BQ6 1.09 
5EU8 .80 6SN7 .65 _ .17C5 .58 

_516 .68 _6SQ7 33 _17CA5 .62 
5T8 .81 6T4 .99 _ 17D4 .69 
5U4 .60 ._ _6U8 .83 _ _17DQ6 1.06 

_5U8 .81 6V6GT .54 __17L6 .58 
_5V6 .56 - 6W4 .60 - 17W6 .70 

5X8 .78 __ 6W6 .71 _19AU4 .83 
5Y3 .46 6X4 .39 _ 19BG6 1.39 
6AB4 .46 . 6X5GT .53 _ __19T8 .80 

_ . _6AC7 .96 6X8 .80 _ 21EX6 1.49 
6AF3 .73 _ 7AU7 .61 25BQ6 1.11 

_6AF4 .97 _ _7A8 .68 25C5 .53 
-6AG5 .68 7B6 .69 __25CA5 .59 
_6AH6 .99 _7Y4 .69 _ _25CD6 1.44 

-6AK5 .95 _ 8AU8 .83 ___25CU6 1.11 
6AL5 .47 . 8AW8 .93 _25DN6 1.42 

_6ÁM8 .78 .60 - - 25EH5 .55 
6AQ5 .53 

_8B05 
_ _8CG7 .62 __25L6 .57 

6AR5 .55 8CM7 .68 - _25W4 .68 
25Z6 6AS5 .60 _ 8CN7 .97 

- 6AT6 .43 

-6AT8 .79 
8CX8 .93 

_ _8EB8 .94 

.51 
___35L6 .57 

_6AU4 .82 _11CY7 .75 
___35W4 .42 
-35Z5GT .60 _6AU6 .52 12A4 .60 5085 .60 

6AU7 .61 12AB5 .55 5005 .53 -6AU8 .87 12AC6 .49 50DC4 .37 
6AV6 .41 _ _12AD6 .57 50EH5 .55 
6AW8 .90 _12AE6 .43 50L6 .61 

_6AX4 .66 _12AF3 .73 _ 117Z3 .61 
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D S 
Rates -50c per word (including name, address and initials. Minimum ad 10 
words. Cash must accompany all ads except those placed by accredited agen- 
cies. Discount, 10% for 12 consecutive issues. Misleading or objectionable ads 
not accepted. Copy for September issue must reach us before July 10, 1961. 

RADIO -ELECTRONICS, 154 West 14 St., New York 11, N. Y. 

RENT STEREO TAPES -over 2,000 dif- 
ferent -all major labels -free catalog. 
STEREO -PARTI, 811 -RE, Centinela Ave., 
Inglewood 3, Calif. 

BEFORE YOU BUY Receiving Tubes or 
Hi -Fi Components send now for your giant 
FREE Zalytron current catalog- featuring 
nationally known Zalytron First Quality 
TV -Radio Tubes, Hi -Fi Stereo Systems, 
Kits, Parts, etc. All priced to Save You 
Plenty -Why Pay More? ZALYTRON 
TUBE CORP., 220 W. 42nd St., N.Y.C. 

NEW CONCEPT OF LEARNING SELF - 
HYPNOSIS! Now on tape or record! Free 
Literature. McKINLEY -SMITH CO., Dept. 
T5, Box 3038, San Bernardino, Calif. 
PROFESSIONAL ELECTRONIC PROJ- 
ECTS- Organs, Timers, Computers, etc. - 
$1 each. List free. PARKS, Box 1665, Lake 
City, Seattle 55, Wash. 
PROMPT DELIVERY, we will not be un- 
dersold. Amplifiers, Tape Recorders, Tun- 
ers, etc. No. Catalogs, Air Mail Quotes. 
Compare. L. M. BROWN SALES CORP. 
Dept. R, 239 E. 24th St., New York 10, N. Y. 

PRINTING PRESSES, Type, Supplies, 
Lists 40. TURNBAUGH SERVICE, Mechan- 
icsburg, Penna. 

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. 

DISCOUNTS UP TO 50% on Hi -Fi ampli- 
fiers, tuners, speakers, tape recorders, 
individual quotations only, no catalogs. 
CLASSIFIED HI -FI EXCHANGE, 2375 
East 65th Street, Brooklyn 34, N.Y. 

DON'T BUY HI -FI COMPONENTS, Kits, 
Tape, Tape Recorders until you get our 
low, low return mail quotes, "We Guar- 
antee Not To Be Undersold." Wholesale 
Catalog Free. HI- FIDELITY CENTER, 
220 RC E 23 St., New York 10, N.Y. 

CASH PAID! Sell your surplus electronic 
tubes. Want unused, clean radio and TV 
receiving, transmitting, special purpose, 
Magnetrons, Klystrons, broadcast types, 
etc. Want military & commercial lab /test 
and communications equipment such as 
G.R., H.P., AN /UPM prefix. Also want 
commercial receivers and transmitters. 
For a fair deal write BARRY, 512 Broad- 
way, New York 12, N. Y. WAlker 5 -7000. 

ALL MAKES OF ELECTRICAL INSTRU- 
MENTS AND TESTING equipment re- 
paired. New and used instruments bought, 
sold, exchanged. HAZELTON INSTRU- 
MENT CO., 128 Liberty St., New York, N.Y. 

DIAGRAMS FOR REPAIRING RADIOS, 
$1; television $2. Give make and model. 
DIAGRAM SERVICE, Box 672 RE, Hart- 
ford 1, Conn. 
20 ASSORTED 1- and 2 -tube circuit dia- 
grams: receivers, transmitters, amplifiers, 
power supplies, etc. 500, full -page dia- 
grams. ELECTRONICS SERVICES, 16 
Bayside Ave., Hamilton, Ontario, Canada. 
9 -VOLT transistor batteries, 2 for $1. 
BROWN'S, 6114 Wissahickon, Philadel- 
phia 4, Pa. 
NEW ELECTRONIC- SCIENTIFIC KITS. 
Mine detectors, SW, experimental, printed 
circuits. Send 10¢ for catalog. KIT - 
TRONICS CORP., Dept. B, 6509 Whitman 
Ave., Van Nuys, Calif. 
13 GENUINE ALLEN HEX KEY 
WRENCHES. Smallest sizes made. .028" to 
1/4 ". Includes new 7/64" and 9/64" sizes. 
$1 ppd. JIM'S TOOLS, Box 51 -RE, Wayne, 
N.J. 

UNUSUAL HARD - TO - FIND ELEC- 
TRONIC ITEMS. Many government sur- 
plus. 5,000 listings. Catalog 100. BILL 
SLEP CO., Drawer 178RE, Ellenton, Fla. 
REPAIR AND TROUBLESHOOTING 
MANUAL on 16mm sound and projectors. 
Additional Service Sheets every month. $6. 
WESLEY TROUT, Engineer, Box 575, 
Enid, Okla. 

EARN $150 WEEK as Electronics Drafts- 
man. Send $25 complete home -study 
course. PRIOR INC., Dept. 125, 23 -09 169 
St., Whitestone 57, N.Y. 

SPEAKER SALE. Component quotes. 
Tapes. BAYLA CO., Box 131 -RE, Wantagh, 
N.Y. 

TRANSISTORIZED Police Radar Kit. All 
parts and simple instructions. Ready to 
wire. Legal. Works through car radio 
speaker. Improved long -range model M. 
$19.95 postpaid. DEEKIT CO., Box 7263, 
Houston 8, Tex. 

GARAGE DOOR OPERATORS $59.95. 
Rugged chain -drive automatic units. High- 
est quality. Free literature. DEMSCO INC., 
Sebring 23, Ohio. 

LEARN ELECTRONICS. Fix your own TV! 
Sample industrial tests. Job resume infor- 
mation. COMPLETE in one easy-to- under- 
stand volume. Only $1.95. Check or MO. 
EFCO, Box 1158, Torrance, Calif. 

SOLAR CELLS. 11/4" diam. High output. $1 
each. Also CdS, PbS and cesium cells at 
low prices. ELECTRONIC PRODUCTS 
CO., 605 Prairie St., St. Charles, Ill. 

BARBELLS, exercise equipment. Courses. 
Catalogue 100. GOOD BARBELL CO., Box 
143, Siloam Springs, Ark. 

COMPONENTS, Recorders, Tapes. FREE DIAGRAMS to repair recorders, televi- 
Wholesale Catalogue. CARSTON, 125 -T sions, radios. Give make, model. HANDEE, 
East 88th St., New York 28, N.Y. Box 146, Brooklyn 19, N.Y. 

WANTED- MISCELLANEOUS Quicksilver HICKOK 123 AUTOMATIC TUBE 
Platinum, Gold, Silver. Ores analyzed. CHECKER like new -$275.00, TV, 12450 
MERCURY TERMINAL, Norwood, Mass. N.W. Fifth Ave., Miami 68, Fla. 

TRANSISTORIZED products dealers cata- 
log, $1. INTERMARKET, CPO 1717, Tokyo, 
Japan. 
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BUY - SELL - TRADE cameras, lenses, 
telescopes, amateur radio equipment. DEN - 
SON ELECTRONICS, Box 85, Rockville, 
Conn. 

ADVERTISING INDEX 

Radio -Electronics does not assume responsibil- 
ity for any errors appearing in the index below. 

JULY 1961 
Advertiser 
Acoustic Research 
A.E. S. Inc 

Pane No. 

s l Aires Radio Corp 103 
Allied Radio Corp 1 7 94 
Aleto Radio Co 94 
Audio Unlimited 97 
Audlon 108 

B &K Manufacturing Co 11 
British Industries Corp. (Multicore) 108 
Brooks Radio & TV Corp 89 

Capitol Radio Engineering Institute 19 
Carston 104 
Castle Television Tuner Service 1111 
Centralab, Div. of Globe -Union 93 
CLASSIFIED ADS 112 
Cleveland Institute of Electronics 9 
Colman Electronic Products Co 100 
Columbia Wire & Supply Co.. 91 
Commissioned Electronics Co 1115 
Coyne Electrical School 96 
Cutick Electronics 104 

DeVry Technical Institute 7 Dreamer 95 
Dynaco Inc 18 

Electro -Voice Inc 102 
Electronic Chemical Corp 108 
Electronic Instrument Co. ( EICO) 24 
Electronic Measurement Corp 63 
Electronic Organ Arta 106 
Electronic Publishing Co Inc 106 

General Electric 83 
Gernsback Library Inc. 16, 107 
Grantham School of Electronics 15 

Heald Engineering College 105 
Heath Co 60 -61 
Holt, Rinehart & Winston Inc 100, 105 

Indiana Technical College .97 
International Crystal Manufacturing Co 70 -71 

Jerrold Electronics Co 16 

Karlson Associates Inc 87 
Key Electronics Co 104 

Lafayette Radio 23 
Lektron Inc 101 

Metres 9.5 
Moss Electronic Inc 74 -77 
Multicore 108 

National Radio Institute I 91 
National Technical Schools ........................ 5 

Philco Computer Div 8 
Picture Tube Outlet 108 
Polytronics !14 
Progressive Edu -Kits Inc 88 

Quam- Nichols Co 101 
Quieuole C'o. Inc 102 

RCA Electron Tube Div. Back Cover 
RCA Institutes 20 -21 
Rarl -Tel Tube Co 111 
Rider (John le.) Publisher Inc 62 
RTS Electronics Div 13 

Sams (Howard W. ) & Co. Inc 98, 99 
Scott (H. H. ) Inc 12 
Sencore 97 
Shure Brothers Inc 95 
Sonotone Corp. 22 
Sprague Products Co. 14 
Superscope (Sony) Inc 102 
Switchcraft Inc. 110 
Sylvania Electric Products Inc Inside Front Cover 

TAB 108 
Tarzian (Sarkes) Inc. 10, 100 
Transvision Inc. 104 

United Radio Co. 106 
University Loudspeakers Inc. Inside Back Cover 

Vidaire Electronics Manufacturing Co. 97 

Weller Electric Corp 79 
Winegard Co. 66 -67 
Wuerth 103 

xcelite Inc. 8 

SCHOOL DIRECTORY PAGE 109 

Niles Bryant School 
Indiana Technical College 
International Correspondence School 
Middleton Institute of Electronics 
Milwaukee School of Engineering 
Northrop Institute of Technology 
Pacific International College of Arts & Sciences 
Phila. Wireless Technical Institute 
Philco Technological Center 
Tri -State College 
Valparaiso Technical Institute 

Printed in USA 

RADIO -ELECTRONICS 
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there are drivers 

and there are drivers! 
Which is by way of saying: don't use a boy for a man's job! For performance, efficiency, depend- 
ability and penetration, let these man -sized features of University's loudspeaker drivers guide 
your choice: One -piece linen base phenolic diaphragm construction yields exceptionally 
uniform over -all frequency response Rim -centered palate assembly results in shock- and 
vibration -proof mechanism Powerful Gold Dot Alnico 5 magnet assembly Built -in trans- 
formers provide highest degree of versatility of application and flexibility of operation Indi- 
vidually precision -wound tropicalized voice coils Important conveniences of field -replaceable 
diaphragm assemblies, phase -coded terminals, standard threads for interchanging trumpets 

Conservatively rated continuous -duty power handling capacity at maximum conversion efficien- 
cies mean lower dollar -per -watt costs for the user Completely weatherproof construction and 
acrylic finish assure lifetime protection. With drivers like these you're off to a good start. Now 
team them up with trumpets from University's all- inclusive line - wide -angle, directional, 
radial - and you're ahead all the way. For complete details on University public address 
speakers and accessories, write Desk R -7, University Loudspeakers, Inc., White Plains, N. Y. 

CHOOSE FROM THESE SIX DELUXE ID MODELS -FROM 20 TO 60 WATTS 

1> -20, 20 watts ID -30, 30 watts ID -40, 40 watts ID -40T, 40 watts ID -60, 60 watts ID -60T, 60 watts 

OR FROM THE WORLD FAMOUS STANDARD LINE OF UNIVERSITY DRIVERS 

UNIVERSITY. 
WORLD'S LARGEST MANUFACTURER 
OF PUBLIC ADDRESS SPEAKERS 

A Division of Ling -Temco Electronics, Inc. 

www.americanradiohistory.com

www.americanradiohistory.com


A SPACE -AGE BATH FOR ELECTRON GUNS 
Another RCA Precaution Against Picture Tube Callbacks 
Superior TV picture tube quality depends Iargely on an electron 
gun that is precision -made and clinically clean, RCA assures the 
cleanest guns possible in Silverama Picture Tubes by employing 
the costly space -age technique of ultrasonic cleaning: scrubbing 
gun mounts with high -frequency vibrations in a super -wet deter- 
gent to remove even microscopic foreign particles. 

In this and every respect, RCA Silverama Picture Tubes are 
built to the highest standards of the picture tube industry. They 

Guns emerging from ultra- 
sonic cleaning tank. Still in 
the same tray, they are 
placed immediately in the 
radiant drying oven shown 
in the photograph at right. 

contain an all -new electron gun, all -new parts and materiails ex- 
cept for the envelope which is used. 

These extra precautions help substantially to red-tree trouble- 
some "in- warranty failures" and costly callbacks. So give yourself 
the advantage of selling the best name brand picture tube: RCA 
Silverama. It's now merchandised in an attractive, distinctive new 
package and is competitively priced with other leading brands. of 
picture tubes. See your Authorized RCA Distributor this week.. 

Gun mounts are dried for 
one hour at 150 °C (302 °F.). 
Then, super -dry and super- 
clean, they are taken out 
for final processing in our 
dust -free "White Room ". 

RCA ELECTRON TUBE DIVISION, HARRISON, N.J. 

Va Ir. 
The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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