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the secret's in the circuit 

new... 
BLONDER -TONGUE 
VHF BROADBAND AMPLIFIER 
model MLA -b only $14250 list 
for finest master TV installations-30 to 150 TV sets 

O Solderless radiation -proof 75 ohm coaxial fittings. 

O High -pass signal coupling, 174 to 216 mc. 

O Low -pass signal takeoff, 54 to 88 me. 

O Triode neutralization circuit. Patent - U. S. 2,761,023: 
Canada 535,392. 

OPremium frame -grid circuitry for minimum noise and maxi- 
mum gain. 

O (,rounded grid configuration prevents positive feedback and 
increases stability. Cascode amplifiers provide unusually low 
internal noise and high gain. 

O Separate high and low bands of amplification consistent with 
maximum gain and wide -band response, db any VHF 
channel. 

O Separate high and low band tilt controls to compensate for 
line loss, G db range. 

O Additional stage of amplification to bring up high band gain 
to same level as low band gain, within ±-.1 db. 

f fperated at less than 60q of maximum dissipation for maxi- 
mum tube life. 
Separate high and low band gain controls, 20 db range. 

® Low cost operation, draws only 0.43 amps. 

® Power line filtering network minimizes power line radiation 
problems. 

® louse protected circuitry. 
Pilot light, neon lamp draws negligible current. 

® Power transformer isolates unit completely from power line. 

® Solid state rectifiers for longer life, full wave configuration. 

® Dual filtering network for stable, hum -free operation. 

m Heater filter networks prevents feedback in heater circuit. 
ED Parallel heaters simplify servicing, increase tube life. 

Total amplifier gain 40 db (100 times). 

® Double -tuned interstage circuitry for maximum gain within 
desired bandwidth. 

Available at parts distributors, for further information write Dept EW -5 

BLONDER -TONGUE LABORATORIES INC. 
9 Ailing Street, Newark 2, New Jersey 

In Canada: Te'egw prnent Mfg. Co. Ltd., London, Ont. Export: Morhan Export Corp., New York 13, N. Y. 

hi-fi components UHF converters master TV systems industrial TV cameras FM-AM radios 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


 

learn ELECTRONICS TÉLÉVISIÓÑ 

by Practicing at Nome 
YOU PRACTICE 
with transistors and circuits 
similar to Industrial Elec- 
tronic equipment. You 
build 4- frequency os- 
cillator and check 
signal phase shift 
with oscilloscope. 

YOU PRACTICE building working 
transmitter with CW and phone modula- 
tion. Experiment with "clamping" circuits, 
key filters and transmitter operation. 

YOU PRACTICE 
with UHF 400 megacycle 
oscillator. Duplicate 
transmission line pro- 
cedure. Conduct 
numerous exciting 
experiments, build 
ground -plane, beam, 
Yagi and other type 
of commercial 
antenna systems. 

YOU 
PRACTICE by building and tes~t-a 
ing Model W Vacuum Tube Voltmeter. t . ' Measure resistance, voltage. Test Elec.- -. tronic parts, tubes. 

SPECIAL TRAINING 
KITS FURNISHED 
NO EXTRA CHARGE 

YOU PRACTICE 
with crystal diodes, neon 

indicators, capacitors. 
Experiment with tele- 

metry used in industry 
and in satellites; prac- 

tice with basic cir- 
cuits used in digital 

and analog computers. 

e-- 

Fast Growing Use of Electronics in Rockets, Automation, Communications, Aviation, 

Transportation, Business, Television is Creating New, Interesting, High Paid Jobs. 

NRI TRAINED MEN 
GET JOBS LIKE THESE 

NR 1 is America's oldest and largest 
home study Electronic- Radio-Tele- 
vision school. There are thousands 
of successful NRI graduates 
throughout the United States and 
Canada earning high salaries, doing 

interesting and important work. THOMAS 
FAVALORO got a job in Elec- 
tronics before completing his NRI 
course and is now quality control 
chief. DONALD SMITH enrolled 
while in high school, worked at the 
Guided Missile Test Center in Florida, now 
teaches Industrial Electronics. DUANE BIT - 

NER says he really enjoys going to 
work as a technician on the Hawk 
Missile System. Free book tells 
what other graduates are doing and 
earning, what they say about Elec- Soon after enrolling you can apply your knowl- 
t rnu e. and NRI. Mail coupon now, edge and make extra money fixing radio and 

MOW uor .Attto.$01001. s$01001. television sets, servicing other electronic de- 
vices, in your spare time. Thousands add to ational R Institute their income this way. Many build prosperous 

w A.o,SOTOS I. o.c.. sST111.1SSID 1.14 full time businesses from this beginning. 

Job counselors are recommending Electronics 
because they know the pay is high, jobs are 
interesting, advancement opportunities are 
great. Electronics is a multi -billion dollar in- 
dustry now and experts predict it will double 
in a few years. This means big opportunity 
for the man with training and know -how for a 
career as an Electronic Technician. 

Learn More to Earn More 
NRI offers specialized training for the beginner, 
and for the experienced man, in Industrial and 
Military Electronics, Radio and Television 
Communications, Radio and Television Serv- 
icing. You train right at home in spare time. 
No previous experience needed. You don't 
need a high school diploma. Keep your job 
until you are ready for a better one. 

Add to Your Income Soon 

FC 1" RON ICS lk OR 

May, 1960 

Find Out What NRI Offers 
For 45 years NRI has been training ambitious men for suc- 
cess. The opportunity in Electronics is great. It is estimated 
that four to seven Electronic Technicians are needed for 
every Engineer. If you are unhappy with your present work, 
want better pay, a brighter future, mail the coupon. Remem- 
ber, wishing won't solve your problem. You must act to get 
ahead. Don't put off. Free 64 -page book tells about Elec- 
tronic opportunities and how NRI will train you at home 
for them. Convenient monthly payments. 

National Radio Institute 
Washington 16, D. C. OEE J 

Send me full information without cost or 
obligation. (Please Print. No salesman will call.) 

Name Age 

Address 

City Zone. .State 
ACCREDITED MEMBER NATIONAL NOME STUDY COUNCIL 

I,w.he,l , . y zie.un.is enl,n,.ein. C :,ny. tTUnm B. ZIIr. (hair ,u:u, of th.. w,:.ra tuwo-th.-,: : t 4:1 S. w:n,na, A.,.,c:,,;, :. w. se vend I11lnn,i.. .\,i,i ..i..11hy l'n.t °IH,.e lhhnrtn,t,,,. r tawn. (nuncio. a- .trn,l.rh,., matter. SUBSCRIPTION RATES: ono year l.'. S .,ad 1,,,,,n.:,I Canada $S.r,o: l'an American Colon Cuunlrle.. SS.SII¡ all other foreign c,n,n ,t,. ., ,. ,n. 
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Dependability 
is a 

built -in 
feature 

of 
all 

Delco 
Radio 
Service 

Parts! 

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

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

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

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

For speakers, transistors. transformers and other fine parts for Delco and other radios, see your Delco Electronic 

Parts Distributor. He carries the complete line. Other extras you get with Delco are Wide selection of special 

application parts Complete technical training program Effective warranties Dealer identification signs. 

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

.LCO 
ADIO 

Division of General .Vetore Kokomo. Indiana 

Available everywhere through 

Electronic Distributors 
associated with 

sM UM.S 
x: 
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let U2y trcauc yours H 
to be the PROFITABLE 

HANDS OF AN 

andy Hands 

Electronics 
Technician 

=11D'MZINI 

From ... RADIO- RADAR -TV 
To ... GUIDED MISSILE CONTROL! 

Electronics offers exciting opportunities for the man 
with "handy hands." It may offer him a choice of 
many good -paying jobs -even a business of his own. 
What do we mean by "handy hands "? If you enjoy 
playing ball, or you tinker with an automobile, or use 
simple tools around your home, you most likely have 
"handy hands " -a great help in preparing for a good 
job in Electronics. Ideal for men 17.55. 

In our 29 years as a fine Electronics Training Center, 
experience proves that the man with "handy hands" 
usually becomes a good technician. 

But he does need training! You can get this training 
the DeVry way: in our big training centers at Chicago 
or Toronto, or right at home in your spare time with 
motion pictures, equipment etc. while you keep your 
present job. 

SEND COUPON FOR FREE FACTS! 

Adjusting PA System 

GE= 

Workshop 

Hobbyist 
TV Director 

If you can read and understand directions, do any of the things men- 
tioned above, you can train for jobs in Electronics which can bring 
money and glamour. DeVry Tech training movies make Electronics 
principles so plain. so much easier to grasp. Other DeVry Tech train- 
ing projects with lessons. tools and equipment are planned to bring 
more skill to your "handy hands." 

So why hesitate? Let us help you make those "handy hands" skilled 
hands. Send in that coupon now! 

EMPLOYMENT SERVICE 
At no additional cost, our Employment Service is available to all 
DeVry Tech graduates. We help you get started toward a good job 
or a profitable business of your own. 

2 FREE Booklets Act Now ! 
Accredited Member of 

Notional Home RT t Study Council "One of 
¡rn t- North America's Foremost 
eI -1 i T'i .7 I-t, Electronics Training Centers" 

POCHT WIN 

Real 

Earnings 

®W/ 

164seVRY INSTITUTE 
G O T O R O N T O 

May, 1960 

Pictures of men with "Handy 
Hands" and "Skilled Hands" -What 
makes the difference? Training! 
COUPON TOG.- 

DeVRY TECHNICAL INSTITUTE, Dept. EW -5_p 
4141 Belmont Avenue, Chicago 41, III, 
Please give me your two free booklets, "Pocket Guide to Real Earnings" 
and "Electronics in Space Travel," also include details on how to prepare 
for a career in one or more branches of Electronics. 

Nome Age 

Apt Street 
PLEASE PRINT 

City Zone State 

(] Check here if you face military service. 
Canadian residents: Write DeVry Tech of Canada, Ltd, 

2073 626 Roselawn Ave.. Toronto 12, Ontario 
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a college -level 
home study program 

in electronics 
...for serious -minded 
men desiring higher 

income and status 

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 

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. 

E. H. Rietzke, President 
Capitol Radio Engineering Institute 

May. 1960 

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 

Columbia Broadcasting System 
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. 

Write for our detailed 44 -page catalog giving 
you complete facts, CREI also offers a Resi- . 

dente School program that qualifies graduates 
for an AAS degree. Day and evening classes. 

Mail this coupon ... today! 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1105 -G, 3224 Sixteenth St., N. W., Washington 10, D. C. 

Please send me your course outline and FREE 44 -Page 
Book "Insurance for Your Future in the New World 
of Electronics" ... describing opportunities and CREI 
home study courses in Advanced Electronic Engineering 
Technology. 

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

greatest Communications Engineering Technology 
interest Television Engineering Technology 

Aeronautical Electronic Engineering Technology 
Automation and Industrial Electronic Engineering Technology 

Name Age 

Street 

City Zone State 
Check: Home Study Residence School Korean Veteran 

To obtain fast, immediate service and to avoid delay, it 
is necessary that the following information be filled in: 

Employed by 

Type of present work 

Education: Years high school Other 

Electronics experience 
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SOUNDCRAFT MAßNlTIC TArE 

SOUNDCRAFT 

OUN 
oCRáFT 

DCRAFT 

DCRAFT 

DUND 
RAAFT 

kF1 

THE 

TAPE THAT COST 

$9 non MO 
TO PERFECT! 

SOUNDCRAFT TAPE 

WITH THE NEW 

FA-4 FREQUENCY 

ADJUSTED 

FORMULATION 
DESIGNED TO MEET THE UNLIMITED CHALLENGE OF 

THE MOST EXCITING NEW ERA IN RECORDING HISTORY! 

Only years of research... and the most mod- 
ern and advanced tape manufacturing facili- 
ties in the world ...could have perfected this 
tape! Soundcraft's new FA-4 FORMULATION is 
frequency adjusted to provide the superla- 
tive sound reproduction demanded in this ex- 
citing era of new discoveries and innovations 
in tape recording. You'll hear "highs" as 

never before...the full frequency spectrum 
for perhaps the very first time! 

Insist on Soundcraft Tape with the new FA-41 

FORMULATION before you run another reel 
through your recorder...you'll never settle 
for inferior sound reproduction again! 

REEVES SOUNDCRAFT CORP. 

Great Pasture Rd., Danbury. Conn. Chicago. 28 E. Jackson Blvd. 

Los Angeles: 302 N. LaBrea Toronto: 700 Weston Rd. 

.. for the Record 
By W. A. STOCKLIN 

Editor 

TRACKING THE "THOR" 

WE were recently privileged to witness 
I he actual launching of a "Thor" mis- 

sile at the Vandenberg Air Force Base 
in California from the vantage point of 
a tracking van stationed three or four 
miles from the launching pad. 

Granted that it would have been a lot 
more dramatic had we been closer than 
we were, still it was an unforgettable 
sight. The "Thor" is a single -stage mis- 
sile which rises rather rapidly from the 
launching pad as compared to its prede- 
cessor, the "Redstone." The "Redstone" 
had a thrust only slightly in excess of 
its over -all weight and, when launched, 
it would seem to hover- making one 
wonder whether it would make it or 
not. The "Thor," on the other hand, has 
much more thrust and its launching is 
more decisive in that it leaves with a 
roar and accelerates rapidly. It leaves 
one with the feeling that it "knows 
where it's going." 

From our vantage point, we saw the 
"Thor" rise from behind a hill and, in 
a matter of seconds, it was in a cloud 
bank lost to sight. Our interest then 
turned quickly to the tracking equip- 
ment and, of course, the results. The 
tracking van, one of several tracking 
centers stationed around the area, was 
a rather modest affair. It seemed to be 
limited only to recording essential in- 
formation. It was capable of picking up 
several different characteristics tele- 
metered by the missiles and these were 
confined solely to the operation of the 
power plant and navigational data. 

The firing was all over in minutes 
and our attention turned to a chart 
approximately 20 feet in length which 
presented, graphically, seven channels 

of data. The complete results, of course, 
are not for publication, but we can re- 
veal that the missile covered a distance 
in excess of 1000 miles and landed 
in a pre -designated area in the Pacific 
Ocean. 

We were interested to learn that the 
only pertinent information recorded 
spanned the period from the firing of 
the missile to the moment that the mo- 
tor cut off. The most critical factor for 
maximum target accuracy is the shut- 
off time of the motor. This must be 
done within a fraction of a second and 
from that point on, since this particular 
missile is not guided, its trajectory can 
be mathematically calculated, with a 
high degree of accuracy. 

Vandenberg Air Force Base is located 
approximately 135 miles north of Los 
Angeles. It is directly on the Pacific 
Coast and the base is confined to an 
area some 14 by 28 miles. There is no 
doubt that this base will become the 
largest missile launching center on this 
continent and that, eventually, it will 
exceed Cape Canaveral in both size and 
activity. Its operations are not con- 
cerned with the procurement of scien- 
tific data from outer space but with 
weapon testing exclusively. 

The base, which is under the juris- 
diction of the First Missile Division of 
the Strategic Air Command, has over 
$14,000,000 worth of communications 
gear, cables, and terminating equip- 
ment and over a million dollars worth 
of other electronic equipment. Within 
three years plans call for a three -fold 
increase in their communications net- 
work to a total value of between 45 and 
50 million dollars. -3( 

INVITATION TO AUTHORS 
Just as a reminder, the Editors of ELECTRONICS WORLD 

are always interested in obtaining outstanding manu- 
scripts, for publication in this magazine, covering the 
fields of audio and high -fidelity and radio-TV- indus- 
trial servicing. Articles in manuscript form may be 
submitted for immediate decision or projected ar- 
ticles can be outlined in a letter in which case the 
writer will be advised promptly as to the suitability 
of the topic. We can also use short "filler" items 
outlining worthwhile shortcuts that have made your 
servicing chores easier. This magazine pays for ar- 
ticles on acceptance. Send all manuscripts or your 
letters of suggestion to the Editor, ELECTRONICS 

WORLD, One Park Avenue, New York City 16, New York. 

B ELECTRONICS WORLD 
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2 Great knight -kit Citizens Band Transceiver Kits 

YOUR CHOICE OF THE FINEST VALUES IN 2 -WAY RADIO EQUIPMENT 

For Auto -to -Auto 
or Auto to 

Home or Office 

For Farming 
Operations 

Local Trucking, 
Delivery, 

Construction Work 

Boat -to -Boat, 
Ship -to -Shore 

YOU BE 
THE JUDGE OF knight-kit 

VALUE 
FREE Examination Privilege 

We invite you to take advantage of our exclusive free examina- tion offer. Order a Knight -Kit Transceiver. 
Examine it on arrival. Inspect the quality of the easy asnents, the circuitry, the confident bly manual. We're so you'll want the kit, we can make this offer: If you're not COMPLETELY SATISFIED, just re- turn the kit for full refund! 

Citizens Band Superhet Transceiver Kit 

Y-712L 

57995 

$5 

BEAUTIFUL STYLING...UNEXCELLED PERFORMANCE 

Have dependable, economical 2 -way radio commu- 
nication with this top- rated, do- it- yourself trans- 
ceiver. Has two crystal -controlled transmitting 
positions; operates at maximum FCC legal power 
input of 5 watts fully modulated. Superhet receiver 
is continuously tunable over the full 22 channel 

band; also has two optional crystal -controlled fixed frequency 
positions. Works just like press -to -talk intercom - speaker also 
serves as mike. 

Ultra -selective, highly sensitive dual -conversion superhet 
receiver features built -in adjustable squelch and noise limiter. 
Sensitivity (manual) is better than 1 µu for 10 db S /N; crystal, 

µu. Includes built -in AC power supply. Easy to assemble; 
has dependable printed circuitry and pre -aligned IF trans- 
formers. With distinctively styled high- impact case, 5 x 12 x 12 ". 
Complete with all parts, wire -type doublet antenna, and one 
transmitting crystal (available for any channel from 1 to 22- 
specify preference). FCC application form is included (license 
is available to any citizen over 18 -no exams to take). See 
below for DC mobile supply, vertical antenna, etc. Wt., 20 Ilt, . 

Model Y -712L. $5 Down. ONLY 17995 

Y -729L. 3 Ft. Vertical Antenna. 2 lbs. NET 6.50 
Y -714L. Mobile Mounting Bracket. 4 lbs. NET 5.35 
Y -723L. 6 -12 V. Mobile Power Supply. 6 lbs. NET 10.95 
Y -769L. Optional Receiving Crystal (specify frequency) 1.99 
Y -719L. Optional Hand -Held Mike. 1 lb. NET 9 50 

Manufactured and 
sold exclusively by ALLIED R A D I O 

May, 1960 

tr 

Top Buy Citizens Band Transceiver Kit 
Y -713L Now have your own private 2 -way 

radio system at an amazingly low cost! 
Consists of easy -to- assemble superre- 
generative receiver and 5 -watt trans- 
mitter. Readily fits car, boat or desk. 
Single, one -switch operation permits 
talk or listen. Receiver tunes all 22 

channels continuously. Built -in AC power supply. 
Handsomely styled case, 7x10 x8! With mike, doublet 
antenna, and transmitting crystal (specify channel 
-1 to 22 -if you have a preference). See below for 
antenna, mobile power supply, etc. Shpg. wt., 10 lbs. 

Model Y -7131. $2 Down. ONLY $3995 

Y -729L. 3 Ft. Vertical Antenna. 2 lbs. NET .. 6.50 
Y -723L. 6 -12 V. Mobile Power Supply. 6 lbs. 10.95 
Y -724L. Mobile Mounting Bracket. 4 lbs. NET. 5.35 

$3995 

$Z 

ALLIED RADIO CORP., Dept. 72 -E 

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

Please ship: Y -7121 Transceiver. Y -713L Transceiver. 
Y -7291 Y -7231 Y -714L Y -7241 
Y -7691 Y -7191 E - enclosed 

Send latest catalog describing Knight -Kits. 

Name 

Address 

City ._one State 
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How far can you 
go in electronics... 
without a degree? 

10 
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At the SAGE display console, Dick Brani reads 
1957 magazine story about his IBM career. 

Two years ago, when Richard F. Brani was first asked 
to review his field engineering progress at IBM, he'd 
been recently promoted to computer instructor. Now, 
he has a new and more crucial responsibility: Group 
Manager of 20 field engineers who keep a SAGE 
computer operating at its peak, bulwarking America's 
air defenses. Here's his story. 

GIVEN IMPORTANT ASSIGNMENT. "In my first four years with 
IBM. my field engineering career has taken several giant steps 
forward -despite my lack of a college degree," reports Dick 
Brani. "When I joined the Company, my special training con- 
sisted of graduation from a technical school, an F.C.C. license, 
and some Army engineering training. Now. I have a responsible 
management job in the SAGE Project, my knowledge of elec- 
tronics has grown tremendously, and my future looks as promising 
as I could wish it. 

"How did I make this progress? IBM believes that -after 
comprehensive training- technicians like me can handle assign- 
ments generally performed by graduate engineers. And IBM 
has been proved right. Hundreds of technicians are now func- 
tioning successfully as IBM field engineers." 

20 WEEKS' COMPUTER TRAINING. Dick Brani joined IBM in the 
fall of 1955. He was immediately enrolled in a 20 weeks' computer 
units training program. "You learn how the different units of 
large -scale computers like SAGE operate ... how the computer 
itself can help diagnose and locate trouble ... and how to make 
fast. precise repairs." he says. "Once assigned to a SAGE Site, 
field engineers may also attend classes -during regular working 
hours, by the way -to keep up with advanced developments in 
electronics. Our site. for example, recently had a course on the 
new, increased- capacity SAGE 'memory'." 

ADVANCES RAPIDLY IN FOUR YEARS. "I know of few other coin- " panies that offer technicians better or more valuable training 
than IBM," Dick Brani says. "This training can prove an 'open 
sesame' to engineering and management opportunities not usually 
available to men lacking college degrees." 

After his training. Dick Brani's abilities won him a position as 
instructor in IBM's education program. For two year,, he taught 
courses in computer units and - 
systems. Then, a little over a year 
ago, he was promoted to Group 
Manager of 20 field engineer, 
assigned to install -and main - 
tain-a SAGE computer at a 
new site. "I'm responsible for the 
successful operation of the com- 
puter. I have to check out re- 
pairs my men do. schedule main- 
tenance activities and supervise 
all new engineering changes." 

May, 1960 

Introducing a new field 
engineer to SAGE operations. 

Dick Brani (right) discusses the new SAGE "memory" with a eld engineer. 

WHAT IS SAGE? SAGE is a vital part of America's air defense 
system. At the core of the SAGE system is a network of fast, 
extremely reliable electronic computers. In each sector of our 
nation, a SAGE computer is constantly in operation. 24 hours 
a day, helping the Air Force prevent surprise aerial attacks. 
Here's how SAGE works: The computer receives radar data 
from many observation points. It checks this information against 
known air traffic for the sector and presents to the Air Force a 
pictorial display of the air situation. If need be. the computer can 
guide a BOMARC missile to a target for certain interception. 

COUNSELING TO DEVELOP STRONG LEADERS. "My most challenging 
duty as a SAGE Group Manager? Helping the men in my group 
advance and develop," replies Dick Brani. "One way I do this is 
by periodically rotating my men so that they become familiar 
with all phases of large -scale computer operation. But the 
most effective way is through counseling -just sitting down with 
a man and discussing his progress, his prospects. his career goals. 
IBM encourages frequent and intensive counseling. By this 
method the Company finds and develops the strong leaders it 
needs to stay at the head of its field." 

SAGE PROGRAM STILL GROWING. "My future? I can advance to 
still more important responsibilities in SAGE field engineering." 
says Dick Brani. "SAGE has grown tremendously since its 
inception a few years ago, and it's still growing rapidly. Or. I 

can move into major spots in education, personnel, management, 
development engineering -or nearly any activity you can name. 
My future at IBM is limited only by my ability as an individual." 

e e 

If you have a minimum of 3 years' technical schooling alter 
high school -or equivalent experience -you may be eligible for 
20 weeks' training as a computer units field engineer. While 
training, you receive full pay plus living allowance. Your starting 
salary will be determined by the extent of your education and 
experience. 

WRITE TODAY TO: Mr. N. H. Heyer, Dept. 650Q 
Federal Systems Division 
IBM Corporation 
Kingston, N.Y. 

You'll receive a prompt reply. Personal interviews arranged in all 
areas of the United States. 

IBMa 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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NEW 4-WAY 

POCKET 1001 
a real "working partner" 

for removing backs of TV sets 

and installing antennas 

It's a 1/4" nut driver! 
fits Parker -Kalon screws. 

Genuine Xcelite 
plastic handle - 
shaped and 

balanced for 
working ease. 

Equipped with 
pocket clip. 

2 It's a 7/16" 
nut driver! 
Ideal for 
antenna 
installations. 

3 It's a No. 1 

Phillips 
screwdriver! 

Double -end blade 

inserts in 7/16" hex 

opening. lust push 
it in or pull it out! 
Patented spring 
holds it firm. 

4It's a 3/16" 
slotted screwdriver ! 

Ask to see 

"No. 600" 
next time you 

pick up parts ... 

0117331 
XCELITE, INC. ORCHARD PARK, N.Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 
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Within the -ff 

DR. ROBERT J. GNAEDINGER, JR. has 
been named to the post of Senior Solid 
State Chemist for 
the Semiconductor 
Products Division of 
Motorola Inc. 

He joins the New 
Processes Research 
Group and will be 
involved in the de- 
velopment of new 
chemical processing 
techniques, particularly as applied to 
the improvement of semiconductor de- 
vice surface stability. 

Dr. Gnaedinger received his doctor- 
ate in physical chemistry from the Uni- 
versity of Chicago in 1951 and for the 
past five years has been a member of 
the technical staff of Bell Telephone 
Laboratories. Prior to that he was a 
post -doctoral research associate in the 
Department of Physics at the Univer- 
sity of Illinois where he conducted 
binary metal alloy studies. 

s s s 

WALLY SHULAN of Wally Shulan cE Co.. 
Jersey City, New Jersey has been elect- 
ed president of the Electronic Repre- 
sentatives Association for 1960. He 
succeeds Burt C. Porter of Seattle. 
Washington in the post. 

Charles N. Hoemig of Hoemig Sales 
Co., Fort Wayne, Ind, was named 
chairman of the board while Philip 
Andress of Philadelphia, Clark R. Gibb 
of Minneapolis, and Robert Boniface of 
North Hollywood, California were 
named district vice- presidents for the 
eastern, central, and western districts 
respectively. 

A former vice -president, Norman 
Kathrinus of St. Louis, was elected 
secretary while Harry Halinton of Chi- 
cago was re- elected to the post of treas- 
urer. Announcement of the election 
results was made at the organization's 
first annual convention held in Chicago. 

* * * 

ARTHUR J. HATCH. JR. of New York 
City has been appointed a vice- presi- 
dent of Stromberg- 
Carlson and named 
general manager of 
its Special Products 
Division. In his new 
post Mr. Hatch suc- 
ceeds Anthony G. 
Schifino, who re- 
signed to become 
executive vice- presi- 
dent of Rochester Radio Supply Com- 
pany. 

As general manager of the Division, 
Mr. Hatch will direct the production 
and marketing of the firm's line of 
high -fidelity components and stereo- 
phonic "Component Ensembles," inter- 

communication and sound distribution 
systems, "Dial -X" private telephone 
systems, "Pagemaster" radio paging 
systems. auto radios, and a variety of 
other products. 

He will make his headquarters in 
Rochester, New York. 

s * a: 

CGS LABORATORIES, INC. of Wilton, 
Conn. has formed a new Magnetic Com- 
ponents Division under the manager- 
ship of John L. Gray . . . ELECTRO- 
MEASUREMENT, INC. of Portland, Ore- 
gon has changed its corporate name to 
ELECTRO SCIENTIFIC INDUSTRIES. No 
change in ownership or corporate struc- 
ture is involved .. . SONY CORPORA- 
TION of Tokyo has set up its own 
United States distribution firm. SONY 
CORPORATION OF AMERICA, with of- 
fices at 514 Broadway, New York 12, 
N. Y. The new organization will handle 
the sales, repairs, and servicing of all 
of the firm's products heretofore dis- 
tributed by DELMONICO INTERNA- 
TIONAL. 

DR. HARVEY FLETCHER has been named 
consultant for Shure Brothers. Inc., 
manufacturer of mi- 
crophones, phono 
cartridges, and elec- 
tronic components. 

Dr. Fletcher is 
dean emeritus of the 
College of Physical 
and Engineering 
Sciences at Brigham 
Young University. 
From 1916 to 1949 he was with Bell 
Telephone Laboratories, retiring as 
director of physical research. 

He is one of the organizers and a 
past president of both the Acoustical 
Society of America and the American 
Institute of Physics. He is also a Fel- 
low and past president of the American 
Physical Society, a Fellow and past 
vice -president of the American Associa- 
tion for the Advancement of Science, 
and a Fellow of the AIES. 

TRANSCO PRODUCTS. INC. has com- 
pleted a new building and special fa- 
cilities at its West Los Angeles plant 
to provide a total of 22.000 square feet 
of floor space plus 10,000 square feet of 
external facilities for mock -ups and 
testing on a two -acre site . . . The new 
address for TELEMETER MAGNETICS is 

P.O. Box 329, Culver City, California 
. TERMINAL ELECTRONICS, INC. has 

moved into a modernized, air- condi- 
tioned, three -story building at 236 W. 
17th Street in New York City . . . The 
Parts Division of SYLVANIA ELECTRIC 
PRODUCTS INC. will construct an 18,000 - 

square -foot weld plant on the corn- 

ELECTRONICS WORLD 
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"Bakery "? An "Oven "? Yes, but not for bread. For 
Silver Screen 85 Picture Tubes! Giant ovens (Lehrs)- 
each about one -third the length of a football field - 
"bake in" the big differences that make Sylvania Silver 
Screen 85 the finest replacement TV picture tube ... 
second to none! 

The giant ovens heat -treat the glass and bake the 
phosphor screen and other internal coatings. Impor- 
tant, too -this process removes residual volatile mate- 
rials such as lacquer and water used in applying the 
phosphor screen. 

This treatment must be done slowly, under careful con- 
trols and is very essential to the proper processing of 
the bulb. This process also assures "stronger" glass, 

May, 1960 

T 

Subsiáiary of 

free of undesired strains. It extends picture tube life 
by ridding the bulb of contaminants that could later 
cause inter -element leakage, gassing and loss of emis- 
sion. The manufacturer who employs expensive equip- 
ment such as this can assure you of a consistently top - 
quality product. 
So, when you recommend a replacement picture tube, 
recommend the finest ... a Sylvania Silver Screen 85. 
It gives your customers what they want: 
better pictures for a longer time. Gives you 
what you need: profitable TV service calls. 

Electronic Tubes Division, 
Sylvania Electric Products Inc., 

1740 Broadway, New York 19, N. Y. 

13 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RESIDENT SCHOOL COURSES 
IN NEW YORK AND LOS ANGELES 

Industry needs Electronic Technicians! 

Let RCA 
train you in 
Advanced Electronics 
This is the college -level training you need 
to work with professional engineers on re- 
search, development, or production projects 
in such fields as: automation, guided missiles, 
radar, television, computers, and other ad- 
vanced electronic applications. 
RCA Institutes Resident Schools in New 
York City and Los Angeles offer this com- 
prehensive course that prepares you for any 
field of electronics you may choose. Other 
courses in TV and General Electronics, 
Radio and Television Servicing. 
Classes start four times each year. Applica- 
tions now being accepted. 

RCA INSTITUTES 
SCHOOLS OF TELEVISION A ELECTRONIC TECHNOLOGY 

A Service of Radio Corporation of America 

® Another Way RCA Serves Education Through Electronics 

I- - - -- -Send to the school nearest you!- - - - - -t 
RCA Institutes, Inc., Dept. EWR -50 

350 West 4th Street Pacific Electric Building, 
New York 14, N.Y. 610 S. Main St., L. A. 14, Cal. 

Please send me your FREE catalog of Resident School 
courses. 

Name 

Address 

City 

(PLEASE PP YTI 

Zone State 

For Home Study Courses See Ad On Opposite Page 
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pany's Lexington Avenue site in Warren, Pa. The plant is 

expected to be in operation by September . . . CBS ELEC- 

TRONICS has opened a new warehouse at 231 Johnson Ave. 
in Newark, N. J. . . . ZENITH RADIO RESEARCH CORPORA- 
TION has moved to a new plant at Menlo Park. California 

. . . SOUND APPARATUS COMPANY has moved from Stir- 
ling, New Jersey to new quarters in Tucson. Arizona. The 
mailing address is P.O. Box 1471 . . . BEL CANTO STEREO- 

PHONIC RECORDINGS has moved its Culver City based 
headquarters to Columbus. Ohio. The firm is a subsidiary 
of THOMPSON - RAMO - WOOLDRIDGE ... OLSON RADIO 
CORPORATION of Akron. Ohio has announced the opening 
of its eighth warehouse and store at 4642 W. Century 11vd.. 
Los Angeles . . . The audio products section of GENERAL 

ELECTRIC COMPANY's radio receiver department is being 
transferred to existing company -owned facilities in Deca- 
tur. Illinois . . . LAND -C -AIR SALES, manufacturers' repre- 
sentative, has moved its main office to 76 Main Street in 
Tuckahoe, New York. 

c a 

SAMUEL J. McDONALD has been appointed assistant man- 
ager of the distributor sales department of Sylvania Elec- 
tronic Tubes, a division of Sylvania 
Electric Products Inc. 

He has served as eastern regional 
distributor sales manager for the di- 
vision since 1956 and prior to that was 
northeastern district manager at the 
company's Woburn, Mass. office. In his 
new post he will continue to have his 
headquarters at the company's sales 
office in New York City. 

Mr. McDonald joined the company in 
1943 as supervisor of personnel in 
Salem, Mass. and joined the distributor sales department in 

1946. He is a graduate of Brown University and also at- 
tended MIT, Boston University. and Harvard. 

s s s 

EIA has issued production figures covering radio and TV 

sets as well as phonographs and TV and receiving tubes. 
According to the industry's trade association more than 

15.6 million radios were made in 1959 as against about 12.5 

million for 1958. TV output exceeded 6.3 million as com- 
pared with 4.9 million in 1958. 

More than 2.7 million stereophonic units were included 
in the total of nearly 4.4 million phonographs sold at retail 
last year while factories sold more than 4.3 million phono- 
graphs, some 3 million of them stereo. The figures on 

phonograph sales are for complete packages only and do 

not include the component field. During 1958 approxi- 
mately 2,867,606 mono phonographs were sold at the factory 
level while 1,104,924 stereo units were shipped. 

TV picture tube production for 1959 totaled 9,522,546 

units as against 8.252,480 for 1958 while receiving tubes 
reached almost 433 million as against some 397 million for 
the previous year. 

C 

AUDIO DEVICES. INC. has approved the sale of the firm's 

rectifier division in Santa Ana, California to the LARK COR- 

PORATION by an overwhelming vote of its stockholders . . . 

BENDIX AVIATION CORPORATION stockholders voted to 

adopt a new name, THE BENDIX CORPORATION, as indicative 
of the company's diversified industrial position. The new 

name will he put into effect about June 1st of this year . . . 

REEVES SOUNDCRAFT CORPORATION has purchased the 

blank recording disc manufacturing facilities and inven- 

tories of the BOGEN- PRESTO DIVISION of SIEGLER CORP. 

TEXTRON INC. has acquired TERRY MACHINERY COM- 

PANY LTD. of Montreal, Canada for an undisclosed cash 

purchase price. The new subsidiary will continue under the 

management of W. H. Terry, founder of the company . . . 

TELETEX. INC. of St. Paul, Minn. has announced the acqui- 

sition of all assets and business of BALLASTRAN CORPORA- 

TION, Fort Wayne, Ind. manufacturer of magnetic -type de- 

vices for the electronics industry .. . ELECTRONIC ENGI- 

NEERING COMPANY OF CALIFORNIA has purchased the 

ANAHEIM ELECTRONICS COMPANY. INC., maker of elec- 

tronic program control devices. -30- 

ELECTRONICS WORLD 
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ellA LET RCA TRAIN YOU 
Vaire IN ELECTRONICS 

RCA Institutes, one of the world's leading electronic 
technical schools, offers a Home Study Course in ... 
ELECTRONICS FOR AUTOMATION 
... Now you have four comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 

Electronic Fundamentals Electronics 
for 
Automation 

Television 
Servicing 

Send for our 

64 page Home 

Study Catalog 

FREE! 

your 
n 

Elec 

FOR 

RESIDENT SCHOOL COURSES 

SEE AD ON 

OPPOSITE PAGE. 

ANOTHER WAY RCA SERVES EDU- CATION THROUGH ELECTRONICS 

May, 1960 

. 
A 

1116. E5, 

I- 

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

RCA INSTITUTES, Inc. Home Study School. Dept. EW50 
A Service of Radio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 
Please rush me your FREE illustrated 64.page book "Your Career in Electronics," 
describing your home training programs. No obligation. No salesman will coll. 

Nome Age 
Please print 

Address 

City Zone State 

Veterans: Enter discharge dote 

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

To save lime, paste coupon on postcard. 
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I'm 
loaded with 
performance, 

man 
(NO SYNC PROBLEMS 

WITH ME) 

16 

I've got everything you need in a horizontal 

oscillator: No heater- cathode leakage to throw 

a TV set out of sync. No microphonism to tear 

the picture. And long, long life to eliminate 

call -backs for you. 

The new CBS 6CG7 offers you total reliability 

... proved in performance by leading TV set 

manufacturers. You, too, can profit from the 

total reliability of CBS tubes. Just make it a 

habit always to replace with CBS. 

The CBS 6CG7 is a 

premium - performance 
tube. Hum -free coil 
heaters assure long life. 
And combined with a 

ring getter and pinched 
cathodes, they virtually 
eliminate heater -cath- 
ode leakage ... notori- 
ous for causing loss of 
horizontal sync. Twin 
top micas and semi - 
automated precision as- 
sembly minimize micro - 
phonism. Truly the CBS 

6CG7 ... best in the in- 

dustry ... has advance - 
engineered features 
found only in premium - 
performance tubes. 

TOTAL RELIABILITY 
.. proved in performance 

CBS ELECTRONICS 
Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

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

ELECTRONICS WORLD 
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NOW! 
at a price 

you can afford. MAKE MORE MONEY 

in 
TELEVISION aojo- eieraoxics 

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

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

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

MORE COMPLETE..,You learn ALL PHASES of 
T eletision- Raxlio- Electronics. 

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 Tl ITION 

iA 

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

You are needed in the 7clevision, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar. Government Missile Projects. 
NATIONAL SCHOOLS SHOP -METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up. 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more - while 
studying. So can çou! 

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

You get all information 
by mail ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 

Approved for 
GI Training 

RESIDENT TRAINING AT LOS ANGELES 

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

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

May, 1960 

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

SHOP- METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

1. Television, including Color TV 
2. Radio AM & FM 
3. Electronics for Guided Missiles 
4. Sound Recording and HiFidelity 
5. FCC License 
6. Automation and Computers 
7. Radar & Micro -Waves 
S. Broadcasting and 

Communications 

NATIONALA4W SCHOOLS (, 
WORLD -WIDE TRAINING SINCE 1905 

MAIL NOW TO ' NATIONAL SCHOOLS, Dept RH -50 
4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF. , 

Rush free TV-Radio "Opportunity.' Book and sample ' 
lesson. No salesman will call. 

r r ¡ (r Ir It. I NAME ACF 

rxllxx f. I .1 -I r_Zbhr r 
I CITY 

et Sca é 
STATE 

SCHOOLS ch if Interested ONLY in Resident training at Lou Angeles. 

Los Angeles 37, Calif. % 
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Latest Information 
on the Electronic Industry 

By ELECTRONICS WORLD'S 
WASHINGTON EDITOR 

HAM LICENSES UP OVER 285 PER -CENT IN 12 YEARS -Over 200,000 persons now hold amateur 
operating licenses, while the number of outstanding station licenses is approaching 
204,500 -so revealed the FCC recently. This growth represents a gain of more than 
285 per -cent since the resumption of ham radio after World War II. Almost without 
exception, Washington noted, every ham operator has a station license; the extra 
number of station licenses were said to be held by amateur clubs and by those who 
have stations at more than one fixed address. 

BIG GAIN IN OVERSEAS TV- Television abroad is booming, according to the U.S. 
Information Agency. There are now over 1000 transmitters and more than 32,000,000 
TV receivers in operation overseas. During the past year, 282 new transmitting 
stations went on the air in the Free World and 67 new stations were inaugurated in 
Sino- Soviet countries. Of the new stations placed on the air, 211 are in Western 
Europe, 46 in the Far East, 19 in Latin America, 6 in the Near East, South Asia, and 
Africa areas. Western Europe has 19,000,000 TV sets; the Far East more than 
5,000,000; Latin America about 2,500,000; and the Near East, South Asia, and Africa 
somewhat less than 100,000. The United Kingdom, with 10,000,000 receivers, leads the 
Free World followed by Japan, Western Germany, Italy, and France. The Soviet Union 
reportedly has 4,000,000 sets in use and East Germany and Czechoslovakia about 
500,000 each. 

ARMY ELECTRONIC WEATHER FORECASTING SYSTEM UNDER TEST -A rapid weather -observing 
system, developed by the Army Signal Corps, to locate instantly lightning discharges 
associated with severe storms over most of North America, is now undergoing tests at 
Kansas City, Mo. A network of six stations has been equipped with special radio 
receivers to pick up static generated by lightning. Each station picks up the danger 
signals almost simultaneously, registers time and compass direction, and relays the 
information to a central monitor. An electronic device serves to plot and display, 
within a tenth of a second on a special electronic map of North America, the position 
of the lightning. Capable of detecting lightning up to 2000 miles and tracking a 
storm's position, the automatic network, when it becomes operational, will provide 
data jointly to the USAF Severe Weather Warning Center and to the U.S. Weather 
Bureau's severe local storm units to warn forecasters of severe weather; it will also 
be used for military weather research. Future applications of the system could also 
give weathermen a better look at severe weather conditions far out to sea, where 
there are sparse weather reporting stations. Such warnings could help forecasters 
make more reliable long -range predictions and aid in routing transoceanic planes and 
ships around storms. 

SOME 200 SYLVANIA AND RCA ENGINEERS TAKE BMEWS TRAINING -Approximately 200 engineers 
and technicians of Sylvania Electric Products Inc. and Radio Corporation of America 
are undergoing intensive training, ranging from computer circuitry to survival in 
sub -zero arctic storms -for installation, maintenance, and operation of the data 
processing phase of the Air Force's Ballistic Missile Early Warning System (BMEWS). 
The classroom and laboratory work is being conducted in the Training Center of the 
Data Systems Operations of Sylvania at West Roxbury, Mass. Training courses will 
cover a three -year period and draw on members of the Sylvania field engineering 
organization and representatives of RCA Service Co. who will operate and maintain the 
equipment after installation. A total of 17 individual BMEWS classes are being 
conducted, extending in length from one week to 11 months. Since the training is 
conducted on a 40- hour -a -week basis, the 11 -month course is the equivalent of more 
than two years of normal college study. 

ACCURACY OF NBS ATOMIC CLOCK -The Boulder Laboratories of the National Bureau of 
Standards has announced the development of a new atomic clock which will be accurate 
within one second in one thousand years. The new clock measures both time and 
frequencies by the "ticks" of cesium atoms and is believed by NBS to be the most 
accurate such instrument in the world -ten times more accurate than any previous NBS 
atomic clock. It was developed by the NBS Atomic Frequency and Time Standards 
Section under Dr. Richard C. Mockler, at the Boulder Laboratories in Boulder, 
Colorado. 

18 ELECTRONICS WORLD 
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COMMERCIAL OPERATOR 

F.(.(.LICENSE 
714641,49 

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

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

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

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

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

The FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 
of radiotelephone license a%ailahle. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject easy to understand. The 
organization of the subject matter is such that you progress, step - 
by -step, to your specific objective -a first class F.C.C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence 
or in resident classes. Either way, you are trained 
quickly and well. Write, or mail the coupon below, to 
any division of Grantham School of Electronics. Our 
free booklet will be sent to you immediately. 

HERE'S PROOF... 
that Grantham students prepare for F.C.C. examina- 
tions 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: 

l.iu nv. 
Merlon Woolsey, 3246 Warwick. Kansas City. Mo. _ . ------- It? 
Hassid W. Johnson. 5070 Hermosa Are.. Los Angeles. Calif. _ 1st 

Arthur W. Hardy. 66 Dresser Ave.. Great Barrington. Mass._ _ - _ - _ - 1st 

Ralph Frederick Beisner. 2176 Grand. Joplin. Mo. - _ - - _ _ _ _ __ 1st 

N. B. Mills. II, Ile So. Race St.. Statesville. N.C. _ _ - - _ _ _ - lsr 
Dean A. Darling. 403 S. Chase Ave., Columbus 4, Ohio. _ - - - _ - _ Isl 

Weeks 

12 

15 

12 

12 

12 

12 

FOUR COMPLETE SCHOOLS: To better serve our many students 
tltrnlrcllutrt the entire country, Grantham School of Electronics 
maintains four complete Divisions - located in Hollywood, Calif., 
Seattle. Wash., Kansas City, . Io., and Washington, D.C. All Divi- 
sions of Grantham School of Electronics offer the .same rapid 
eallrcr's in F.C.C. license preparation, either by home study or in 
re.si,l 'st classes. 

Get your First Class Commercial F.C.C. License in 12 weeks by training at 

rani-ham Sh00/OF ELECTRONICS 

HOLLYWOOD 

CALIF. 

KANSAS CITY 

MO. 

May, 1960 

WASHINGTON 

D. C. 

1505 N. Western Ave. 

Hollywood 27. Calif. 
(Phone: HO 7 -7727) 

408 Marion Street 
Seattle 4, Wash. 

Phone. MA 2 -7227) 

3123 Gillham Road 

Kansas City 9, Mo. 

(Phone: JE 16320; 

821 -19th Street, N. W. 

Washington 6, D. C. 

(Phone: ST 34614) 

r 
31 
of 
Z 
Z 
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e 
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for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 

To: GRANTHAM SCHOOL OF ELECTRONICS 1 

1505 N Nestern 408 Var,on 

Hollywood Seattle 

Please send me your 
my commercial F. C. C 

is no obligation and 

Name 

Address 

City 

I am interested in 

3123 Gillham Rd. 821 19th, Ne. 

Kansas City Washington e 

e 

_ 

free booklet telling how I can get 
. license quickly. I understand there 
no salesman will call. 

Age 

State 

Home Study, E7 Resident Classes 
06 -E 1 
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At Bell Laboratories, M. Uenohara (left) adjusts his reactance amplifier, assisted by 

A. E. Bakanowski, who helped develop first suitable diode. Extremely low "noise" is 

achieved when certain diodes are cooled in liquid nitrogen. 

How basic scientific ideas develop in the 
light of expanding knowledge is strikingly illus- 

trated by the development of Bell Laboratories' 
new "parametric" or "reactance" amplifier. 

Over 100 years ago, scientists experiment- 
ing with vibrating strings observed that vibra- 
tions could be amplified by giving them a push 
at strategic moments, using properly synchro- 
nized tuning forks. This is done in much the 
same way a child on a swing "pumps" in new 

energy by shifting his center of gravity in step 
with his motion. 

At the turn of the century, scientists theo- 
rized that electrical vibrations, too, could be 

amplified by synchronously varying the react- 

ance of an inductor or capacitor. Later amplifiers 
were made to work on this principle but none 

at microwave frequencies. 

20 

First practical diode for amplifier, shown here 

held by tweezers, was jointly developed by 

A. E. Bakanowski and A. Uhlir. 

Then came the middle 50's. Bell Telephone 
Laboratories scientists, by applying their new 

transistor technology, developed semiconduc- 

tor diodes of greatly improved capabilities. 
They determined theoretically how the electri- 

cal capacitance of these new diodes could be 

utilized to amplify at microwave frequencies. 

They created a new microwave amplifier with 

far less "noise" than conventional amplifiers. 

The new reactance amplifier has a busy 

future in the battle with "noise." At present, 

it is being developed for applications in tropo- 

spheric transmission and radar. But it has 

many other possible applications, as well. It 
can be used, for instance, in the reception of 

signals reflected from satellites. It is still another 
example of the continuing efforts to improve 

your Bell System communications. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

ELECTRONICS WORLD 
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How To Ile 

SUCCESSFUL 
in 

I:I.ECTItONICS 

EFFECTIVE 

JOB FINDING 

SERVICE HELPS CIRE 

TRAINEES GET 

BETTER JOBS 

HERE'S PROOF 

FCC LICENSES 

ARE OFTEN SECURED 

IN A FEW HOURS 

WITH OUR 

COACHING 

Get your FCC 

Commercial License 

or your money back 

The Master Oourse in 
Electronics will provide 
you with the mental tools 
of the electronics techni- 
cian and prepare you for 
it First Class FCC License 
(Commercial) with a radar 
endorsement. When you 
successfully complete the 
Master Course, if you fail 
to pass the FCC examina- 
tion, you will receive a 
full refund of all tuition 
payments. 

"License and $25 raise due to Cleveland Institute training" 
"I sat for and passed the FTC exam for my second class license. This meant a promotion to Senior Radio Technician with the Wyoming Highway Department, a $25 a month raise and 
a District of my own for all maintenance on the State's two -way communication system. 
I wish to sincerely thank you and the school for the wonderful radio knowledge you have 
passed on to me. I highly recommend the school to all acquaintances who might possibly be interested in radio. I am truly convinced I could never have passed the FCC exam without your wonderful help and consideration for anyone wishing to help themselves." 

CHARLES C. ROBERSON 
Cheyenne, Wyoming 

Name and Address 
John H. Johnson, Boise City, Okla. 
Prentice Harrison, Lewes, Delaware 
Herbert W. Clay, Phoenix, Arizona 
Thomas J. Bingham, Finley, North Dakota 
William F. Masterson, Key West, Fla. 

License 

1st 

1st 

2nd 

2nd 

2nd 

Time 

20 weeks 

27 weeks 

22 weeks 

9 weeks 

24 weeks 

EMPLOYERS 

MAKE JOB OFFERS 

LIKE THESE TO OUR 

GRADUATES EVERY 

MONTH 

a suursuul ron la .. . 

Elalrenks Training 

L 
May, 1960 

Employers Make Job Offers Like These 
To Our Graduates Every Month 

Broadcast Station in Illinois: We are in need of an engineer 
with a first class phone license, preferably a student of Cleve- 
land Institute of Radio Electronics; 40 hour week plus 8 hours 
overtime." 
West Coast Manufacturer: "We are currently in need of men 
with electronics training or experience in radar maintenance. 
We would appreciate your referral of interested persons to us." 

Cleveland Institute of Electronics 
Desk RN -41, 4900 Euclid Bldg., Cleveland 3, Ohio 

Your FCC Ticket is recog- 
nized by employers as proof 
of your technical ability. 

Accredited by 
National Home Study 

Council 

...:nl fig.,. 61, -a. pn.par,d p. help n,,. I Leal iu I :I r,r .a 

1 has li:,,l training ,,i ,.o,ri,'m'. in Electroni,. :,. tali,' :,te,t h,la: 
Military D Amateur Radio ;.1 Telepl Company 
Hnd iu -T' Stir, icing Broadcasting Ol her 
Sl: I nufacturi ng n Imme Experimenting 

In what kind of work are you now engaged' 

In what branch of Electronics are you interested^ 

Name Age Address 

City Zone.... State 
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YOU'RE AS SUCCESSFUL 
GENERAL ELECTRIC 
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AS YOU WANT TO BE WITH 
NEW PSM* METHOD! 

*PROFITABLE SERVICE MANAGEMENT 

Earn the good things of life for yourself and 
your family by following the Profit signposts on 
every page of General Electric's PSM* Method! 
The engraved Certificate which says you have 
completed this instruction program, will mean 
new success for you as a TV technician. 

Says Dr. John K. Pfahl of Ohio State Uni- 
versity, under whose direction the new General 
Electric program was prepared: "The electronic 
service dealer must be, at the same time, a tech- 
nician, good businessman, and sales manager." 
You learn step -by -step how to realize these aims, 
by following General Electric's Profitable Serv- 
ice Management Method. You are shown how to 
assure a satisfactory profit margin, not merely 

hope for it -how to increase business by methods 
others have found unfailingly effective. 

In the LP record "Sounds of Success" you will 
hear from the lips of experienced TV technicians 
just how they have built greater incomes. After 
completing the two volumes of instruction that 
make up the study course, a questionnaire is 
available to check your acquired knowledge, 
prior to receiving your Certificate. 

All come handsomely packaged for your book- 
shelf. Check the highlights of General Electric's 
PSM* Method given below! Then see your G -E 
tube distributor! Distributor Sales, Electronic 
Components Division, General Electric Com- 
pany, Owensboro, Kentucky. 

HERE ARE SOME OF THE MANY 
SUBJECTS YOU WILL STUDY: 

BOOK NO. 1. "SOUND BUSINESS PRACTICES" 

BUSINESS FOR PROFIT: Your reasons for owning a busi- 
ness... How much money should you make ?... How to make 
your business profitable. 

PLANNING YOUR BUSINESS: Planning expansion...Cash 
planning...Shop planning. 

ORGANIZING YOUR BUSINESS: Overhead costs...Pric- 
ing...What it costs you to make a service call...What it costs 
you to make a shop repair...Inventory control...Credit or- 
ganization...Choosing a form of organization. 

CONTROLLING YOUR BUSINESS: Why use records ?... 
What records are needed.. Taxation... Use an accountant. 

BOOK NO. 2. "SELLING ELECTRONIC SERVICE" 

ARE YOU ATTRACTING NEW CUSTOMERS ?: Attracting 
new business...Businesslike appearance...Effective selling... 
Good identification...Basic market research. 

PROMOTING YOUR BUSINESS: Advertising technique... 
Advertising campaign planning...Special offers...Seasonal 
planning...Customer contact. 

KEEPING YOUR CUSTOMERS SATISFIED: Customer rela 
tions...Customer grievances...Guaranteeing repairs...Build 
ing new customers. 

Progress Is Our Most /mporfant Product 

GENERAL ELECTRIC 
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biggest 
sound 

you ever heard from 
a bookshelf speaker 

AUDAX CA-60 
$59.95 9"x1Ó%s'x18" 

1E:1 
Among many individuals, there is 
a need to minimize on the space to 
be devoted to a component stereo 
system. A rash of "bookshelf" 
types have appeared in an attempt 
to meet this need. In practice, how- 
ever, they seem neither fish nor 
fowl,...either too large for com- 
pactly spaced bookshelves or too 
small for use as free -standing units. 

The AUDAX CA -60 is a true 
bookshelf speaker system, measur- 
ing only 9" high by 10 %" deep by 
18" wide. It houses a 6" woofer 
and separate tweeter in a ducted - 
slot enclosure constructed of % " 

thick wood, finished in oiled, hand - 
rubbed walnut on four sides. The 
grille is shaped in an attractive 
parabolic contour, giving the 
unit a character which blends 
with a variety of surroundings. 

A real powerhouse ... handles 20 
watts in integrated program mate- 
rial! Hear it at your dealer's. 

DO YOU KNOW ABOUT THE FULL LINE OF 

AUDA %-ENGINEERED REPLACEMENT SPEAKERS 

LAD AND COMPLETE SPEAKER SYSTEMS? 

ADDAX- Division of Rek -O -Kut Co., Inc. 
Dept. EW-5, 38.10 108th St., Corona 68, N.Y. 
Please send full information on: 

Model CA -GO And Other Systems 
Audax Replacement Speakers 
Enclosed is 25e for book of 6 plans 

"How to Build Your Own Audax Enclosure" 

Name 

Address 

City Zone State 
Morhan Export Corp.. OS Broadway. N. Y.13 
Atlas Radio Corp.SOWingold Av'e.,Turonto. 
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from our Readers 

NEW AMPLIFIER STANDARDS 
To the Editors : 

This is in reference to the article 
"New Hi -Fi Amplifier Standard" that 
appeared in your January, 1960 issue. 

It appears to me that the procedure 
outlined in the new IHFM Standard 
for measuring damping factor is in- 
adequate and will produce non -uniform 
results at the rather low internal re- 
sistances found in many of the finer 
units. Not only will the connecting and 
internal leads used to connect the cali- 
brating resistance upset the accuracy 
of the reading at very low resistance 
values, but how can an infinite reading 
or, for that matter, a negative reading, 
be made with the procedure as de- 
scribed ? 

A much less awkward, and certainly 
a more adaptable, system can be used 
which will produce a better degree of 
accuracy with less critical demand on 
the associated testing equipment. It is 
only necessary to put a dummy load 
across the prescribed terminals (an B- 
ohm resistance across the 8 -ohm ter- 
minals) and adjust for an output of 
one volt using an ordinary voltmeter; 
the load is then removed and the new 
voltage noted. The damping factor is 
the reciprocal of the change in voltage. 

For example, if the voltage rises to 
1.2 volts when open circuited (a change 
of .2 volt), the DF is 1/.2 or 5. If there 
is no change when the load is removed, 
the DF is 1/0 or infinite. If the voltage 
drops to .8 (a change of -.2 volt), the 
DF is 1/ -.2 or -5. The formula to 
employ for any output voltage used is 
DF - EJE. -E,, where E, is the out- 
put voltage under load and E. is the 
output voltage into an open circuit. 

ELBERT E. JENKINS, JR. 
Macon, Georgia 
s e s 

AIR TRAFFIC CONTROL 
To the Editors: 

Let me congratulate you on your 
article "Air Traffic Control by Elec- 
tronics" by James A. Niland. This 
article appeared in the January, 1960 
issue and gives a much needed boost to 
the controllers who are doing an ex- 
tremely fine job of air traffic control. 

The paragraph under the heading 
"Scan Converters" contains the follow- 
ing statement. "Although on order 
from Intercontinental Electronics Cor- 
poration since 1958, production and in- 
stallation delayed the commissioning of 
the scan converters until a few months 
ago." This statement is not accurate. 
Therefore, in the interest of accuracy, I 
feel obliged to call to your attention 
the fact that over a three -year period 
of doing business with the FAA, Inter- 

continental Electronics has never been 
late on delivery. 

As far as INTEC's deliveries of these 
systems are concerned, the record is 
the following : The first contract with 
INTEC was signed on September 22, 
1958 and called for delivery of one sys- 
tem within 100 calendar days; the con- 
tract also called for an additional sys- 
tem to be delivered within 135 calendar 
days and for the balance of the sys- 
tems to be shipped one every 30 calen- 
dar days thereafter. Indeed, we de- 
livered in accordance with the terms of 
this contract. The first shipment was 
made on December 23, 1958; it con- 
cerned the systems delivered to the 
New York Air Route Traffic Control 
Center. We proceeded from this first 
installation to produce and deliver the 
succeeding installations within the time 
schedule cited in the contract. 

At present, all of the systems orig- 
inally ordered have been delivered and 
most of them are in operation at the 
various FAA Air Route Traffic Control 
Centers, and as a result of our excel- 
lent delivery record, our contract has 
now been extended substantially. 

LEONARD GOLDMAN 
Director of Marketing 
Intercontinental Electronics Corp. 
Mineola, New York 

It wax not our intention to create 
any wrong impression concerning In- 
tercontinental Electronics. We hope 
the above will set the record right.- 
Editors. 

s s 

TRANSISTORIZED "FISH FINDER" 
To the Editors: 

Several of us have decided to build 
the "Transistorized 'Fish Finder' " that 
appeared in your August, 1959 issue. 
We were not able to locate the pulse 
transformer (T,) specified, although 
we did manage to get some of the alter- 
nate UTC H51 transformers. However, 
with these transformers installed in 
the circuit, we could not get the unit to 
operate properly. 

We hope you will be able to assist us 
in some way since we are very anxious 
to get the unit going before summer. 

ROBERT BRYAN 
Chicago, Illinois 

Our parts listing for transformer T, 
should have been for type 331:3 and not 
331:1 as shown. The original trans- 
former was a product of PCA Elec- 
tronics, Inc. The complete address of 
the company is 16799 Schoenborn St., 
Sepulveda, California. The transformer 
is also available from Polyphase Instru- 
ment Co., East !,th St., Bridgeport, 
Pennsylvania. 

ELECTRONICS WORLD 
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in the sets you 

SELL... 
Are you satisfied with your mark -ups on tran- 

sistor radios? Channel Master dealers work on 

large margins, even on price leaders. Are you sell- 
ing the brand that does the big volume? Channel 
Master radio sales are in the top "Big 3 ". Are you 
building customer confidence? Channel Master's 
spectacular Free Replacement Warranty does just 
that -and it's the fastest sales -closer you've ever 
seen. 

in the sets you 

... today's fastest -growing favorite in replace- 
ment tubes comes in the red, white, and blue 
Channel Master carton. Each premium -quality tube 
meets Channel Master's new, higher standards for 
uniformity, long -life, and performance. Dealers are 
gladly breaking old habits and making Channel 
Master their new "first choice" in replacement 
tubes. That's why Channel Master tube sales are 
doubling every month, an unprecedented record 
of growth and acceptance. 

Call your distributor today for full details. 

CHANNEL MASTER QUALITY 
GIVES YOU THE EDGE! 

,IfANNEL MASTER works wonders in Sight and Sound 
VPA 

E.LLENVELLE, !E. Y. 
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RADIO TV HI -FI HAM BROADCASTING INDUSTRIAL LAB 

RCA KITS 
FOR VALUE, QUALITY AND PERFORMANCE! 

RCA WV -38A (K) 

VOLT OHM- MILLIAMETER 

only (includes (includes batteries, probe and cable 
with slip -on alligator clip, ground lead and clip, as- 

sembly and operating instructions) (available factory - 
wired and calibrated -only $43.95') 

Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra 1 -volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing -new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bles in a breeze! 

FEATURING: ohms -divider network fuse -protected easier -to- 
read scales extra -large 51/2 inch meter polarity reversal 
switch excellent frequency response full -wave bridge 
rectifier low circuit loading standard dbm ranges. 

SPECIFICATIONS: Input Resistance- 20,000 ohms per volt on DC; 5,000 ohms per volt on AC 

Accuracy -± 3% DC, ± 5% AC (full scale) Regular Scales -2.5, 10, 50, 250, 1000, 5000 volts, AC 

and DC; 50 na 1, 10, 100, 500 ma, 10 amps (DC) Extra Scales -250 mv. and 1 volt (dc) Frequency 
Response -AC -flat from 10 cycles to 50 Kc (usable response at 500 Kc) Ohms -3 ranges: Rxl- 
(0 -2,000 ohms); Rx100 (0. 200,000 ohms); Rx10,000 (0. 20,000,000 ohms) Dimensions -W. 5r /e ", 
H. 61/2" D. 31/2" 

RCA WO -33A (K) 

3 -INCCH OSCILLOSCOPE 

only $/ 7.95 (complete with low -Cop, Direct Input 
Probe and Cable) (also available factory -wired and cali- 
brated -only $129.95') 

The first 'scope kit with "get -up- and -go!" Use it for practically 
everything -video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre -amps, radios and 
amplifiers, troubleshooting ham radio, hi -fi equipment, etc. -and 
you can take it with you, on the job, anywhere! 

FEATURING: voltage -calibrated frequency- compensated, 3 to 1 

step attenuator scaled graph screen and calibrating voltage 
source for direct reading of peak -to -peak voltages "plus - 
minus" internal sync...holds sync up to 4.5 Mc shielded in- 
put cable with low capacitance probe included weighs only 14 
pounds includes built in bracket to hold power cord and cables. 

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)- Sensitivity, 3 rms mv/inch; Bandwidth, 
within -3 db, 20 cps to 150 Kc Vertical Amplifier (Wide Band Position)- Sensitivity, 100 rms mv/ 
inch; Bandwidth, within -3db, 5.5 cps to 5.5 Mc Vertical Input Impedance -At Low -Cap cable 
input...10 megohms, 10 nut (approx.); At Direct -cable input...1 megohm, 90 nut (approx.) Sweep 
Circuit - Sawtooth Range, 15 cps to 75 Kc; Sync, external, ± internal; Line Sweep, 160° adjustable 
phase. 

RCA WV -77E (K) 

VOLTOH MYST 
//2 95' 

only (also (also available factory -wired and calibrated 
only $49.95") 

Think of it -an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
ble kit you've ever seen! 

FEATURING: ohms -divider network protected by fuse ultra -slim 
probes and flexible leads sleeve attachment on handle stores 
probes, leads, power cord separate 14 volts rms and 4 volts peak - 
to -peak scales for accuracy on -low ac measurements front -panel 
lettering acid- etched. 

SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 
overlapping ranges; AC Volts (RMS) -0.1 volt to 1500 volts in 7 over- 

lapping ranges; AC Volts (peak -to- peak) -0.2 volt to 4000 volts in 7 overlapping ranges; Resistance - 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero -center indication for discriminator 
alignment Accuracy -± 3% of full scale on dc ranges; ± 5% of full scale on ac ranges Fre- 
quency Response -flat within -. 5 %, from 40 cycles to 5 Mc on the 1.5, 5, and 15 -volt rms ranges and 
the 4, 14, and 40 -volt peak -to -peak ranges DC Input Resistance- standard 11 megohms (1 megohm 
resistor in probe). User Price (Optional) 

See them all at your local RCA Test Equipment Distributor! 

RADIO CORPORATION OF AMERICA 
ELECTRON TUBE DIVISION HARRISON, N.J. 

VISIT THE RCA EXHIBIT AT THE ELECTRONIC PARTS DISTRIBUTOR SHOW 
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Several of the units have been built 
successfully using the UTC H51 trans- 
former specified as an alternate. With 
this transformer, the pulse width is 
somewhat narrower than with the 
original transformer. Therefore, our 
readers will have to experiment with 
the values of C,,, R,, and R. in order 
to get the circuit to operate as it 
should. The same numbered terminals 
are used for the UTC transformer as 
for the PCA unit. -Editors. 

s s s 

OSCILLATION IN CB TRANSCEIVERS 
To the Editors: 

I have had repeated trouble with 
what I had thought was the micro- 
phone in my Citizens Band transceiver. 
The complaint was a low- frequency 
howl that appeared between periods of 
modulation. If you have listened to the 
Citizens Band during the past few 
months. I am sure that you have heard 
many transceivers that emit this pe- 

^ ooi 

MIC.1 . 3.3K 

.001 

I 
10 MEG. 

Fig. I. 

culiar howl, and you may have won- 
dered what caused it. 

I returned the mike to Shure 
Bros., and they found it to be in perfect 
condition, but suggested that the howl- 
ing might be caused by r.f. feedback. 
They suggested the circuit shown in 
Fig. 1 for inclusion in my transceiver. 
I've installed it and it works. I have 
also passed it along to a number of 
people on the Citizens Band and each 
of them reports that it is successful. 

W. H. C. 
Linthicum Heights, 
Maryland 

The above suggestions are good ones. 
We have also suggested to our readers 
who here had titis sane problem the 
simple addition of a 330-µµj. capacitor 
directly across the microphone.-Edi - 
tors. 

# + .- 

WIRE FUSES 
To the Editors: 

I have noticed that a good many of 
the later model TV sets make use of a 
short length (1 or 2 inches) of #24 or 
#26 wire in the filament string in place 
of a fuse. 

I wonder if you could tell me if there 
is any literature available describing 
how to put this to good economical use; 
i.e., what gauge of wire, the length, and 
the current carrying capacity. 

PAUL HOLLIDAY 
Long Island City, New York 

There are indeed tables in some of 
the engineering handbooks giving the 
current -carrying capacity/ of Hire of 
various gauges so that such wire may 
be used as a fuse. Also, such a table 
appears in "The Radio Amateur's 
Handbook" published by the ARRL.- 
Editors. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


money i IMPORTANT: FLEgiatin who wants t 

ONLY SPRAY8ERRY TRAINING IN 

RADlUanu . :LEVISION 
OFFERS YOU ALL OF THESE VITAL NEW ADVANTAGES 

TO HELP YOU EARN MORE MONEY FROM THE START! 

NE 
WBUSINESS 
BUILDERS 

... through these practical 
proven plans and ideas we help 
you make plenty of extra 
money in spare time while 
training. 

Nf WTRAINING 
EQUIPMENT 

. the famous tiprayberry 
Training kits have been newly 
engineered by our staff to 
offer you the latest in Radio - 
TV Service Techniques! 

RAIN AT HOME -SPARE TI 

You learn Radio -TV S 

icing the best way...th 
practical way ... test- 
ing and assembling 

these modern kits 
of equipment. 

$The new Sprayberry 
Training Television 
Receiver, built and 
tested in 5 sections. 

Now offered ... this fine 
modern oscilloscope. 

You build this power- 
ful two -band super- 
heterodyne rodio 
receiver. 

You build the new 
Sprayberry tester - a complete 18- 
range Volt -Ohm- 
Milliammeter test 
meter. 

FREE 

N ... there's big money to be 
made installing and servicing Hi -Fi 

units. Your Sprayberry training now 
offers you this valuable and profitable 
preparation! 

TRANSISTOR / COURSE 
...literally millions of new transistor 
radios are being used. We show you how 
to make money fixing them! 

HIGH FIDELITY 

The field of Radio -Television Servicing is such a fast moving 
industry that the best jobs and biggest incomes always go first 
to the man with the most modern, complete and up -to -date 
training. Thanks to constant revision and improvement ... 
Sprayberry Training helps you earn more from the start ... 
and keeps you earning more in the months and years ahead! 

Make no mistake! All radio -television 
training is not alike. The basic purpose 
behind Sprayberry Training is to prepare 
you as rapidly and as surely as possible 
... to make top money servicing Radio 
and Television sets and equipment. 
This is where the big money has been 
for years ... and will continue to be in 
the years ahead. 

It's important for you to know that 
for over 30 years ... Sprayberry Train- 
ing has been preparing ambitious men 
for success in this interesting and prof- 
itable kind of work. Our school has 
helped hundreds to qualify for the best 
jobs ... or to get started in profitable 
businesses of their own. Today our stu- 
dent rolls are the largest in our school's 
history... because the need and demand 
for Radio -Television Service Techni- 
cians has never been more urgent. 

Just $6.00 Starts You 
To encourage more men to enter Radio - 
Television at once ... to help fill the great 
need for trained men... we're making it 
easier than ever before to start training. 
Just $6.00 enrolls you. This liberal offer 
is naturally limited. Get the facts now 

1;r(1-ÍG,T(j(:Ïhin(¡ I 

and consider enrollment while these fa- 
vorable terms are available to you. 

KEEP YOUR JOB 
.s. while learning 

Under the Sprayberry Plan you train 
entirely at home in spare time. You com- 
bine the most modern lesson training 
with fascinating and invaluable practi- 
cal work with 25 big kits of parts and 
equipment that we supply. You get the 
equivalent of years of shop practice.. . 
and you can train as fast or as slowly as 
you wish. We help you make excellent 
spare time money while learning... and 
everything you receive -lessons, books, 
manuals, equipment -all yours to keep! 

This is the Radio -Television indus- 
try's most modern and up -to- the -minute 
training. Sprayberry is the one school 
that gives you personalized attention 
and takes a real interest in your pro- 
gress. Remember... just $6 starts you! 
Mail the coupon today. Let the facts 
speak for themselves. Let us send you 
our new catalog and sample lesson ... 
and proue the kind of opportunity that 
Sprayberry training can open up for you. 

MAIL COUPON -No Salesman Will Call 

These two big new hooks are yours free! Find 
out what Radio- Television offers you ... and 

let us show you how easily you can learn, even without 
previous experience of any kind. Rush COUPON today! 

IÎYBERR RADIO_TTEELEEV SION 
L 1512 Wst Jarvis Av... Chicago 26. 1g. 

May, 1960 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 
DEPT.25 -L, 1612 W. 1ARVIS AVE.. CHICAGO 26. ILL. 
}lease ruse, all information on your ALI-NEW Radio -Tels. 
vision Training Plan. I understand this does not obligate me 
and that no salesmen will call upon me. Include New Cats. 
log and Sample Lesson FREE. 

NAME AGE 
I 
I 

ADDRESS. -- ' 

CITY ZONE - 
to sm-- -- ---- ----tom 
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General Electric VR -22 Stereo 

Cartridge- Superior in the four 

vital areas 

Stop to think for a moment of all the jobs required of a stereo 
cartridge: It must track, with utmost precision, in not one but 
two directions. It must separate the two stereo channels in- 

scribed in a single record groove. It must perform smoothly in 

mid -range and at both ends of the audible frequency spectrum. 
And it must do all these things without producing noticeable hum 

or noise. Only a fantastically sensitive and precise instrument 
like the General Electric VR -22 can do all these jobs successfully. 

General Electric's VR -22 is superior in the four vital areas of 
stereo cartridge performance: (1) Compliance -It tracks precisely, 
without the least trace of stiffness. (2) Channel separation -Up 

GENERAL 
28 

to 28 db for maximum stereo effect. (3) Response- Smooth and 

flat for superior sound from 20 to 20,000 cycles (VR- 22 -5), 20 to 

17,000 cycles (VR- 22 -7). (4) Freedom from hum -The VR -22 is 

triple -shielded against stray currents. 

VR -22.5 with .5 mil diamond 
stylus for professional qual- 
ity tone arms, $27.95 ". 
VR -22 -7 with .7 mil diamond 
stylus for professional arms 
and record changers, $24.95 ". 
Both are excellent for mono- 
phonic records, too. TM -2G 

Tone Arm -designed for use 

with General Electric stereo 
cartridges as an integrated 
pickup system, $29.95 ". 

General Electric Co., Audio Products Section, Auburn, N. Y. 

'Manufacturer's suggested resale prices. 

ELECTRIC 
ELECTRONICS WORLD 
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make 
your first move to 

ROHN 

You Have the Greatest Sales Po- 

tential by Far With America's 
MOST COMPLETE LINE OF 

TOWERS -MASTS 
ROOF TOWERS 
Installation Accessories 

ROHN TV TOWERS 

ROHN makes the finest towers available for 
television reception! Illustrated is the No. 25 
with amazing "zigzag" 

r 

ss bracing design. 
The entire tower is rated 33 °° stronger than 
other similar sized towers. Yes, sell and in 

stall the No. 25 up to 50 feel self -supporting 
o r, properly guyed, up to 360 feet! 

Or if you prefer, sell the popular ROHN 
No. 6 tower with the famous "Magic Tri- 
angle" cross-bracing. Both are fully HOT 
DIPPED GALVANIZED AFTER FABRICATION! 
Sections in easy -to- handle IO ft. lengths. 

From every standpoint, ROHN 

Towers offer you MORE . , . 

more quality, more variety, 
more advanced design, more 

sales features, more service, 

more total sales and more 

PROFITS! Move forward with 

these ROHN items! 

ROHN COMMUNICATION 
TOWERS 
Here you have FIVE complete lines of 
heavy -duty, FULLY ENGINEERED com- 
munication towers to fulfill any com- 
munications requirement. Shown is the 
ROHN "SS" tower which is self -sup- 
porting up to 130 feet. Other models - (30- 40- 50 -60) are vailable in 
heights up to 630 feet when guyed! 
Handle these towers for the demand 
in your area. There's a complete NEW 
catalog on this line. Get a copy so 
you'll have it on hand. 

AMATEUR "FOLD- OVER" 

TOWERS 

Specially designed "fold- over" towers are 
the best ever designed for omoteur radio 
and experimentation. They are the most 
desired because they "fold- over" com- 
pletely so you work on the ground for 
ease and safety. Three sizes, ncluding 
heavy -duty type to handle any needs. All 
hot dipped galvanized. 

TELESCOPING MASTS 
Unexcelled in design, structural strength, and 
soles appeal. All popular sizes, heights, and 
weights available. Also, most tubing in exact 
specifications that's demanded today. 

TV SERVICE TABLE 

For holding TV sets while servicing, or storing, 
or for mobile use of set in such plans as mo- 
tels, hospitals, etc. Ideal for dozens of 'uses 
-thousands sold. Large casters -a real work - 
saver. 

May, 1960 

ROOF TOWERS ... 
in 10, 5, 3, and 2'y feet 
heights - very popular - 
eosily shipped - ideal in 

use - the best over de- 
signed - in hot- dipped 

galvanized finish - 
truly a big profit item 

for you! 

ROHN 
Manufacturing 

Company 

116 Limestone, Bellevue 

Peoria, Illinois 

BASES AND MOUNTS 
Wide variety of bases and mounts. Spe- 
ciol features include "locking" device - 
also cast aluminum roof mounts-and a 
host of other installation items... get full 
details 

Get complete catalog from your ROHN repre- 

sentative or jobber or MAIL THIS COUPON! 

Gentlemen. Please send me literature on ROHN 
Towers and Accessories. 

Firm 

Name 

Address 

City 

BM 

Title 

State 
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Features of the Series 200 Model 312 
ONE -PIECE DIE -CAST BASKET provides perfect 
rigidity for the entire structure, assuring 
life -long stability and reliability. Further, its 
narrow struts offer a minimum of reflecting 
surfaces, thus avoiding unwanted peaks and 
valleys in the frequency response. 

EXCEPTIONALLY RIGID WOOFER CONE with two 
highly compliant cloth suspensions -inner 
and outer -achieves the large, unhindered 
piston -like excursions necessary to repro- 
duce the lowest bass frequencies. 

MID -RANGE is provided by the patented 
Diffusicone, an auxiliary light cone driven 
by the main voice coil, and designed with a 

perforated surround that produces uniform 
dispersion of the frequencies in the 1000- 
3000 cps range. 

THE SPIIERICON SUPER TWEETER has its oven 
specially constructed reflector baffle to pre- 
vent any acoustic interference from the 
reflections of the main cone ... thus solving 
a problem generally associated with inte- 
grated speakers. 

SPECIFICATIONS: Frequency response: 28 
cps to 40,000 cps. Power rating: 35 watts 
integrated program material. Impedance: 
8 -16 ohms. Crossovers: 1000 cps (mechani- 
cal) 3000 cps (electrical). Dimensions: 13" 
over -all diameter, 63/4" depth. Mounting: 
front or rear of baffle. Price: complete with 
adjustable brilliance control $73.00 user net. 

FOR BRILLIANCE IN ENGINEERING 
FOR FAITHFULNESS IN PERFORMANCE 

NOTHING 
COMPARES 

WITH 
UNIVERSITY'S 

NEW 
AWARD 

WINNING 
SERIES 200 
WIDE -RANGE 

SPEAKERS 
o 

Model T202 Sphericon Super Tweeter 
Frequency response from 30011 cps to 
40,000 cps, ±2 db to 22,000 cps! 
The Sphericon is also available separately 
as the Model T202 for those who wish to 
add its thrilling and complete high fre- 
quency reproduction to their present systems. 
The entirely new concept of this direct radi- 
ator tweeter, with its special domed phen- 
olic diaphragm and spherical diffractor, 
results in a virtually linear response -with 
true musical quality -far superior to even 
the finest electrostatic tweeters. 
And unlike the electrostatic tweeter, the 
efficient Sphericon can be perfectly matched 
to any system ... especially high compli- 
ance ... without sacrificing bass efficiency. 
Compare the Sphericon with any other 
tweeter ... at three or even four times its 
price ... and hear everything you've been 
missing till now! 
SPECIFICATIONS: Dispersion: 120° in all 
directions. Power capacity: 30 watts inte- 
grated program. Impedance: 8 ohms nomi- 
nal (may be used with any 4 -16 ohm 
speaker). Design features: domed phenolic 
diaphragm, conoidal ring loading, spherical 
diffractor. Crossover: 3000 cps. Sensitivity: 
93 dba at 4 ft. with t watt input. Mounting: 
front or rear surface of baffleboard. Dimen- 
sions: 43/4" diameter, 4" depth over -all. 
Price: with built -in network and adjustable 
brilliance control $24.95 user net. 

First in the series...the new award -winning *Model 312 12" 3 -Way Diffaxial 
The award -winning basket frame of the 312 is only one of the many advanced acoustic design features 
that contribute to its extraordinarily clean and wide response range. Its specially damped cloth sus- 
pensions and rigid cone afford rich, deep bass response down to 28 cps. Its high frequency response to 
40,000 cps ... with a clarity, transparency and sweetness never thought possible ... is provided 
by the fabulous new Sphericon Super Tweeter. The highly efficient Model 312 can attain distortion - 
free "concert" volume even when driven by modestly powered amplifiers, yet its rugged construction 
permits the use of high powered amplifiers with complete safety. For both perfectly integrated per- 
formance and convenience in installation, the new University Model 312 is your ideal choice! 
*For design that "possesses all the rigidity and dimensional stability needed to assure permanent centering of the speaker cone, magnetic pot 
assembly and other components ..." the radically new die -cast basket of the 312 was unanimously awarded first prize in industrial design compe- 
tition that attracted entries from 18 major industries UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N. Y. A subsidiary of Ling -A ltec Electronics, Inc. 
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NEW 
DIPPED DIFILM CAPACITORS 

FOR EXACT ORIGINAL 
REPLACEMENT 

ULTRA- RELIABLE WINDINGS 

DUAL DIELECTRIC TOUGH DIPPED CASE 

LEAKPROOF 

ROCK -HARD 

CONSTRUCTION 

4r.ver 
SPRAGUE 

i MN iff/W- 

CE SAVING 

ADS 

SPRAGUE DIFILM does it again! First to give you at 
regular prices the finest molded tubular capacitor 
made -the DIFILM BLACK BEAUTY . . . and now 
the newest DIFILM capacitor -the ORANGE -DROP 
dipped capacitor. 

PRAGUE ORANGE -DROP CAPACITORS are espe- 
cially made for easy installation in tight spots... 
where only an exact replacement will fit. They are 
the exact same dipped capacitors used by leading 
manufacturers in many TV sets. 

WHY ORANGE -DROPS 
BEAT HEAT AND HUMIDITY 

Sprague Orange -Drop Mylar -Paper Dipped Capacitors com- 
bine the proven long life of paper capacitors with the 
effective moisture resistance of film capacitors. Their 
duplex dielectric of kraft paper and polyester film is 

impregnated with HCX Sprague's exclusive hydrocarbon 
material which saturates the paper and fills voids and 

pinholes in the film before the HCX polymerizes. The 
result is a solid, rock -hard capacitor section which is then 

double -dipped in bright orange epoxy resin for moisture 
protection. Leads are neatly crimped for easy installation 
on printed wiring boards. 

THIS NEW ... MINIATURE ... DIFILM 

CAPACITOR OUTPERFORMS ALL 

OTHER DIPPED TUBULAR CAPACITORS! 

¿±10% CAPACITANCE TOLERANCE 

IS STANDARD. 

SPRAGUE ORANGE -DROP CAPACITORS are a nat- 
ural teammate for the molded Difilm Black Beauty'. 
Black Beauties, born out of engineering to tough 
missile standards, are still far and away the best 
replacement capacitors -better than any other 
molded or dipped ... paper, film, or film -paper 
combination ... capacitor made for entertainment 
electronics. 
1111Where a dipped capacitor is called for, no other 
dipped unit can match the ORANGE -DROP. Your 
distributor is stocked with all popular ratings in 
200, 400, 600, and 1000 volts in handy Sprague 
Kleer -Paks. Order some today. 
'Du Pont Trademark 

don't be vague- insist on 

SPRAGUE the mark of reliability 

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S 

LARGEST CAPACITOR MANUFACTURER 

May, 1960 31 
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Introduces a new small -size bi- directional 

Ribbon Microphone VM -lo, Velocity Type. 

WA 
New Study and Economical 

Dynamic Microphone DM -20 

/l 

Superative high quality response 

characteristics. 

Engineered in colaborotion with the 

Technical Research Laboratory of the 

Japan Broadcasting Corporation (NHK). 

Outstanding results when used for 

FM broadcasting and high fidelity 

recording because of its exacting 

quality of tone reproduction. 

Because of the above superior 

characteristics, small sire and non 

reflecting satin -chrome finish is 

ideally suited for TV broadcasting. 

SPECIFICATION 
Frequency Response: 50- 15,000 c s _ 3 dB 

Output level: - BO dB IISO ohms /1,00001 

Impedance: 150 ohms, 250 ohms or 

600 ohms 

Directional Characteristic: Bi- directional 

5,N 20 dB or below (in parallel 

field of 1 m gauss) 

Directional Characteristic 

-- 500 eh, 1000 cis - .-..... 8000 e/+. 

AIWA co.,LTV. 
4, Motosakuma -cho, Kanda, Chiyoda -ku, Tokyo, Japan 

32 

The DM -10 features a strong diecast 

body formed from exhaustive 

acoustical research to achieve repro- 

duction of full audio ronge. 

Introduces a new plastic diaphragm 

free from mechanical distortion and 

physical deterioration. 

An exceptional dynamic microphone 

for studio broadcasting or record- 

ing resulting improved clear and 

lifelike tone quality. 

Broadens the realism of the tone 

reproduction in tape recording, 

well above currently used types 

of microphone. 

Reasonable priced. 

SPECIFICATION 
Frequency Response: 10- 10,000 c,'s± SdB 

Output level: -19 dB (150 ohms, 1000 r's) 

Impedance: 50 ohms, 150 ohms, 250 

ohms,10 K ohms, and SO K 

ohms. 

Directional characteristic: Non -directional 

Directional characteristic: 

ELECTRONICS WORLD 
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The specs prove it...your best buy is / 

B 

TV-FM SWEEP GENERATOR 

AND MARKER #368 
KIT $69.95 WIRED $119.95 

a 

D 

PEAK -TO -PEAK 

VTVM #232 & 

UNIPROBE 

KIT $29.95 

WIRED $49.95 

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

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

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

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

A 

DYNAMIC CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER #666 
KIT $69.95 WIRED $109.95 
Complete with steel cover & 

C 

RF SIGNAL GENERATOR #324 
KIT $26.95 WIRED $39.95 

T, 

t 

in 3 fund. bands, 60-225 mc on harmonic band. 
4.5 xtal marker osc., xtal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

C 150 kc to 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! ±1.5 % freq. 

accuracy. Colpitts RF osc. directly plate -modulated 
by K- follower for improved mod. Variable depth of 
int. mod. 0-50% by 400 cps Colpitts osc. Variable 
gain ext. mod. amplifier: only 3.0 v needed for 30% 
mod. Turret -mounted, slug -tuned coils for max. ac- 
curacy. Fine and Coarse (3 -step) RF attenuators. 
RF output 100,000 try, AF output to 10 v. 

D Uni -Probe - exclusive with EICO - only 1 
probe performs all functions: half -turn of probe 

tip selects DC or AC -Ohms. Calibration without re- 

handle 

F 

COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 

5" OSCILLOSCOPE =460 
KIT $79.95 WIRED $129.50 

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

moving from cabinet. Measure directly p -p voltage 
of complex & sine waves: 0.4, 14, 42, 140, 420, 1400, 
4200. DC /RMS sine volts: 0-1.5, 5, 15, 50, 150, 500, 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 41/2" 
meter, can't -burn -out circuit. 7 non -skip ranges on 
every function. Zero center. 

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

2 3 megs; direct -coupled & push -pull throughout. 
4 -step freq. -compensated attenuator up to 1000:1. 
Sweep: perfectly linear 10 cps - 100 kc (ext. cap. 
for range to 1 cps). Pre -set TV V & H positions. 
Auto sync. lim. & ampi. Direct or cap. coupling; 
bal. or unbal. inputs; edge -lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features. 

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

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

PAT. PEND 

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

L7E /COQ, 
33.00 Northern Blvd. L.I.C. 1, N.Y. 

Add 5% in the West. 1959 

TURN PAGE FOR MORE EICO VALUES 

May, 1960 

o 00 

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

I 

w r 

R -C Bridge L R -C -L 
Comparator .950B 
Kit $19.95 
Wired $29.95 
Reads 0.5 ohms - 
500 megs, 
10 mmfd -5000 mid, 
power factor 

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

Tube Tester =625 
Kit $34.95 
Wired $49.95 

tests 600 mil 
series string type 
tubes 

illuminated 
roll -chart 
Piz Tube Test 
Adapter $4.50 

VTVM Probes 
Kit Wired 

Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage 
Probe -1 $6.95 
High Voltage 
Probe -2 $4.95 
Scope Probes 
Demodulator. $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

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

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

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

EW-5 

Show me HOW TO SAVE 50% on Test Instruments 
Hi -Fl E Ham Gear. Send free Stereo Hi -Fi 

Guide. Send FREE Short Course for Novice License. 
Send me FREE Catalog, name of neighborhood dealer. 

Name 

Address 

City Zone... .State 
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IF YOU LOVE TO 

Stereo Preamplifier HF85tt 

CREATE... BUILD5E /COh7 KITS 

Stereo Amplifier- Preamplifier HFelt 

FM Tuner HFT90tt 
AM Tuner HFT9411 
FM /AM Tuner HFT921t 

Mono HI -Fl... 
the experts say 
your Best Buy 
Is EICO 

Stereo Automatic Changer/ 
Player 1007 

3 -Way Speaker System HFS3 
2 -Way Bookshelf Speaker Systems 

HFS5 and HFS1 
s S. 

100W Stereo Power Amplifier HF89 
70W Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HFB6 Stereo Integrated Amplifier AFItt 

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

IN STOCK - Compare, then take home any EICO 
equipment - right "off the shelf"- from 1500 
neighborhood EICO dealers throughout the U.S. 
and Canada. 
NF81 Stereo Amplifier -Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self -contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass and treble controls for each 
channel. Identical Williamson -type, push -pull 
EL84 power amplifiers. "Excellent " - SATURDAY 
REVIEW. "Outstanding ... extremely versatile." - ELECTRONICS WORLD. Kit $69.95. Wired 
$109.95. Incl. cover. 
HFBS Stereo Preamplifier: Complete master 
stereo preamplifier -control unit, self -powered. 
Distortion borders on unmeasurable. Level, bass, 
& treble controls independent for each channel 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM- multiplex. One 
each auxiliary A & B input in each channel. 
"Extreme flexibility . a bargain." - HI-F1 
REVIEW. Kit $39.95. Wired $64.95. Incl. cover. 
New HF09 100 -Watt Stereo Power Amplifier: 
Dual 50W highest quality power amplifiers. 200W 
peak power output. Uses superlative ultra -linear 
connected output transformers for undistorted 
response across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. IM distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20- 20,000 cns within 1 db of 100W. Kit 
$99.50. Wired $131.50. 
H F117 70 -Watt Steno Power Amplifier. Dual 35W 
power amplifiers identical circuit -wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20- 20,000 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. 
N FU 20 -Watt Stereo Power Amp. Flawless repro- 
duction at modest price. Kit $43.95. Wired $74.95. 
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FM Tuner NFT90: Prewired, prealigned, tempera- 
ture- compensated "front end" is drift -free. Pre - 
wired exclusive precision eye- tronicv, traveling 
tuning indicator. Sensitivity: 1.5 uy for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM- multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One of the best buys in high fidelity kits." - AUDIOCRAFT. Kit $39.95'. Wired $65.95'. 
Cover $3.95. *Less cover, F.E.T. incl. 
AM Tuner HFT94: Matches HET 90. Selects "hi -fi" 
wide (20 -9000 cps (a -3 db) or weak -station 
narrow (20 -5000 cps @ -3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye-tronivq tuning. "One of the best 
available." -HI -FI SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 

New FM /AM Tuner HFT92 combines renowned 
FICO HFT90 FM Tuner with excellent AM tuning 
facilities. Kit $59.95. Wired $94.95. Incl. cover 
& F.E.T. 

New AF-4 Economy Stereo Integrated Amplifier 
provides clean 4W per channel or 8W total out- 
put. Kit $38.95. Wired $64.95. Incl. cover & F.E.T 

HF12 Mono Integrated Amplifier (not illus.): Com- 
plete "front end" facilities & true hi -fl perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 
New HFS3 3 -Way Speaker System Semi -Kit com- 
plete with factory -built 3/4" veneered plywood (4 
sides) cabinet. Bellows- suspension, full -inch ex- 
cursion 12" woofer (22 cps res.) 8" mid -range 
speaker with high internal damping cone for 
smooth response, 342" cone tweeter. 21/4 cu. ft. 
ducted -port enclosure. System Q of 1/2 for 
smoothest frequency & best transient response. 
32- 14,000 cps clean, useful response. 16 ohms 
Impedance. HWD: 261/2", 131/2", 143/a ". Un- 
finished birch $72.50. Walnut, mahogany or teak 
$87.50. 
New HFSS 2 -Way Speaker System Semi -Kit com- 
plete with factory -built 3/4" veneered plywood 
(4 sides) cabinet. Bellows- suspension, te" excur- 
sion. 8" woofer (45 cos. res.), & 3t/2" cone 
tweeter. 11/4" cu. ft. ducted -port enclosure. Sys- 
tem Q of 1h for smoothest free. & best transient 
resp. 45. 14,000 cps clean, useful resp. 16 ohms. 

INCH rFI DELITY 
TIANIMACTIAILIIS 

HWD: 24 ", 121/12",101/2". Unfinished birch $17.50. 
Walnut, mahogany or teak $59.50. 
HFS1 Bookshelf Speaker System complete with 
factory -built cabinet. Jensen 8" woofer, match- 
ing Jensen compression -driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70- 12.000 cps range, 8 ohms. HWD: 23" 
x 11" x 9 ". Price $39.95. 
HFS2 Omni- Directional Speaker System (not illus.) 
HWD: 36 ", 151/4 ". 111,2 ". "Fine for stereo" - 
MODERN HI -Fl. Completely factory -built. Mahog- 
any or walnut $139.95. Blond S144.95. 
New Stereo Automatic Changer /Player: The first 
& only LUXURY unit at a popular price! New 
unique engineering advances no other unit can 
offer regardless of price: overall integrated 
design, published frequency response, stylus 
pressure precision -adjusted by factory, advanced 
design cartridge. Compact: 103/4" x 13 ". Model 
10070: 0.7 mil diamond. 3 mil sapphire dual 
stylus - $59.75. Model 10075: 0.7 mil & 3 mil 
sapphire - $49.75. Includes F.E.T. 

?Shown In optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9.95; Walnut or 
Mahogany, $13.95. 
ttShown in optional Furniture Wood Cabinet 
WE70: Unfinished Birch, $9.95; Walnut or 
Mahogany, $12.50. 

FICO, 33-00 N. Blvd., L.I.C. 1. N. Y. EW -6 

Show me how to SAVE 50% on easy -to-build 1 

top -quality HI -Fi. Send FREE catalog, Stereo Hi -Fl I 

Guide plus name of neighborhood EICO dealer 

Name I 

Address 

City.__. _.. Zone State 

Listen to the EICO Hour, WABC -FM, N.Y.,95.5 MC, 
Mon. to Fri. 7:15 -8 P.M.,Sat. 11-12 P.M. 

p 1960 by EICO, 33 -00 N. Blvd., L.I.C. 1, N.Y. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


WHY would one want to use a 
packaged electronic circuit? 
This example dramatizes just 

one of several reasons in one of 
several fields: many stereo fans 
use ceramic cartridges for playing 
back discs. Most of these people 
would prefer to retain the con- 
venience of using the low -level 
magnetic inputs of their preampli- 
fiers for flexibility in equalization. 
To achieve this, the response of 
the ceramic cartridge must be 
matched to that of the magnetic 
input and output level must also 
be reduced to match that of the 
low -level point. In the case of one 
popular ceramic stereo cartridge, 
this requires a matching network 
of six components -two resistors 
and one capacitor per channel. 

Finding a place to locate these 
added components can be quite a 
problem. With the cartridge in 

question it isn't: all six parts are 
mounted inside the tone arm! The 
compact, lightweight wafer in Fig. 
2, shown more than twice actual 
size (it is less than half an inch 
wide), slips into place right 
against the cartridge. All six com- 
ponents have been printed on it. 
This is just a single example of 
what can be done with the packag- 
ing technique. 

At a ceremony in the nation's 
capital last fall, leading figures in 
electronics gathered to commemo- 
rate production of the 100 mil- 
lionth packaged electronic circuit. 
The occasion highlighted their 
increasing use since they were 
developed during World War II 
by the National Bureau of Stan- 
dards and Centralab, the elec- 
tronics division of Globe- Union, 
Inc. Their present acceptance by 
design engineers makes them in- 

Packaged Electronic Circuits 
By JOHN G. 

Product Development Engineer, Centrolob 

CHNER 

e Electronics Div., Globe -Union, Inc. 

Drastically reduced component density is achieved 
in mass production with reliable reproducibility. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Today the latter expression generally 
refers to a phenolic board with etched - 
conductor circuitry. The packaged 
electronic circuit, on the other hand, is 
a unit in which a number of various 
components become integral parts of a 
single, compact sub -assembly. Never- 
theless the package may be regarded 
as a single component in that it is 
manufactured, tested, and installed as 
one item. 

There are several basic approaches 
to the form of a packaged electronic 
circuit. The "module" type has a fixed 
size and shape in terms of length and 
width; its flexibility of use depends on 
a varying number of individual wa- 
fers stacked within the module. An- 
other approach merely assembles indi- 
vidual components into a single unit 
that is usually encapsulated to form 
the package. 

The PEC5 approach is two- dimen- 
sional. virtually eliminating the factor 
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Fig. I. Spray -drying tank for ceramic 
powder. Test lab is on top of tower. 

creasingly important to radio -TV and 
industrial segments of electronics, in- 
cluding those concerned with servicing. 

Early Uses 

The two agencies noted worked to- 
gether during the war to produce a 
complete radio transmitter and re- 
ceiver that fit into a tube 3%" long and 
2" in diameter, for use as a mortar - 
shell proximity fuse. This fuse, Fig. 3, 
which used the first packaged electronic 
circuit, was eventually hailed as the 
second most important secret weapon 
of World War II. 

With the war over, the miniaturiza- 
tion technique thus developed found 
commercial application. At first the 
method was used only where small size 
and high reliability were of prime con- 
sideration. As the state of the art im- 
proved. cost dropped to the point where 
packaged circuits became economical 
for use in the radio and TV field. 

The set manufacturer found them 
more practical for a number of reasons. 
Assembling a multiplicity of compo- 
nents, instead of a single unit, is more 
expensive. Ordering, stocking, testing, 
and installing the single item cut costs 
considerably. At the same time, the de- 
gree of reliability is normally higher 
than with individual components. 

The combination of reliability and 
miniaturization inherent in the pack- 
aging technique is responsible for wide- 
spread use in military and industrial 
applications. 

There is some understandable confu- 
sion over the terms "printed" and 
"packaged" circuitry. The packaged 
circuits were originally referred to as 
being printed, because a printing tech- 
nique was indeed used to apply the re- 
sistors, capacitors, and conductors to a 
ceramic base material. In time, other 
types of components came to be added 
by other methods and the term "print- 
ed circuit" was no longer applicable. 

36 

Fig. 2. Six -component cartridge- match- 
ing network, more than twice true size. 

Fig. 3. Mortar shell with proximity 
fuse. Fuse is shown separately (left) 
near a 6L6 tube to give idea of size. 

Fig. 4. Packaged vertical integrator. 

22K 

TO FINAL SYNC 
STAGE PLATE 

52K 

TO SYNC. 
INPUT VERT 

e.2K OSCILLATOR 

(.4 

5000 
YYf. 

Fig. 5. Circuit for package of Fig. 4. 

of thickness. This is the type most 
familiar to radio -TV service techni- 
cians, being used in millions of sets. 
These compact sub -assemblies, general- 
ly known as "Couplates," are manu- 
factured by Centralab and a number 
of other firms including Sprague and 
Onandaga. 

The Couplate" package uses a thin, 
ceramic plate as a base. This material 
can serve as a dielectric for capacitors 
that are part of the circuit. A typical 
Couplate and its circuit are shown in 
Figs. 4 and 5. As can be seen from the 
schematic, this vertical integrator con- 
tains six resistors and capacitors which, 
if installed individually, would require 
considerably more space and many 
more wiring connections. 

How They Are Made 
The manufacturing process for Cou- 

plates is typical of that used in the 
production of all packaged electronic 
circuits. The first step is the prepara- 
tion of the ceramic base plate, for 
which a mixture of highly refined 
barium titanate and other metallic 
oxides provide the basic powder. 

Each batch of raw material must 
be analyzed carefully to control the 
amount of impurities. These impurities, 
as well as others deliberately added, 
determine the dielectric constant, tern - 
perature coefficient, and other para- 
meters of the finished ceramic plate. 
To obtain a completely uniform mate- 
rial, the powders are ground in a rotary 
mill for as long as 24 hours. A water 
suspension of the powder, similar to a 
milk shake in consistency, is made in 
giant mixing tanks. 

The water suspension is then spray 
dried (Fig. 1) to provide uniform -sized 
particles for the pelleting or pressure 
forming operation. Depending on the 
size of the plate, the pelleting machines 
(Fig. 7) exert a pressure of as much as 
35 tons per square inch in forming the 
unfired plates. A plate can contain as 
many as three different ceramic mate- 
rials, each in a separate area. This is 
done when the required range of ca- 
pacity values of a packaged electronic 
circuit is greater than can be achieved 
with a single material. 

The pellets, or unfired plates, are 
then loaded in small firing boxes which 
are stacked and placed in firing kilns. 

Firing involves a 24- to 36 -hour cycle 
at temperatures as high as 2500 de- 
grees F, controlled to within 5 degrees 
F. As little as 10 degrees F variation 
in temperature during firing can have a 
significant effect on the electrical prop- 
erties of the ceramic. After firing, the 
units are inspected and then tumbled 
in rotary drums to remove any burrs 
or rough edges. 
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In the next step, the silver pattern 
that makes up the wiring and the ca- 
pacitors is screened on the plates. See 
Fig. 8. A capacitor is obtained by de- 
positing two opposing metal surfaces. 
one on either side of the ceramic wafer. 
By varying the dielectric constant of 
the base material, the thickness of the 
base plate, and the sizes of the silvered 
areas, a capacitance range from 10 µµf. 
to .02 id. can be obtained. in working 
voltages from 50 to 200() volts d.c. 

Tolerances of both capacitors and re- 
sistors can be controlled to - 5' ;. but 
this is rarely necessary, since it is the 
entire packaged circuit that is designed 
to meet specified performance char- 
acteristics rather than any one com- 
ponent included in it. 

The silver pattern is screened on one 
side of the plate, the plate is baked 
lightly to dry the silver ink, and then 
the other side is silvered. Next firing 
in another kiln (1300 to 1500 degrees 
F) removes the vehicle and binder, leav- 
ing a pattern of pure silver. A sequence 
photograph (Fig. 9) shows various 
stages in the production of the PC -100 
(vertical integrators. The center ele- 
ment in the top row is one side of the 
plate after silvering. 

After a number of precise tests and 
controls to insure quality up to this 
point, the resistors are screened onto 
the plate. The resistive material, a 
carbon or graphite compound, is de- 
posited in much the same manner as 
the silver pattern. The black area ap- 
pearing on the plate in the center of the 
bottom row, Fig. 9, is a resistor. By 
varying the size and shape of these 
areas, as well as the formula of the 
composition, a wide range of values 
(5 ohms to 100 megohms can be 
achieved. Once more the ceramic base 
plate is baked, this time to dry the 
resistors, and each resistor is individu- 
ally adjusted to nominal value by the 
equipment that also tests it. A resist- 
ance bridge checks value while auto- 
matic equipment adjusts each unit to 
the correct reading. 

The completed circuit is assembled 
to the leads by dipping the entire plate 
and the leads into molten solder, after 
a preheating dip in hot wax. The re- 
sistors have such excellent heat sta- 
bility that they are unaffected by con- 
tact with the molten solder. The wafer 

now appears as shown at the upper 
right in Fig. 9. 

At this point, the packaged electronic 
circuit is electrically complete and can 
he used in a circuit. However, for most 
applications the packaged electronic 
circuit is sealed in Durez, an encap- 
sulating material (Fig. 6), and is 
vacuum wax impregnated to provide 
moisture protection. 

The unit is then given a final test 
where each component and the over -all 
circuit performance are tested simul- 
taneously. Automatic equipment will 
indicate a defective unit if only one of 
the many components in the package is 
not operating properly. 

The manufacturing process differs 
somewhat where the circuit involves re- 
sistors only. Steatite, rather than bari- 
um titanate, is used and the rigid con- 
trol of the ceramic plate processing is 
not required. In many applications a 
variety of other components, such as 
transistors, tube sockets, variable re- 
sistors, and hardware are attached to 
the base plate. These are normally put 
on after the resistors and capacitors. 

Types of Packages 

There are literally hundreds of types 
of packaged electronic circuits now 
being used in radio and TV- hundreds 
more in industrial applications. To 
give some idea of the flexibility and 
adaptability of PEC's, a few typical 
units will be described. 

A recent application of particular in- 
terest to the service technician involves 
the incorporation of miniature variable 
resistors in packages. A typical unit is 
shown toward the top of our cover. The 
three variable resistors are the a.g.c.. 
vertical -height, and vertical -linearity 
controls of a TV set. In addition to 
these controls, there are four fixed re- 
sistors on the same ceramic plate. 

The unit shown is mounted to a 
segment of a printed- circuit board by 
the surrounding bracket, but other 
types are available without brackets 
for use with conventional, wired cir- 
cuits, and these packages may be or- 
dered with one to four variable resis- 
tors. One such package is included in a 
new voltohmmeter kit as the calibrat- 
ing potentiometers. Another dual unit 
is shown in Fig. 10, with the knob re- 
moved from one variable resistor so 

Fig. 6. Completed packages get final protective dip in encapsulating compound. 

May, 1960 

Fig. 7. This pelleting press forms 
ceramic plates under high pressure. 

Fig. 8. Screen printing machine ap- 
plies silver pattern to bare wafers. 

vook 

Fig. 9. From ceramic wafer to finished 
package. Light areas are silvered pat- 
tern; dark areas are resistive material. 

that the deposited resistive path and 
the movable contact arm may be seen. 
These units are available in linear 
tapers from 400 ohms to 5 megohms. 

The packaging technique is useful 
when the values of components within 
a particular circuit must be matched. 
For example, one assembly includes the 
circuit of a balanced FM detector stage 
with de- emphasis network. Providing 
matched pairs within this network with 
standard components is expensive. 
However, because of the inherent uni- 
formity and reproducibility that can be 
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achieved with a PEC, an accurately 
matched circuit is produced as a single 
sub -assembly at low cost. 

The phase- detector network shown 
in Figs. 11 and 12 is an interesting vari- 
ation of the PEC technique. It is part 
of the circuit of the horizontal oscilla- 
tor and phase comparison diodes in 
many 1960 Philco TV receivers. In this 
case, a .05 -µf. capacitor, higher than 
can normally be achieved with the cer- 
amic base plate as the dielectric, is 
added in the form of a conventional 
component prior to encapsulation. This 
capacitor (C.) is the bump in the upper 
left portion of the packaged circuit 
shown in Fig. 12. The entire unit, in- 
cidentally, has external tabs for print- 
ed -board mounting instead of wire 
leads for use with conventional wired 
circuits. Packages are available in 
either style. Figs. 11A and 11B indi- 
cate how components are laid out and 
deposited on both sides of the base 
plate. 

In addition to the cartridge matching 
network described at the beginning of 
this article, there are many other appli- 
cations for packaged electronic circuits 
in high -fidelity equipment such as fil- 
ter, handpass, equalization, compensa- 
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Fig. II. Both sides (A & B) of network for TV horizontal phase defector de- 
picts how "components" are laid out. Schematic for network (C) is also shown. 

Fig. 10. Knob removed from one min- 
iature variable resistor shows detail. 

Fig. 12. Photo of phase detector pack- 
age of Fig. I I. Bulge is C. conven- 
tional capacitor encapsulated in unit. 

tion, and other networks. Compact 
tone -control wafers are made for 
mounting directly on the control poten- 
tiometers. Flip -flop or frequency- divid- 
ing multivibrator networks are used 
extensively in electronic organs. The 
uniformity of these packaged electronic 
circuits makes them ideally suited to 
the repetitive circuit situations found 
in these organs. Depending on the size 
and range of the equipment, 36 to 60 
packages may be used in a single 
instrument. 

Industrial Applications 

Compared to use in radio and TV, 
applications and shapes of the pack- 

7 

aged electronic circuits in the industri- 
al field are more unusual and varied, 
because conservation of weight and 
space is often more important than 
cost. Some idea of this variety may be 
obtained from Fig. 14. The ceramic 
plate of Fig. 14A, designed as an 11 -pin 
tube socket, contains a network of 20 
resistors. Used in the circuit of an 
automatic headlight dimmer, the en- 
tire unit fits inside the dimmer case 
mounted on the automobile dash. The 
unit of Fig. 14B contains three integral 
sockets for ultra- miniature tubes. It 
contains all the components for a three - 
stage audio amplifier used as a signal 
generator to check line function in 
the servicing of telephone -line equip- 
ment. 

The RC network assembly of Fig. 
14C was designed to fit the physical 
specifications of the equipment in 
which it is used. Containing three re- 
sistors and three capacitors, it was made 
to fit a plug -in unit for a computer 
where all circuit sections are encased 
in such containers. Perhaps the small- 
est packaged unit ever made for com- 
mercial use is the cartridge matching 
assembly already discussed. Measuring 
.447 inch wide and less than 1/ia inch 
thick, it has a component density of 
2,300,000 per cubic foot. Component 
density is a standard measurement 
used by the armed forces to compare 
the relative size of components and cir- 
cuits. The density achieved here is 
probably the highest reached in a pro- 

(Continued on page 122) 
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Story 
THE FIVE units shown on this month's cov- 

er, although they are all small, represent 
a total equivalent of 48 conventional cir- 
cuit components. These packaged elec- 
tronic circuits demonstrate the variety and 
flexibility that the packaging technique 
makes available. 

Highlighting the possibilities is the sche- 
matic diagram at the bottom of the cover, 
which represents a conventional four -stage 
transistor amplifier. All components shown, 
except for those in broken lines (micro- 
phone, output phone, battery, and volume 
control), are contained within the hand- 
held Centralab TA -12, winner of a Certif- 
icate of Excellence in the Miniaturization 
Awards Contest sponsored by Miniature 
Precision Bearings, Inc. 

The smallest four -stage amplifier ever 
constructed -and it is a production unit, 
rather than a laboratory curiosity -it meas- 
ures slightly more than half an inch in 
diameter and less than a quarter of an inch 

in height. including the sealed case. Con- 
taining twelve resistors, five capacitors, 
and four transistors, it weighs 1/16 of an 
ounce. See accompanying article for details. 

The four units at the top are all used in 
TV receivers. To the left is a vertical in- 
tegrator network replacing three capaci- 
tors with three resistors. To the right of it is 

a multiple miniature variable resistor, con- 
sisting of three variable and four fixed re- 
sistors. Next is a horizontal- oscillator net- 
work with five capacitors and six resistors. 

The yoke balancing circuit on the far 
right is shown before completion -"be- 
tween clippings." When finished it will 
have the same tan coating of insulating 
Durez that can be seen on two of the other 
units. The red coating is a special inter- 
mediate protective insulation to inhibit the 
formation of corona, made necessary by 
the elevated voltages associated with the 
deflection yoke circuit. 4}- 

(Cover Photo by Bob Loeb) 
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Completed probe plugged into author's v.f.v.m. Knob is sensitiv- 
ity control. Phones are plugged into jack at end of the housing. 

PICKUP COIL 
2 TURNS, M le 
INSULATED WIRE 

COAX CABLE, 75 A 
2 FEET 

IN56A 
4 

ANPIENOL 75 -MCF 
CONNECTOR 

Fig. 1. Schematic diagram of simple v. m. probe described. 

WHEN tuning -up and adjusting any 
radio transmitter the job is done 
most quickly and efficiently by pick- 

ing up a small r.f. voltage at any par- 
ticular stage and tuning for maximum, 
as indicated by a suitable meter. 

The r.f. voltage is rectified to d.c. by 
a diode and applied to a d.c. meter with 
a range of 0 -1 milliampere or less. A 
vacuum -tube voltmeter is employed by 
all technicians in electronics work and, 
since the basic meter movement of 
these instruments is on the order of 
200 pa., the v.t.v.m. can be adapted to 
serve this purpose. 

Circuit Analysis 
The tune -up meter circuit consists of 

an untuned r.f. pickup coil made up of 
two turns of wire coupled through coax 
to a germanium crystal diode. The r.f. 
signal is converted to d.c. by the diode 
and this output is applied to the con- 
nector of the v.t.v.m. which is normally 
used for d.c. measurements. An r.f. 
bypass capacitor is connected across 
the diode output, see Fig. 1. The meter 
sensitivity is adjusted by means of a 
variable control while a phone jack is 
provided for the aural monitoring of 
the audio signal from the transmitter. 

Construction Details 
The few component parts required 

for this device are assembled in a metal 
container. A metal, rather than a plas- 
tic, housing is preferable because of 

May, 1960 

Citizens Radio 
Tune -Up Meter Probe 

By HAROLD REED 

Construction of simple v.t.v.m. 
probe for transmitter tuning and for 
monitoring audio quality of the rig. 

The tune -up device is shown ready for final assembly. The input 
and the output lengths of coax cable are wired in last of all. 

its shielding properties. Although any 
metallic enclosure will be satisfactory, 
the one shown in the photographs is 
made of parts salvaged from the junk 
box. These are an old split -type tube 
shield and two caps from an electric 
pull -chain lamp socket which fit snugly 
over the ends of the tube shield. 

A mating connector for the v.t.v.m. 
is soldered into one of the end pieces 
and the monitor phone jack is mounted 
in the other end piece. A hole was also 
drilled in this latter cap and fitted with 
a Y4 -inch rubber grommet for passage 
of the input coax cable. 

The miniature meter -sensitivity con- 
trol is mounted in the shield housing as 
shown and a 3- terminal stand -off is 
soldered to the inside of the shield for 
tie -point connections, including the 
leads of the diode and capacitor. 

After wiring, the end pieces are 
slipped over the shield and soldered in 
place. A bead of solder is also run 
down the tiny slit where the shield 
butts together. There was no concern 
about soldering up the container in this 
manner since it is unlikely that any- 
thing inside will ever have to be 
replaced. 

The r.f. probe consists of the pickup 
coil which is two turns of #18 insu- 
lated wire, % -inch in diameter. The 
coil is connected to the end of a 2 -foot 
length of small -size, 75 -ohm coax cable. 
The coax cable fits nicely into a 6 -inch 
length of ', -inch plastic tubing which 

serves as the probe body or handle. A 
dab of cement at each end of the tubing 
will hold the coax in place. The com- 
pleted device is small and easily 
manipulated. 

Using the Device 

The pickup coil of the r.f. probe is 
loosely coupled to any r.f. coil of any 
stage of the transmitter or antenna. 
(Note: The holder of a commercial 
radio operator's license may check and 
adjust the oscillator coil, but the un- 
licensed operator must confine his ad- 
justments to the final r.f. amplifier or 
antenna circuits.) The v.t.v.m. voltage 
range- switch should be set to one of 
the two lowest voltage ranges. The 
author found the 1.5- and 5 -volt set- 
tings both satisfactory. The meter -sen- 
sitivity control of the tune -up adapter 
is then set for suitable v.t.v.m. meter 
deflection. The r.f. stage being checked 
is now tuned for maximum indication 
on the v.t.v.m. 

Using the "VoltOhmyst" shown in 
the photograph, meter deflection to 
center scale was obtained with the 
voltage range- switch set to 5 volts and 
off -scale deflection resulted with the 
range- switch on the 1.5 -volt position 
when checking various stages of the 
Citizens Band transmitter. 

To aurally check audio modulation 
of the transmitter it is only necessary 
to plug a pair of magnetic headphones 
into the phone jack of the device. -®- 
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Quad -Helix Antennas 
for Project "Mercury" 

A contract in excess of Si- million has 
been awarded to Canoga (subsidiary of 
the Underwood Corp.) for the design 
and manufacture of all ground -based 
telemetry, communications, and com- 
mand- control antennas for the NASA 
Project "Mercury." Some fifty antenna 
systems in all, of the quad -helix type 
shown, will circle the globe to follow 
the path of the satellite. 

Photo -Reconnaissance Tube 
A unique new electron tube, announced 
by CBS Laboratories, makes it possible 
to transmit visual information, regard- 
less of detail, with no loss of resolution. 
The T- shaped cathode -ray tube scans 
an image with an extremely fine and 
brilliant light spot producing a line on 
a phosphor- coated rotating anode with- 
in the tube. V 

Oldest and Newest Scopes 
Dr. Allen B. DuMont, electronics and 
TV pioneer, compares his firm's new 
high -frequency, digital oscilloscope 
with the first commercial American 
unit which he developed and intro- 
duced some 30 years ago. The new 
scope provides a digital output that 
permits it to be used directly with 
computers. 

Automatic Transistor 
Assembly 

Turntables in IBM's new automated 
transistor assembly system inject tran- 
sistor parts into carbon "boats" for 
transport on system's conveyors. Pho- 
tocell and mechanical devices at each 
turntable signal the machine to reject 
units with missing or poorly positioned 
parts. 
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Computer Center to Serve Wall St. p. 

Filed away in the magnetic tape held by the operator 
at the new RCA Electronic System Center, is all the 
information contained in the pile of paperwork spread 
before her. The information can be instantly recalled 
by feeding the tape into the data processing system in 
the background. The new Center, in New York's finan- 
cial district, provides electronic data processing service 
for banks, brokerage houses, insurance companies, and 
other financial- district firms. 

Telemetry for Re- entering Missiles 
Development of a communication system which can 
break through the white -hot envelope of ionized air 
that builds up around a space vehicle re- entering the 
earth's atmosphere has been announced by Interna- 
tional Telephone and Telegraph Corp. Called the "Di- 
rect Re -entry Telemetry System," it assures uninter- 
rupted communication between satellites and ground 
stations from countdown through re -entry or retrieval. 

V 
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New Scatter Link 
Dish -like antennas at over -the -horizon tropo scatter site at 
Florida City. Fla. are aimed at Nassau in the Bahamas, some 
186 miles away. The new system will carry 24 simultaneous 
telephone conversations. The square- shaped antennas on the 
far side of the site transmit and receive TV and telephone 
conversations between U. S. and Cuba. The building houses 
amplifying equipment for both systems, while the tower at 
the upper right relays signals to Miami and the national tele- 
phone network. The new link is the joint undertaking of 
American Telephone d Telegraph Co. and the Bahamas 
Government. 

Advanced Recorder for Missile Tests 
Engineers are shown monitoring data output levels on the 
new, high- performance tape recorder being used by Boeing 
for testing the "Minuteman" intercontinental ballistic mis- 
sile. The tape recorder is the first all solid -state ground 
analogue recorder developed by Ampex Corp. It will be the 
primary part of a system that will record signals associated 
with the testing of the missile, as well as signals that are 
telemetered prior and during missile launch and flight. 
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New FCC decision sets technical 

standards and rules in favor 

of private microwave systems. 

By LEO G. SANDS 

ARECENT decision by the FCC 
has given new impetus to the mi- 
crowave business. Such business 

had been stymied by the inability of 
many prospective users to obtain li- 
censes, by the developmental status of 
station licenses, and by the lack of ex- 
plicit technical standards which the 
equipment should meet. 

The extensive use of microwave for 
private communications began a dec- 
ade ago, as reported in the October, 
1950 issue of RADIO & TV NEWS in the 
article "The Microwave Era Begins." 
When equipment became available, two 
railroads, several pipe -line companies, 
and numerous electric utilities stepped 
right up and invested huge sums for 
microwave systems. 

Microwave carried the promise of ex- 
panded communications facilities of 
greater reliability at lower cost. It was 
immediately obvious that a microwave 
system would require maintenance only 
at repeater and terminal stations 
spaced 5 to 100 miles apart. Every inch 
of a wire line, on the other hand, is 
subject to storm damage and requires 
maintenance. 

The boom that started a decade ago 
soon slowed down. It wasn't caused by 
doubts as to the effectiveness or reli- 
ability of the equipment. Instead, sales 
dragged because many prospective 
users were ineligible for licenses. Many 
of the eligible prospects were reluctant 
to make large investments in micro- 
wave systems which could be licensed 

A technician near fop of the 
tower is about to position the 
passive reflector, communicating 
by walkie- talkie with a technician 
at the base of the tower. The an- 
tenna is to right of the walkie- 
talkie and is pointed upward 
at the top -of -the -tower reflector. 
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only on a developmental rather than on 
a regular basis. Furthermore, the FCC 
was being pressured to open up more 
of the microwave spectrum to the com- 
mon- carriers ( telephone companies, 
etc.) and to discourage expanded use 
of private microwave systems. There 
was also great opposition to the pro- 
posals. 

After many months of recent hear- 
ings, the FCC has proposed specific 
technical standards for microwave 
communications systems and ruled in 
favor of private microwave systems as 
opposed to turning over much of the 
microwave spectrum to the telephone 
companies. While the public could be 
served either way, those in favor of 
expanded installation of private micro- 
wave systems opposed placing our mi- 
crowave eggs in the common- carrier 
basket. It was the choice of telling 
those who need communication facili- 
ties to get service from the common 
carriers who would provide it by wires 
or radio as they chose, or letting these 
prospective users install their own mi- 
crowave systems. 

Many of the railroads, for instance, 
had been approached by telephone com- 
panies which offered to provide and 
maintain microwave facilities on a fee 
basis. However, the railroads asked 
"what priority would we have in case 
of storm damage or other catastrophe 
which would disable the system." They 
were told that they would not get top 
priority. To the railroads this is un- 
thinkable because trains don't move 
without communications. No railroad 
could afford to wait until the telephone 
company could get around to restoring 
service. 

Getting a license was often condi- 
tioned on the inability of the prospec- 
tive users to obtain adequate service 
from a common carrier. A large de- 
partment store, for instance, wanted to 
install a microwave link between the 
main store and a suburban shopping 
center. The system was to be used for 
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Fig. I (A). Chart of frequency as- 
signments below 1000 megacycles for 
use by private point -to -point single - 
channel and multi -channel radio sys- 
tems. Bands are shown about to scale. 
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obtaining and verifying credit approval. 
Since the department store was then 
ineligible for a license, they had the 
choice of leasing wires as well as the 
associated credit transponder equip- 
ment from the local telephone company 
or do without. 

As a result of this new policy favor- 
ing private microwave use as well as 

Microwave antenna tower at headquarters of the New Jersey Turn- 
pike Authority. At tower top are 2000 -me. microwave dishes as 
well as pair of 152 -mc. coax antennas. Half -way down tower is 
another pair of 152 -me. antennas. Microwave links major points. 
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â 

s 
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Fig. I (B). Chart showing the fre- 
quencies that are available above 1000 
megacycles for use by private point - 
to -point multi -channel radio systems. 
Bands shown approximately to scale. 

establishment of the Business Radio 
Service, many commercial enterprises 
are now planning microwave systems. 
Among these is a frozen orange juice 
processor, Minute Maid Corp., which 
plans to tie together several fruit 
processing plants in Florida with a mi- 
crowave system licensed in the Special 
Industrial Radio Service. 

The Santa Fe microwave terminal station that is located in Gal- 
veston, Texas. Superintendent of the system (at left) talks over 
the service channel while engineer is adjusting the 6000 -me. ter- 
minal equipment. Pulse amplitude modulation is employed. 
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Now, any commercial enterprise, 
local government agencies, motor car- 
riers, and even physicians and veteri- 
narians are eligible to apply for micro- 
wave station licenses. There are four 
bands (Fig. 1A), high- frequency and 
ultra -high -frequency, below 1000 mc. 
with over 18 mc. of band space avail- 
able for private point -to -point commu- 
nications. In the nine bands above 1000 
mc., there is over 7000 mc. of micro- 
wave band space available. And, the 
space above 30,000 mc. is wide open to 
hams and experimenters. Unfortunate- 
ly, equipment is available for less than 
10% of this band space, which is within 
the economic reach or suitable for use 
by private system operators. Develop- 
ment of reasonably priced equipment 
for the bands above 6875 mc. is ex- 
pected in the near future. (Fig. 1B.) 

Any citizen may operate a single - 
voice- channel radio -relay system in the 
460 -466 mc. band or a single -hop point - 
to -point radio link in the 27 -mc. band. 
See Fig. 1A. But, a citizen enga ̂ .ed in 
a commercial enterprise is eligible to 
apply for licenses for a multi- channel 
microwave system operating at fre- 
quencies above 952 mc. -if he can af- 
ford it. 

The cost of a multi -channel micro- 
wave communications system has been 
estimated at roughly $1000 per mile. A 
10 -mile single -hop class D Citizens Ra- 
dio link can be set up at a cost of about 
$40 per mile, while a two -hop class A 
system spanning 50 miles can be set up 
for around $50 per mile. 

Multiplexing and Channel Capacity 
There have been few major technical 

changes in microwave equipment dur- 
ing the past decade. There are still 
two opposing groups, one advocating 
operation in the 2000 -mc. band, the 
other favoring the 6000 -mc. band. But, 
there has been a definite trend toward 

Fig. 2 Passive reflectors permit parabolic 
dish -s to be mounted close to the ground, 
obviating need for long waveguide. 

more use of frequency -division multi- 
plexing and there is less interest in 
time- division multiplexing. This situa- 
tion is not so much a result of technical 
consideration, but of practical consid- 
erations. 

At a meeting of the radio and allied 
communications committee of the As- 
sociation of American Railroads this 
point was brought up when a micro- 
wave equipment specification was be- 
ing discussed. A representative of a 
manufacturer of microwave equipment 
that employed time- division multiplex- 
ing asked the committee why time - 
division equipment was not included in 
the specification. A committee m^m- 
ber replied by asking the question, 
"What do you propose that we do with 
the telephone carrier equipment we are 
now using and in which we have several 
million dollars invested? We want mi- 
crowave equipment over which wo can 
transmit carrier telephone channels so 
we won't have to junk our existing 
wire -line equipment." This particular 
manufacturer now builds both time - 
division and frequency- division multi- 
plexing. 

A decade ago, microwave equipment 
for private use was limited in capacity 
from 23 to 32 voice channels. Today, 
there are many 120- channel systems 

and some 240 -channel systems that can 
be stacked (operating at different fre- 
quencies in the same band) for opera- 
tion on the same antennas to increase 
capacity to 720 voice channels. 

While the channel capacity has been 
increased because of the accelerated 
need for more communications by rail- 
roads and other private enterprises, as 
well as the independent telephone com- 
panies, there is a sharply increasing de- 
mand for thin -route microwave sys- 
tems. These systems can carry from 
two to six voice channels and fill the 
needs of business for interplant com- 
munication and are in demand for use 
as spurs linked to other microwave 
systems of higher channel capacity. 

A voi ̂ e channel may be used for con- 
veying up to 18 AM (on -off) or FM 
(frequency shift) telegraph channels. 
These coded tones may be used for 
transmitting telegraphic messages, 
control signals, or digital information. 

Technical Innovations 

There have been some interesting 
technical innovations during the past 
decade. One of recent vintage is the 
employment of both horizontal and 
vertical polarization, using the same 
antenna reflector with dual feed ele- 
ments. This provides diversity recep- 
tion. The horizontally polarized and 
vertically polarized signals may not 
fade at the same time, hence, one or 
the other of the signals will be present 
most of the time. 

Wider use is being made of passive 
reflectors (Fig. 2) which function as 
non -electronic repeaters. A passive re- 
flector. which is a flat sheet of metal, 
acts like a mirror. It reflects the signal 
from the horizontally oriented dish be- 
low, in a horizontal direction to a dis- 
tant station. While there is some loss 
in the r.f. path between the dish and 

(Continued on page 108) 
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ihr "Bi- Phonic Coupler" 
A Unique Hi -Fi Speaker System 

By ABRAHAM B. COHEN/ President, Advanced Acoustics Corp. 

An unbaffied system, using a ¡urge flat wooden diaphragm rather than a 
small paper cone to radiate hi -fi sound, promises fewer decor problems. 

LOUDSPEAKER system design has 
undergone a period of evolution en- 
gendered, in the main. by the prog- 

ress that has been made in the design of 
the "heart" of the system itself -the 
driver unit. In the earliest days of 
sound reproduction the driver unit con- 
sisted of an over -powerful earphone 
coupled to a "morning- glory" type horn. 
In fact, such a system was originally 
called a "loudspeaking telephone," 
which in due time became fore- short- 
ened to simply "loudspeaker." The 
morning -glory horn of the early days 
was not a thing of living -room beauty, 
but this was not a matter of great con- 
cern, for its lack of decorative merit 
was compensated by the fact that it 
made possible the technical marvel of 
mechanically reproduced sound. 

From these early beginnings, the 
loudspeaker mechanism has been im- 
proved to the point where any present 
advance is measurable only in the "last 
decimal place." This is not generally 
true, however, for the enclosures that 
up to now have been as important to 
the proper reproduction of sound as the 
loudspeaker itself. In the history of en- 
closure design we have gone through 
phases involving the large flat open 
baffle; the large closed box approximat- 
ing the infinite baffle; the horn -loaded 
baffle; the bass -reflex baffle; the com- 
bined rear- and front -loaded enclosure; 
and, most recently, the small sealed 
box. These systems have ranged from 
large, massive, wardrobe -type of cabi- 
netry that were awe -inspiring in size 
(and difficult of placement), to the very 
small enclosures that today are lumped 
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into "bookshelf" category or system. 
The one common characteristic of all 

of these systems is that, in some form 
or another, they are boxes that house a 
separate sound producer -the loud- 
speaker itself. These boxes must some- 
how be fitted into the general pattern 
of furniture arrangement and, because 
they are boxes, all have a "live" side, a 
"dead" back side, and must be used in 
such a fashion as to show their faces 
and hide their backs. 

The loudspeaker system to he de- 
scribed- called the "Bi-Phonic Cou- 
pler," Fig. 2- -in addition to being a 

Fig. I. Radiation resistance seen by piston 
in small sealed box is about half that seen 
by the same piston in a true infinite battle. 
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radical departure from conventional 
design has broken through the "decor 
barrier." It is a lire system in that it is 
not boxed. It radiates from both sides 
of its thin contour so that it may be 
placed, if desired, in the center of a 
room to fill the room with sound pro- 
duced uniformly from both sides. Be- 
cause it is thus freed from the boxed 
container, it is also freed from the con- 
ventional loudspeaker location areas, 
although it may, of course, be used in 
these conventional spots if desired. 

Of more interest to the technical 
man is the way in which the very deep- 
est of bass and breadth of sound can be 
obtained from a system which is so 
radically different from conventional 
loudspeakers -a system which uses no 
conventional cone, is completely un- 
baffled, and produces its sound from the 
vibrations of a very stiffly held wooden 
panel which is, literally, as "stiff as a 
board." 

Loudspeakers generally reproduce 
sound by the vibrations of rigid "pis- 
tons," which are loosely suspended. In 
general, the cone -type loudspeaker 
makes use of a deep- formed molded, or 
folded, paper cone so that it may ob- 
tain, by this construction. some meas- 
ure of rigidity while it is vibrating. 
Such a flexibly supported rigid cone 
structure vibrates and produces sound 
when driven by an electrical signal ap- 
plied to its voice coil which is immersed 
in the magnetic circuit. The degree to 
which such a rigid piston produces 
sound is determined by its size and how 
it is baffled -a baffle signifying a device 
which prevents the rear wave of sound 
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from the diaphragm from interfering 
with the front wave. Such a baffle, 
called an infinite baffle, is one which 
theoretically should be uniplanar with 
the piston surface and extends infinite- 
ly far in all directions of the plane. In 
actual practice, a large wall between 
two rooms with the piston mounted in 
the wall fairly well towards the central 
part of the wall very nearly constitutes 
an infinite baffle. for there exists com- 
plete front -to -rear isolation of the 
sound vibrating from both sides of the 
speaker. And yet, because of the large 
volume of the rooms involved, the loud- 
speaker is radiating in relatively free 
space on either side. 

Radiation Resistance 

When a vibrating piston is mounted 
in such an infinite baffle, its sound out- 
put, at a given frequency, is governed 
by the radiation resistance it "sees" at 
that frequency. This dependence of the 
radiation resistance upon piston size 
and applied frequency is shown graphi- 
cally in Curve A of Fig. 1. It will be 
observed that for a given frequency (or 
wavelength) the radiation resistance 
will vary directly as the radius of the 
piston. Since the acoustic power that 
the piston can deliver is a direct func- 
tion of the radiation resistance it sees, 
then to produce an increase in radiated 
power at a given frequency (for a given 
electrical input power) the piston ra- 
dius would have to be increased. This 
would increase the C/y ratio and move 
the radiation resistance operating point 
higher up on the curve. This, basically, 
is why a 15" speaker produces better 
low- frequency radiation than a 12 ", for 
example, all other controlling elements 
remaining unchanged. 

Thus, theoretically, it is possible to 
increase the radiation resistance for a 
given frequency at will by going to 
larger and larger diaphragms with in- 
creasingly better reproduction at low 
frequencies. Practically, however, there 
are physical limitations imposed on 
making conventional diaphragms too 
large. Molded paper cones become phys- 
ically unstable and do not act as true 
pistons when they get too large -for 
they begin to flex within themselves. 
Second, the larger they get, the deeper 
they must be made to maintain some 
measure of the mechanical stability. 

Fig. 2. Cross -section of speaker system. 
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Furthermore, with its accompanying 
magnet structure, the large size cone - 
type speaker becomes excessively large 
and deep necessitating an even larger 
and deeper box -type enclosure in which 
to house the speaker -whose function 
it will be to baffle the rear -radiated 
wave from the front. 

Curves are given in the literature 
which indicate that for a true infinite 
baffle, the radiation resistance, as seen 
by the piston mounted in that baffle. is 
approximately twice the value of the 
radiation resistance for the same in a 
small sealed box; usually smaller than 
8 cubic feet (Curve B, Fig. 1). The rea- 
son for this is that although the small 
sealed box may prevent front -to -rear 
wave cancellation, the piston does not 
"see" the large, flat, infinitely extend- 
ed baffle plane. Instead, the radiation 
diffracts around the small box edges 
and thereby loses some of its forward 
projection radiation. The small box ra- 
diates into "full acoustic space" of 4+r 

steradians while the true infinite baffle 
radiates into "half space" of 2,r steradi- 
ans, with, of course, an attendant power 
gain when it thus radiates into only 
half the volume of the small box. Thus, 
simply sealing the back end of a piston 
in a box does not necessarily result in 
optimum acoustic coupling to space. 

Now, let us consider the situation 
which would arise were we to free our- 

Coupler may be placed vertically, hori- 
zontally, or even hung directly on wall. 

selves from the baffle entirely. Again, 
we look to the established literature 
and find that there is a curve of radia- 
tion resistance of a piston radiating 
without aid of a baffle at all. This curve 
(Fig. 3) merely verifies what we have 
learned from everyday practice, name- 
ly, that for a given size piston radiating 
at a given frequency, radiation efficien- 
cy will be greater when baffled than 
when unbaffled. Thus, for instance, if 
the piston is sealed off and operating at 
some frequency such that the ratio of 

piston circumference to wavelength is 
0.35 (as in Fig. 3A), then the radiation 
resistance will be 0.015 acoustic ohms 
per cm=. However, for the same piston 
unbaffled, operating at the same fre- 
quency, the radiation resistance drops 
to .0001. This effect simply leads to the 
well -known conclusion that when un- 
baffled the piston will not produce as 
much low -frequency power as when 
baffled. 

Unbaffled Piston 

However, there is another way of 
looking at this relationship whereby it 
will be possible to realize as much 
power from an unbaffled piston as from 
a baffled one. Using the same relation- 
ships, we are going to choose a radia- 
tion efficiency level that we might ex- 
pect from a boxed piston operating at 
a giren frequency and find what size 
unbaffled piston tvill correspond to the 
same radiation resistance level. Thus. 
for a given level of radiation, we simply 
move horizontally from the baffled 
curve to the unbaffled curve and can 
now find a different circumference-to - 
wavelength ratio for the unbaffled pis- 
ton which will produce the same radia- 
tion output as the small baffled piston 
ratio of piston circumference to the 
same wavelength. From Fig. 3B, it will 
be seen that for a radiation resistance 
of .0015 for a C/x of .1 (small box con- 
dition) , we move horizontally to the 
unbaffled curve and find a value close 
to .5. Since, however, we are maintain- 
ing the wavelength, X, constant, then 
the circumference of the unbaffled pis- 
ton will have to be approximately five 
times as large as the baffled one to pro- 
duce the same power output at that 
given frequency. Thus, by simply choos- 
ing the right size radiator, we may 
theoretically reproduce, by means of an 
unbaffled piston, any desired low -fre- 
quency power equivalent to that of a 
considerably smaller boxed piston. 

However, for purposes of adaptability 
to home use, a piston size of 15" x 22" 
was chosen and even this size is not too 
critical. For example, if we use the 
figure of .0015 radiation resistance level 
for a circumference -to- wavelength ra- 
tio of .1 for a baffled piston and move 
horizontally to some intermediate value 
of C/x such as .4, which for a fixed fre- 
quency means a piston four times as 
large as the baffled one, then we find 
that we are almost, but not directly on 
the curve representing an unbaffled 
piston. At this point of C/x equal to .4, 
which represents an almost unbaffled 
piston condition, we may expect the 
same level of radiation as a baffled pis- 
ton of one quarter its size. 

Now the expression "almost un- 
baffled" may seem paradoxical. This is 
actually only a matter of semantics for 
what we mean by a closed box is really 
a device that prevents the rear wave of 
the speaker from coming around to the 
front. Actually, then, the phrase "some- 
where between a closed box and an un- 
baffled piston" may be restated as "at 
some condition of radiation where part 
of the rear wave is kept from interfer- 
ing with the front wave." With this in- 
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terpretation, it becomes fairly easy to 
provide the necessary control of the 
radiation from the back side so that the 
piston will operate on the intermediary 
characteristic indicated on the graph. 

The rear -wave control is actually a 
combination of acoustic resistance ma- 
terial and an aperture screen which, to- 
gether, provide just the right attenua- 
tion of the rear radiation to allow the 
free piston to produce the necessary 
output power without aid of conven- 
tional baffling. By actual measurement 
the rear attenuation is very small, so 
small in fact that only accurately cali- 
brated measuring instruments can de- 
tect the difference in level between 
front and rear radiation -the ear cer- 
tainly cannot hear the difference. In 
brief, then, by selecting a comparative- 
ly large piston and judiciously control- 
ling the rear radiation through a small 
measure of acoustic resistance, it is 
possible to achieve, from the essentially 
unbaffled piston, low- frequency per- 
formance equivalent to that obtained 
from small pistons in sealed boxes. 

Because the piston is essentially un- 
baffled, it performs as a dipole radiator, 
i.e., each side acts as a radiator of 
acoustic energy. As a dipole radiator, 
the spatial distribution of the sound 
coming from the radiator is a "figure - 
8" pattern (Fig. 4), that is, there is one 
lobe of radiation from one side and an- 
other lobe of radiation from the other. 
Such spatial distribution differs con- 
siderably from that of a piston in a 
closed box from which the radiation is 
generally hemispherical for the low 
frequencies. For the dipole radiator, 
then, low- frequency orientation is more 
directionally positive -which is of spe- 
cial value in stereo reproduction. In 
conventional boxed systems, the diffu- 
sion of the lows throughout the room 
makes stereo orientation of the lows 
difficult but with the dipolar directivity 
of the unbaffled piston, this low -fre- 
quency ambiguity is eliminated. 

Mechanical Problems 

In order to provide the necessary pis- 
ton action for the large radiation sur- 
face and still keep the structure flat, 
special methods had to be developed to 
obtain the necessary combination of 
rigidity and compliance of the panel. 
This was accomplished by using light, 
yet rigid, wood sections cemented to- 
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Fig. 3. (A) For a giv- 
en wavelength, a fixed 
size piston will pro- 
duce much less low - 
frequency power when 
unbaffled than when 
baffled. (B) However, 
for a given radiation 
level and for a given 
wavelength, a large 
unbaffled piston size 
may be obtained fo 
produce the same low- 
frequency power as a 

smaller piston when 
in a closed box. 

gether and braced in the rear with stra- 
tegically spaced wooden members. This 
provides not only the necessary rigidity 
to the panel but is also effective in ad- 
justing the acoustic response of the sys- 
tem. 

Since the entire structure is made of 
wood. the problem was made more com- 
plicated by the fact that a single large 
panel of wood would not be of uniform 
density, nor of uniform flexure char- 
acteristics. In order to overcome this 
problem, the piston panel is made of 
five strips of selected woods -each strip 
having the same density and elasticity. 
Once these individual strips have been 
selected for uniformity and density, 
they are ready for assembly. 

The type of glue or cement used is of 
extreme importance in maintaining vi- 
brational strength of the panel. Simple 
cabinetry types of glue are not suitable 
in that they are essentially hard and 
brittle and would be shattered by the 
violent (although small) vibrations of 
the piston. Yet, on the other hand, it is 
not possible to use very flexible glues 
that would not shatter since these flex- 
ible glues would not provide the proper 
adhesion of the panels to provide the 
controlled piston action required. Ac- 
cordingly, the adhesive material adopt- 
ed was a specially devised combination 
of both thermoplastic and thermoset- 
ting types. 

Once the panel had been assembled 
and tested, it was found to contain un- 
desirable, although not excessive val- 
leys and peaks. To eliminate these ir- 
regularities, it was found necessary to 
brace the back of the piston with stra- 
tegically placed struts and mass damp- 
ing elements which smoothed out the 
response characteristic of the piston 
panel. Because the wooden panel and 
its necessary bracing involved consider- 

Fig. 4. The unbaffled piston (left) pro- 
duces a figure -8 pattern while ordinary 
baffled speaker radiation is hemispheric. 

able weight (approximately 185 grams) 
its means of suspension became one of 
great stiffness, even to resonate at 20 
cps. In fact, the suspension turned out 
to be more of a rigid clamp than a 
flexible support. To prevent undue me- 
chanical noises from the piston vibra- 
ting against its clamp, a soft, com- 
pressed rubber seat which grips the 
piston under pressure was incorpor- 
ated, allowing it to flex in this tight 
grip without vibrating against hard. 
noise -producing surfaces. Actually, this 
design has eliminated the flexible sup- 
port of the conventional speaker cone 
with its attendant edge- resonance ef- 
fect and structural fragility. 

Because the piston is so rigidly sup- 
ported, there is minimum excursion of 
the piston as a whole which permits the 
voice coil, which is attached to the pis- 
ton, to be practically completely linked 
with the magnetic gap of the circuit. 
In this structure, where the voice coil 
is so completely linked with the gap, 
high electrical efficiency can be ob- 
tained with magnetic non -linearity re- 
duced to a minimum because of the 
practically immobile large diaphragm. 
High electrical efficiency invariably 
leads to high electrical damping, both 
of which together produce the condi- 
tions for excellent transient response 
characteristics. Moreover, the large 
(15" x 22 ") piston itself sees a high 
radiation resistance which is true radi- 
ation damping -effective in producing 
good transient response. 

While the piston is, by itself, a wide - 
range reproducer, it was felt that sea- 
soned audiophiles would prefer a little 
more highs so a tweeter was incorpo- 
rated in the system. The tweeter is a 
high -efficiency, driver-type unit in which 
the radiating surface is a molded phe- 
nolic dome -type diaphragm. It is only 
slightly horn -loaded and has a phase - 
equalizing button for extending the 
very top range of the system. The net- 
work used is a simple high -pass filter. 
No effort was made to eliminate the 
high frequencies from the woofer sec- 
tion. This has two effects. First, by 
routing some of the high -frequency 
power to the woofer, there is a better 
balance of level between the tweeter 
and woofer section and, second, the 
middle- and high -frequency power ra- 
diated by the woofer, which comes from 
a comparatively large surface, mini- 
mizes the pinpoint effect of the usual 
tweeter radiation. 

Decor and Applications 
Let us now discuss some of the possi- 

bilities of decor and application inher- 
ent in this design. Instead of a cloth - 
covered box, the audiophile can now 
work with a furniture -finished, panelled 
structure which is decorative from both 
sides and whose sound is not radiated 
through, or impeded by, a grille cloth. 
Because it is so thin (41/2 "), it may be 
hung on the wall very much as a pic- 
ture might be. In fact, there have been 
a number of inquiries regarding the 
possibility of painting a picture on the 
surface of the panel so that it would 

(Continued on page 129) 
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Construction of a complete 

self -contained, limited 
coverage mobile station for 
the radio amateur; weighs 

less than 2 lbs., powered 

with 8 penlite cells. 

Transistorized 

Hand -Held Transmitter - Receiver 

For Ten Meters 
By NEAL H. BROWN, W7SLO 

AHAND -HELD unit about the same 
ize as an ordinary telephone hand - ,t, yet housing a complete receiv- 

er and transmitter, is this writer's 
contribution to the growing list of 
transistorized "goodies" for the ham. 

Dubbed the "Tele- Talkie," the two 
units, although housed in the same 
case, are completely independent op- 
erationally except for a common bat- 
tery power supply and center -loaded 
whip antenna. Switching from trans- 
mit to receive is accomplished by 
means of a d.p.d.t. slide switch. 

Although the transmitter is limited 
as to power output, it is sufficient for 
short -range communication and should 
find many applications where a more 
powerful mobile unit could not be used 
because of its weight and power re- 
quirements. The unit is entirely self - 
contained, being powered by eight 
small penlite cells, and weighs less 
than two pounds. Since the unit is 
completely portable, it should be a 
natural for emergency work, Civil De- 
fense communications, and similar ap- 
plications. 

Even though you might be out of 
range for transmitting, the receiver 
is sensitive enough to bring in mes- 
sages and instructions from a more 
powerful net control station. The sen- 
sitivity of the receiver is such that 10- 
meter amateur stations have been 
logged from all U. S. call districts as 
well as several South American and 
South Pacific Island stations. Trans- 
mitters of this power have been known 
to work great distances, under ideal 
conditions, but this is the exception 
rather than the rule. This transmitter 
was designed expressly for short -range 
emergency communications and not 
for DX operation. 

The receiver circuit is a revelation 
of what can be done with transistors 
and very low power. With less than a 
handful of parts and current require- 
ments of approximately 2 ma. at 4' /s 
volts, it is possible to come up with a 
receiver which has a sensitivity on the 
order of 4µv. and enough audio output 
to be heard several feet away from the 
headphone unit on moderately strong 
signals. This sensitivity is achieved by 
use of superregeneration in the detec- 
tor circuit. (See Fig. 1) 

Since the advent of the transistor 
and its application in compact gear. 

the superregenerative principle has 
been revived as no other circuit gives 
so much for so little. The transistor 
superregenerative detector requires 
only approximately 300 µa. of current 
for its operation so the problem of 
radiation from the detector is greatly 
reduced over its tube counterpart. In 
fact, checking with a superhet re- 
ceiver it was found that the local oscil- 
lator in the superhet could be heard 
just about as far as the superregen 
detector could be heard on the super- 
het. The superregen detector also acts 
as an automatic noise limiter which 
makes it possible to receive signals in 
the immediate vicinity of a motor 
vehicle with its motor running. 

The transmitter circuit is straight- 
forward and differs but slightly from a 
tube job using a similar line -up, i.e., 
crystal- controlled oscillator, final am- 
plifier, and modulator. The circuit has 
been simplified for ease of construc- 
tion -for instance no tappet coils are 
used for feedback or coupling, thus 
eliminating one construction feature 
that often involves a messy job. Feed- 
back to the crystal in the oscillator 
stage is accomplished by means of a 
capacitive voltage divider, consisting 
of C. and C.;, across the oscillator tank 
coil. Coupling into the base of the final 
is made with a 3 -turn link wound 
around the bottom end of L,. The an- 
tenna is fed by another link wound 
around the cold end of L. The oscil- 
lator uses an RCA 2N247 transistor in 
a crystal -controlled circuit which em- 
ploys a third -overtone -type crystal for 
frequency control. 

Originally, an RCA 2N370 transistor 
was used in the final amplifier and is 
the transistor shown in the photo- 
graphs. Since then V. has been changed 
to an RCA 2N384 which has a higher 
frequency and power rating than the 
2N370. By making this change the 
power output and efficiency of the stage 
was just about doubled so the slightly 
higher cost of the 2N384 was justified. 
The modulator uses a G -E 2N188A, 
the circuit being a form of Heising 
modulator which makes for a simple 
and effective type of modulation sys- 
tem. No speech amplifier is necessary 
since the output of the carbon mike 
used is sufficient to drive the modulator 
to a level which gives a good percent 
age of modulation. 
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All parts for both transmitter and 
receiver are mounted on a 2" x 7'4" 
phenolic board, except for the two 
switches, receiver tuning control, and 
the two meter jacks which are mount- 
ed on the sides of the chassis box. The 
mike and headphone are mounted on 
the front panel. The LMB chassis box 
measures 81,¡" long, 2W' wide, and 14's" 
deep. Since the mounting board is only 
714" long this leaves enough room at 
the bottom of the box for the small 
battery pack. The phenolic board used 
by the author was cut from a piece of 
printed- circuit board which had been 
stripped of its copper foil. A 1/s" piece 
of copper strip is screwed to the left - 
hand side of the board and runs from 
top to bottom, thus s -rving as a com- 
mon ground point for the entire circuit 
and simplifying the wiring job. A small 
hole is drilled in the board for each 
component lead and an /" eyelet in- 
serted and bradded down with a small 
center punch and hammer. These eye- 
lets then serve as the common tie 
points for wiring between the different 
components as well as making a rigid 
mount for the resistors, capacitors, etc. 
when their leads are inserted through 
the eyelets and soldered into place. 
Where two or more parts have a com- 
mon connection, a single eyelet will 
serve as the common tie point. This 
type of construction gives the effect of 
printed circuitry without the bother 
associated with this technique. 

Four spacers threaded for 6 -32 
screws are used to mount the board in 
the chassis box, one at each corner to 
space the board 1/4" from the bottom of 
the box. This allows room underneath 
the board for wiring and the placement 
of a few small parts. Fairly long leads 
are left at the points where the 
switches and jacks connect into the 
circuit so they may be wired in after 
installation of the board in the case. 

The headphone and carbon mike are 
mounted on the front panel, their leads 
being threaded through small holes 
drilled in the front panel. Two surplus 
units were used in the author's model 
and mounted by cutting two rings 
from an old vibrator can -the mike 
and headphones making a tight press - 
fit with the rings. The ring for the 
mike is cut at an angle so the mike is 
tilted slightly upward to facilitate 
talking. The method of mounting may 
vary depending on the type of units 
used by the constructor. Since these 
components are not critical, the builder 
has a wide choice available to him. 

The antenna is a center -loaded whip 
and the radiator lengths and coil wind- 
ings were arrived at experimentally, 
using a field- strength meter and prun- 
ing the antenna and loading coil until 
maximum radiation was achieved. The 
elements for the antenna were cut 
from a discarded TV rabbit's ears an- 
tenna. Two brass bushings were in- 
serted into the ends of the coil form 
as a tight press -fit. The bushings were 
drilled to accept the ends of the radi- 
ator sections, which were then secured 
by drilling and tapping the bushings 
for setscrews. The two ends of the 
May. 1960 

loading -coil winding are soldered di- 
rectly to the brass bushings. A Na- 
tional Type FWH feedthrough termi- 
nal strip was used to mount the 
antenna to the case. The two movable 
knurled screws were removed and two 
4-40 screws soldered into their place 
and used to secure a 31h" piece of brass 
tubing to the mount. This piece of 
tubing is selected with an inside di- 
ameter just large enough to accept the 
bottom radiator section. This allows 
the antenna to be plugged in or re- 
moved quickly for transportation or 
storage. (See Fig. 2.1 

Tuning Up 

After wiring of the board is com- 
pleted and checked for errors, it may 
be given a preliminary check out and 
tune -up before installation in the case. 
To do this, temporarily wire in the 
headphone, mike, meter jack, switches, 
and receiver tuning capacitor. A word 
of caution here: do not apply voltage 
with the headphone disconnected as 
this will allow too high a voltage to 
be impressed on the detector with pos- 
sible damage to the transistor. With 
these connections made and switch S. 
in the "off" position, the 12 -volt bat- 
tery pack (consisting of the eight pen - 
lite cells connected in series) may be 
connected into the circuit. In lieu of 
the antenna during initial tune -up. 
temporarily solder a No. 49 60 -ma. 
lamp across the antenna link, L,. This 

Over -ell view of fhe complete station. 

is used as a d'lmmv !old and will also 
serve as a modulation indicator. 

With the connections made as de- 
scribed, the transmitter tune -up can 
be started. Plug a milliammeter (mini- 
mum range 10 ma.) into J,. Place 
switch S. in "transmit" position and 
switch S, to its "on" position. The 
meter is now reading the oscillator 
current which may run as high as 10 
ma. until tuned up. Next tune capaci- 
tor C. until a sharp dip in current is 
noted on the meter. This will indicate 
that the oscillator is working. This dip 
should be down around 6 or 7 ma. The 
meter should then be transferred to J, 
where it will read current to the final 
amplifier. Capacitor C. should now be 
tuned for a minimum current reading 
which will run about 6 or 7 ma. The 
No. 49 lamp should now be glowing 
to indicate r.f. output from the final 
amplifier. A sharp whistle into the 
mike will cause a perceptible increase 
it the glow of the lamp, indicating 
that modulation is being applied. If a 
communications receiver is available, 
you can monitor the signal from the 
transmitter and listen to the modula- 
tion- keeping the volume control low 
to prevent feedback between the mike 
and speaker. 

With the transmitter tuned up, the 
receiver may be given a check. Throw 
switch S. to the "receive" position 
which will apply voltage to the receiver 
section through the voltage dropping 

Inside view showing parts layout used. 
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CRI 

2N247 
VI 

I®{ 

RI R2 

T 

R17 

JI 

C3 

C2 

2N384 
V2 

e 2 
R4 

C8 

C9 

ANT. 

L30 o o o rim 

`014 
1 

TI 

200 !L Ls 
MIC. 

ó 
ñ 

1 
TC21 

L5 

T 

Ra- 87,000 ohm, V2 W. res. 
Rt. R. Rm. Ras. Ras- 10,000 ohm. 1/2 w. res. 
Rs-220 ohm, 1/2 w. res. 
Rs. R7- 39,000 ohm. 1/2 w. res. 
R.. 2400 ohm, 1/2 w. res. 
R, -120 ohm, 1/2 w. res. 
Rs, Rm. Rn -1000 ohm, 1/2 w. res. 
Rat -3300 ohm, 1/2 w. res. 
R,.- 270,000 ohm, 1/2 w. res. 
Rai -50 ohm, 1/2 w. res. 
C,, Cs. C. Cr, Cm-.005 pf- disc ceramic ca- 

pacitor 
Ca. C. -7.45 ppf. ceramic padder 
Cs -IS ppf. tubular ceramic capacitor 
Cs -20 ppf. tubular ceramic capacitor 
Cs-500 ppf. tubular ceramic capacitor 
Cm-50 ppf. tubular ceramic capacitor 
Cm- 2.7.19.6 pp/. miniature rm. capacitor 

(Johnson 20MII or equiv.) 
Cn-10 ppf. tubular ceramic capacitor 

Fig. I. Circuit diagram shows 

resistors R," and R,,. This allows ap- 
proximately 41/2 volts to be applied to 
the receiver. You should now hear a 
rushing noise in the headphone unit, 
indicating that the receiver is super - 
regenerating. Connect a short clip lead 
to L; to act as an antenna and tune 
capacitor C,,. This should produce sig- 
nals on the 10 -meter band. The rushing 
noise disappears when a signal is tuned 
in. 

The receiver's tuning range may be 
checked with a signal generator or 
against known signals on the air. Its 
tuning range should be from approxi- 
mately 26 mc. to well above the 10- 
meter band with the coils and capaci- 
tor specified in the parts list. 

With the transmitter and receiver 
sections both working satisfactorily, 
the board may now be installed in the 
chassis using 4" spacers and 6 -32 
screws to secure it to the bottom of 
the chassis box. The antenna mount, 
switches, headphone, mike, and tuning 
capacitor are now installed and wired 
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S2A 

R 

r 
RECEIVER SECTION 

o 

S2B 
o- 
R 

Css, Cr,. Cm. Ca-I pf., 6 r. elect capacitor C,. .001 pf. disc ceramic capacitor 
C,2 -.033 pl. tubular paper capacitor 
Cm-25 pf., 10 v. elec. capacitor 
Cas-50 pf.. 6 r. elec. capacitor 
Tr- Driver tram. 1500 ohms to 500 ohms c.t. 

(transformer connected in reverse. 500 ohm 
winding used as mike winding. center-tap 
not used. Argonne AR -I59 or equiv.) 

Tt- Output trans. 500 ohms c.t. to 8 ohms 
(secondary not used. Argonne AR -l64 or 
equiv.) 

Ts- Driver trans. 20,000 ohms to 1000 ohms 
(Argonne AR -104 or equiv.) 

Ss- Miniature s.p.s.t. switch ( "on -off') 
Si- D.p.d.t. slide switch 
J,. Jr- Miniature closed -circuit jack 
CRa -Third overtone 10 -meter crystal and 

socket 
RFC, -20 phy., 600 ma. r.f. choke (Dhotite 

L 

L7 

CII 

R7 

RB 

C14 

V3 AO-I 

V4 

T3 

CIS ̀  o 
CIB 

` C17 

-t 
R12 

\C16 
R13 

I RIO 

RII 

2K 
HEAD 
PHONE 

Z -28 or equiv.) 
Lr-14 t. #22 en., spared dia. of 

t. #22 wound around bottom end of La 

La-15 t. #22 en., spaced dia. of wire 
La-6 t. #22 wound around bottom end of Ls 
Ls-32 t. #22 en. closewound on !V2" form 
L,-18 t. #22 en., spaced dia. of wire 
L,-1 t. hookup wire around bottom end of Li 
Note: All coils wound on CTC PLS5 s /e" forms 

with slugs removed 
Headphone -2000 ohm single headphone unit 
Mic. -200 ohm carbon mike 
8a-12 -volt battery (eight penlite cells wired 

in series) vi- "p -n -p" transistor (RCA 2N247) 
Va- "p -n -p" transistor (RCA 2N384, see text) 
Vs---"p-p-p" transistor (Philco AO-1 or T1324) 
Ea- "p -n -p" transistor ( Philco 2N207 or 

T0037) 
Vs- "p -n -p" transistor (G -E 2N7884) 

that the unit employs completely separate +ransmitting and receiving sections. 

into the circuit. The receiver tuning 
capacitor must be insulated from the 
chassis. This is done by mounting the 
capacitor on a 14" x 1'.," piece of 
phenolic board secured to the box by 
four 4 -40 screws and nuts. The case, 
of course, is drilled to pass the capaci- 
tor shaft with plenty of clearance to 
prevent shorting. 

This piece of board may also be used 
to prepare a dial scale if desired. A 
decal transfer scale was used in the 
original model. With the unit installed 
in the case. recheck the tuning as pre- 
viously outlined. If a field -strength 
meter is available it may be used as a 
final check. Tune the capacitor C, for 

Fig. 2. Construction of whip antenna. 
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maximum indication on the field - 
strength meter. 

Care should be taken in installing 
the board in the chassis to be sure that 
nothing shorts out against the bottom 
of chassis as clearance is small. If de- 
sired, a piece of insulating material 
may be placed in the bottom of the 
chassis which will prevent any acci- 
dental shorts. 

A final word on using this "Tele- 
Talkie." This is designed for use by 
licensed radio amateurs and may not 
be operated without the pertinent FCC 
ticket. Although the receiver presently 
covers the 11 -meter Class D Citizens 
Radio Band, the transmitter cannot be 
used on this band without re- adjusting 
the tuned circuits and substituting an- 
other crystal. Such a crystal must have 
a tolerance of .005% when used in the 
particular circuit shown. Remember 
that the input power is far below the 
5 watts permitted for Citizens Radio 
use so that the operating range is ex- 
tremely limited. -- 

ELECTRONICS WORLD 
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THE REQUIREMENTS of high -fidel- 
ity reproduction are such that the 
equipment involved. if it is honestly 

made, generally will be of better -than- 
average quality in more ways than one. 
For example, it is likely to stand up 
relatively well under regular use. How- 
ever, any electronic equipment is even- 
tually subject to failure. When trouble 
crops up in a hi -fi system, understand- 
ing the types of failures that occur and 
their probable effects on over -all oper- 
ation can greatly simplify servicing. 

A complete hi -fi system is a complex 
chain consisting of many different com- 
ponents or sections. While difficulty can 
arise in any one section, the problems 
associated with each - fortunately - 
tend to be distinctive. 

In any system, there are two general 
methods of locating a failure. One is 
to trace through the entire system to 
determine the section in which trouble 
lies. and then to conduct detailed exam- 
inations within this area until the spe- 
cific trouble point is reached. The other 
method is to attempt recognition of the 
section where that trouble is probably 
occurring from the symptom- through 
experience or logic, or both. It may 
then be possible to proceed directly to 
the area of the defect, sometimes di- 
rectly to the fault itself. 

Of the two methods the second, al- 
though it is less "scientific," can be 

ONE OR SUSPENSION 
DRIED OUT CONE 

much faster when proper diagnosis is 
made. Hence, it is useful to compile and 
classify defects and their symptoms. 
Assuming normal initial operation of 
the system, subsequent failures rather 
than basic system defects will be con- 
sidered here. 

Failures in the Amplifier 

Improper operation of the amplifier 
or preamplifier (generally, as indicated 
by excessive distortion) can be caused 
by misadjustments or changes in the 
circuit due to some component's degen- 
eration, rather than from outright fail- 
ure. Classes of such failures include: 

Overloading. A properly designed am- 
plifier should overload only in the out- 
put stage of the power amplifier beyond 
its rated output. Overloading is easily 
checked, since reducing the signal level 
will cause the distortion to be reduced. 
When the overload occurs below the 
rated output level, or obviously below 
a reasonable volume level, component 
failure in the output stage is probable. 
If the overloading occurs in some in- 
termediate stage in the circuit, the 

BURNED T VOICE COIL 

most likely cause is a tube or compo- 
nent failure that results in a reduced 
load resistance across some part of the 
circuit, causing it to overload at a low- 
er level than normal. In many cases 
the overloading is due to old or weak 
tubes. and clears up when the bad tube 
or tubes are replaced. Although any 
tube in the circuit can produce over- 
loading, the fault usually occurs in 
driver or power- amplifier tubes. 

A failure in the power supply can 
cause it to produce incorrect voltages. 
so that tubes may be operating at re- 
duced plate voltages and thus overload 
at lower than normal levels. It is also 
possible, by improper operation of the 
equipment, to produce overloading in a 
system that has no failures. For exam- 
ple, if the gains and levels of the dif- 
ferent units of the system have been 
misadjusted, it is possible to feed too 
high a level from one unit into a low - 
level input of the following unit and 
thus overload the input stages of the 
latter. This is easily recognized and 
corrected by re- adjusting the controls 
of the different units of the system so 
that they are all operating at the prop- 
er input and output levels. 

Improper operating characteristic of 
an amplifier stage: For least distortion. 
each tube in the amplifier should be 
operating on the most linear portion of 
its grid -plate characteristic. When the 
grid or plate voltages change consid- 
erably from their original or design 
values, due to deterioration in one or 
more of the circuit components, severe 
distortion may be produced. Resistors 
most likely to change value (due to 
overheating) are those used as plate 
loads, especially when they are dissi- 
pating power at levels close to their 
ratings. A leaky coupling capacitor 
also can cause a tube to operate 
properly, by applying a slight 

IMPROPER H 
LEVEL SET 

N WIRE OR CONNECTION 

Comprehensive catalogue 
of defects, their symptoms, 
and their probable causes 

in home audio equipment. 

May, 1960 

sitive 

Although defects in loudspeakers 
are not usual, here are key points 
to check when such failures occur. 

By DAVID FIDELMAN 
Author, "Servicing Hi -Fi Sys-ems 
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voltage to the grid. Incorrect power - 
supply voltages may also be suspected. 

Improper feedback can be a cause of 
poor amplifier performance. If the feed- 
back circuit or one of the circuits with- 
in the feedback loop (or loops) has 
changed or failed, the result may be 
parasitic oscillation due to positive 
feedback, or increased distortion and 
poor frequency response due to the re- 
moval of adequate feedback. The com- 
ponents most likely to be involved are 
the tubes, resistors and capacitors in 
the feedback network, and any para- 
sitic- suppression resistors that may be 
used in the power- amplifier stage. It 
may sometimes be necessary to change 
the feedback or the phase- correction 
network to other than the design val- 
ues in order to stop a case of high -fre- 
quency oscillation. Generally, reducing 
the amount of feedback will help. 

High noise level can be caused by 
aging or failure of some component. 

TUBE OR COMPONENT 
FAILURE OR AGING 

IMPROPER INPUT 
LEVELS 

heater -to- cathode leakage or short 
circuit; unbalance in the push -pull pow- 
er output stage; failure or unbalance 
in the d.c. biasing circuit (often asso- 
ciated with the heater circuitry); or a 
poor connection in the shielding or 
grounding in low -level stages. 

Motorboating is a very low -frequency 
oscillation, due generally to coupling 
between high -level and low -level stages 
through the common impedance of the 
power supply. It is most frequently the 
result of defective electrolytic capaci- 
tors or decoupling networks, although 
overloading of the output transformer 
or unbalance in the push -pull output 
stage can also cause coupling through 
the power supply. 

Phonograph Failures 

The phonograph can be a frequent 
source of trouble, and its performance 
has become even more important with 
improvements in records. Improper op- 

POWER SUPPLY FAILURE 

IMPROPER 
OUTPUT 
LEVELS 

Possible failures and check- poinfs in fhe basic amplifier. 

Defective tubes may be the cause of 
thermal noise, hiss, and crackle from 
intermittent contacts within the tube, 
as well as microphonics in low -level 
stages due to sound pickup from vibra- 
tion of the tube elements or through 
direct sound conduction through the 
mounting of the tube socket. Tubes 
may also cause noise because of bad 
contact between the tube base pins and 
the socket, bad grid -cap contact (if one 
is used), and intermittent contact be- 
tween a shield and ground. 

Defective resistors and capacitors 
can produce thermal noise (especially 
when carbon resistors are used in the 
plate circuits of low -level stages) and 
intermittents ( for example, voltage 
breakdown and recovery in the dielec- 
tric of a capacitor). Volume controls 
and switches can be a major source of 
noise -loose or dirty contacts that pro- 
duce momentary open circuits are the 
most common causes of noisy controls 
or switches. 

Hum that is higher than normal can 
be caused by a failure in one or more 
of the following components or cir- 
cuits: power- supply filter capacitor or 
choke; cathode bypass capacitor; tube 
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TUBE OR COMPONENT 
FAILURE OR AGING 

bly may become defective. It may be 
loosely mounted or otherwise not prop- 
erly coupled to the cartridge. The sty- 
lus may not be making proper contact 
with the record groove due to improper 
positioning of this assembly, or because 
it is bent out of shape, or because one 
of the pole pieces is bent or out of posi- 
tion (in the case of a magnetic car- 
tridge). Stylus motion may be impeded 
because dust or other foreign matter 
has accumulated in the assembly, or 
against such associated portions of the 
cartridge as the guard or pole pieces. 

Other possible failures include diffi- 
culty with the cartridge itself. A crys- 
tal or ceramic element may become 
broken or otherwise defective. In a 
magnetic cartridge, coil wires may be- 
come open or shorted, or the magnetic 
circuit itself may become defective. A 
tone arm may be damaged or improp- 
erly adjusted. There may also be some 
binding in its bearings or mounting, re- 

I -F MISALIGNMENT DEFECTIVE 
ANTENNA 

BROKEN WIRE OR 
CONNECTION 

Some things to look for in a tuner that is giving trouble. 

eration can cause either complete or 
partial loss of performance in the rec- 
ord- reproducing channel, introduce se- 
vere distortion, and even cause irrep- 
arable damage to valuable records if 
not corrected in time. Some of the most 
common problems are noted here. 

A worn or chipped stylus is one of 
the first hazards in the case of the pho- 
nograph. As this element wears, flats 
begin to form on the sides so that the 
stylus eventually assumes the shape of 
a chisel with sharp edges and it begins 
to ride in the bottom of the groove in- 
stead of gliding along the sides. On 
monophonic, microgroove records, this 
wear can be quite serious after only a 
few playings with a metal -tipped sty- 
lus, fewer than a hundred playings with 
a sapphire stylus. Where a stylus is 
sufficiently worn, it is even possible to 
ruin a long- playing record with a single 
playing. This hazard is considerably 
more serious in the case of stereophon- 
ic records. 

Stylus- assembly defects are general- 
ly, although not always, the result of 
careless handling or other abuse of the 
record -playing equipment. There are 
a number of ways in which this assem- 

stricting movement. High hum level, 
intermittent noises, or intermittent sig- 
nal may indicate a loose or broken car- 
tridge lead wire. 

Turntable rotation failure can occur 
either in the motor or in the drive 
mechanism from the motor to the turn- 
table. Causes may be: lack of power 
to the motor due to a failure in the 
electrical circuit (such as a defective 
switch or plug, or a break in the wir- 
ing 1; wiring failure in the motor; me- 
chanical failure in the motor (for 
example, binding due to damaged or 
frozen bearings, or to gummed oil or 
foreign material between the armature 
and pole-piece) ; failure in the drive 
mechanism (for example, worn idler - 
wheel bearings or rubber t i r e s; 
stretched rubber drive belts, insufficient 
friction between rubber and metal 
parts due to oil or grease, insufficient 
spring tensions) ; binding in the turn- 
table shaft or defective bearings. 

Trip -cycle defects are generally due 
to improper adjustments, binding in re- 
lease or friction components, defective 
springs or bent parts. The electrical 
circuit may also be at fault here (de- 
fective trip switches and solenoids). 
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Other causes may be in the records 
themselves, which may be of incorrect 
size, warped, damaged. have an over- 
sized center hole, or non -standard lead - 
in and run -out grooves. 

Record -dropping problems are also 
often the fault of the records. They 
can be caused by records that have 
broken or chipped edges. that are 
warped, or that are too thick or too 
thin. Defects in the changer that can 
cause record- dropping problems in- 
clude: bent spindle assemblies or rec- 
ord- selector posts; sticking or binding 
of sliding parts in the record selecting 
or push -off mechanism; bent pusher 
shafts; loose or improperly set push -off 
arms and cams. 

A number of other failures can occur 
in record -player mechanisms. such as: 
wow and flutter, rumble, mechanical 
resonances in the tone arm or other 
structures, and 60 -cycle or 120 -cycle 
hum due to electromagnetic pickup. 
Where these are due to failures in the 
record -player mechanism, such as im- 
proper lubrication of the motor and 
mechanism, flats or binding of the idler 
wheel, dirty or defective bearings. 
grease on the idler wheel or turntable 
rim, loosened screws, poor electrical 
connections, and other such defects 
that have arisen in the course of nor- 
mal operation of the unit. they can be 
corrected and eliminated by proper 
servicing and maintenance. However. in 
many cases, these distortions and de- 
fects are partly due to the basic design 
of the record player, and are not actu- 
ally failures in the unit. 

Loudspeaker Troubles 

A loudspeaker properly matched to 
the system will rarely fail or wear out 
in normal use. Where such failures do 
occur they are most often the result of 
some sort of abuse to the loudspeaker. 
These failures include: 

Burned -out voice coils due to extreme 
overloading caused by connecting the 
loudspeaker to an amplifier delivering 
much more power than the rating of 
the loudspeaker, or by accidentally con- 
necting the 117 -volt a.c. line across the 
voice coil. 

Rips and tears in the cone or suspen- 
sion are due to careless handling or in- 
sufficient precautions to protect the 
speaker in installation. 

Poor frequency response and distor- 
tion are often found in woofer- tweeter 
combinations where one or both speak- 
ers has an independent level control; 
this control can be misadjusted to 
change the relative levels of the two 
speakers, thus giving poor frequency 
response and possible distortion. 

Rattles are due to loose (or broken) 
pieces in the loudspeaker enclosure. 
Resonances may occur if some of the 
stiffening braces have come loose from 
the walls of the enclosure (for example, 
due to aging and loosening of the glue 
which secures them). 

Acoustic feedback or mechanical feed- 
back may develop if the location of 
different units in the system has been 
changed in such a manner that the 
loudspeaker can feed back acoustical 

or mechanical vibrations to the phono- 
graph pickup cartridge or other low - 
level sections of the system. 

Poor sound conditions may be due to 
a number of factors that have nothing 
to do with the electrical operation of 
the system itself. Improper placement 
of the loudspeaker system in the room, 
or a loudspeaker system that is not 
well matched acoustically to the room 
can he a cause of poor sound reproduc- 
tion. Very often. the history of a re- 
cent change in the furnishings or decor 
of the room can be one cause of poor 
room acoustics, and thus affect the per- 
formance of the system. 

Tuner Problems 

Failures and deteriorations in per- 
formance of high -fidelity tuners require 
a different type of consideration from 
those which occur in ordinary radio and 
TV receivers. Since the performance re- 
quirements are much more critical. rel- 
atively slight deteriorations must be in- 
cluded as equipment failures. Some 
points to consider follow: 

Detector failures in AM tuners can 
be caused by a change in the diode load, 
and will show up as a distorted output. 
The diode load resistor (generally 2 to 
10 megohmsI may have changed in 
value, or the detector or the following 
tube may have failed. If the tuner uses 
a cathode -follower type of detector. 
trouble may result from changes in the 
cathode resistor or the r.f. bypass ca- 
pacitor. 

Distortion in FM tuners can be 
caused by misalignment of the i.f. am- 
plifier or the detector, or by regenera- 
tion in the former. Such symptoms are 
sometimes due to a change in the value 
of an i.f. transformer's damping resis- 
tor or to a failure in the bypassing 
components in addition to direct mis- 
alignment of the i.f. transformers. 

Poor frequency response may be due 
to reduced r.f. or i.f. bandwidth. This 
can happen if any of the damping resis- 
tors across the i.f. transformers have 
opened or increased in value. In FM 
tuners, poor frequency response can 
also he caused by a component failure 

in the audio de- emphasis network. 
High noise level in AM tuners may 

be due to misalignment of the r.f. or i.f. 
transformers, or to a component fail- 
ure in the whistle filter (if the tuner 
has one). In FM receivers, noise is gen- 
erally due to incomplete limiting, which 
can be caused by reduced sensitivity 
due to faulty tubes or components, or 
to a failure in the antenna system or 
lead -in wire. 

Tuners that contain preamplifiers 
and control units are also subject to 
the same failures as amplifiers and the 
possibility of a failure in the audio sec- 
tion should always be considered. 

General Problems 

It should always be kept in mind that 
failures in the system set -up itself may 
occur that are not defects within indi- 
vidual components in the system. For- 
tunately, these will generally be in 
the nature of installation errors rather 
than problems that develop subse- 
quently. but the possibility of this 
occurrence must be considered. Some- 
times such general defects, although 
they were part of the original installa- 
tion, do not become annoyingly evident 
until later. Sometimes it is actually 
possible that a latent installation de- 
fect (a marginally good interconnec- 
tion, for example) will not cause trou- 
ble for a while. 

System failures are generally in- 
volved with interwiring between com- 
ponents (broken or fraying wires, loose 
connections, open grounds, ground 
loops, pulled -out plugs). Changes may 
take place because various units in the 
system, or even the entire system, have 
been moved or re- located in line with 
a recent attempt to redecorate the 
room. or even a recent cleaning of the 
room. For this reason, it always pays 
to check up on what has been happen- 
ing in the room where the system is 
located. However, once a system has 
been giving satisfactory operation for 
some time, one would scarcely jump at 
such possibilities first; a failure within 
one of the units involved is the greater 
probability. 

Most common faults to occur in record players or changers. 

MISALIGNMENT OR BINDING OF 
TONE ARM 

MISALIGNMENT OF STYLUS 

WORN OR CHIPPED STYLUS 

BROKEN WIRE OR 
OPEN CARTRIDGE 
CONNECTION 

DEFECTIVE CARTRIDGE 
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Fig. I. This is the actual disposi- 
tion of receivable transmissions in 
a specific fringe -area location. Nev- 
ertheless, it is very typical of the 
fringe TV reception problem, with 
transmissions on the same frequency 
coming in from more than one point. 

3' 
105 MILES 11 

4 r 

TV Fringe Antenna Selection 
By JACK DARK / The principal problem in outlying areas today 

is less one of sensitivity than it is selectivity. 

T 
HERE ARE exactly two essentials 
for good reception in TV fringe 
areas: a reasonably good receiver - 

and the right antenna system. No 
matter how good the set is, it isn't 
going to give a good picture at all with- 
out an antenna, any more than you can 
get a Cadillac to run without gas. 

Furthermore the right antenna, to- 
day, may mean something quite differ- 
ent from what that term signified some 
time ago. For example fifteen years 
ago, with only one station 150 miles 
away in the author's area, we simply 
stacked single -channel yagis as high as 
we could get them and happily watched 
snowy pictures -if any at all. Although 
the results were not always ideal the 
problem, relatively speaking, was a 
simple one. 

Now, what with additional stations 
in operation, periodic power increases 
over the years, and receivers with 
"hot" low -noise tuners, it is possible to 
get good, clear pictures in almost every 
section of the country. The typical 
fringe -area antenna today is no longer 
the multiple, single -channel yagi. It is 

54 

an all- channel type that covers the 
tremendous range from 54 to 216 mega- 
cycles, and it may have an average gain 
of about 8 to 14 db on all channels. 

Thus, the biggest problem now is not 
gain, but the polar- response curve of 
the antenna, particularly in the hori- 
zontal direction -a characteristic that 
will conveniently be referred to as the 
"pattern" for the remainder of this 
discussion. This pattern will involve 
such factors as the front -to -back ratio 
(FTB), "selectivity" (usually, the shape 
and width of the frontal lobe), the 
front -to -side ratio, and then gain, as 
well. Antennas with otherwise desir- 
able characteristics will generally be 
found to have plenty of gain -where 
we want it. 

With the number of stations on the 
air today, the worst reception problems 
in the fringe have become co- channel 
and adjacent- channel interference. 
There is only one remedy for this sort 
of trouble: the right antenna installa- 
tion. With transmissions coming from 
all directions, a rotator of course be- 
comes important. The other key ele- 

ment in this installation is the antenna 
itself. No matter how selective the 
input of a TV set may be, experience 
shows that the job of picking out the 
desired signal, when other competing 
ones are around, is placed squarely on 
the antenna. Failure to achieve this 
selection can result in a hopelessly un- 
usable mishmash plagued by such 
effects as Venetian -blind and wind- 
shield wiper interference. A dramatic, 
common, and extremely annoying 
symptom of such failure shows up when 
the set gets the picture from one sta- 
tion and the sound from another (co- 
channel) station! 

Fig. 1 is not a theoretical case that 
has been dreamed up for illustration. 
It is an actual location, with the chan- 
nels indicated being those that are re- 
ceivable most of the time. Now the 
problem begins to show up: notice the 
"pairings." One transmitter on chan- 
nel 6 is almost back -to -back with an- 
other on the same frequency. There 
are similar pairings for channel 4 and 
channel 5. One of the channel -4 trans- 
missions and one of the channel -6 
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transmissions normally come in as 
"strong" stations. However, if the an- 
tenna doesn't have a high enough FTB 
ratio, the viewer will not be able to 
clear up either one. 

In addition, there are two transmis- 
sions on channel 3, roughly about the 
same distance away, and the arc they 
describe from the receiving point is not 
too many degrees wide- channel 3 
southwest will often come in just 
strong enough, when the antenna is 
turned to channel 3 southeast. to pro- 
duce Venetian blinds. In another case, 
channel 5 will make "tweed" when re- 
ception is attempted on channel 6. And 
so on. 

The "right" antenna is the key to the 
problem. The ideal pattern for this 
reception situation is shown in the 
lower left -hand corner of Fig. 2. It has 
a single, narrow, forward lobe and does 
not pick up in any other direction. Also. 
this pattern would exist for all chan- 
nels, or all those desired. The remain- 
der of Fig. 2 shows actual patterns ob- 
tained in the field at various frequen- 
cies for three sample antennas. The 
antennas are identified as A. B. and C. 
To illustrate behavior on both the high 
and low v.h.f. bands, performance for 
each unit is shown on channel 4 and 
again on channel 8. In the case of an- 
tenna C, performance on channel 6 has 
also been shown. 

Now look back at Fig. 1 and imagine 
that antenna C is installed at the re- 
ceiving point, facing east to pick up 
channel 4 (105 miles away). One of 
the two rear lobes is now pointing to- 
ward channel 4, northwest, 124 miles 
away. In actual fact, this resulted in 
slight co- channel interference. 

Now suppose we rotate this same an- 
tenna to pick up channel 6, south -by- 
southeast, 87 miles away. The tremen- 
dous side lobe is aimed directly at chan- 
nel 6, southwest! In fact, on several 
trials with this antenna, better pictures 
were received off the side than from 
the front. In addition, due to the 
severe pattern breakup, gain was re- 
duced, particularly on the high bands. 

Using antenna B to pick up channel 
6 south -by- southwest, a'most the same 
amount of field -strength voltage was 
read at the set from channel 5, north! 
The latter produced a severe "tweed" 
pattern on channel 6. The interference 
could be minimized by detuning with 
the fine- tuning control, but this left an 
unsatisfactory picture and poor sound. 
When antenna B was tried on channel 
8, the two forward lobes resulting from 
pattern breakup provided equally good 
pictures in two different positions! 

With antenna A, whose pattern on 
all channels was reasonably close to 
the ideal, the problems described were 
cleared up. Fortunately antenna A is 
representative, not of a single unit, but 
of the top models of several different, 
well -known brands, and equally good 
results were obtained with each of 
these. In each the front lobe is long 
and sharp. Rear and side lobing due to 
pattern breakup are small enough not 
to be significant. In fact on several 
occasions, we were able to get clear, 
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separate pictures from three separate 
transmissions on channel 4 simply by 
rotating the antenna. The same oc- 
curred with two different stations on 
channel 6. 

Antennas that were close to the ideal 
maintained their pattern shape well 
over both low and high bands, and also 
maintained their impedance well. A 
large change in matching impedance. 
as was noted with antenna C, appears 
to be associated with pattern breakup. 

So much for the theoretical angles. 
How can you find an antenna that will 
give you the desired results in your 

4. 

O' - Q N 
Fig. 2. "Ideal" polar response (lower 
left) and patterns for 3 actual units. 

own area? Frankly. the best way is 
the one suggested in a series of liquor 
advertisements that ran a long time 
ago: "Try the Old Professor's famous 
test for whiskey -pour some in a glass 
and drink it." In other words, buy an 
antenna and try it in your own area. 
This sounds quite expensive. It isn't. 
Once you have found one antenna, or a 
few, that give you optimum perform- 
ance, you will be spared a great deal of 
future trouble and expense. Further- 
more, you don't have to try every unit 
made, willy -nilly. With a few rough 
rules of thumb, you can narrow the 
candidates down. 

You may not be able to predict exact 
performance just by looking at an an- 
tenna, but you'll be surprised at how 
close you can come. The number of 
elements is significant -the more the 
better. If most of the major elements 
are in parallel with arriving signal, 
gain will probably be high. The closer 
the unit's general appearance is to the 
standard yagi configuration, the better. 
We will allow such liberties as having 
some of the elements slope somewhat 
forward, in the manner of a "vee." 
There is also considerable permissible 
variation in the form of the important 
dipoles. Some are simply folded, others 
are hairpin -like, some may be "fat." 

A general picture of a modern, all - 
channel, fringe antenna is given in Fig. 
3. Actually this represents roughly a 
number of different units. There are 

Fig. 3. The number of elements h often 
an indication of potential performance. 

usually two active dipoles coupled by 
a transposition and matching harness. 
A number of parasitic elements are 
added. Many good units are designed 
to behave somewhat like a single yagi 
for the low band, and like "side -by- 
side" yagis on the high band. 

Typical units will use a reflector and 
up to 6 directors. Sometimes loaded 
directors are used. For example, the 
element may be broken in the center by 
a small inductance. This may give the 
desired characteristics while keeping 
the element short, for good strength. 
Element lengths and spacings may vary 
from unit to unit. The idea is to ad- 
just these carefully for good gain and 
close impedance match over the large 
spread of frequencies from 54 to 216 
mc. These thoughts on antenna selec- 
tion are the personal opinions of the 
writer, however, they were formed 
after quite a few years on the tops of 
various mountains and roofs in a deep - 
fringe area. 

Any of the reputable. major antenna 
manufacturers will gladly send you full 
specifications on their units. They 
maintain their own test ranges, where 
each new model is put through a series 
of checks to determine its capabilities. 
Some manufacturers use standard test 
signals, some use TV broadcast signals. 
and some use both to get a complete 
picture of what an antenna will do. 
Where these firms are able to supply 
you with extensive test data, it be- 
comes considerably easier to choose one 
of the several available types suitable 
for fringe use. 

Now, what to do with antennas that 
fail to pass your own tests? You can 
use many of them in special locations 
where their defects will not interfere 
with performance. For example, if one 
type had a poor FTB ratio, you might 
install it in some location where it is 
backed up by a mountain or other ob- 
struction. There the deficiency won't 
hurt a thing. Similar uses can be found 
for other units by taking advantage of 
terrain peculiarities or other circum- 
stances unique to some individual cases. 

There is a final alternative, when 
others fail, and this is the one we used 
with antenna C. It is now sitting peace- 
fully in the side yard, supporting a 
large, climbing rose bush. It makes an 
elegant, rust -proof trellis! 
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1111Pvirirrimplik AcIj te r 
By DANIEL MEYER / The output of your battery eliminator can be 

Research Engineer, Southwest Research Inst, smoothed out for use with transistor circuits. 

THE NEED for a low -voltage d.c. 
supply to power auto radios when 
they are being worked on out of their 

vehicles is not new, and most es- 
tablished shops have their battery elim- 
inators, battery chargers, or other such 
devices. The growing popularity of 
partially or completely transistorized 
car receivers, however, imposes another 
requirement that most of the d.c. sup- 
plies lack. The ripple content of such 
supplies is generally too high for use 

BROKEN LINE REPRESENTS 
ORIGINAL SUPPLY 

with transistorized equipment. In fact, 
in some older units, it may be high 
enough to damage the transistors. 

Since a low- ripple, low- voltage 
source comes in handy for portable 
transistor radios and other devices as 
well as for auto receivers, the need will 
increase. Rather than discard existing 
battery eliminators, most shops at- 
tempt to adapt them to meet the new 
requirements. A common approach is 
the addition of an accessory LC filter 

SWITCH SHOWN IN LOW 
I RIPPLE POSITION 
sl 

BREAK THIS LEAD-; 

VOLTMETER 

J 
L-330 ohm, 1/2 W. res. 
Re-1000 ohm. 1/2 w. res. 
Rs -3300 ohm. t/ se. res. 
Cs, C1-23 pf., 25 v. elec. capacitor S,- D.p.d.t toggle switch 
CR,- Germanium diode (1N91) 

amp. /use 
V,- "p -n -p" transistor (G -E 2N241Á1 
V,- "p -n -p" transistor (Delco 2N441) 
4 -1" brass stand -offs 
2 -1/2" brass stand -offs 
1 -21 /e" x lit," copper laminate board 
Available from Delco Radio d' 'butors. 

Fig. I. The added filter becomes part of regular supply (broken lines). 

Fig. 2. Layout for author's version of heat sink, which should be 40 sq. in. 

3 II/16 

1 i 

2 9,K 
/2. 

MOUNTING HOLES 141 

- DRILL 442e TO CLEAR 
6 -32 BOLT 

9/640 
I 13/640 

SHE'D 

FOR PRINTED BOARD 
HOLES ON 345 RADIUS 

121 DRILL 828 

...,MOUNTING HOLES 

MATERIAL IIY ALUMINUM 

I/2" IMO 

2{4:5 

section. While this solution works fair- 
ly well, it is generally a rather large 
and expensive affair. The transistor- 
ized adapter described here does an ex- 
cellent job. can be built into a small 
space on the original supply, and is 
relatively inexpensive. 

Circuit 
A transistor connected as an emitter - 

follower will give very smooth output 
voltage at the emitter terminal if its 
base is connected to a well -filtered volt- 
age source. Power supplies of this type, 
designed to provide small amounts of 
filtered, regulated voltage for preamps 
and small radios, have been described 
in the literature.* If this circuit is 
modified slightly, up to 12 volts at 4 
amperes can be supplied from the emit- 
ter circuit, sufficient to operate any 
radio now made. 

Operation of the filter adapter is as 
follows: The output voltage of the orig- 
inal supply is rectified by diode CR, 
(Fig. 1) and filtered by capacitors Cs 
and C.. C, will charge to the peak value 
of the output voltage and the diode will 
keep it from discharging when there is 
ripple in the output. Resistors R, and 
R. form a voltage divider. Due to the 
small amount of current flowing in the 
divider, a relatively small amount of 
capacitance (CO is able to reduce the 
ripple at the junction of R, and R. to a 
very low value. Transistors V, and V, 
are both connected as emitter- follow- 
ers. The base of V: is directly con- 
nected to the emitter of V,. This makes 
the input resistance of V, and resistor 
R., in parallel, act as the emitter load 
for V,. The result of this type of con- 
nection is a high input impedance at 
the base terminal of V, and a very high 
current gain for the combination of the 
two transistors. 

Now by connecting the base of V, to 
the junction of R, and R2, as shown in 
the schematic, we are able to draw up 
to 50 watts of well -filtered power from 
the emitter terminal of V,. The output 
voltage will depend on the output volt- 
age of the original supply and also on 

"Regulated Supply for Transistor Amplifiers" 
by H. R. Lowry, Radio & TV News, October 
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OUTPUT CURRENT 
(amperes) 

P -P 
RIPPLE IN NORMAL 

OUTPUT (volts) 

P -P 
RIPPLE IN ADAPTER 

OUTPUT (volts) 
6 -VOLT OUTPUT 

o .02 o. 
,7 .08 

2 I, .I1 
3 1.4 .14 
4 1.7 .16 
5 2.0 .18 
6 2.3 .20 

12 -VOLT OUTPUT 

0 .03 0. 
.6 .08 

2 1.2 .12 
3 1.6 .19 
4 2.0 .21 

Table I. Comparison of ripple in the output, with and without the adapter. 

HEATSINK V2 ETCHED BOARD 

Fig. 3. Mounting of etched board to sink and sink to case. 

the values of R, and R. With the values 
shown for these resistors, approxi- 
mately 25 per -cent of the output volt- 
age of the original supply is dropped 
across the transistors. This is neces- 
sary to keep the output of the transis- 
tor circuit below the ripple from the 
battery eliminator even under full -load 
conditions. 

Table 1 shows the amount of ripple 
in the output of the author's supply 
before conversion and after addition of 
the transistor filter adapter. Ripple 
was reduced approximately by a factor 
of ten for any given amount of current 
output. If even lower ripple is desired, 
this can be obtained by using larger 
capacitors C, and C. 

Mechanical Considerations 
The basic supply can be any 6- or 12- 

volt battery eliminator or similar sup- 
ply. The author's unit was a Mallory 
12RS6D. Placement of parts, not criti- 
cal, may be suited to the supply being 
converted. Power transistor V, re- 
quires a heat sink of approximately 40 
square inches. This can be a separate 
piece of metal, as shown in Fig. 2, or 
the case of the original supply. Ilow- 
ever, do not use the case if the area is 
too small or if the rectifiers in the 
supply conduct their heat to it. The 
heat sink of Fig. 2 will allow safe op- 
eration at full output (12 volts, 4 
amps.) at ambient temperatures up to 

May. 1960 

assembled and wired in any other con- 
venient way if desired, but the use of 
the board provides a compact, sturdy 
arrangement. 

Construction 
Many of those who construct this 

adapter may wish to experiment with 
the fabrication of printed -board cir- 
cuits. although they have not attempt- 
ed this technique before. Therefore 
some details are given. Actually the 
method is simple and inexpensive. The 
materials are widely available from 
electronic distributors, either in com- 
plete kits for making up several cir- 
cuits, or as separate items. The single - 
faced, copper -clad, laminate board 
needed may be cut from a larger piece 
or obtained in about the desired size 

Fig. 4. Added switch and terminals on original front panel. 

125 degrees F., which is adequate. 
The mica washer supplied with the 

power transistor should be used be- 
tween the transistor and the heat sink. 
This is a safety measure in case the 
positive lead should come into contact 
with the heat sink. The sink was bolt- 
ed to the back of the case of the bat- 
tery eliminator with one -inch brass 
stand -offs. The stand -offs space the 
heat sink away from the case- far 
enough to make room for other corn - 
ponents. Most of these components in 
the adapter were mounted on a printed 
circuit board. They can, of course, be 

for something like twenty -five cents. 
Other materials include a "resist" 

substance. to protect that portion of 
the copper face that is to be retained, 
and an etchant. to eat away the rest of 
the copper. The use of resist tape is 
probably the most convenient method 
in this case, especially since it is al- 
ready available. Scotch brand type 33 
electrical tape or its equivalent may be 
used. Ferric chloride, which is wide- 
ly available, is used for the etching 
solution. 

The board is cut to size and. with the 
(Continued on page 119) 

Fig. 5. How parts mount on component 
side of etched board (211/8 x 134 in.). 

Fig. 6. Pattern (reduced size) to 
copy on copper side of laminate board. 

HOLE FOR 
TRANSISTOR SOCKET 

MOUNTING BOLT HOLES 

V2 BASE 
TERMINAL 
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By JOHN T. FRYE 

dr.N, MAC'S 
service shop 

Soldering Is Not So Simple 

MAC'S face wore a broad grin as he 
walked into his service shop; and 
when Barney, his assistant, saw 

this, he immediately put aside the pro- 
pane gas torch he had just lit and 
challenged: 

"OK, what's so hilarious ?" 
"After lunch," Mac explained as he 

started putting on his shop coat, "I 
stopped in at Paul's shop to see if he 
wanted to go with us to that color TV 
meeting tonight. A customer entered 
the door with me and asked Paul, as 
a special favor, to do a hurry -up job 
on a little transistor radio he had with 
him so that he might take it along on 
a trip. Paul -maybe wanting to im- 
press me a little -said, Sure, come 
back in an hour and it will be ready: 

"Now I had that same model in here 
a couple of weeks back; so I stuck 
around to watch the fun. The receiver 
is in an all -metal tubular case with 
two metal caps on the ends. I could 
hardly keep a straight face as I 
watched Paul turning that receiver 
over and over, ever so casually, trying 
to figure out how to get into it without 
revealing he didn't know. Finally he 
had to give up, just as I did, and look 
at the service data. When he read 
aloud the instructions for removing the 
chassis from the case, his face moved 
a shade nearer purple with each step 
and his voice went up about one octave 
and six db in volume. I couldn't blame 
him for these were the steps: 1. Re- 
move cap from speaker end of cabinet; 
2. Unsolder wire attaching cap to 
chassis bracket; 3. Straighten metal tab 
holding speaker grille to cabinet; 4. 
Remove metal speaker grille; 5. Lift 
out speaker and unsolder two speaker 
leads; 6. Remove volume control knob; 
7. Remove tuning dial screw and tun- 
ing knob; 8. Remove screw near tuning 
shaft; 9. Remove screw from cap on 
tuning end of cabinet; 10. Slide chassis 
about '/z" toward tuning end of cabinet; 
11. Unsolder three connections from 
loop antenna to circuit board. Be care- 
ful to observe color coding of loop 
wires; and 12. Continue sliding chassis 
from cabinet. 
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"Of course this left him with the 
chassis free of the case but discon- 
nected from the speaker and the ferrite 
core antenna; so these had to be re- 
soldered and the dial knob and tuning 
knob replaced before the set could be 
turned on and checked. The joker was 
that the antenna was securely fastened 
in the heavy case, and the leads from 
this antenna were thin, fragile wires 
barely an inch long. With them con- 
nected, to turn the chassis -board over 
you had also to turn the case and the 
dangling speaker at the same time -a 
feat practically impossible to perform 
without breaking off one or more of the 
leads. And of course all these steps had 
to be repeated in reverse to put the 
thing back together. As you know, 
Paul's not noted for patience; and he 
was fit to be tied when I tiptoed away. 
He swore he was going to show the 
owner how hard it was to service and 
then suggest that he take it back to 
the guy who sold it to him and let that 
guy enjoy working on it." 

"Can't say I blame him," Barney re- 
marked with a sympathetic grin. "That 
set sounds like it was built to be 
thrown away when something went 
wrong. The sooner manufacturers get 
it through their heads that when they 
turn out a receiver especially difficult 
to service they are automatically re- 
cruiting a whole bunch of enthusiastic 
knockers for their products, the better 
it will be for them, for the service tech- 
nicians, and for the mutual customers 
of both." 

"OK," Mac said, "but get down off 
your soapbox and tell me what you're 
doing with the torch -besides carrying 
it, of course." 

"When I carry a torch for a dame, 
that will be the day!" Barney boasted. 
"I was checking on something I read 
in this book," he went on as he nodded 
to a brown book with the title "Solder" 
in big yellow letters across its front. 
"Clifford L. Barber, research director 
of the Kester Solder Company, says in 
there you can melt ordinary table salt 
by heating it to a temperature of 1488° 
F., but you can also dissolve it with 

water without the use of any heat. 
Watch this." 

Barney lit the torch 8nd held the 
point of the little blue flame on a 
spoonful of salt heaped on top of a 
metal plate. In only seconds a puddle 
of completely clear liquid formed in a 
crater of the loose salt. Barney turned 
off the torch and poured a little water 
into the bottom of a glass containing 
another spoonful of salt. In a short 
time the salt dissolved and the glass 
contained only a clear liquid. 

"Interesting," was Mac's comment, 
"but what's that got to do with solder- 
ing ?" 

"Mr. Barber is making the point that 
metals, just like table salt, can be 
melted by heat or chemically dissolved. 
When we join metals by melting them, 
as in welding or brazing, we have to 
use lots of heat; but when we soft - 
solder them together, we need just 
enough heat to melt our solder. The 
molten solder actually dissolves the 
surfaces of the metals it touches just 
the way a little water brushed on a 
block of salt would dissolve that sur- 
face." 

"Now hold on," Mac said, showing 
deep interest. "Let me get this straight. 
You mean to tell me that soldering is 
actually a chemical operation ? That 
we just use heat to convert solder to 
the proper form for doing its chemical 
job ?" 

"That's right. Suppose we lay a cop- 
per and a brass wire together and flow 
melted solder over the joint. This hot 
solder flows between the junction of 
the two wires and dissolves a bit of the 
surface of each wire. The dissolved 
copper and the dissolved brass combine 
with the solder to form a thin film of 
alloy that is not solder, not copper, and 
not brass; but an alloy of all three." 

"Well I'll be darned!" Mac exclaimed. 
"Here I've been soldering all these 
years without realizing exactly what 
was happening when I pulled the trig- 
ger of the solder gun. I guess I had 
some sort of fuzzy notion that the two 
wires were kind of stuck together with 
a sort of super metal adhesive of good 
conducting properties. Now I under- 
stand that a well -soldered joint is ac- 
tually a continuous metal union. Does 
Mr. Barber come up with any other 
little goodies ?" 

"Yes; hear this : lead melts at 620 °F. 
Tin melts at 450 °. If you start adding 
tin, a little at a time, to pure lead, the 
melting point falls steadily until you 
reach 63 parts tin and 37 parts lead 
by weight. This mixture melts at 361 °. 
And if you start adding lead to pure 
tin, the melting point of the mixture 
also goes down from the original 450° 
figure until you reach that same 63/37 
mixture and that same 361° tempera- 
ture. This combination, which marks 
the lowest melting point of any tin /lead 
mixture, is called the eutectic composi- 
tion. 

"The eutectic alloy goes sharply and 
immediately from a liquid to a solid 
state, or vice versa, as you cross the 
361° temperature boundary. This is not 

(Continued on page 128) 
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Novel Neon1amb Oscillators 
By MICHAEL S. ROBBINS 

Project Engineer, Antronic Corp. 

A number of novel relaxation oscillator circuits that 
will be of interest to engineers and experimenters. 

Breadboard setup used by author for 
checking out the circuits described. 

VERY little has been written about 
glow lamps in applications other 
than as indicators, simple relaxa- 

tion oscillators, and regulators. This 
article presents a number of novel re- 
laxation oscillator circuits which should 
be of interest to both engineers and 
experimenters. 

All of the circuits accompanying this 
article have been tested with a wide 
range of voltages and parts values. 
Parts values, except where indicated, 
are given as guides for experi.entation. 

The standard module from which all 
the circuits were derived is shown in 
Fig. 1A. For experimentation, an as- 
sembly including five or six such 
modules can be constructed using 
Fahnestock clips and pegboard, as 
May, 1960 

shown in the photograph. The high 
values of resistance and capacitance 
indicated facilitate observation of the 
flashing lamps. 

The common relaxation oscillator 
circuit is shown in Fig. 1B, while the 
oscillator waveform is given in Fig. 
2A. This circuit has been used as a 
flashing indicator, audio tone gener- 
ator, scope sweep generator, TV bar 
generator, and in many other applica- 
tions where an inexpensive, non -linear, 

e+ 

10 MEG. 

NE2 
OR 

AR9 

.5y f. 

(A) 

e+050V-250V1 

B+(i50V-250V) 

10 MEG 

(8) 

13+1375V.) 

saw -tooth oscillator is required. A 
variation of the circuit is shown in 
Fig. 1C. (Try it. It actually works!) 

Multi -lamp relaxation oscillators 

10 MEG 
Set. 

10 

MEG. 

have many interesting features. The 
characteristics of the two -lamp circuit 
shown in Fig. 1D is somewhat an- 
alagous to the free -running, twin - 
triode multivibrator. 

Like the multivibrator, the two -lamp 
oscillator has two states; the first when 
lamp #1 is on and lamp #2 off, and 
the second when #2 is on and #1 is 
off. This circuit has practical and 
amusement value as a sequence flasher. 
As in the case of the multivibrator, it 
generates useful square waves. The 
waveform across R, is shown in Fig. 
2B. If the output is taken off between 
points "A" and "B," the output voltage 
will be slightly higher but the negative 
peak, as well as the positive peak, will 
be sloped. 

Using the parts values indicated in 
Fig. 1D, approximately 0.5 volt is de- 
veloped across R, ( "B +" = 375 volts). 
The operating frequency is approxi- 
mately 200 cps. The positive peak can 
easily be clipped and near -perfect 
square waves obtained by shunting a 
diode clipper across R,. 

The next obvious extension of the 
sequence flasher is shown in Fig. 3. 
Each lamp is lit for one -third of the 
total operating time. Although one 
cannot predict the direction of rotation 
(1,2,3, or 3,2,1) or which lamp will 
fire first, once the pattern is estab- 
lished it will remain stable. 

(Continued on page 82) 
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Fig. I. Basic relaxation oscillators. 

Fig. 2. Waveforms produced by circuits 
that are discussed by author. See text. 
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Compact 

20 -Watt 

Hi -Fi Amplifier 
By HAL WITTLINGER 

Electron Tube Div., Radio Corp. of America 

Easy -to -build circuit with low distortion, 
high sensitivity, and voltage regulation. 

t. 

SRI 

Fig. I. Complete amplifier is built on 4" s 5" s 6" chassis box. 

Fig. 2. Under -side cf the amplifier chassis showing components. 

Fig. 3. Under -side view with output transformer not yet mounted. 

THIS article describes a compact, eco- 
nomical, and easily built audio pow- 
er amplifier which is equally useful 

as the basic unit of a high -quality 
monophonic system or as a second am- 
plifier for stereo conversions. The am- 
plifier uses the recently announced 
RCA "High- Fidelity" tubes and is built 
complete with power supply on a 4" x 
5" x 6" "Minibox" chassis. Despite its 
small size, it is capable of developing 
20 watts with only 0.6% total harmonic 
distortion and 1.55% intermodulation 
distortion; has excellent frequency re- 
sponse characteristics; extremely low 

60 

hum and noise; and high sensitivity. 

Circuit Details 
Fig. 4 is the circuit diagram and 

parts list for the amplifier while the 
photographs of Figs. 1, 2, and 3 show 
the layout and mechanical construction. 
An RCA 7199 medium -mu triode, sharp - 
cut -off pentode, which has specially 
controlled hum and noise characteris- 
tics, is used as a high -gain voltage am- 
plifier and phase -splitter, driving push - 
pull RCA 6973 beam power tubes op- 
erating in class AB, with fixed bias. 

Direct coupling between the voltage- 

amplifier and phase -splitter stages 
minimizes phase shifts and permits the 
use of 22 db of inverse feedback be- 
tween the voice -coil terminals of the 
output transformer and the cathode of 
the input stage. This relatively large 
amount of feedback helps minimize dis- 
tortion and hum and provides the low 
output impedance necessary for effec- 
tive speaker damping. The output im- 
pedance at the 8 -ohm voice -coil termi- 
nals is 0.8 ohm (damping factor = 10). 

The voltage gain of the pentode in- 
put stage with the feedback loop open 
is in excess of 200. The constants of 
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R,- 330.000 ohm. I 1 w. res. 
R.. R,., -1000 ohm. ' , '. res. 
R. R,- 820.000 ohm, 1/2 w. 
R+. R.-I5.000 ohm, 1 re. res. (matched I,;.). 
R-. R.- 270.000 ohm. 1/2 w. res. 
R:.. Ro-470 ohm. ys w. res. 
Ru. Ro -100 ohm, '/z r. res. 
R,,- 33.000 ohm. 1/2 w. res. 
R, -5600 ohm, 1 w. res. 
R,.- 56,000 ohm, 1/2 w. res. 
R,: -56 ohm. 1 w. res. 
Ro-470 ohm, I w. res. 
R,.- I0,000 ohm. I w. 
R,e- 130,000 ohm, 1 w. res. 
Ru- 10,000 ohm. 1/2 w. res. 
C, -.05 p1., 400 r. capacitor 
C:-.5 pl., 200 r. capacitor 
C., -15 opl. mica capacitor 
Cy. Cs -.1 pi., 400 r. capacitor 

.. % % . ..e.r 
ILL 1001;1110 11101 r ,uor wnu o,,000 wv.s., 022a 

C. -20 pl.. 3511 v. elec. capacitor 
C,. C,., -.02 p /.. 200 r. capacitor 
C, -82 pp /. mica capacitor 
C,-.05 pa., 600 r. capacitor 
Cu -100 pl.. 50 r. der. capacitor 
Cu, Cu -40 p /.. 450 r. elec. capacitor 
J,. J,, Js -Phono lack 
SR,-75 ma. selenium rectifier 
F,-2 amp /use 
Tr- Output trans. 8000 ohms c.t. to 16, 8, 4 

ohm v.c. (Triad 5.314) 
Tr -Power trans. 350.0.350 r. @ 120 ma.; 5 

r. @ 3 amps; 6.3 r. c.t. @ 4.7 amps. 
IThordarson 24R05U or equiv.) 

V, -7199 tube (RCA) 
V,. V., -6973 tube (RCA) l',- 5V4 -GA tube (RCA) 
V: -082 tube 

Fig. 4. Circuit of the miniature high -fidelity amplifier, with typical voltages. 

this stage and of the direct -coupled 
phase -splitter stage were carefully 
chosen to assure class A operation of 
these stages at signal levels well be- 
yond that required for full output. Grid - 
No. 2 voltage for the pentode unit is 
obtained from the cathode of the triode 
unit. Because of the large time -con- 
stant of the grid No. 2 circuit (0.82 
megohm x 0.5 uf.), the grid -No. 2 -to- 
cathode potential is essentially con- 
stant for audio frequencies. This ar- 
rangement provides feedback between 
the two units which stabilizes the op- 
erating point of the phase -splitter 
against changes in the "B" supply volt- 
age and tube characteristics. 

Two networks are used to assure 
stability at high frequencies. The 15- 
µµf. capacitor connected from the plate 
of the pentode amplifier to ground pro- 
vides a gradual roll -off in response 
beginning at 15 kc. The .02 -µf. capaci- 
tor and the 1000 -ohm resistor across 
the 8 -ohm winding of the output trans- 
former suppress high- frequency oscilla- 
tions under overload conditions. 

Power -Supply Details 
The excellent performance of the 

amplifier is partly due to the design of 
the power- supply circuit. An RCA 
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5V4 -GA rectifier tube is used because 
of its small internal voltage drop and 
excellent regulation. Its indirectly 
heated cathode also delays the build up 
of full "B" supply voltage until the 
tubes have reached operating temper- 
ature, thus minimizing voltage surges 
across the power- supply components. 
Grid -No. 2 voltage for the 6973 output 
tube is obtained from the plate -supply 
voltage through an OB2 glow -discharge 
voltage -regulator tube. This arrange- 
ment provides the extremely stable 
grid -No. 2 voltage necessary to assure 
low distortion at full output and mini- 
mizes the current drain on the power 
transformer because it eliminates the 
need for power- wasting, voltage -drop- 
ping resistors or bleeder networks. 

Construction 
Fig. 1 is a top view of the amplifier 

while Figs. 2 and 3 show the under- 
side and wiring. With the exception of 
the relative positions of the power and 
output transformers, placement of 
components is not critical. 

No marked effect on the amplifier's 
stability or performance was noted de- 
spite the fact that it was built in the 
rather limited confines of the 4" x 5" x 
6" "Minibox." The windings of the out- 

put transformer are well shielded elec- 
trostatically by the core and the trans- 
former housing. Coupling from the 
magnetic field of the output transform- 
er is not a problem because this field 
is of very small magnitude. To mini- 
mize undesired coupling from the plate 
lead of the output transformer, the 
transformer was mountea so that these 
leads come out of the case on the side 
farthest from the input stage. 

Because of its proximity to the power 
transformer, the output transformer 
picks up a small a.c. component. The 
resulting hum has a level of about 100 
db below 20 watts and can be reduced, 
if desired, by rotating the output trans- 
former 5 to 10 degrees while observ- 
ing the a.c. output of the amplifier on 
an oscilloscope or a high- sensitivity 
voltmeter. 

Compact construction often engen- 
ders heat -dissipation problems. In this 
amplifier the principal sources of heat, 
i.e.. the tubes and power transformer, 
are mounted on top of the chassis so 
that the heat rises without detrimental 
effect on the components on the under- 
side of the chassis. 

To increase the flexibility of this am- 
plifier, two phono jacks are mounted on 
the rear of the chassis and connected 
to two spare terminals on the output - 
terminal strip. Any tap on the voice - 
coil winding can thus be connected to 
either jack by connecting a jumper be- 
tween the appropriate binding posts. 

The following suggestions will help 
you obtain maximum performance 
from this or any other audio amplifier 
you construct. 

1. Dress the a.f. input lead away 
from the heater wiring. Hum picked up 

(Continued on page 116) 

Fig. 5. Square -wave response of amplifier. 

100 CPS 

1 KC. 

10 KC. 
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Sensing Devices for Automation 
By WALTER H. BUCHSBAUM, Industrial Consultant, ELECTRONICS WORLD 

To replace human judgment and action, control 
systems must first have the ability to observe. 
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WITHOUT sight, sound. touch, taste, 
and smell even the most brilliant 
men may be helpless. Without the 

electronic and mechanical substitutes 
for these senses, the control systems 
that guide many automatic processes 
are just as paralyzed. Any explanation 
of an automatic control system rests on 
three main functions: sensing, decision, 
and action. This "division of labor" oc- 
curs in so simple an example as the 
home heating system. 

Here the thermostat serves as the 
sensing device. Then furnace controls 
"make the decision" to turn on the 
heat. The firing up of the heating sys- 
tem is the action based on this decision. 
A similar sequence takes place to stop 
the generation of heat when the ther- 
mostat senses enough warmth in the 
room. Actually, the home owner could 
turn the heat on or off himself when 
he feels too chilly or too warm. The 
feature of automaticity begins with the 
thermostat, the sensing device that re- 
places the human being and permits 
unattended operation. 

Sensing devices range from photo- 

TAKE-UP 
REEL 

cells and thermostats to strain gauges 
and turbidity indicators, but all have 
one common characteristic: they trans- 
late some physical property into an 
electrical quantity. Changes in light, 
sound, or pressure can be converted 
into changes in resistance, voltage, or 
frequency. These devices are common- 
ly called transducers. 

The electrical output signal is then 
used in an electronic system to control 
some process or machinery. In some 
cases, an array of different transducers 
furnishes information to an electronic 
brain, which decides on and controls 
subsequent actions. Fully automatic 
oil refineries, for example, depend on 
transducers to report flow rate, pres- 
sure, temperature, viscosity, and other 
characteristics. 

Photocells, thermostats, and the light 
switch that is opened when the refrig- 
erator door is closed, although relative- 
ly simple, are essentially transducers 
in the sense noted here. Beyond these, 
the variety and complexity of such de- 
vices used in automation today are so 
great that even those actively engaged 

Fig. I. An electro- mechanical transducer controls the thickness of wire by 
electronically adjusting the speed of the take -up motor that draws the wire. 
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in industrial electronics rarely become 
familiar with all types. Thus we will 
outline some basic transducer applica- 
tions. descriptions of how different 
types work. and some practical infor- 
mation on cleaning. adjusting, testing, 
and replacing of widely used units. 
Some fairly unusual types will also 
be noted. but very special transducers 
-such as those depending on nuclear. 
x -ray. or particle radiation -will be 
omitted. 

Electrical forces, such as load cur- 
rents in motors or transformers. can 
be utilized directly to activate elec- 
tronic control systems, but if heat, 
pressure. humidity. flow, or other pa- 
rameters are to be controlled. a trans- 
ducer is required. Fig. I shows the 
basic functions of an automatic control 
system. The example is a thickness - 
control system used in a wire -drawing 
process. 

Here the take -up reel furnishes the 
power that pulls the wire through the 
dies. When the wire is pulled faster. it 
gets stretched more and therefore is 
thinner. If the motor speed is constant, 
the actual wire speed will increase as 
the wire is gathered on the take -up 
reel. To maintain the wire at constant 
pulling speed, the motor must be 
slowed down as the wire builds up on 
the take -up reel. Motor speed is con- 
trolled by the d.c. voltage supplied to it. 
Depending on the firing point of the 
thyratron rectifier, more or less d.c. 
output will be obtained, and the firing 
point is controlled by the amplified sig- 
nal from the transducer. 

The transducer, in this case, is 
pressure -differential type, which 
changes displacement of the moving 
mechanical arm into a voltage change 
by moving the core of a transformer. 
The moving arm is spring loaded and 
contacts the wire through a roller to 
reduce friction. As the arm moves up, 
due to a smaller wire diameter, the 
transformer core is withdrawn, reduc- 
ing the coupling between primary and 
secondary. This reduces the power 
transferred to the secondary and there- 
fore the voltage available to trigger the 
thyratron. In turn, this will reduce the 
motor speed. Similar systems are used 
in rolling mills where the thickness of 
metal is automatically controlled. 

Another example of a pressure trans- 
ducer is the one that regulates air pres- 
sure in a modern airliner cabin. The 
major difference is that the mechanical 
motion of a diaphragm is used instead 
of a spring -loaded plunger, but the 
center of the diaphragm is also linked 
to a movable transformer core. In place 
of the motor driving the take -up reel, 
a servo motor is used to open or close 
the air -outlet valve which regulates 
cabin pressure. 

Other pressure -regulating systems 
include such varied applications as 
vacuum gauges, high -pressure gas sys- 
tems, pneumatic production tools, hy- 
draulic systems and a host of cases 
where any sort of gas or liquid pressure 
is used. Surprisingly enough, the same 
type of pressure transducer can be 
found in the liquid- oxygen system of a 
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Fig. 2. Taber transducer with removable pressure section to simplify cleaning. 
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Fig. 3. Industrial thermostats are more 
rugged than fhe home heating types. 

Fig. 4. A bonded sfrain gauge by Taber. 

missile and in the carbonating pipes of 
a soft -drink bottling plant. The main 
differences among various types of 
pressure transducers are in their range, 
temperature, vibration and shock sta- 
bility, and their electrical character- 
istics. 

How Transducers Work 
Transducers must be sensitive to 

their particular physical property 
or action, but insensitive to others. 
The pressure transducer, for example, 
should indicate pressure accurately - 
irrespective of temperature, vibration, 
or humidity. Similarly, temperature 
transducers should be impervious to 
other influences. 

In industrial electronic applications 
the thermostat is often subject to vi- 
bration, shock, or other forces that the 
simple bi- metallic home unit may not 
be able to take. While there are a host 
of rugged and reliable thermostatic 
switches on the market, we have se- 
lected the Fenwal "Thermoswitch," 
shown in Fig. 3, to illustrate the differ- 
ence between the familiar home appli- 
ance and an industrial type. 

The outer shell, made of brass, ex- 
pands with increasing temperature. 
This expansion pulls apart the non -ex- 
panding struts (made of Invar), sepa- 
rating the insulated contact points. 
Adjustment of the exact temperature 
switching point, of interest to the serv- 
ice- minded reader, is accomplished by 
rotating the threaded sleeve at the top 
of the unit. 

In addition to this type of switch 
there are a host of others, including 
thermistors, used for temperature sens- 
ing. Students of basic radio are familiar 
with changes in resistance that occur 
with changes in temperature. A ther- 
mistor is simply a resistor with a pre- 
dictable temperature characteristic. 

To sense humidity electrically, one 
could allow the tank circuit of an oscil- 
lator to drift as the humidity changes. 
Actually, some humidity sensing de- 
vices operate on this basis, but most 
depend on the change in resistance of a 
moisture -sensitive film, usually meas- 
ured by a Wheatstone bridge. 

Resistance -type transducers are fre- 
quently connected in bridge circuits be- 
cause even slight unbalance can easily 
be detected. Typical of these are the 
strain gauges shown in Figs. 5 and 6. 
In the first, two opposite arms of the 
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FORCE ME MEIER 
UNDER 

STRESS 
ZERO ADJ 

Fig. 5. Bonded strain gauge in Wheat- 
stone bridge with meter as indicator. 

FORCE 

RECORDER 

FORCE 

Fig. 6. Unbonded Type of strain gauge 
with a recorder as output indicator. 

Wheatstone bridge network are bonded 
directly to the structural member 
whose stress or strain is being meas- 
ured. The strain -gauge elements are 
made of fine wire that changes its re- 
sistance as it is stretched or com- 
pressed. These changes are very small 
but, because they occur in opposite 
arms of the bridge, their effect is much 
more noticeable. As shown in Fig. 5, 
the bridge is adjusted to zero the meter 
reading before the stress is applied. 

In Fig. 6 we show an unbonded type 
of strain gauge, where all four arms of 
the bridge form a free grid with op- 
posite arms under tension. This type is 
used in permanent weighing systems 
where a small expansion of a calibrated 
stress member is measured. The bonded 
type of strain gauge is used mostly for 
continuous measurements and tests. of 
a single member, but can also be found 
as part of a separate pressure trans- 
ducer, such as the "Teledyne" Model 
217 shown in Fig. 4. Here gas or air 
pressure deflects a diaphragm that 
presses on a ring to which strain -gauge 
elements are bonded. 

A basic resistance -type transducer 
is shown in the simplified diagram of 
Fig. 7A. Here pressure moves a dia- 
phragm linked to the arm of a poten- 
tiometer. The control circuit for this 
kind of transducer might be an ampli- 
fier whose plate current passes through 
the control winding of a saturable re- 
actor. In this way, the resistance of 
the transducer controls the a.c. voltage 
delivered to the rectifier, and thence to 
the motor. 

Next to the resistor type of pressure 
transducer, the inductive types are 
probably the most widely used. They 
range from a simple tuning -slug mo- 
tion inside a coil to the linear differen- 
tial transformer types. There are many 
different winding arrangements, but 
the principle of a differential trans- 
former can be seen in Fig. 7B. Pressure 
on the diaphragm moves the core, 
changing the flux linkage between the 
primary and the two secondaries in 
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such a way that one of the two triodes 
receives a larger grid signal than the 
other. The difference is amplified and 
can be measured by a meter connected 
between the plates or amplified further 
and used as error voltage for a servo 
positioning system. By proper arrange- 
ment of the voltages it is possible to ob- 
tain a difference in phase as well as 
amplitude, and thereby indicate the di- 
rection of diaphragm motion. 

The change in capacitance as the 
distance between capacitor plates is 
changed is the principle used in the 
capacitive transducer (Fig. 8M. Al- 
though a compressible dielectric is 
shown, this could simply be air. The 
housing is part of the grounded outer 
plate, which may be in the form of a 
diaphragm, and the inner plate is 
mounted on an insulator. To increase 
the capacitive change, both plates some- 
times contain concentric rings and 
grooves that mesh into each other. In 
control systems using capacitive trans- 
ducers, the control element includes 
either an oscillator or a tuned ampli- 
fier. Here an oscillator is shown, which 
could be part of a telemetering system 
to transmit pressure changes as fre- 
quency modulation of a carrier signal. 

Another look at Fig. 8A raises the 
question: "Why can't we tune the coil 
by moving a slug inside it We can. 
This widely used method is incor- 
porated in the transducer shown in Fig. 
11 which contains a single, variable- 

FORCE SATURABLE 
REACTOR 

IA) 

reluctance, tuning coil. Depending on 
the external circuit. this coil can reso- 
nate anywhere from 4O0 cps to 7 kc., 
and will produce a ±7.5 per -cent fre- 
quency change for a pressure change of 
up to 5000 psi (pounds per square 
inch . 

In addition to the basic resistive, 
capacitive, and inductive pressure trans- 
ducers, there are a few special types 
such as the magnetostrictive, electro- 
kinetic. and piezoelectric. The first of 
these works on the principle that a 
physical distortion of certain nickel al- 
loys causes changes in their magnetic 
properties. The second depends on the 
flow of a polar fluid (an electrically 
charged fluid, such as an electrolyte) 
through a porous membrane, which 
generates a potential across this mem- 
brane. The third type will be more fa- 
miliar since, in a way, it is used in many 
phonographs and microphones. When a 
crystalline structure is distorted physi- 
cally, it generates a small voltage in 
proportion to the distorting force, as 
occurs in phono cartridges or micro- 
phones using crystal or ceramic ele- 
ments. This property is harnessed dif- 
ferently in the accelerometer circuit of 
Fig. 8B. 

If we think of the base of the crystal 
as part of a missile that is moving to- 
ward the top of the page, then the force 
acting on the small load plate at the 
top of the crystal is the acceleration 

(Continued on page 130) 
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Fig. 7. In resistance type of transducer (A) pressure moves arm of potenti- 
ometer. In inductive transducer (B) pressure moves core of a transformer. 
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Fig. 8. A capacitive transducer (A) can translate a force into a change in 
oscillator frequency. A piezoelectric transducer (8) yields a voltage output. 

Fig. 9. In an inductive vibration transducer (A), a 
age in a coil. The capacitive accelerometer (B) 
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By ERNEST W. FAIR 

Check carefully to make sure that the 
new pasture is indeed a greener one. 

hOULD You- M 
HAVE YOU found what looks like a 

much better location for your elec- 
tronic service business than your 

present spot? Or do things look so 
good there that plans are afoot for a 
second shop, while you keep the present 
one ? That greener pasture may indeed 
offer far greater opportunity, but don't 
be so eager that you may skip over 
drawbacks. Before you take action, 
take off the rose -colored glasses and 
have a sober look. Many an enthusias- 
tic shop owner has made a hopeful 
move only to learn that he gave up 
a better location than the one he 
acquired. 

Important factors that should be 
evaluated when a move is contemplated 
are listed here, in the form of ques- 
tions. Most of them will apply in most 
cases. To help yourself decide. you 
might draw up a Business Move Check 
Chart, consisting of three columns. In 
the first column, put the numbers of 
the factors. The second and third 
columns are labeled "Yes" and "No" 
respectively. You then place a check 
in either of these columns beside each 
factor, depending upon whether your 
answer to the question does or does not 
favor the move. If either one column 
or the other dominates the answers, 
you may get a better picture of your 
prospects than you would get from an 
ill- defined guess colored either by over- 
optimism or timidity. 

1. Is the present market for electron- 
ic service any better in the new loca- 
tion than in the old one? Too often, 
plans are made with heavy reliance on 
future prospects. However, the present 
situation must get some consideration. 
To begin with, future projections may 
not turn out as good as anticipated. In 
addition, the sacrifice of even an av- 
erage market in the existing location 
for a poor initial market in the new 
place may prove a serious financial 
drain on your resources, which you had 
better be prepared to meet. In any 
move, the present potential market at 
the contemplated spot should prefera- 
bly look at least as good as the old one. 

2. Will land rental, building lease, or 
purchase costs be at least as low as for 
the present shop? Where current con- 
ditions in the new place promise to be 
exceptionally good -that is, noticeably 
better than conditions for the old shop 
-some increase in these costs may be 
justified. Otherwise be careful about 
biting off more than you can chew. 

3. Will operating overhead in general 
be close to the figures you are used to 
assimilating? No matter how rosy the 
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picture, high overhead can cancel out 
all your extra profit. If the contem- 
plated location is some distance away, 
make sure you take into account 
possible differences in utility costs. 
Climate can also be a factor. High 
heating costs, for example, can be im- 
portant if you must provide your own 
heat. 

4. Are sources of supply as conven- 
ient and close at hand, or more con- 
venient, as they are now? Where you 
are considering an outlying area, from 
which it will be difficult to obtain stock 
quickly, you will have to tie up addi- 
tional capital in a larger inventory. A 
marked increase in shipping costs over 
the year can also make a difference 
that should not be overlooked. You 
may also have to pay higher prices for 
supplies. 

5. If your shop is larger than a one- 
man operation, will the wages you 
must pay be no higher than you have 
been paying, and are there technicians 
available for employment ? Particular - 
1y if your venture is successful. this 
will he a factor. 

6. If competitive shops are located in 
the new area, are they operating profit- 
ably? If they are not, there may be 
factors at work in the contemplated 
location that make it undesirable, even 
if you have not been able to isolate 
them. And you may have no more suc- 
cess in overcoming them than anyone 
else. 

7. Is the idea of moving into this new, 
promising territory just your own, or 
do you know of other shop owners toy- 
ing with the same notion? If the idea 
is your own, a check belongs in the 
"Yes" column. If others are planning 
the same move, any advantage you now 
see in bidding for the local business 
may well be wiped out. 

8. Can you make the move at a rea- 
sonable cost? It takes a long time to 
make back, out of profits, the high cost 
of moving a business. Moving costs 
have been the cause of failure of more 
than one business. 

9. Are there new opportunities for 
service in the area not present where 
you are now located? Perhaps there 
are business establishments or other in- 
stitutions in the new area that require 
local service for work on two -way 
mobile radio, intercoms, or p.a. systems. 
There may be motels with TV signal 
distribution systems. Any new oppor- 
tunities that did not exist before are 
promising. 

10. Is your present background suffi- 
cient for handling new types of service 

and new problems ? Opportunities will 
mean nothing if you are in no position 
to take advantage of them. 

11. Are there good trade or profes- 
sional organizations and associations 
in the new area, or will you be on your 
own ? If you have been a member of 
such an organization, you don't have to 
be told the advantages it offers. Even 
where you are not a member, the exist- 
ence of such a group in an area can 
make a big difference in the general 
business climate. 

12. Do you have enough capital to 
finance the changeover without bor- 
rowing ? If you don't, add the difficulty 
of repaying out of earnings to the other 
problems of financial adjustment you 
will have while getting your business 
settled all over again. 

13. Is the new location near enough 
to the old one so that you can still serv- 
ice at least some of your present cus- 
tomers from there? This is important. 
You may not be able to keep all your 
old customers, but holding on to many 
can help you through an adjustment 
period. If you are moving too far away, 
don't underestimate the length of time 
it will take to build up an adequate 
number of customers in the new 
market. 

14. Are customers in the contem- 
plated area "educated" to expect cour- 
tesy services no greater than those you 
are accustomed to providing ? If they 
are used to having tubes tested free, 
free bench checks, discounts, and the 
like, and you did not have to meet such 
conditions until now, think twice. 
Every one of these services costs 
money. Be sure to figure them into the 
costs of doing business. The general 
standards of doing business in your 
area, as well as those pertaining strict- 
ly to service, should also be taken into 
account here. 

15. Does the market in the new loca- 
tion favor a business of your size.* In 
some areas people may show a prefer- 
ence for dealing only with larger es- 
tablishments. In other places, people 
may favor the intimate relationship 
possible with a smaller business. If the 
contemplated size of your shop does 
not fit into the pattern, your chances 
of survival are reduced. 

16. Is there an absence of service 
shops maintained or sponsored by retail 
dealers or manufacturers? If so, you 
have a decided advantage. You may 
even be in a position to bid for such 
authorized or contract service yourself. 

17. Is the area in a state of solid 
(Continued on page 112) 
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Rr -6800 ohm. 1/2 r. res. 
R,- 10,000 ohm. 1 w. res. 

Rs. Rt. R:-1 megohm, t/2 W. res. 
R: 4700 ohm. I r. res. 
R6-4.7 megohm, t/2 w. res. 

R. -2200 ohm, 2 r. res. 
Cí-75 pp/. ver. capacitor (E. F. Johnson 

149.5, 100R12 with three plates removed. 
see text) 

Cs -10 puf. var. capacitor (E. F. Johnson 
157 -1, 7J12) 

Cs-50 pa. mica or dise capacitor 
C4-.001 pÍ. mica or disc capacitor 
C5-.02 Al. paper capacitor 
Cr -Cr -40/40 al., 200 v. eles. capacitor 
Ls. Ls -See roil details at right 
Sr- S.p.s.t. toggle switch 
Ts -Power trans. 117 v. @ 15 ma.; 6.3 v. 

0.6 amp. (Triad R -54X1 
1.1 -12ÁU7 tube 
Vs -6E5 tube 
1 -24e length of 72-oh... twin -lead 

Fig. I. Schematic of the solver and, 
to fhe right, detail for coil winding. 1 
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The Capacitance Solver 
By DONALD L. STONER. W6TNS 

HAS been said that color codes 

were devised to confuse the competi- 
tion. The variety of tubular and 

mica capacitor color codes, introduced 
over the years, would tend to confirm 
this. If the reader has an assortment of 
capacitors, dating back a few years, he 
may find as many as a dozen variations 
of the basic color code. 

Particularly baffling are the tiny tu- 
bular ceramic types that are usually 
found in r.f. circuits. Many of these 
have only one or two color bands (or 
paint dots) to indicate the value. Of 
course, a capacitor checker would solve 
many of these miniature mysteries, but 
most instruments have a minimum 
reading of 10 µµf. on the lowest scale. 

A device to "take you away from all 
this" is shown in Figs. 1 & 2. It will in- 
dicate, with good accuracy, values of 
capacity between 0 and 50 µµf. Basic- 
ally, it is an oscillator circuit, common- 

/Build this simple, direct- reading instrument to 
determine correct value of unknown capacitors. 

CALIBRATE TUNE 

Fig. 2. The completed unit is com- 
pact and easy to use. The tuning con- 
trol operates capacitor C; the cali- 
brating knob connects to capacitor C 

MN 

Iiir-C2 

SEE 
TEXT 

C6,C7- 

TERMINAL 
BOARD 

66 

72 SL 
TWIN LEAD 

Fig. 3. (Left) Rear 
view of chassis out 
of case shows loca- 
tion of most impor- 
tant components ex- 
cept for coils at in- 
put. Capacitor 
marked 'see text" 
was used in early ver- 
sion, is replaced by 
power transformer. 

Fig. 4. (Right) De- 
tail of right, rear 
side of chassis shows 
layout of coils at in- 
put and other front - 
end components. 

ly called a grid -dip meter, which is cou- 
pled to a tuned circuit (L, I. The tuned 
circuit acts as a reference resonant fre- 
quency. The coil for this circuit is lo- 
cated near the oscillator coil (L_), and 
the associated capacitor for L, consists 
of a length of 72 -ohm twin -lead. 

The unknown capacitor is connected 
in parallel with the reference tuned cir- 
cuit (at the end of the twin -lead), 
which lowers the resonant frequency. 
The oscillating frequency of the grid - 
dipper is controlled by the front panel 
knob (C.), which is calibrated in micro- 
microfarads rather than megacycles. 
Whenever the oscillator and the refer- 
ence circuit are on the same frequency, 
energy is absorbed from the oscillator, 
which causes a reduction in oscillator 
grid current. The "magic eye" tube is 

(Continued on page 78) 
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Bass -Treble Hi -Fi Amplifier 
By FRANK R. BARKEY / 

THE possibilities for improved repro - 
duction through the use of two chan- 
nels seem to have been neglected. 

Comparatively few double -channel am- 
plifiers are on the market today for 
home use. There are, of course, those 
who use two amplifiers to feed separate 
speakers but even these are relatively 
few and their main interest is with 
stereophonic reproduction. 

The potential ability of two channels 
to give better transient reproduction, 
lower harmonic and intermodulation 
distortion, cleaner bass and greater 
tonal separation has been overlooked 
seemingly because of several faults 
which are not impossible of correction. 
The question of cost does not seem a 
factor since the outlay for an additional 
output transformer and several tubes 
is balanced by a simpler preamplifier 

Fig. I. Usual two -channel output curves 
with (A) similar and (B) different gains. 
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Complete construction details on a power amplifier 
that delivers about 20 watts of bass power and 20 

wafts of treble power to separate speaker systems. 

and elimination of the speaker cross- 
over. Less expensive output transform- 
ers may give good results. 

Two difficulties arise in the use of 
twin amplifiers or twin channels. They 
result, in part, from the fact that a 
good amplifier is designed for flat, 
wide -band response and partly from 
the necessary use of an electronic 
crossover. The first difficulty shows up 
when we analyze the combined output 
from two channels. Fig. lA shows the 
type of response curve usually asso- 
ciated with this type of operation 
There is flat bass response with sharp 
roll -off at the crossover frequency. 
Similarly the treble response is flat 
with an equally abrupt roll -off. The 
combined response is excellent until we 
change the setting of the gain control 
in either channel. Such change creates 

V4 

V3 

V2 

a sharp step in the over -all response, 
either up or down, at the crossover 
frequency, as shown in Fig. 1B. 

The second difficulty is the large 
amount of phase shift occurring at the 
crossover network. It is usual to use 
two, sometimes three, RC stages in 
each leg to secure the desired roll -off. 

The solution to these two problems 
provides an opportunity for improved 
reproduction which is not possible with 
single -channel amplifiers, nor indeed 
with twin amplifiers. 

Good frequency response doesn't nec- 
essarily mean good transient repro- 
duction any more than good frequency 
response means high -quality reproduc- 
tion. Most single -channel amplifiers, 
and twin -amplifier arrangements, cause 
distortion of transients to a greater or 
lesser degree. The main reason, per- 

Over -all view of two- channel amplifier showing location of controls and tubes. 
The bass portion of the amplifier is on the left, the treble is on the right. 

TI VS V8 T2 V9 

BASS GAIN NOT 
(R15) USED 

MAIN GAIN 
(RIO) 

PREAMP SWITCH 
(S) 

TREBLE GAIN 
(R26) 

May. 1960 67 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


haps, why one amplifier sounds cleaner 
and has more of that elusive "presence" 
is because of better transient reproduc- 
tion. When speaking of transients this 
writer refers to any sound, musical or 
otherwise, which is not a continuous 
tone. By this definition the piano pro- 
duces transient sounds only, in con- 
trast to the violin or the wind instru- 
ments which produce continuous tones 

Good transient reproduction is 'tot as 
simple as the reproduction of continu- 
ous -state sounds. The audible quality 
of a steady tone doesn't suffer too much 
from moderate degrees of phase shift, 
nor is it objectionably degraded by 
changes in the phase relationship of its 
component frequencies. About the 
worst that can be expected is a change 
in timbre. Transients, on the other 
hand, are greatly affected by phase 
changes. A transient waveform is com- 
plicated. Its component frequencies 
may be unrelated harmonically and 
spaced widely. The shape of the wave- 
form. and hence its sound, is delicately 
dependent on the phase relationship of 
the component frequencies. Any change 
in this relationship alters the transient 
waveform and it may sound different. 

To illustrate how easily this occurs, 
let us assume a transient containing 
frequencies of 50, 500, and 5000 cycles 
per second. Across a simple coupling 
circuit such as Fig. 2, phase shift can 
be expressed: tarn o = 1 

wCR. 

At 50 cycles: ra n m = 1 

wCR 

2sr X 50 X .05 X 10 -8 X 5X106 
1 

w X 2.5 
= 7° of phase shift 

Over three similar circu,ts ,fil the 
average amplifier this totals 21° of 
phase shift at 50 cycles. At 500 cycles 
the total will equal roughly 1 °. At 5000 

.05 

ME 

lar 
Fig. 2. Simple RC coupling circuit. 

cycles it is 0° for all practical purposes. 
Oversimplified as this is it can be seen 
that we have altered the shape of the 
transient waveform. Note, however, 
that above 500 cycles, the 10th har- 
monic, there is practically no change 
(less than 1 °) in the original phase re- 
lationship. It follows, then, that if 
phase shift at the fundamental and its 
10th harmonic were made equal we 
could preserve the original phase re- 
lationship at all component frequencies 
within small limits. This cannot be 
done in a single -channel amplifier, nor 
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Underside of chassis. A heavy ground bus, supported on insulated tie points, runs 
through the center of the chassis and across the front. It is grounded to the 
chassis at only one point near the input Between the output transformers is the 
power socket. below which is a rubber -lined opening to the output terminal strip. 

in a twin -amplifier arrangement, ex- 
cept by using impractically large values 
of C in the coupling circuits. We can. 
however, design one channel to repro- 
duce low frequencies with minimum 
phase shift and a second channel which 
will duplicate this shift at the 10th har- 
monic. In other words, low- channel 
phase shift at 100 cycles will equal 
high -channel shift at 1000 cycles. 

The problem of large over -all phase 
shift at the crossover network can be 
minimized by using a single -stage net- 
work. Moderate degrees of shift will 
not affect the sound of the transient 
providing we maintain the phase rela- 
tionship of the component frequencies. 
A single -stage crossover can be de- 
signed which will: (1) equalize high - 

and low- channel phase shift, (2) alter 
the response curves to eliminate fre- 
quency distortion caused by the step of 
Fig. 1B. 

Two response curves are shown in 
Fig. 3. The bass curve has a constantly 
rising response at approximately 6 db 
per octave The treble curve has flat 

response with a slow roll -off at the low - 
frequency end. If these were the char- 
acteristics of two channels. changing 
the setting of the gain controls would 
shift these curves up or down in rela- 
tion to each other, but at no usable 
crossover frequency would we obtain 
the configuration of Fig. 1B. The gain 
controls would do three things: (1) ad- 
just the balance of highs and lows. (2) 
set the crossover frequency, and (3) 
provide continuous control of the cross- 
over frequency. With the amount of 
bass boost indicated there would be 
little need for boost in the preamplifier 
whicl might even be a simple voltage 
amplifier, without compensation. 

Circuit Used 
The circuit of an amplifier which in- 

corporates these specifications is shown 
in Fig. 4. A simple 6SL7 preamp with 
a switched feedback loop is fed to a 
single -stage crossover network. Other 
preamplifiers may be used, of course, 
but for best results with most LP's it 
should be possible to switch out the fre- 

so 

20 

w 

ó 0 

10 

20 

BASS CHANNEL 

TREBLE CHANNEL 

00 BCC. 

FRED. -CPS 
o+c. 

Fig. 3. The idealized 
bass and treble re- 
sponse curves that 
would produce the 
effects described by 
the author. The ac- 
tual curves produced 
by the amplifier are 
quite close to these 
idealized curves. 
(Refer to Fig. 5.) 
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R7 R9 

R25 

C7% 

Fig. 4. Schematic of two -channel ampli- 
fier. Separate power supply is needed 

0 J 
o 

030 vDC 
200 MA 

Rte 

R,. Rs- 27.000 ohm, 1/2 W. res. (See test ..n 
R,) 

Rs -800 ohm, 1/2 w. res. 
R.+ -1500 ohm. 1/, W. res. 
R,. Rac-I metí hm, 1/2 w. re,. 
Re. Re, Re, Rs. Res. R,.- 100.000 ohm, 1/2 W. 

res. 
Res. R,.,. R,.. 500.000 ohm pot 
Re- 500.000 ohm, r/2 w. res. 
Re,. Res, Ree -1000 ohm, 1/2 w. res. 
Re,. R,r- 330.000 ohm, 1/2 w. res. 
Rte. R,r. R.u- 47,000 ohm. 1/2 w. res. 
R,,. R. Res. R,,. Res, RN- 270.000 ohm, r/2 w. 

res. 
R's- 21,000 ohm, r/2 w. res. 
R:,. Rse-250 ohm, 10 w. wirewound res. 
Re:, Rs,- 10.000 ohm, 1/2 w. res. 
Rs, -2700 ohm. t/2 w. res. 
Rte- 51,000 ohm, a/2 W. res. 
Rs. -See text 
C,, C -.05 pf., 400 v. capacitor 
Cs -.002 pf.. 400 v. capacitor 

quency- compensating networks. The 
feedback loop shown is used mainly to 
correct old 78's and reduce surface 
noise. Fig. 5 shows the response of each 
amplifier channel. Bass response rises 
steadily to a maximum of 28 db of boost 
at 40 cycles (with respect to a refer- 
ence frequency of 1000 cycles) then 
rolls off to 24 db at 20 cycles. The 
treble channel falls off slowly below 
500 cycles and is flat ± 1.5 db from 500 
cycles to 100 kc. (See Fig. 6) 

Neglecting the preamp for the mo- 
ment, let us assume any fundamental 
and its 10th harmonic, say 100 cycles 
and 1000 cycles. Across R -C:, the bass 
side of the crossover, phase shift will 
be expressed: 

tan 4, °,CK 
1 

2r X 100 X .01 X 10-, X A V 10, 
1 

= 17° of phase shift. 
Across the bass channel coupling cir- 

cuits there will be an additional 6° of 
shift for a total of 23° at the grids of 
the output stage. 

Across R:, -C,,, the treble side, at 1000 
cycles: 

tan 4, 
m('R 

Cs-.0004 pf.. 400 v. capacitor 
Cs, Cs, C,e, C,s-20 pf., 400 r. elec. capacitor 
C. C. Cu, Cu, Cts. C»-.1 pf., 400 v. ca- 

pacitor 
C7, CIS, CO. Ce-.01 pf., 400 v. capacitor 
C,-100 pf., 15 v. elec. capacitor 
C,a-.001 pf.. 400 v. capacitor 
Ce-20 pf.. 50 v. elec. capacitor 
J,-Phono jack 

1 

2r X 103 X .001 X 10 -6 X -5 X 1(3 

= 1 = 17' of phase shift. 
r 

Across the treble -channel coupling 
circuits there will be an additional 5° 
of shift for a total of 22° at the grids 
of the output stage. The difference of 
1° over -all is small enough to be neg- 
lected. Although these calculations are 
oversimplified they seem to work out 
in practice. Oscilloscope measurements 
across the voice coils of both channels 
reveal that phase shift at the bass 
channel fundamental and at the 10th 
harmonic in the treble channel are the 
same within very narrow limits. Since 
this is so, the transient waveform, or 
any waveform for that matter, is re- 
produced with greater fidelity. 

Examination of the method 'Ised to 
compensate the recording curve is in- 
teresting. The RIAA curve is, at the 
low end, flat to 500 cycles then rolls off 
at 6 db per octave to -20 db at 50 
cycles. Fig. 5 shows that with a cross- 
over frequency at 500 cycles there is 
almost exactly 20 db of boost at 50 
cycles. We therefore can feed an un- 
compensated signal to the bass chan- 
nel for a flat output. At the high -fre- 
quency end, the RIAA curve is flat to 
2120 cycles then rises at 6 db per oc- 

S,- S.p.s.t. switch 
T,, T, -5000 ohms plate -to -plate to voice coil. 

20 watt, or more (Author used 6600 -ohm 
"Ultra -Linear type transformer for T,. see 

text) 
V, --6SL7 tube 
V. Ve, V; -6SJ7 tube 
Vs -6N7 tube 
Vs, V.:. V.. V.-6L6 tube 

tave. At 10,000 cycles it is up 13 db. 
At normal listening levels this is just 
the boost required to conform to 
Fletcher- Munson listening curves. This, 
of course, is an argumentative point. 
Individual hearing ability progressive- 
ly deteriorates with age. Not only is 
there likely to be a general loss of 
acuity over the entire frequency range 
but the ability to hear high- frequency 
sounds continuously decreases as age 
advances. For example, representative 
values of the falling off in ear sensitiv- 
ity with age, at 4000 cycles, (compared 
to age 25) are: age 35, 10 db; age 45, 
12 db; age 55, 24 db. (Jensen Technical 
Monograph #1, 1944). On the avers ge, 
however, the 13 db of boost at 10,000 
cycles seems to work out satisfactorily 
for most age groups. 

The bass and treble response curves 
permit useful crossover frequencies 
from about 150 cycles to 2000 cycles. 
Setting the correct crossover frequency 
is not the problem it might appear at 
first glance. Repeated tests by the 
writer in setting the crossover point by 
ear show an average error of ± 20 
cycles. The writer, a motion picture 
technician for over 20 years, happens 
to have a sensitive and trained ear. For 
the average listener this degree of ac- 
curacy is not probable. However, that 
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Fig. 5. Response measured across loudspeaker voice coils for each of the channels. 
Under these conditions the effects o speaker and enclosu e resonances are included. 

OONC 

NO FEEDBACK 

'SDB FEEOBACN 

6DB FEEDBACK 

I2 DB FEEDBACK 

Is 

-20 
roo INC. 

AIN 

IDKC. *OK!. 
FRED. -CPS 

Fig. 6. Measured frequency response across the treble loudspeaker with various 
amounts of negative feedback employed. "Ultra- liner" type connection was used. 

isn't the point. What is important is 
the fact that the listener can obtain a 
balance most pleasing to his own ears. 
There is a simple method of doing this. 
Begin with a recording whose char- 
acteristics are unknown and start with 
both gain controls turned off. Advance 
the bass control until a comfortable 
level is obtained. The effect is that of 
listening through a heavy door. Then 
simply open the door to the recording 
studio. advancing the treble control un- 
til it sounds as though you, the listener. 
were in the studio. 

One characteristic of the bass chan- 
nel is of note in the light of Howard F. 
Hume's experiments in stereo sound 
reproduction. (Audio, March 1957.) In 
his experiment #7 he found that the 
human head is so shaped that it ap- 
pears to strip harmonics from funda- 
mentals below 800 cycles without af- 
fecting the amplitude. The head would 
seem to act as a type of filter and this 
may be the reason why distortion is 
usually less noticeable at low frequen- 
cies. In our bass channel, at 70 cycles 
square waves approach sine -wave shape 
and square waves above 100 cycles are 
reproduced as sine waves. As a conse- 
quence the amplifier has exceptional 
bass quality. The pedal line of an 
organ, for example, is remarkably 
clean and pure toned. 

Since there are few harmonics repro- 
duced in the bass channel, harmonic 
distortion becomes much less of a prob- 
lem than it is with single -channel am- 
plifiers. Also, intermodulation prod- 
ucts are greatly reduced since large 
amplitude bass frequencies are com- 
pletely separated from the higher fre- 
quencies. Although no distortion meas- 
urements were made, total distortion 
appears to be less than that caused by 
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the phono pickup that was utilized. 

Construction 
Points to he considered in construc- 

tion are not complicated beyond nor- 
mal care in layout and wiring to 
minimize hum and obtain optimum bal- 
ance. From the photographs it will be 
noted that components are given plenty 
of room and that wiring has been kept 
to a minimum. Point -to -point tech- 
nique, favored in television circuits, 
has been used as much as possible. 
This helps to reduce stray capacities 
and aids stability at high frequencies. 
The value of R, will vary and should 
be the value recommended for the 
pickup used. Load resistors in the bass - 
channel phase- inverter stage should be 
matched and also the grid resistors of 
both push -pull output stages. Signal 
voltages at the output grids should be 
balanced using v.t.v.m. or oscilloscope. 
Any unbalance on the bass side can be 
corrected by changing the value of R. 

Fig. 7. Treble output circuit con- 
verted to straight tetrode connection. 

To Bass CHANNEL 

and with the values shown for R,,, RAs, 
and R., there should be no unbalance 
on the treble side. Use of different 
phase- inverter stages was based on two 
points: keeping the treble channel as 
simple as possible and avoiding the 
hum problem of a high -potential cath- 
ode in the bass side. Since hum is not 
reproduced on the treble side, the high - 
potential cathode of the inverter stage 
is not a problem. 

Feedback in the bass channel is used 
around one stage only to obtain the de- 
sired slope in the bass response curve. 
In the treble channel the value of the 
feedback resistor will depend. to some 
extent, on the characteristics of the 
output transformer used. The author 
uses an "Ultra- Linear" unit with pri- 
mary impedance 6600 ohms; primary 
inductance 50 henrys; leakage induct- 
ance 20 millihenrys. The advantages of 
"Ultra- Linear" operation for the higher 
frequencies only, however. are not too 
great. Use of a normal tetrode con- 
nection, Fig. 7, will give excellent re- 
sults at lower cost. Various values of 
R,. give feedback as follows: 330,000 
ohms -3 db; 16.000 ohms -6 db; and 
3900 ohms -12 db. The effect of feed- 
back in improving frequency response 
is shown in Fig. 6. It can be seen that 
more than 6 db of feedback is not war- 
ranted. If more feedback is desired, the 
slight reduction in distortion percent- 
age has to be balanced against the 
resultant loss of gain. More than 12 db 
of feedback will require the addition of 
a push -pull driver stage after the phase 
inverter. Maximum power output of 
each channel is approximately 20 watts 
giving a total power output of 40 watts. 

Power Supply 

A ground bus, grounded at one point 
only on the chassis, is strongly recom- 
mended and the power supply should 
be constructed on a separate chassis. 
This will reduce the possibility of 
ground loops through the chassis and 
reduce hum to a minimum. The power 
supply should be capable of providing 
300 volts at a minimum of 200 milli- 
amperes. Under quiescent conditions 
total current drain is approximately 
180 milliamperes. A center- tapped fila- 
ment transformer (6.3v. 4t 6a.) is recom- 
mended with the tap grounded. Either 
capacitor or choke input may be used. 

Although the amplifier itself is per- 
fectly stable, some instability at low 
frequencies may occur if the preamp is 
fed from a common voltage supply. If 
this occurs it may be necessary to use 
a separate supply. 

Since construction of the first model 
of this amplifier our house has become 
a rendezvous for musicians, techni- 
cians, and at least one radio and TV 
program director, who come carrying 
their latest LP's for appraisal. One of 
them, a clarinet player, arrived on my 
doorstep first thing Christmas morning 
lugging six albums which had found 
their way down his chimney during the 
night. Critical listening tests over some 
months by this group have shown that 
the points outlined are well worth con- 
sideration. -,3Ó- 
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Vertical Non -linearity HerizanksI Non -Linearity Smeared Picture Loss of Vertical Sync Heater- Cathode leakage 

PINPOINT TV TROUBLES 

IN % THE TIME 

7 TELEVISION 
ANALYST 

By Easy Point -to -Point Signal Injection, 
You See the Trouble on the TV Screen and 
Correct it- Faster and More Profitably! 
Most useful instrument in TV servicing today! 
Enables you to inject your own TV signal at any point 
and watch the resulting test pattern on the picture 
tube itself. Makes it quick and easy to isolate, 
pinpoint, and correct TV trouble in any stage 
throughout the video, audio, r.f., i.f., sync, and sweep 
sections of black & white and color television sets - 
including intermittents. Makes external scope or 
wave -form interpretation unnecessary. Enables any 
serviceman to cut servicing time in half, service more 
TV sets in less time, really satisfy more customers, and 
make more money. Color generator provides 
both rainbow pattern and color bars. Net $27995 

0 

e au+ 

Solve Rough Sweep Output Problems with 
DYNA -SWEEP CIRCUIT ANALYZER 

Saves many hours of service work. Provides vertical and 
horizontal sync and driving pulses that enable you more 
easily and quickly to check out every stage in the sync 
and sweep sections of a television receiver. Tracks down 
troubles in the horizontal and vertical output circuit In- 
truding defective output transformer and yoke; checks 
for shorted turns, leakage, opens, short circuits, and 
continuity. Includes unique high -voltage indication. 
Eliminates trial and error replacements. 

Model A107 Dyne- Sweep. Companion unit for use only wilts 
fl&K Model 1075 Television Analyst for driving source. Net, $54.95 
Model 1070 Dyna -Sweep. Same os Model A107 but has its 
own horizontal and vertical driving pulse, and is used independently 
of the Model 1C75 Television Analyst, for separate testing. Net, $74.95 

May, 1960 
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MODEL 1075 TELEVISION ANALYST 

Makes Money for Thousands of Service Technicians 

Sao Your UK Distributor 

or Write for Bulletin ST25 -N 

Bs, IC MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 70, Ont. 
Export: Empire Exporters, 277 Broodwoy, New York 7, U.S.A. 
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3 Great New Kits 
for Stereo' 

by P A o 
.. with the famous specially -prepared giant -size dia- 

grams and super -simple step -by -step instructions for 
fool -proof assembly and wiring. Crafted by PACO, Kit 
Division of PRECISION Apparatus Company. Inc., 
world -famous manufacturers of laboratory electronic 
test equipment for over a quarter of a century. 

I 
D -O O Q OI 

The PACO SA -40 40 WATT STEREO PREAMP- 
AMPLIFIER The Last Preamp- Amplifier You'll Ever 
Have to Buy 

Model SA -40 -KIT, complete with gold and satin black 
cabinet. Net Price: $79.95 
Model SA- 40W- FACTORY- WIRED, complete with gold 
and satin black cabinet. Net Price: $129.95 

The PACO ST -45 AM-FM STEREO TUNER A Truly 
Unusual Engineering Achievement in Stability and 
Sensitivity 
AVAILABLE THREE WAYS: 
Model ST -45 -KIT, with factory pre -aligned transform- 
ers. complete with gold and satin black cabinet. 

Net Price: $84.95 
Model ST -45PA- SEMI -KIT, with both FM and AM tuner 
sections factory-wired and completely pre -aligned and 
calibrated for hairline sensitivity, complete with gold 
and satin black cabinet. Net Price: $99.95 
Model ST -45W - FACTORY -WIRED, aligned, calibrated 
and assembled, complete with gold and black satin 
cabinet. Net Price: $134.95 

The PACO ST -35 FM TUNER 
AVAILABLE THREE WAYS: 
Model ST -35 -KIT, with factory prealigned transform- 
ers, complete with gold and satin black cabinet. 

Net Price: $59.95 
Model ST -35PA- SEMI -KIT, with tuner section factory - 
wired and completetly pre -aligned for hairline sensi- 
tivity, complete with gold and satin black cabinet. 

Net Price: $69.95 
Model ST-35W - FACTORY-WIRED, aligned, calibrated 
and assembled, complete with gold and satin black 
cabinet. Net Price: $89.95 

NEW PACO 2 -WAY SPEAKER SYSTEM SEMI -KIT 
featuring Jensen Mid -Range Woofer and Horn -Type 
Tweeter 
Model L2-11-SEMI-KIT. with unfinished, sanded cabinet. 

Net Price: $59.95 
Model L2 -F- SEMI -KIT, with walnut -finished cabinet. 

Net Price: $69.95 

AVAILABLE AT LEADING ELEC- 
TRONIC PARTS DISTRIBUTORS L 
WHEREVER GOOD SOUND IS SOLD. 
You'll want much more data ... 
the performance specifications 
will amaze you...write for com- 
plete, illustrated brochure to: 

m ELECTRONICS CO., INC. 
70 -31 84th Street, Glendale 27, L. I., New York 
Kit Division of PRECISION Apparatus Company, Inc. 
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TURNTABLE FOR STEREO 
Chrur,irl Muster Corporation of El- 

lenvillr, N. Y. has added a four -speed, 
stereophonic turntable to its line of 
audio components. 

The Model No. 6652 is said to exceed 
NAB standards for wow, flutter, and 

rumble. The unit has a heavy cast -alu- 
minum turntable with rim- concen- 
trated weight to provide smooth fly- 
wheel effect. The rotor of the specially 
designed 4 -pole motor is electronically 
balanced and the motor is shielded to 
prevent hum and keep out dust. 

A new suspension and mounting sys- 
tem permits the turntable to operate 
in complete electrical and mechanical 
silence. A built -in. illuminated strobe 
provides a continuous speed check. 
There is a vernier fine -speed control 
for making any corrections deemed 
necessary by the user. 

The turntable handles 162á, 331! :. 45, 
and 78 rpm discs. The idler is disen- 
gaged in the "off" position. A precision 
stylus gauge is included with the turn- 
table at no extra cost. 

"STROBOLAMP" 
Suitclicraft. Inc.. 5555 N. Elston 

Ave., Chicago 30, Ill. has announced 
the availability of a new unit for 
checking the speed of a turntable or 
record player. 

Known as the "Stroholamp," the unit 
involves placing the strobe disc on the 
record player turntable, setting the de- 
sired speed, and holding the lamp over 
the appropriate dots on the disc. When 
the speed is correct, the dots will ap- 
pear to stand still. 

The unit comes complete with a 6- 
foot cord. It will operate from any 117 - 
volt a.c. source. 

HI -FI DAMPING FELT 
American Felt Conilxany, 2 Glenville 

Road. Glenville. Conn. is now offering 
a special vibration damping material 
for sound system speaker enclosures 
and for isolating amplifier chassis, 
changers, and turntables from feed- 
back. 

The new product, SAE F13 audio 

felt, is 3A" thick and is available to 
equipment manufacturers in bulk 
sheet or roll form. In one -square -yard 
pieces, the product is being made 
available to the retail trade as "Hi -Fi 
Felt" through Continental Felt Co., 22 
W. 15th St., New York, N. Y. 

Besides providing 50% more effec- 
tive damping throughout the frequency 
range from 50 to 15,000 cps, the felt has 
high resistance to vibration, is moth 
and flame resistant, and exhibits long 
life and freedom from matting and 
bottoming out. 

A copy of the "Huff Report" on the 
audio properties of felt is available 
from the company at the above ad- 
dress. 

"KNIGHT" STEREO TUNER 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Ill. has just 
released a new stereo FM -AM tuner as 
its "Knight" KN -135. 

The new unit provides for reception 
of stereo FM -AM, FM only, and AM 
only. The tuner includes a rear -panel 
multiplex adapter jack, ready to accept 
a plug -in adapter for stereo FM multi- 
plex broadcasts. 

The FM and AM tuning controls are 

completely separate with each control 
flywheel weighted. For direct stereo 
or mono tape recording, the tuner has 
two extra high -impedance outputs. FM 
sensitivity is 4 Av. for 20 db of quieting 
while AM sensitivity is 10 pv. for 20 db 
signal -to -noise ratio. FM response is 
20- 20.000 cps ±0.5 db. The tuner cir- 
cuit uses 8 tubes plus a selenium 
rectifier. 

The case is styled in a dark leather - 
tone with a front panel in charcoal 
brown and gold. The unit measures 
3?A "x113,, "x9 ". 

CABLES FOR HI -FI 
Belden Manufacturing Company, Chi- 

cago 80, Ill. has recently introduced 
two new cable items which have been 
specifically designed for the high- fideli- 
ty market. 

A new, three- conductor, 32 AWG, 
shielded stereo phono pickup arm cable 
is the most recent addition to the firm's 
line which now provides a complete 
selection for 1 -, 2 -, 3 -, and 4- conductor 
shielded and 2- and 4-conductor un- 
shielded phono pickup arm applications. 

ELECTRONICS WORLD 
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The second item is the #8321 cellu- 
lar- polyethylene- insulated hi -fi connect- 
ing cable for applications where a 
shielded, low -loss cable is indicated. A 
spiral- tinned -copper shield is provided 
for easier and neater connection. This 
new cable is being offered on 15, 25, 50, 
100, and 500 foot spools. 

"MATCHED TWIN" MIKES 
Sonotone Corporation of Elmsford, 

N. Y. has recently introduced "Matched 
Twin" ceramic microphones for the live 
recording of stereo program material. 

These CM -T10 sets are acoustically 
matched at the factory to a tolerance 

THIS IS THE 
GREATEST 
`CONTINENTAL' 
OF THEM 
ALL... e( 

Or 

of ±2 db. Jacked into any quality ster- 
eo recorder, the set feeds the tape a 
substantially flat 50- 13,000 cps signal at 
an output level of -62 db. 

Where greater sensitivity is required, 
the CM -Tll is recommended. Frequen- 
cy response of this matched pair is 50- 
8000 cps ±2 db and sensitivity is 55 db 
below 1 volt per microbar. 

The "heart" of these mikes is a 
rugged rubber -encased ceramic trans- 
ducer which is said to be immune to 
extremes of both temperature and hu- 
midity. Controlled response is assured 
by an all -metal damping grid of new 
design. The one -piece, die -cast metal 
case is designed for easy hand use. For 
table use, chrome -finished table stands 
are available at additional cost. 

ELECTROSTATIC SPEAKER SYSTEM 
Mo iu,eli Intenurtioma. Inc 7035 

Laurel Canyon Blvd., North Hollywood, 
Calif. is marketing a new SP -100 speak- 

er system which features four matched 
electrostatic elements and a special 
low- resonance, long -throw voice -coil 
speaker in a die -cast frame. This speak- 
er features an unusual foam plastic 
suspended cone. 

With outside dimensions of 18" x 22" x 

May. 1960 

ore /co_ 

CONTINENTAL `400' 
The 

New 4 -track 

exciting stereo- record /stereo -playback 
tape recorder 

guild- crafted by 
Philips of the 
Netherlands 

specifications 
on the new Norelco 

CONTINENTAL '400' 
(ELJ5JG /54) provide only 

an indication of what "the great- 
est Continental of them all" holds in 

store for the music lovcr,stndio- recordist or 
high fidelity enthusiast who is seeking a profes- 

sional quality stereo o `«.c at a modest price. 

FOUR -TRACK STEREOPHONIC RECORDING AND 

PLAYBACK FOUR -TRACK MONOPHONIC RECORDING 

AND PLAYBACK* THREE TAPE SPEEDS -17,8, 33,4 AND 71/2 IPS 

COMPLETELY SELF -CONTAINED, INCLUDING DUAL RECORD- 

ING AND PLAYBACK PREAMPLIFIERS, DUAL POWER AMPLIFIERS AND 

TWO NORELCO WIDE -RANGE LOUDSPEAKERS (SECOND IN LID) 

CAN ALSO BE USED AS A QUALITY STEREO HI -FI REPRO- 

DUCING SYSTEM WITH TUNER OR RECORD PLAYER 
FACILITY FOR MIXING PHONO AND MIKE INPUTS 

Norelra 
HEAD -GAP WIDTH - .00012" FREQUENCY 

RESPONSE -SO TO 18,000 CPS AT 71/2 IP. 

WOW AND FLUTTER -LESS THAN .15% For a 
AT 7r /2 IPS SIGNAL -TO -NOISE convincing 

RATIO -48 DB OR BETTER demonstration 
CROSSTALK - 55 DB 4 of all of the features 

PORTABLE STYLED BY and qualities that 
make the Continental 

THE CONTINENT'S `400' "the greatest 
TOP DESIGNERS 'Continental' of them 

RUGGED all," visit your favorite 
hi -fi center, or photo 
dealer, or write for 

complete literature to: 
North American Philips Co. ,Inc. 

High Fidelity Products Division 
230 Duffy Avenue, 

Hicksville, L. I., N. Ir. 

A Noreleo 
dual tie men 
stereo - 
dgnalllie 
microphone 
is standard 
equipment 
with the 
CONTINENTAL 
'400' 
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FOR P.A. 
OR TAPE 

unlimited versatility .. . 

exceptional performance .. . 

long service life .. . 

nominal cost .. 

controlled magnetic microphone by 

SHUFRE 
Striking, streamlined unit delivers fine voice 
and music reproduction in dozens of public 
address and Lame recording applications. 
Whether used indoors or out, in -ihr -hand, 
or on a desk or floor stand, you'll be impressed 
by its tine response, high output, ruggedness 
and beauty of design. The Commando offers 
you such important features as dual imped 
ana. on -off switch, and cable connector. 
Patented controlled magnetic construction is 

unaffected by extremes of temperature and 
humidity, can be depended on to maintain 
high level of quality through tough, sustained 
usage, year after year. 

the Commando is GI nitdhtr in three models: 

DELUXE Model 130" 
A dual- impedance unit with A25 swivel 
adapter, on -off switch. cable e actor 

list price 83850 

LAVA LIER Model r420-- 
A dual -impp darn:.' unit with las slier cord and 
clip assembly list price $30(X1 

STAND %ND Model "415" 
A high impedance unit with A25 swivel 
adapter list price S2750 

SHURE 
)trite for free literature: 

SIHURE BROTHERS INC. 
222 llurtrc_v .Ave. 

Evanston, III,. Rcpt. 13 -I 
Manufacturers of world- famous Shure High 

Fidelity Stereo Dynetie- Phono Cartridges. 

10 ", the SP -100 is finished in walnut 
and delivers a smooth response from 35 
to 25.000 cps. The cabinet features a 
special, acoustically accurate, low -res- 
onance duct system specifically de- 
signed for this speaker. 

Additional details on the SP -100 will 
he supplied by the manufacturer on 
request. 

PRE -ALIGNED TUNER KIT 
PACO Electronic's Company, Inc., 70- 

31 84th St.. Glendale 27. New York is 
now offering the Model ST -45PA stereo 
FM-AM tuner kit which features sep- 

arate pre-wired and pre- aligned AM 
and FM tuner circuits on two printed - 
circuit boards. 

The only job required of the builder 
is to complete several minor wiring and 
assembly operations and the set is 
ready to operate. With the completely 
separate AM and FM circuitry, the new 
unit can receive simulcast stereo, FM 
separately. and AM separately. There 
is a multiplex socket provided on the 
chassis with space beside it for the fu- 
ture installation of a multiplex adapter. 

The tuner is housed in a gold and 
satin -black hooded case which has a 
two -lamp, edge -lighted dial. The satin 
gold panel is designed to blend in with 
either traditional or modern decor. 
Over -all dimensions are 15%" wide, 
11 3á" deep, and 5%" high. 

The company will supply additional 
details and price on this new kit upon 
request. 

HI -F1 OUTPUT TUBES 
The Electronic Tube Division, West - 

inghouse Electric Corporation, P.O. Box 
284, Elmira, New York is now offering 
a new beam -power pentode which has 
been designed especially for use in 
audio amplifiers. 

The new 7591 audio -frequency power 
output tubes are capable of high power 
and low distortion. In push -pull appli- 
cation. they will deliver up to 45 watts 

power output with a total harmonic 
distortion not exceeding 1.5 per -cent. 
Operating conditions for this level of 
performance are: plate voltage, 450 
volts; screen voltage, 400 volts; grid 
#1 voltage, -21 volts; maximum sig- 
nal plate current, 72 ma. per tube; 
maximum signal screen current, 15 ma. 
per tube; and effective plate -to -plate 
load impedance, 6600 ohms. 

GET INTO 

ELECTRONICS 

T. train 11a, I. :d, b su ce rrluiú.l:no-. 
1,1 ,1,lallsts, In ̀  alln>. 
Itd."1 m1::iL`w. a»mP"LLrs. radar"end ": guided 

un,lo un advanced 
d 

. 

c, , In 

, 

le 
larl.n,:n , l dn,,.-d 

toi A.n 
1Ial, 

degree in el,r 
' 

In 20 
1114111i Pi. ,Ieelr"nea,elneertne"l,,..;l.; .:,.:nl,..,,I ,.r:,,lliai . in au 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso. Indiana 

ORDER 

YOUR 

ENCLOSURE "i 

KITS FROM \ 

HOMEWOOD 

Bring out 
the best in 

your speakers... 
save dollars in 

assembly and 
finishing costs ... 
get the fun of 
"doing -it- yourself "! 

41" 
MODEL 6 

Factory assembled, ready for finishing. Makes 
your 8" speaker sound like a million! Made of 
1/2" hardwood ply, beautifully grained and 
smoothly sanded. 10" h. x 16" w. x 9" d. 9 lbs. 
Order two for matched stereo performance. 

MODEL 1 

41/2 cubic feet of baffle 
space assures you crisp- 
est, cleanest bass re- 
sponse from any 12" 
speaker system. Full. 
grained white birch ply, 
with pre -attached bracing 
cleats for easy assembly. 
Kit includes everything 
you need for assembly. 
29" h. x 20" w. x 121/2' d. 
(5" legs). 25 lbs. $18.95 

MODEL 2 

Clear- grained on four 
sides for bookshelf or 
floor use. Acoustically 
accurate for 12" sys- 
tems, with adapter 
board for 8" speakers. 
Sturdy, 34" ply elimi 
nates unwanted reso- 
nances, improves bass 
response. 14" h. x 21" w. 
x 1130' d. 20 lbs. 

In Birch, $14.50 
In Walnut, $19.95 

MODEL '13. Finishing kit; includes generous quanti- 
ties of everything you need to do a professional, 
long- lasting finishing job, plus brush, sandpaper 
and easy -to- follow instructions. Specify: Mahogany, 
Walnut, Blonde, Oak, Frultwood, Maple, Cherry, 
Ebony, Natural. $3.88 

Ten -day money -back guarantee. All items shipped 
freight collect. Please send check or M.O. (No COD's) 

HOMEWOOD INDUSTRIES, Inc. 
26M Court Street, Brooklyn 1, N.Y. 

Please send me: 

( ) Model 6 ( ) Model 1 I) Model 2 (Birch) (Walnut) 
( ) Model 13 

( ) Homewood catalog 

I enclose remittance in the amount of t 

Name 

Address 

City Zone State 
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These new tubes use a T -9 glass bulb, 
an octal base, and are suitable for 
mounting in any position. Full details 
are available from the manufacturer on 
request. 

FM TUNER FOR CARS 
Eric Engineering Company, 1823 

Colorado Ave., Santa Monica. Cali- 
fornia is in production on an FM tuner 
designed for automotive installation. 

The tuner, Model FM 100, operates 
in any car with a 12- battery and 
through any regular car radio and 
speaker. An accessory 30" FM antenna 

that bolts to the AM aerial is available, 
although the tuner may be operated 
with the AM antenna set at 30 ". 

The compact 2T/x" x 814" x 734" unit 
features 1.5 -Av. sensitivity for 20 -db 
quieting, 20- 20,000 cps frequency re- 
sponse, and low noise. Germanium di- 
odes are used as discriminator and the 
circuit features a.f.c. with defeat. 

The tuner can be attached under the 
dash in most cars by means of a metal 
bracket requiring only two screws. It 
is connected by two leads, one to the 
power supply and the other to the am- 
plifier circuit of the car radio. 

A data sheet giving full specifications 
on the Model FM 100 is available from 
the manufacturer. 

DUAL -VOICE -COIL WOOFERS 
Lafayette Radio. 165 -08 Liberty Ave., 

Jamaica 33, N. Y. has recently intro- 
duced two new high- compliance, dual - 
voice -coil woofers which incorporate 
special 350 -cycle crossover networks 
for the hi -fi enthusiast interested in 
building his own three -channel stereo 
speaker system. 

Utilizing the principle that the stereo 
effect is largely determined by the fre- 
quencies above 350 cycles, these woof- 
ers feature two electrically separate 
voice coils on a single woofer chassis. 
When used in conjunction with two 
satellite speakers, low frequencies be- 
low 350 cps are blended through the 
single woofer cone, thus providing the 
desired stereo effect without resort- 
ing to complicated control filters or 
adapter networks. 

The woofers are currently available 
in 8" and 12" models. Both employ 2" 
voice coils and feature 2 -pound Alnico 
V magnets. The 8 -inch version is SK- 
139 while the 12 -inch model is SK -133. 
The 350 -cps network is catalogued as 
KT -161 and is priced separately. 

DUAL CONTROLS FOR STEREO 
Audiotex Mfg. Co., 3225 Exposition 

Place, Los Angeles 18, Calif. is now 
offering two new dual control units for 
the remote control of the volume from 
stereo speakers. 

Special impedance -matching "L" pad 
circuitry provides constant impedance. 

May. 1960 

With DYNAKIT you know you have the BEST! 
The finest high fidelity you can buy at any price 

DESIGNED FOR STEREO 

New stereo control preamp with complete flexi- 
bility, fastest construction, and simplest operation 

All long life components. 1% parts used in critical 
circuits 

2 pre -assembled heavy duty printed circuit 
boards make construction simple and bug -free 

Truly unmeasurable distortion -below 0.05 %. 
Lowest possible noise 

STEREO IN 

Stereo 70 $99.95 

Two outstanding 35 watt channels (160 watts 
peak) to power any speaker. Less than .5% 
distortion at rated power 
Unequalled transient response -excellent square 
wave performance 
Absolute stability with every loud- speaker with- 
out restriction of band -width 
Smooth and crystal clear sound with superb 
delineation of heavy passages 

EASY STEPS 

Start with a superb monophonic system 

History -making "no- distortion" preamplifier 
which has never been equalled 

All feedback design and close tolerance parts 
result in lowest noise, lowest distortion and 
finest sound 

6 hour assembly 

Mork IV $59.95 

Ether the renowned 60 watt Mark III or its 
new little brother, the 40 watt Mark IV 
3 hours to build 

A quality of performance unexcelled at any 
price 

Expand to matchless Stereo 

Add the 
DSC -1 $12.95 

Every stereo function at your fingertips - 
including Dyna Blend control 

Unsurpassed flexibility 

Unitized panel or cabinet mount available as 
an accessory 

Two Mark III's 
$79.95 cosh 

Just odd a second mark III or Mark IV and 
you have the most recommended, most de- 
sired stereo amplifier ensemble 

Dynakits provide the finest in high fidelity 

See and hear Dynakits at your local dealer 
A post card will bring complete specifications 

DYNACO, INC., 3916 POWELTON AVENUE, PHILA. 4, PA. 
CABLE ADDRESS: DYNACO, PHILA. 

75 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


only for those who want the ultimate 

"TOP RATED" 

again and again 

-and NOW AGAIN.' 
fio 

e 
s o e e e e 

Model S -5000, 20+20 watt "stereo" 
Dual AmpherPreampldler, Farr Tilde Pnce- $189.50 

Model S.2200. FM-AM-MX Stereo tuner. 
Fair Trade Prue-$179 50 

AMERICAN 
AUDIO INSTITUTE 

it. LW Iren Sr. ,An,_[, a 

DCtoEer 27. 1959 

Sher.eod Electronic Lass . Inc. 
4300 North Ca :rfornaa Avenu. 
Chicago 18. Illinois 

Gentlemen 

M. fund t 

corporation of a - channel output end 
danp,n, factor selector in 

July. 1959. in 
c a 

s the 
Summary Ratinr of the Sher.00d 
S -5000 to the 

l 

of all 
18 Stereo Amp:triers tested ted In 
the .1 Evaluation Tent Report. 

Sincerely. 

AMERICAN AUDIO INSTITUTE 

(71. ó 
Frlia R er,.e.. 

The "Most honored of them all" 
S -5000 stereo amplifier-preampli- 
fier is joined by the S -2200 stereo 
tuner. As with its "Top Rated" 
predecessors, the S -2200 features 
FM "Interchannel Hush" plus push 

button selector, internal plug -in 
adaptor for Stereo FM Multiplex, 
2 "Acro- beam" tuning indicators, 
simulcast FM /AM stereo. All 
Sherwood tuners feature FM sen- 

sitivity below 0.95 microvolts and 

Ih% distortion @ 100% FM. 

For further details write: Sherwood 

Electronic Laboratories, Inc., 4300 
N. California Avenue, Chicago 18, 

Illinois. 

For complete specifications write Dept. EW -5 
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The controls will turn the volume 
completely off in the "off" position and 
no extra "on -off" switch is required. 
Controls are rated at 10 watts continu- 
ous and 20 watts peak. 

The new controls (Cat. No. 30 -380 for 

R ohms and 30 -382 for 16 ohms) are 
furnished in all -brass housings for sur- 
face mounting. Screw -type terminals 
eliminate soldering. The controls are 
said to he easy to install. 

PROFESSIONAL RECORDER 
Crowd International of Elkhart. In- 

diana is now offering the new 714C, 
Stereo X professional tape recorder 
which records and plays 4 -track stereo, 
plays 2 -track stereo, and is capable 
of recording and playing monophonic 
tapes and program material. 

Outstanding features of this new unit 
include three speeds, three motors, the 
ability to handle 10" reels, four micro- 
phone inputs, rack mounting, and auto- 
matic stop. 

At 15 ips, the response is 50- 28.000 
cps ±-2 db with flutter and wow ,06! 
and a noise ratio of 57 db (measured 
by professional NAB standards). At 
7.5 ips, response is from 40 to 17,000 cps 
±2 db, flutter and wow is .09';-, and 
signal -to -noise ratio is 54 db. At 3.75 
ips, response is 30 -9000 cps ±2 db. 
flutter and wow is .1855 while the noise 
ratio is 51 db. 

LOW -NOISE TUBE FOR AUDIO 
The Tubb Division of Stilrania Elec- 

tric Products Inc., Emporium, Pa. has 
introduced a nine -pin triode -pentode 
controlled for hum, noise, and micro - 
phonics and designed especially for hi -fi. 

Designated the Type 7687, the new 
tube combines a coil heater, a rigid 
mount structure, and a cool -operating 
cathode to achieve minimum noise, 
hum, and microphonics. The new tube 
is designed primarily for compact high - 
fidelity systems in tone control ampli- 
fiers. phase- splitter, and high -gain 
voltage- amplifier circuits. 

12 -WATT AMPLIFIER 
Model Enyinc'ciiny will 11h,n tfactur- 

ing, Inc. of Huntington, Ind. is cur- 
rently marketing a new, moderate - 
power amplifier as its M -2. 

Consisting of a chassis only, the unit 
measures 31Z" high, 61.i," deep, and 12" 

RADIO PARTS STORES 

& HI -FI SALONS! 
Hundreds of dealers across the 
nation profit by selling ELECTRON- 
ICS WORLD each month to their 
customers. Are you one of them? 
ELECTRONICS WORLD helps build 
store traffic ... keeps customers 
coming back month after month 
for the merchandise you sell -and, 
best of all, you earn a neat profit 
on each copy sold -No Risx IN- 
VOLVED. 

So get details on selling ELEC- 
TRONICS WORLD, the world's larg- 
est selling technical electronics 
magazine. Or, order your copies 
now. Just use the handy coupon. 

Direct Sales Department 
Electronics World 
One Park Avenue 
New York 16, New York 

AU: Jerry Schneider 

D Send me copies of ELECTRONICS 
WORLD for resale in my store each month. 
No risk involved on my part. 

D Send me details on selling ELECTRONICS 
WORLD in my store. 

STORE NAME 

ADDRESS - 

CITY ZONE STATE 

SIGNATURE 
EW 560 

NO GIMMICKS WITH 
THIS SPEAKER BY 

. just solid, sensible acoustic engineer- 
ing. Nothing fancy but the performance 
-. its smooth and clean from 30 cps 
to beyond audibility. 
For complete ¡ , details write. 

Model C.C-212, 
12" Coaxial 

879.50 

united audio 
WIGO NW/DUCTS OF DISTINCTION DUAL 

12 West 18th St., New York 11 

ELECTRONICS WORLD 
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long. It incorporates a loudness control 
as well as separate treble and bass con- 
trols, which provide 12 -db attenuation 
at 5000 and 50 cps, respectively. The 
program selector control has positions 
for radio, TV, and three phono turn- 
overs. 

Outputs are at 8 and 4 ohms. Response 

is from 20 to 30,000 cps. The unit can 
be used in pairs for stereo application 
or low -power mono installations. 

The unit is available from the manu- 
facturer at 55 Frederick St. in Hunting- 
ton and additional details are available 
on request. 

NEW FM TUNER 
Srgent- Ruymcnt Company, 4926 E. 

12th St., Oakland 1, Calif. has recently 
introduced a new FM tuner, the Model 
SR -1020. 

Using an advanced "tuning heart" 
design, the tuner utilizes a single diode 
and tube combination to perform the 
functions previously necessitating four 
separate tubes. As a result. fewer parts 
are required and heat radiation is 
greatly reduced, according to the com- 
pany. 

Complete operational flexibility is 
provided by enabling the listener to 
select "FM," "FM with AFC," or "FM 
Multiplex." Additional controls include 
a precision slide -rule dial, which is fly- 
wheel balanced, and an output level 
control. 

The tuner is styled for compatibility 
with the company's other audio com- 
ponents. The metal cabinet is function- 
ally designed to permit easy removal 
for custom installation. Literature is 
available on request. ïll 

HAMFESTS SCHEDULED 
T A al ll:uufesl of the 

Ili- Plains Amateur Radio Club has 
been set for Sunday, May 15111, at Plains, 
Kansas. 

Five states were represented at last 
rear's get-together and the Club is hop- 
ing to better that record this year.A full 
programs of ham activities has been 
planned. Contact Mrs. Eileen Goddard, 
KOTRU, club secretary, for additional 
details. 

TIIE International Hamfest, an annual 
event for 26 years, hums been scheduled 

for July 16 and 17 at Glacier Park. 
Apgar Cauupgrounds. 

Since it is hoped that amateurs ft 
all over the country will be able to at- 
tend. the group in charge of the went 
urges earl reservations and advanced 
planning. Write or call George G. Nich- 
ols, W710J, secretary -treasurer of the 
host group for proyt.anun:ng and 1 s- 
ing details. Ilk hum: arldmss is 1342 
S. 6th West, Missoula, Mont. -3pr 
May. 1960 

The WOrld's 
°, FI NEST 'I'l\I.IIS 

For the `\i>,r1(1.s 

\A FINEST SETS 

SILVER SEALED 
(switch -type) 

HOT ROD 
(turret -type) 

HI FI 

(FM) Tuner 

For more than 15 years, manufacturers of the world's 

finest receivers have been specifying TARZIAN TUNERS ... 
over 15,000,000 all told! 

Sarkes Tarzian, Inc., the pioneer in the industry, is recognized 

as the world's largest commercial tuner manufacturer with 

licensees in North and South America, Europe and Australia. 

Today, only Tarzian offers manufacturers both the 

HOT ROD (turret -type) and SILVER SEALED (switch-type) ... as 

well as the newer Hi Fi FM Tuner. All with built -in 

HIGH- QUALITY ... DEPENDABILITY ... UNEXCELLED 

PERFORMANCE ... at low cost! 

For more information, write to: Sales Department 

Tuner Division 

SARKES TARZIAN INC 
east hillside drive bloomington, indiana 

ManuMct it ni S .. Air Equipment 
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The Most 
Complete 

it Guide to Hi -Fi 
and Stereo 
Ever Published! 

STEREO HI -fl 9fiE0 
ON SALE APRIL 5TH -OR ORDER BY 

COUPON TODAY! ONLY $1.00 

In this compact, handy reference, you'll find the 
answers to nearly any question on hi -fi, plus de- 
tails and data on trends, components, speakers, 
stereo, audio theory. Prepared by the Editors of 
POPULAR ELECTRONICS, the 1960 STEREO HI -FI 
GUIDE is easy to understand - complete with 
diagrams, illustrations, and clear explanations. 

HERE'S WHAT YOU'LL FIND IN THE FIVE BIG SECTIONS OF THE 
1960 STEREO HI -FI GUIDE: 

1. YEARBOOK 
Trends and New Products 
Multiplex -an analysis and forecast 

IL INSIDE THE COMPONENTS 
Detailed analysis of preamps, stereo 
preamps, power amps, tuners, 
turntables, and stereo cartridges 

III. SPEAKERS AND ACOUSTICS 
Inside the Hi -Fi Loudspeaker and 
Enclosure 
Electrostatic and Cone Type Speakers 
Does Shrinking Size Mean Shrinking 
Sound? 
Between Speaker and Ear 
Custom -Built Equipment Enclosure 

IV. STEREO 
What You Should Know Before 
Buying Stereo 

Stereo Simplexing Simplified 

Stereo Tape is Back to Stay 

Balancing Your Stereo System 

Stereo Records -Fad or Fulfillment? 

V. AUDIO THEORY AND 
APPLICATION 

Maintaining and Testing Your Hi -Fi 

Harmonic Distortion 
Filter and Crossover Networks 

DON'T DELAY Reserve your copy of the brand new 1960 STEREO HI -FI GUIDE at your favorite news- 
stand or Electronic Parts Store, or order by coupon today. Only $1.00. 

Ziff -Davis Publishing Company 
Department EW560 
434 S. Wabash Avenue 
Chicago 5, Illinois 
Please send me a copy of the 1960 STEREO HI -FI GUIDE. 1 enclose $1.00, 
the cost of the GUIDE, plus 10¢ to cover mailing and handling charges. 
(Foreign $1.25, plus 100 handling charges.) 

Name 

Address 

City lone State 

The Capacitance Solver 
(Continued from page 66) 

connected in such a manner as to in- 
dicate the dip in grid current. The 
oscillator operates between 34 and 16.5 
mc., which represents 0 and 50 µµf. 
respectively. 

Circuit Details 
One half of a 12AU7 (V, ") is used as 

a half -wave rectifier. The output is fil- 
tered by R., C, and C,. A combination 
isolation and filament transformer is 
used to eliminate any shock hazard. 
Capacitor C.,, across the "B +" supply 
output, provides an r.f. return for the 
oscillator circuit. 

The other section of the 12AU7 (V,.,) 
is used as a hot -cathode oscillator. 
Variable capacitor C_ is ganged to the 
calibration knob, while C, indicates the 
capacity. Coil L, is closely coupled to 
L_ as shown in Fig. 1. The 24 -inch 
length of 72 -ohm twin -lead is connected 
to the terminals of L, and passes 
through a grommet on the front panel. 
Resistor R, lowers the "Q" of L, and 
prevents it from "pulling" the oscillator 
frequency. 

The "eye" tube is used to measure 
the grid voltage. Resistor R, is con- 
nected directly to the grid (pin 7) of 
the oscillator. The lead to the "eye 
tube" grid is rather long and this re- 
sistor acts as an r.f. choke. An addi- 
tional 1- megohm resistor (R.) at the 
V, end of the wire completes the r.f. 
filtering. Resistor R. is the grid load 
and forms a voltage divider in con- 
junction with R, and R,. Plate voltage 
for the "eye" is supplied through 

Construction 
The unit is self- contained in a 4" x 

5" x 7" chassis box. The majority of 
components are mounted on a "U" 
shaped bracket, secured to the front 
panel. The sockets for V. and V, and 
transformer T, are located on this 
bracket. The filter capacitors, switch 
S,, and a three -lug tie -point are mount- 
ed on the left side of this bracket 
(when viewed from the rear, Fig. 3). 
The components associated with V,.{ 
will be found on the right side of the 
bracket (Fig. 4). Variable capacitor 
C, is mounted directly on the front 
panel. 

The circuit is not particularly criti- 
cal and all but the oscillator compo- 
nents can be moved around to suit your 
particular chassis box. The constructor 
should follow the coil details and oscil- 
lator layout closely however. The usual 
practice of keeping the oscillator cir- 
cuit leads as short as possible should 
be observed. 

Calibration 
When the unit is completed, check 

the wiring and "B +" resistance, then 
apply power. There should be about 
130 volts d.c. at pin 4 of V, when the 
tubes reach operating temperature. 
The eye tube should light up green and 
an almost complete closing of the eye 
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indicates that the oscillator circuit is 
working properly. 

Stretch the twin -lead out, set the 
calibrated dial to "0" µµf. (minimum 
capacitance), and adjust the calibration 
capacitor to make the eye open. This 
should occur near half capacitance. If 
it occurs near maximum capacitance, 
squeeze the turns of L or spread the 
turns of L. Conversely, if the eye open- 
ing occurs near minimum capacitance, 
spread coil L. or compress the turns of 
L. As soon as you get the eye to open 
with C, at zero and C, at about half 
capacitance, the dial can be calibrated 
using known values of capacitance. 

Additional Notes 

You will notice that the parts list 
specifies that three plates be removed 
from variable capacitor C,. This is nec- 
essary to make 50 µµf. come out at full 
scale on the dial. If the plates are left 
in you will be able to read values up to 
about 75 µµf., but the smaller values, 
at the bottom of the scale, will be com- 
pressed. By the same token, you can 
spread out 0 -10 µµf. over the whole dial 
(if you like) by removing additional 
plates from C,. 

The photographs accompanying this 
article are of the original version, built 
from available junk -box parts, rather 
than of the universal version shown in 
the schematic. Accordingly, there are 
some differences to take into account. 
For example, the item marked "see 
text" in Fig. 3 is a surplus oil -filled 
capacitor used as the filament- dropping 
reactance in the original version which 
lacked an isolation transformer. In the 
present version, transformer T, is 
mounted in the place occupied by the 
capacitor. Also, the 8 -pin socket shown 
in Fig. 3 for V, accommodated a sur- 
plus eye tube in the original. This is 
simply replaced by a 6 -pin socket for 
the widely available 6E5. 

This instrument has a wide variety 
of applications. For example, it can be 
used to measure stray tube and actual 
capacitance in r.f. and video circuits; 
to determine the necessary inductance 
for resonance or for other purposes. It 
can also be used to measure the extent 
of capacitor drift to determine the 
value of compensating capacitors to be 
added. =;pr 

SELECTIVITY: " " "fitlh'aown! 

$1895L each, list 

JUST ONE OF THE MANY 

REASONS WHY VOCALINE'S4 
NEW COMMAIRE ED -27M IS THE WORLD'S 

F- 

FINEST MULTI -CHANNEL CITIZENS BAND RADIO! 

Only Vocaline, specialist in unique circuitry for defense projects, could produce 
a remarkable performer like the ED -27M Commaire multi -channel Class D citizens 
band radio. This brilliantly- engineered unit assures the same uniform output, 
sensitivity and selectivity over the entire 22 citizens band channels. Selectivity is 
±5 kc at points 6 db down, sensitivity: 0.3 mvl Audio output is 4.5 watts. 
Incorporates Vocaline's exclusive "Silent- Aire" squelch with special noise sup- 
pression circuit to assure complete silence in stand -by. The receiver is a double 
conversion superheterodyne with single crystal. For mobile operation, a transis. 
torized power supply affords dependable, economical operation. Supplied with 
crystal for one channel (additional crystals can be supplied installed at $5.00 
each), push -to -talk microphone, hanger and universal mount. 2 models: 115 
VAC -12 VDC and 115 VAC -6 VDC. 4 CHANNELS 

The Commaire ED -27 Single- Channel Citizens Band Radio... 

in a class by itself: 
The single -channel version of the 
Commaire -proven to be the finest ra- 
dio in the Class D field. Incorporates 
the same patented features as the 
ED -27M. Unequalled for range, signal - 
to -noise ratio, audio fidelity and de- 
pendability. $179.50 each, list. 

VoCALINE 
COMPANY OF AMERICA 

151 Coulter Street 
Old Saybrook, Conn. 

V.27 

CC- If 

Send complete literature to: 

Name 

Address 

City Zone State 

May, 1960 79 
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Watchmaker's Precision 
plus a 

BULL-DOG GRIP 

No. 718 Long -reach 

Flat -Nose Plier 
Looking for a precision plier that really 
takes hold in hard -to -reach places? 
Here's your answer ... this specially 
designed CHANNELLOCK Flat -Nose 
Plier. Just the ticket for electrical, 
radio, TV, Hi -Fi and other electronics 
work. Micro -matched, scored, long, 
flat jaws. Comfortable, blue- plastic 
grips. Top quality, polished forged steel. 
Ask your tool supplier for a CHAN- 
NELLOCK No. 718 Flat -Nose Plier. 

If he's out of them, ask 
him to order one for you. 

212- , Write for Catalog of 
,: Complete Line of Pliers 

*721 LONGREACH DIAGONAL CUTTER 

731 LONG -REACH ROUND-NOSE PLIER 

=741 LONG-REACH END CUTTER 

Channellock Pliers are made only by 

CHAMPION DeARMENT TOOL COMPANY 
Meadville, Pennsylvania 
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New Tubo Tester Data 

Owners of Seco tube checkers: Keep up -to -date 

with this listing of the most recent tube types. 

SECO MODEL 107 

l, 
6: 

I. a r ì:L ti o .r r ß 'Ç v 

Ó á É is k O3 V) 

2F.k5 2 3.4 2 75 12ASS 12 3.4 25 20 
2ER5 2 3.4 6 100 7E 30 12117.6 12 3.4 1 40 
2ES5 2 3.4 2 75 91) 2X25 121)\17 12 4.5 2 60 
2ES5 2 3.4 6 100 121)117 12 4.5 7 61) 

7E 20 2F.1'5 2 3.4 1 70 121)7.8 12 4.5 1 50 
7E 20 2P1'6 2 3.4 1 40 121)7.8 12 4.5 3 15 

2J2 2 146.258 TC 1(14) 1) 12FQS 12 4.5 2 50 A 

7E 20 3E\'5 3 3.4 I 70 
12FQ8 12 4.5 7 50 A 

96 2X30 5F1'8 5 4.5 2 55 12Pß8 12 4.5 1 100 
5E128 5 4.5 9 30 A 12Pß8 12 4.5 3 100 

91 2X28 5F1'8 5 4.5 1 30 12FR8 12 4.5 8 100 
5FC8 5 4.5 9 60 A 

121'X8 12 4.5 2 100 911 2X31) 5G118 5 4.5 2 55 
51:1-18 5 4.5 9 30 A 121X8 12 4.5 6 100 

12E1'8 12 4.5 1 61) 
61)7.7 6 2.7 1 85 12E1'8 12 4.5 3 20 
61)7.7 6 2.7 5 85 

181)7.8 19 4.5 1 5(1 61)7.8 6 4.5 I 50 
611/.8 6 4.5 3 IS 181)7.8 19 4.5 3 15 

IO 6E.%7 6 7.8 1 25 A 71 25 181'W6 19 3.4 1 50 

80 6EÁ7 6 7.8 4 1(111 71. 100 18FX6 19 3.4 1 75 
7P 65 181'1'6 19 3.4 1 100 

6ER5 6 3.4 2 75 181S6 19 3.4 1 10) 
6ER5 6 3.4 6 100 1811'6 19 3.4 5 110 40% 
6E85 6 3.4 1 75 18121'6 19 3.4 6 100 40% 
61iS5 6 3.4 6 100 71i 311 18(:1)6 19 3.4 1 511 

71ì 20 6F:86 6 3.4 1 45 71) 65 18G E6 19 3.4 1 100 
61S 20 6Fï l'6 6 3.4 I 45 18GS6 19 3.4 5 100 40% 

96 2X30 6EC8 6 4.5 2 55 
18GE6 19 3.4 6 10I 40% 

6E1'8 6 4.5 9 30 .1 91 25 19('1.8 19 4.5 1 40 
71; 20 6E1'5 6 3.4 I 70 30 19('1.8 19 4.5 9 40 A 

6EX6 6 2.7 5 15 911 31) 19EA8 19 4.5 2 50 
sir 10 61'.1'6 6 2.7 5 15 25 19EA8 19 4.5 9 30 

6E7.8 6 4.5 2 50 B 
21EX6 I9 2.7 5 15 

251'1'8 25 4.5 1 60 
6E7.8 6 4.5 7 85 B 25F1'8 25 4.5 3 21) 
6E'/.8 6 4.5 9 85 .\ 

32F:r5 35 3.4 25 20 
Third Section will open Eye 351)7.8 35 4.5 1 50 

6F118 6 4.5 2 30 351)7.8 35 4.5 3 15 
61'118 6 4.5 6 30 36A113 35 3.4 5 10 

6P118 6 4.5 8 80 50F1'8 51) 4.5 1 611 

61\18 6 4.5 2 80 50F1'8 50 4.5 3 20 

6F118 6 4.5 6 80 7079 6 3.6 2 85 
'II 2X28 61-1'8 6 4.5 1 30 

71)79 6 3.6 7 85 
6P1'8 6 4.5 9 60 .\ 

71183 6 3.4 7 70 
'IU 2 25 61'1C8 6 4.5 2 25 7.\ 2X30 7244 6 3.4 5 85 

6F1C8 6 4.5 7 25 7244 6 3.4 6 85 

61-1.8 6 4.5 1 60 7G 25 7245 6 3.4 156 45 
6Fí'8 6 4.5 3 20 9U 2X11140 7247 12 4.5 2 80 'Ili 2X30 6G1I8 6 4.5 2 55 7247 12 4.5 7 80 
66118 6 4.5 9 31) \ 7355 6 2.7 6 11) 

'0) 2X25 71)J8 7 4.5 2 4(1 SI) 10 74118 6 2.7 5 10 
71)J8 7 4.5 7 40 7E 20 7543 6 3.4 I 40 

91)7,8 9 4.5 1 50 
91)7,8 9 4.5 3 15 The data listed here may be ordered from Seco 
91.45 9 4.5 2 21) Electronic Mfg. Co.. 50)5 Penn Ave., S., Minne- 
10DR7 9 4.5 23 40 .\ apolis. Minn. in such a form that it can be in. 
10DR7 9 4.5 7 40 cluded in the Model 107 flip -chart kit. This addi- 

8G 20 10EG7 9 7.8 1 30 tion, available at $2.00, is Seco Part No. FC 3.260. 
30 10F,G7 9 7.8 4 60 
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TRU YAC 
REMARKABLE TUBE VALUES AT 1950 PRICES 

ALL TUBES INDIVIDUALLY BOXED, CODE DATED 
AND BRANDED "TRU- VAC "" 
Typical TRU -VAC" Bargains! 

THIS IS A PARTIAL LIST 6SN7GT ALWAYS 30c 
Thousands More Always In Stock 6W4GT - ALWAYS 30c 

01,1 3AU6 666 688 6C118 657 764 12616 

024 3BCS 6664 6866 6C16 658GT 765 12617 

IA7GT 31N6 6AC7 6BC5 6CM6 65A7 786 I2AU6 
1B3GT 3826 6AF4 6BC8 6CM7 6507GT 787 I 2AU7 
I C6 3C86 6AGS 68D6 6CN7 65FS 768 126116 

IC7 304 6AM4GT 6666 6C08 65F7 7C4 176117 

I F4 3S4 6AN6 68F5 6CR6 65G7 7C5 12AX4GT 
1F5 3V4 6665 6806G 6C56 65117 7C6 126%7 
I G4 48076 6A15 66916 ECUS 6517 7C7 12627 
1NSGT 4858 66618 6816 6CU6 6SK7 7E5 1284 
11.4 4817 6AN8 6865 6D6 6517 7E6 12BA6 
ll6 4C66 6A05 6867 6DE6 6507 717 12867 
INSGT SAMS 6606 6617GT 6DG6GT 6567 7F7 12606 
IRS SANE 6607 6BN6 6D06 6T4 7F8 12816 
155 SATO 6665 680601 6F5 OUR 707 128E6 
I T4 SAVB 6655 6607 666 6V6GT 7117 12B917 

1U4 5624 6A16 6668 6916 6W6GT 7N7 12806 
IUS 5688 6AU4GT 6658 621 6X4 707 12867 
I V2 516 6AU5GT 6BY5G 615 6XSGT 75.7 12617 
IX2 564 6AU6 68Z6 616 6X8 7X6 12CA5 
2AF4 5114 6AU8 6827 617 6160 7X7 12CN5 
26N4 SUB 6AVSGT 6C4 6K6GT 764 /XXI. 714 1704 
2CY5 SV4G 6AV6 6CR6 6K7 7A5 724 I2FS 

3A4 551601 6AW8 6CD6G 6117 766 12A8 1267 
3A5 5X8 6AX4GT 6CF6 607 767 12465 1216 

3A15 513 6AX5GT 6CG7 654 768 12A05 1207 

125A7 36 
12517 38 

12567 39/44 
125N7GT 41 

12507 42 

I2V6GT 43 

12W6GT 45 
12%4 50A5 
1467/1287 SOBS 

1486 
1407 
19 
19AU4GT 
198G6G 
1916 
1918 
24A 
25I6GT 
26 
27 
3S 

35AS 
3585 

35C5 
3SW4 
3525 

SOCS 

5016 
56 
57 
58 
716 
75 
76 
77 

78 
80 

84/624 
11723 

1 YEAR GUARANTEED PICTURE TUBES 
Brand New Allied A -1 Tubes Brand New 
Below Listed prices do not include dud. Add Additional $5.00 Deposit 
on tube sizes to 20 "; on 21" and 24" tubes - $7.50. Deposit refunded 
immediately when dud is returned prepaid. Aluminized tubes - $4.00 
extra. 
Picture tubes shipped only to continental USA and Canada - All tubes 
F.O.B. Harrison, N. J. 

10104 799 
131P4 1049 
148/014 II 99 
16AD4 1609 

164P 
1119 
16 09 

16104 1219 
16104 1199 
16V4 1219 

11.9 
I7AV04 1549 

17014 1349 

IICP4 1699 
170,4 17119 

171,4 1699 
1714 1699 

171171 1699 

19110 1019 
20C14 1589 
200,4 1189 
20MP4 1789 
.1114 21 49 

21Á1P4 1679 

2141174 1s 79 2104 1819 
216104 1799 21104 1839 
216U4 1879 21MP4 2229 
21AVP4 1879 21114 1819 

2113VP4 1749 21W74 1749 
2104 1719 2104 1749 

211,4 1879 

210,4 1749 
244,4 3949 
24CP4 27 79 

2004 29 79 

ATTENTION! 
Get Mora for Your Money 

Get Quality And 6i9 

Get Truly 
ger Selection ' Values 
Remarkable 

Tube 

When You Buy At TRU -VA 

For any 
used or 

factory second tube! 
J!IIGUARANTEEIrI 

VAC guarantees'. 
free any tube'... 

ornes defective m 7. 

n one year Of 

urchase. 

Qnly TRU - 

-: to replace 
7-: which bec 
r: use withi 

date of p 

ATTENTION QUANTITY USERS! =.i' 
Big Discounts Are Yours ... Call or Write For Our 1000 Tube "Private 
Label" Special! Attention Branding Dept. MGR. 

MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, 
IF NOT COMPLETELY SATISFIED! 

TRU -VAC" PAYS YOUR POSTAGE 
On orders of $5 or more in U.S.A. and Territories. Send approximate 
postage on Canadian and foreign orders. Any order less than $5 

requires 25c handling charge. Send 25 °o on C.O.D.'s. All orders subject 
to prior sale. 

Complying with Federal regulations, the following statement appears 
in all Tru -Vac advertising. Tubes appearing in this ad may be FAC- 
TORY SECONDS or USED tubes and are clearly marked. 

TRUV 
Harrison Avenue Box 107 Harrison, New Jersey 

HUmboldt 4 -9770 
May, 1960 

USED TV 

I? 
GUARANTEED uTE 

CONSOLES 
To 

Receive 
8 16° 

.' ......-- ens 17" 
l9' -..._ $29 

2Q' - 
;34; 

$4s 
6011 

sets shipped .... 
$59 

n 

All 

seise. Sets 
In 

two cartons 
Morrison, U.S.A. and Canada 

express 
s to avoid 

FREE 
New Jersey. ° ado °nly,o íco B. BONUS - RABBIT 

EARS 
FREE with each set purchased 

Write Dept. L For FREE LIST Of Other Tube 
Types and Products Sold By TRU -VAC" 

Electric Company 
Visit Our Huge Testing Dept. In The Heart 

Of Harrison, N. J.'s Electronics Industry 
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COYNE'S New Complete 

s` 
TROUBLE s 

Takes Headaches Out Of 
All Servicing Problems! 

FREt tom" 

TRANSISTOR TROUBLES 
IN 12 MINUTES! 

Trouble -shoot every type 
of circuit in ALL transis- 
torized equipment! 525 
pages: hundreds of illus- 
trations: 120 check 
charts! $5.95 

RECORD CHANGER 
TROUBLES IN 5 MINUTES! 
Locate mechanical and 
electronics troubles fast. 
;Covers all makes. 320 
pages; 450 photos; 58 
check charts! 53.95 

TV TROUBLES 
IN IO MINUTES! 

Find the exact sound or 
picture trouble in any 
TV set from 700 possi- 
bilities! 300 pages; 300 
diagrams, check charts! 
$3.95 

P 
COLOR TV TROUBLES 

IN 15 MINUTES! 
Covers every type of color 
TV and picture tube! 550 
pages; 362 check charts, 
diagrams, picture pat- 
terns! $5.95 

Simple Check Chart System Saves Time 

These amazing practical handbooks with an 
ENTIRELY NEW METHOD. show you 
how to find the trouble in ANY tv. record 
changer or transistor circuit FAST! Index 
tells you where to look; famous Check - 
Charts help you pin -point the exact trouble 
in minutes! These on- the -job books quickly 
pay for themselves in profitable new busi- 
ness and valuable time saved! 

SEND NO MONEY! 
Just mail coupon for free 
trial. After 7 days. send only 
low price or return books 
and pay nothing! If you keep 
all 4 books, send only $3.00 
after 7 days. and $3.00 a 
month until $19.80 plus 
postage is paid. 

VALUABLE 

FREI GIFU 
Sand for FREE TRIAL 
OFFER of all 4 Pin Point Dooasend' pt 
FREEDooM, 

ah.. Profits in TV" al, 
the, you kitting íIf or not! 

FREE TRIAL OFFER...Mail Coupon Now! 

Educational Book Publishing DIV. 
COYNE ELECTRICAL SCHOOL, Dept. 50RT 
1455 W. Congress Pkwy.. Chicago 7, 111. 

Rush 4 -hook PIN -POINT Series for 7 -day 
FREE TRIAL per offer. For individual hooks, 
check below. 
RECORD CHANGER ($3.95 plus postage) 
TRANSISTORS ($5.95 plus postage) 
TV ($3.95 plus postage) 
COLOR TV ($5.95 plus postage) 

Name Age 

Addreaa 

City zene... State 

Check here If enclosing full price; we pay 
postage. 7 -day money -back guarantee. 
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Neon -Lamp Oscillators 
I Con t in ued front page 59) 

I c 

R 

2 

91 

84 
(a0v & 

UP) 

Fig. 3. Extension of sequence flasher. 

shown in Fig. 8. Lamps #3 and #4 
will oscillate at a frequency which is 
an integral multiple of the lamp #1 
lamp #2 switching frequency. Using 
the circuit constants indicated, lamp 
#3 lamp #4 switching frequency was 
five times that of lamps #1 and #2. 

These glow -lamp circuits are intend- 
ed merely as guides to many interest- 
ing multi -lamp oscillator applications. 
The circuits shown are by no means all 
possible configurations. An evening 
spent with a breadboard, a power sup- 
ply, and the usual assortment of junk - 
box parts should stimulate the devel- 
opment of many new and interesting 
applications. s3pJ 

1 

B+ 

Fig. 4. Oscillators of 
this type have non -crit- 
ical timing. Any num- 
ber of basic stages 
may be added if it 
is desired to do so. 

B+ (400V) 

10 MEG. 

M2 

Fig. 5. Variation of the 3 -lamp circuit. 

A variation of the three -lamp circuit 
is shown in Fig. 5. This flasher also 
follows a regular sequence with each 
lamp on for one -third of the total time. 

When more than three lamp modules 
are connected las in Fig. 4). the lamps 
will normally establish an odd pattern. 
Instead of the expected 1.2,3.4, n 
repetition, patterns such as 1,3,n,4 2, 

or n,2,3,1,4, would be typical 
cases. Each lamp will be lit for 1 /nth 
the total time. Oscillators of this type 
might be useful in non -critical timing 
applications and as eye- catchers in ad- 
vertising displays. Circuits using up to 
five lamps have been tested and found 
to establish stable patterns. 

An interesting two -lamp circuit is 
shown in Fig. 6. Using circuit con- 
stants as indicated, the resulting se- 
quence is 1,1. (1 & 2), 1,1, (1 & 2) ...., 
etc. By shunting a high resistance (ap- 
proximately 10 megohms) across C,. a 
sequence such as the following may he 
obtained: 1,1,1,1. (1 & 2), 1,1.1,1, (1 & 
2) ...., etc. 

A variation of the two -lamp oscil- 
lator (Fig. 7) will establish the se- 
quence 1,2,2,1,2,2 with the circuit 
constants shown. 

Additional capacitance connected in 
almost any fashion in the multi -lamp 
oscillator of Fig. 4 will result in many 
interesting sequence patterns. 

A twin multivibrator operating at 
two integrally related frequencies is 

C2 
.5 pf. 

M1 

CI 

s SEE TEXT 
.5 if. 

Fig. 6. Circuit diagram showing inter- 
esting two -lamp arrangement discussed. 

10 MEG. 50. 
.5pf. 

B+ 

10 MEG. 

Fig. 7. Variation of two -lamp circuit. 

Fig. 8. A twin- multivibrator circuit. 
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FROM 

HEATHKIT® 

12 NEW 
AND 

WONDERFUl 
STEREO, 
MARINE, 
AMATEUR 

&TEST 
GEAR 

ITEMS! au.,aso. 

HEATHKIT AA -50 $79.95 
New hi -fi stereo features! 
25/25 watt stereo amplifier kit 
In one handsome package, you get both stereo power 
and control, with a host of deluxe features. Hi -fi rated 
at 25 watts per stereo channel (50 watts mono), this new 
Heathkit design includes channel separation control; 
new mixed center speaker output; stereo reverse and 
balance controls; separate tone controls for each channel 
with ganged volume controls, and five switch -selected 
inputs for each channel. Ease of assembly is assured by 
two circuit boards, minimizing the possibility of wiring 
errors. Adjustment of individual channel controls gives 
a pseudo -stereo effect to even monophonic program 
material. 30 lbs. 

HEATHKIT DF -3 $99.95 
Now Is the time to build marine equipment 
and Heath brings you a new 
3 -band direction finder kit 
Featuring a nine -transistor circuit ... flashlight battery 
power supply ... preassembled, prealigned tuning sec- 
tion ... three bands (beacon and aeronautical, broad- 
cast, and marine -telephone) . and a new "sense" 
antenna system that eliminates 180° ambiguity in bear- 
ings ... this beautifully styled, splash -resistant, rugged 
instrument is an incomparable value at its low Heathkit 
price. 13 lbs. 

MONEY -BACK GUARANTEE 
Heath Company unconditionally guarantees that each Heathkite 
product assembled in accordance with our easy -to- understand 
Instruction manual must meet our published specifications for 
performance or your purchase price will be cheerfully refunded. 

for summer fun & enjoyment 
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HEATHKIT® GIVES YOU MORE IN THESE TEN WAYS: 
1. Building a Heathkit is easy- Check -by -step instruction 

manuals make it virtually impossible for you to fail. 
2. Building a Heathkit is quick -No complicated, technical 

jargon for you to decipher; at most, a Heathkit takes only a 
few evenings to assemble. 

3. Building a Heathkit is economical -Mass production and 
purchasing economies are passed directly along to you, 
our customers. 

4. Building a Heathkit is educational -As you build, you 
learn ... more about electronics, more about the component 
units and when and where to add them. 

5. Building a Heathkit is fun -Nothing quite equals the sense 
of achievement you receive when you successfully complete 
a Heathkit unit and "tune -in" for the first time. 

6. Your Heathkit is Guaranteed -Every Heathkit unit is guar- 
anteed to meet advertised performance specifications .. . 

or your money will be cheerfully refunded. 
7. Your Heathkit is available on Convenient Credit -Our 

time payment plan makes it possible for you to order now 
. pay later. 

8. Your Heathkit is Tops in Quality -The very finest in elec- 
tronic equipment comes to you in kit form from the Heath 
Company. 

9. Heathkit Dealers can Serve you Locally- Carefully se- 
lected Heathkit representatives are available in most localities. 

10. Heathkit Service is Customer Service -Our staff of tech- 
nical experts is always ready to answer your questions or 
help you if you have any difficulty. 

HEATHKIT DS-1 

*69.95 

HEATHKIT 
(Ten Meter) 
HEATHKIT 
(Six Meter) 

HW-19 

HW-29 
*39.95 
*39.95 

HEATHKIT XR-2L 

HEATHKIT XR-2P 
*34.95 
*29.95 

For boatsman, fisherman or skindiver 
a new, low -cost, depth sounder kit 
Cqmpletely transistorized, this invaluable ma- 
rine accessory enables you to detect submerged 
objects and their depth as well as to gauge the 
depth of the water and the nature of the bottom 
from 0 to 100 feet. Self -contained power supply 
uses 6 standard flashlight, cells and 1 long -life 
9 V. battery. Attractively styled, two-tone 
marine -green cabinet uses "tongue and groove" 
joints for splash protection; all metal parts 
treated to resist corrosion. Transducer may be 
mounted permanently through hull or tempo- 
rarily outboard. 10 lbs. 

A wonderful addition to the "ham shack" 
two new 6 and 10 meter transceiver kits 
They're combination transmitters, designed for 
crystal control., and variable tuned receivers 
operating on the 6 and 10 meter amateur bands 
(50 to 54 me from HW -29 and 28 to 29.7 me for 
HW -19) in either fixed or mobile installations. 
Highly sensitive superregenerative receivers pull 
in signals as low as 1 microvolt; low power out- 
put is more than adequate for "local" net.oper- 
ation. Other features include: built -in RF trap 
on 10 meter version to minimize TVI; adjust- 
able link coupling on 6 meter version; built -in 
amplifier metering jack and "press -to- talk" 
switch with "transmit" and "hold" positions. 
Can be used in ham shack or as compact mo- 
bile rigs. Not for Citizens Band use. 10 lbs. 

Wherever you are ... wherever you go 

you can carry your music with you 

6- transistor portable radio kit 
Assembled in only a few hours, both of these 
models incorporate superior design features that 
will give you portable listening enjoyment day 
after day. Vernier tuning control gives smooth, 
easily -separated station tuning. Large 4' x 6' 
PM speaker with heavy magnet provides "big 
set" richness of tone. Operates on standard size 
"D" flashlight batteries. Six Texas Instrument 
transistors. 
XR -2L (simulated leather and plastic) 7 lbs. 
XR -2P (high- impact plastic) 6 lbs. 

HEATHKIT EX-1 *19.95 

HEATHKIT AD-10 *33.95 

! _- .= ` ¡ 
HEATHKIT AA-20 *34.95 

v.. ... 

HEATHKIT AA-30 *45.95 
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ORDERING INSTRUCTIONS 
Fill out the order blank below, giving us your name and address in the space 
provided at right. Include charges for parcel post according to weights 
shown. Express orders are 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. 

HEATIIKIT 
._ _ 

I711\ a suasm,a.y of 

DAVSTROM [r 

FREE 
CATALOG! 
Over 150 items of 
stereo, marine, 
amateur and test 
equipment are 
illustrated and 
described in the 
complete Heathkit Catalog. 

Quantity Item Model No. Price 

Ship via. Parcel Post Express L, C.O.D. Best Way 

HEATH COMPANY Benton Harbor 15, Mich. 

J Please send my free copy of your complete catalog. 

Name 

Address 

City Zone State 

Learn more about the wonderful world 

of electronics! Educational kit 
Teaches, as you build, the basic "yardsticks" of 
electronics -opens up many fascinating areas 
of study for youngsters and adults alike. At less 
than the cost of a few textbooks on the subject, 
here's a complete basic electricity course result- 
ing in a volt- ohm -milliammeter of a thousand - 
and -one uses. See the practical results of what 
you are learning -the EK -1 is first in a series 
of educational kits prepared by Heath. 4 lbs. 

Here it is! A new 

manual stereo record player kit 
Made by famous Garrard of England, the AD -10 
is a compact 4 -speed player designed to provide 
trouble -free performance with low rumble, flut- 
ter and wow figures. Rubber matted heavy 
turntable is shock -mounted, and idler wheels 
retract, when turned off, to prevent flat spots. 
Powered by line -filtered, four -pole induction 
motor at 16, 33 13, 45 and 78 rpm. Supplied with 
Sonotone STA4 -SD ceramic stereo turnover 
cartridge with .7 mil diamond and 3 mil sap- 
phire styli. 10 lbs. 

It's easy and economical to go stereo with 
these two Heathkit "compatibles" - 
stereo preamp kit (AA -20) 
Made for each other, either of these components 
can be incorporated with your present stereo 
system. The preamplifier (AA -20) features 4 

inputs in each stereo channel and gives you a 
choice of 6 functions. It will accommodate a 
magnetic phonograph (RIAA equalized), a crys- 
tal or ceramic phonograph, and 2 auxiliary 
sources (AM -FM tuners, TV, tape recorders, 
etc.), and is completely self- powered. 8 lbs. 

HI -fl rated 14/14 watt stereo power 
amplifier kit (AA -30) 
Two 14 -watt high fidelity amplifiers, one for 
each stereo channel, are packaged in this single, 
compact, handsomely styled amplifier (AA -30). 
Ideal for use with the AA -20, any stereo preamp 
or with a pair of monophonic preamps, it features 
individual amplifier gain controls and speaker 
phase reversal switch. Output terminals ac- 
commodate 4, 8 and 16 ohm speakers. 21 lbs. 

HEATHKIT TT -1 

'134.95 

HEATHKIT TCR-1 

=46.95 

HEATHKIT (3C-1 

$99.95 

Outstanding professional quality ... 
mutual conduction tube tester kit 
An impressive list of electronic and mechanical 
features make this tube tester one of the finest 
values in the industry. Tests Gm (amplifiers) 
from 0- 24,000 micromhos, Emission, Leakage, 
Grid current (4 microampere sensitivity), Volt- 
age regulators (Built -in Variable DC Power 
Supply), low power thyratron and eye tubes. 
Features 300, 450 and 600 ma constant current 
heater supplies, Life test, Hybrid tube test, 
built -in switch operated calibration circuit. 
Large easy -to-read meter, constant tension free 
rolling roll chart mechanism. Includes 7 wiring 
harnesses. Assembly skill of technician or higher 
recommended. Assembly time, 40 hours aver- 
age. Black leatherette case with white trim, 
nylon feet, removable top. ;27 lbs.) 

Start the day ... spend the day ... 
with "your cue" transistor clock -radio kit 
Completely portable ... superb modern styling 
in high impact plastic ..: powerful 6- transistor 
circuit operating from long -life mercury bat- 
teries or ordinary pen -light cells. Does every- 
thing you expect from a clock -radio -and costs 
you so little! Handsome cabinet measures only 
3 /z' H. x 8' W. x 7! z' D. for ease of placement 
anywhere in the home. Batteries not included. 
5 lbs. 

New, all transistor "Mohican" 
general coverage receiver kit 
The "Mohican" is the first all transistor corn - 
munications -type receiver in kit form and first 
to use ceramic IF transfilters. Covers 550 kc to 
30 me on five bands, with five separately cali- 
brated bands to cover amateur frequencies (in- 
cluding 11 meter citizens band). Powered by 8 
standard size "C" flashlight cells. Built -in 54' 
whip antenna, flywheel tuning, tuning meter, 
and headphone jack. Truly an outstanding re- 
ceiver! Batteries not included. 20 lbs. 

HEATH COMPANY Benton Harbor, Michigan 
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IMPRO VE 
Your Present Amplifier 

by Replacing with 

Mullord 
EL34 /6CA7 

_. 111 1,111 

vows 
Recognized as thte"ffnes 
high power output pentode 
up to 100 watts in push -pull. 
Designed specifically for 
High Fidelity and produced; 
by precision craftsmen with 
these design features: 

-Golden grids 
-Linear characteristics 
-Low -drive voltage 
-Clean crisp output 
Replaces 6L6G,61.6GB, 

6L6GC, 5881, EL31, 7027 

OTHER Mullard TUBES 
designed specifically for High Fidelity: 

(891/6415 Double Diode 
ECC81/12AT7 low -noise medium dual triode 
ECC82/ 12AU7 low -noise law µ duel triode 
ECC83 /12AXT Low -noise high µ dual triode 
ECC85/6AQ8 RF Double triode 
ECC88 /6408 
ECF82 /6U8 
EC182 /68M8 
EF86 /6267 
EF94 /6AU6 
EL37 
(184/6805 
EM84 /6FG6 
EZ80 /6V4 
E181/6CA4 
GZ34 /5AR4 
7189 
7025 

Frame grid RF Double triode 
RF triode pentode 
Triode with Output Pentode 
low -noise input pentode 
RF AF pentode 
High -power pentode, 69 W PP 
Miniature output pentode 20 W PP 
Miniature tuning indicator 
Miniature rectifier cathode type, 90 mo. 
Miniature rectifier cathode type, 150 ma. 
Bantam rectifier cathode type, 250 mo. 
Miniature output pentode 20W PP 
AF Double Triode 

Available at all Medina distributors. 

NOW AVAILABLE: "Mullard Cir- 
cuits for Audio Amplifiers" - 
136 pages of Stereophonic and 
Monophonic. Audio Amplifiers, 
AM Tuners, Preamplifiers -only 
$2.50 from your dealer or by 
mail. 

For detailed technical data and 
application information write: 

INTERNATIONAL 
ELECTRONICS CORP. 
81 Spring Street, New York 12, N. If. 

86 

Sound on Tape 
By BERT WHYTE 

THE tape picture this month is bright- 
ly optimistic. It would seem that the 

recent reports concerning new develop- 
ments in tape cartridges were prema- 
ture and that the emergence of the 
'áth inch tape, or variations thereof, 
appears slated for the indefinite future. 

Thus we have entered a period of 
relative stability . . . the 4- channel 
tape is finally gaining momentum and, 
from reports from the field, is rapidly 
becoming the medium of choice for 
stereo tape enthusiasts. Most dealers 
are very sure that the Fall will bring 
a most significant increase in both the 
sale of 4- channel tapes and tape units 
to play same. 

The skepticism of die-hard, two - 
channel advocates is dwindling as 4- 
channel duplication procedures have 
been brought to optimum quality and 
the current crop of 4- channel tapes re- 
flects this improvement. Given a two - 
and a four -channel tape of the same 
material, both duplicated with the same 
care and precision and both played on 
top -notch equipment, there is little to 
choose between them as far as quality 
is concerned. Even though I still detect 
somewhat higher output and a slightly 
better signal -to -noise ratio in the two- 
channel type, the difference is much 
less marked than was the case with 
earlier 4- channel material and, with 
certain tapes, appears to be a factor 
that can be dismissed altogether. 

As noted previously, another factor 
in strengthening the tape market is the 
entrance of more companies into the 
field of recorded tape. American Decca 
joined the ranks and of course the big 
news was the entry of London Records. 
With their formidable catalogue of 
symphonic and operatic material, this 
pushed 4- channel tape right into the 
foreground. 

The Ampex- sponsored United Stereo 
Tapes is doing a good job of making 
tape readily available again but here 
I would like to sound one short, sour 
note . . . with Westminster temporari- 
ly out of the picture, the classical tapes 
issued by UST are drawn mostly from 
Mercury, Ererest, and now London and 
from a few of the smaller companies. 

All of these companies have far more 
classical tapes than the UST catalogue 
lists and increases in this list appear 
agonizingly slow. My one disappoint- 
ment with the first London release is 
that I feel the classical side could have 
been much more representative. 

Well, I guess we shouldn't look gift 

horses in the mouth, but I still feel that 
even though four -channel tape has 
been brought down to an average $7.95 
this still represents a sizable piece of 
change and most of the folks I have 
talked to want to invest that kind of 
money in the permanent worth of 
classical material rather than in the 
transistory values of pop material. I 
don't say that pop tape doesn't sell . . . 

it probably outdoes classical . but if 
more classical tapes are issued, it will 
mean just that many more sales and an 
even more stable and stronger market. 

I only managed to snaffle one of the 
new London tapes. but I am assured 
more will arrive in time for next month. 
That's for me! 

.1IE.YDELSSOHN 
SYMPHONY #4 ( "Italian ") 

SCHUBERT 
SYMPHONY #5 

Israel Philharmonic Orehestra conducted 
by George Solti. London Stereotape, 4- 
channel, 1.0.80009. Price $7.95. 

It is quite a pleasure to be reviewing 
a London stereo tape. Way back during 
the height of the tape boom, I often 
lamented the fact that the great Lon- 
don catalogue was one of the few not 
represented on stereo tape. I have 
learned through experience not to 
judge the quality of a company's tapes 
by the first output, as invariably there 
are "teething" troubles that must be 
resolved. In this instance, we have a 

tape that must be judged very good but 
not up to the standards of which we 
know London is capable. 

The seat of the problem here appears 
to be that the original London masters 
are recorded according to the British 
CCIR equalization standard, which 
differs from our own. According to 
reports, matching these tapes to our 
equalization was not the easy task it 
might appear. Probably tapes subse- 
quent to this will be improved, but the 
direct result here is that the string 
tone, especially in the first violins is on 
the thin side and hasn't the brilliance 
usually associated with London sound. 

It would also seem that the bass 
response, always a notable London fea- 
ture, is somewhat subdued. But for all 
this, this is still quite a listenable tape. 
Balance between the various choirs is 
particularly good and there is excellent 
definition. London appears to use a 
modified version of the European -fa- 
vored "M /S" stereo technique, with 
the result that we have a good "middle" 
although not as prominent as in the 

ELECTRONICS WORLD 
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straight M/S recordings of other com- 
panies . and directionality is better 
than the M/S but still somewhat more 
subtle than that which prevails with 
American stereo. 

The over -all impression is one of un- 
forced naturalism, with the fine defini- 
tion aided by careful attention to hall 
reverb with a view towards good depth 
perception. Dynamic range and fre- 
quency response was good but not sen- 
sational, probably more from the point 
of the type of music rather than techni- 
cal shortcomings. Signal -to -noise ratio 
was quite good, while at a good room - 
filling level the hiss was below the point 
of obtrusiveness. 

The performances by Solti are quite 
good, his "Italian," not quite possessing 
the fire and excitement of several other 
readings. The Schubert is a lovely work 
that deserves more frequent hearing 
and in this Solti is wholly commendable. 

HIGH SPIRITS 
De ,.tr: tape. Audiotape 2 -chan- 
nel Stereo. Price, see text. 

This is presumably intended to show 
how good music can sound when ster- 
eophonically recorded on Audiotape. 
Well I have no quarrel with my friends 
at Audiotape ... I've used their fine 
product for years and have always been 
satisfied. But I'm afraid I must take 
issue with this tape as an example of 
high quality recording. The best I can 
say is that it is "pretty good." Some 
selections fare better than others, but 
none, in my estimation, reach the over- 
all level of quality of the outstanding 
commercial tapes. Now string tone is 
pretty clean here, as is woodwind, but 
the brass is coarse and low percussion 
has an abominable muddy resonance. 

The tympani in the Beethoven and 
Tchaikovsky pieces are the worst of- 
fenders. It is not so much a matter of 
clean recording as it is a matter of 
mike placement in a hall that appears 
to have an excessive low frequency 
resonance. Stereo effects were rather 
more deliberate which is understand- 
able and forgivable under the circum- 
stances and the tape did exhibit an ex- 
ceptionally low level of tape hiss. 

The less said about the performances 
the better . the "Carmen" excerpt 
is acceptable, the rest are pretty sad 
and some of the playing is very ques- 
tionable. Among the selections on the 
tape are some Strauss Waltzes and 
excerpts from Beethoven's "First Sym- 
phony," Tchaikovsky's "Capriccio Itali- 
en," Bizet's "Carmen," and Berlioz' 
"Rakoczy March." 

Audiotape's objective, of course, is 
to sell raw tape, and the availability of 
a recorded tape "High Spirits" is sort 
of a bonus for those interested. If you 
buy two reels of Audiotape, one re- 
corded ( "High Spirits ") and the other 
raw (a 7 -inch reel, 1200 feet on 1%-mil 
plastic base), you simply pay for two 
raw tapes plus an extra dollar. I assure 
you this is worth the money. You have 
a choice since "High Spirits" is avail- 
able as a half -hour of dual -track stereo, 
an hour of 4 -track stereo, or an hour of 
dual -track monophonic sound. -- 
May, 1960 

SRB40 

I Ir-... .lP... e 
;.=: "IT' 

SR B20 

RC412 

pick the power that fits the need 
...without giving up quality! 

BOGEN 
STEREO RECEIVERS 
Combined FM and AM Tuners, Control Preamps and 

Power Amplifiers on Single Chassis 

SRB40 40 watts 
SRB20 20 watts 
RC412 12 watts 

$269.50 
219.50 
179.50 PRICES SLIGHTLY HIGHER IN THE WEST 

You wouldn't drive a tack with a sledgehammer. And just as you wouldn't 
think of using a 12 watt amplifier where 40 watts are needed, there's no point 
to using 40 watts where 12 will do. When you're buying more power than the 
application calls for, you're paying for features you can't use. 

Quality is quite another story. There's never justification for sacrificing quality 
regardless of price. Power differences can provide substantial economies with- 
out compromising quality. That is why Bogen makes three stereo receivers. 
The power outputs vary, the prices vary but the circuitry and performance 
measure up to the same high quality of engineering that is traditional with all 
Bogen Presto equipment. 

For example, you are planning stereo -monophonic high fidelity installation, 
and you intend to use the new type, low efficiency loudspeakers. It may be 
best to select the new SRB40 stereo receiver with its 40 watts of power. 
On the other hand, the SRB20 with 20 watts will handle most available 
speaker systems of reasonable efficiency ... with power to spare. In fact, 
power output is the only difference between the SRB40 and the SRB20. 
In every other respect, they're identical. 

Also, some systems require even less power output. The installation may be 
intended for low level background music in a commercial establishment 
or for a small -room, music system. Here's where the RC412 shines. Its 12 
watts provides all the power you need, all the features, the controls, and the 
same quality that distinguish the SRB40 and SRB20. 
See these stereo receivers at your hi -fi distributor, or write for complete details. 
Chassis enclosures and legs are optional -at slight extra cost. 

BOGEN - PRESTO 
SERVES THE NATION WITH SETTER SOUND IN INDUSTRY. 

EDUCATION, IN THE STUDIO AND IN THE HOME. 

® 
8 

Bogen- Presto Box 500. Paramus, New Jersey A Division of The Siegler Corporation <- - 
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YOU be the judge of 

knight ¡cii® 
quality and value 

d 

knight-kits.. 

r 
FREE examination privilege 

More and more people are finding out how 
easy it is to build exciting Knight -Kits, how 
satisfying they are to own, and how 
much they save. 

If you haven't yet enjoyed the experience and 
fun of building and owning a Knight -Kit, 
we invite you to take advantage of our free 
examination offer. Order any Knight -Kit. 
Examine it on arrival. Inspect the 
quality of the components, the circuitry, 
the easy -assembly manual. We're so 
confident you'll want the kit, we can make 
this offer: If you're not COMPLETELY 

SATISFIED, just return the 
kit for full refund. 

Order a Knight -Kit now. Know the 
thrill of the most satisfying build - 
your -own experience in electronics. 

-ALLIED RADIO 

Y -774 Deluxe 40 -Watt Stereo Amplifier, featuring center 

channel output. Finest amplifier available anywhere in this 

price range 

r` 

'Ll°11111111111''------ 
only $5 down 

Y -731 Deluxe FM -AM Stereo Hi -Fi Tuner, 
i 

with 
'Magic 

Eye" tuning for each section; includes Dynamic 
eband 

Regulation and multiplex add -in feature 

see dozens of other 

GREAT HI -FI KITS 

Stereo Deluxe Preamplifier 

60 -Watt Stereo Amplifier 
Stereo Control 
25 -Watt Amplifier 
18 -Watt Amplifier 
12 -Watt Amplifier 
FM -AM Tuner 
FM Tuner 
Speaker Systems, and others 

Y -787 FM -AM Hi -Fi 

Tuner; with AFC 
and tuned RF stage 
on FM; includes 
multiplex jack. 

$49.95 

only $2 down 

r 

Y -773 Super - 
Value 20 -Watt 
Stereo Hi -Fi Am- 
plifier, with spe- 
cial clutch -type 
dual -concentric 
level control. 

$44.50 

only $2 down 

sold exclusive /y by 

A L L I E D 
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easiest to build...satisfying to own...mone -savor 

Y -608 Lab quality 
AC VTVM with amazing Auto- 
matic Range Se- lection; reads as low as 100 pv. 

$99.50 

only $5 down 

ONLY $2 DOWN 
on orders up to $50; 

$5 down on orders 
u p to $200.. . 

only $2 down 

Y -713 Top value, best -selling Citizens 
Band Transceiver. Tunable 22- channel 
super- regenerative receiver, 5 -watt 
transmitter $39.95 

only $2 down 

Y -258 4 -Band "Span Master" Re- 
ceiver; exciting world -wide reception; 
with cabinet $25.95 

only $2 down 

Y -737 "Ranger" Clock -Radio with 
Telechron clock, sleep switch and ap- 
pliance outlet $24.95 

plus many other 
HOBBYIST KITS 
"Space- Spanner" Receiver 
"Ranger" Radios 
"Ocean Hopper" Radio 
Radio- Intercom 
5- Transistor Portable 
2- Transistor Pocket Set 
2 -Way Intercom 
Electronic Lab Kits 
Photoelectronic System 

and many others 

..r742RTar.w,cAMAMAW4VMPPV61:.s-.; 

Y-125 General -pur- 
pose VTVM (11 meg 
input resistance) 

$25.75 

only s2 down 

only $2 down 

Y-143 Model "600" 
Tube Checker 
(checks over 700 
types) $32.95 

full selection of 
INSTRUMENT 

KITS 
5" Oscilloscopes 
Tube Checkers 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, plus 

many others 

ALLIED 
RADIO 

ELECTRONICS 

1.90, 

. 

OM! 

R A D I O Pioneer in quality 
electronic kit 
development... 

FREE 

8-100 only 15 down 
plierAmateur Communications 

Re- 
(Hi -gain. with built -in 0- Multi- 

$104.50 

a 

G -30 Amateur 
Grid DIP Meter(continu_ 

ous coverage, 
7.5- 300 mc).....S22.95 

on /y s2 down 

other fine 
AMATEUR KITS 

50 -Watt Transmitter 
Self-Powered 

VFO 

100 
kc Crystal Calibrator "Z" Bridge 

Code Practice Oscillator 

there's a money -saving knight -kit 
for every need...see them all in the 

ALLIED CATALOG 
Write for catalog featuring the complete KNIGHT - 
KIT line. Order the kit of your choice -judge qual- 
ity and value for yourself under our FREE exam- 
ination privilege! 

ALLIED RADIO CORP., Dept. 10.E 
100 N. Western Ave., Chicago 80, III. 

Send FREE Catalog featuring Knight -Kits 

Name 

Address 

City Zone State 
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BRAND NEW CARTER DYNAMOTOR 
INPUT 5.9 VOLTS, OUTPUT 405 V. 4 $4.95 
270 MA. SMALL SIZE Ea. 

DC AMMETER 
TWO INCH 0.10 

RUOGEDIZED 
Amperes 

Ea. $2.25 
S for $10.00 

COAX CABLE 
RGBU -52 Ohm Impedance -Fresh Stock -500 
feet on wooden . $32.50 Ear 

n 
. ... .. ... ..... .......... 

2matler 9uantities 7t 4e per Ili minimum order 
25 ft. 

NEW VACUUM CAPACITORS 
EIMAC VC 12 MME-32KV ea $6.95 
EIMAC VC 25 MMF328V ea. 7.95 
EIMAC VC SO MMF-32KV ea 8.95 
JENNINGS JHC150 MMFSOKV ea 39.95 

FREQUENCY METER 
V,bratinn REED type. Round 317 Bake- t, 9rea lite case. Ran,. 57 to 63 cv 110V. Ea. J 

POWER TRANSFORMER 
Pri. 115v. Secs. 320- 0 -320V. 'e 150. $295 

a. 5V. , 2 Amps 6.3V. 3 Amps. . 

SV. '., 2 Amps 
Amps. 

Fully .Shield 6 
Amps. 

4.95 
Writ. for OuantOy priera 

FILAMENT TRANSFORMERS 

21/e 
m ry 110 volts 60 cycle. Seconda E, 

V 
ry 

V. 10 Amps. 10.000 V. Insulation. `83.95 
Primary 110V. Sec. 6.3V. 

.. Fa. 59.95 60 Amps .. 

CHOKE -FULLY CASED 
5 NRY di 200 Ma 1.95 
5 HENRY .i 2S0 Ma 2.25 

HENRY 400 Mil 3.95 
12 HENRY 500 Mil 8.95 

HENRY 900 Mil 12.95 
6 HENRY 600 Mil .95 
BRAND NEW OIL CONDENSERS 

3 MCD IMO VIOC .60 
4 MCD 11 VIIC .75 
S MCD üÜll VDC .80 
6 MFD 000 VIIC .85 
e MCD 600 VDC .95 

10 MFD 000 VIIC 1.19 
12 MCD 600 VDC 1.50 
15 MCD 0011 VDC 1.70 
3ne 124 MCD) 

600 VDC 2.50 
1 MCD 1000 VDC .80 
2 MFD 1000 V0C .85 
4 MED 1000 VDC 1.35 
8 MCD 10110 VIIC 1.95 

10 MFD 1000 VIOC 2.50 
12 MED 1000 VI)C 2.95 
15 MCD 1000 VuC 3.50 

I MED 121111 VDC .5 
1 MCD 1500 VDC .75 
2 MED 1500 VDC 1.10 

MCD 1500 VDC 1.95 
8 MED 1500 VDC 2.95 
1 MCD 21010 VDC .85 : MCD 2001 V0(' 1 S 

MCD 20011 \"01' 3.S0 

1 

1 
2 
5 

MCD 2000 l'IIC 4.95 
MCD 211()11 VDC 5.95 
MCD 2500 VIIC 2.30 
MFD'3000 VIIC 1.85 
MCD 3000 VDC 3.50 
MCD 4000 VDC 3.25 
MCD 4000 VDC 6.25 
MCD 4000 VOC .95 
MFD 4(1011 12.95 
MCD 5000 " 39.50 

7500 V'DC 2.95 
7500 VD(: 6.95 
7500 ' 
10.000 " 29..95 
12.500 12.500 " 19.95 
12.500 " 34.50 
15.00(1 " 42.50 
25.000 " 34.95 
2 ,.000 " 89.95 

,s'5(' 2.50 
-, I . 1.93 

O \l'. 2.95 
1.111 .41'. .50 

MCD 
MFD 
MCD 
MED 
MCD 

MED FD 
MED 
MCD 
MFD 
MCD 
MFD 
MED 
MED 011(1 VDC .50 

SIGMA 5F RELAY 
16.000 ohm in dual 8,000 ohm coil.. SPDT 

Opastable . contacts and armature tension. 
erates on "só5 Microampere. or 

Ea. $3.95 mas 
Wr.d for quantity priera 

RELAYS 

24V. AC ¿PDT ea. $1.85 
ALLIED 110V. AC PDT ca. $2.15 
Pot ter, Brumheld SMSLS 5000 ohm, S2.25 st 
4 Ma. Sen. Ea. 

Allied Relay 110 V. AC. DPST ...... 51.35 
Hermetically Sealed Relay Coil 110V AC C 

1 .50 60 cy 51.07 Contact. R AMP. ea J 
6 Volt DC DPOT H.S ea. 99c 
12 Volt OPOT DC Relay ea. $1.35 
SIGMA type 22RJC 8.000 ohm E,s1 49 
SPOT, small sealed relay pL 
Sealed Relay. SPOT, 6.000 ohm @ 1 re C 

1. J 95 

rely 
Relay' 

2 miint10 for 58000 5 a.." .19 
LEACH ANT. RELAY 110V. AC 

ea $3.45 DPDT Ceramic Ins 

PANEL METERS 
STANDARD BRANDS 

11/2" METERS 
0.1 Mil 295 
0.100 Micro 3 95 

2" METERS 
0.50 Micro (O -S ale) 4 95 
0 -10 Amps DC ...2.95 
0.20 Volt. DC... 2.95 

18.36 Volts DC...1.99 
0 -150 V. AC 3 49 
0 -3 Amos RE ....2.95 

3" METERS 
100 -0 -100 Micro Amp, 

DC 5 95 
0 -150 Mil DC 3.95 
0.12 Volts AC 3.95 
0 -15 Volts AC 3.95 

MISCELLANEOUS SPECIALS 
SPERTI Vacuum Switch used in ART13 ea. 51.50 
36 OHM 50 Watt Globar NonInd.Res. .60e ea. 

2 for 51.00 
3.12 MME Erie Ceramic Trimmers 21e 
NE51 NEON RULRS, 

Bon f 10 .. ... .. $1,09 ..... .. $ 
MAGNETIC ICK -UP TOOL gets Nuts, Olt., 
rtes out of difficult plues. 190 Each.............................. i 
CUTLER-HAMMER TOGGLE SWITCH 290 SPOT 15T42O1 fer 51.00 

Clear 
STORAGE CELL -2V. 28 Amp BI S1a5U 

.. Clear plastic cas.. Shipped dry,.ca. if Fry 
for gnannry prices on all special Item. 

All merchandise sold on a 10 day money back guarantee 
Min. Order 53.0 -250c wlih Order- E.O.B. New York PEA 
ELECTRONICS COMPANY 

66 W. Broadway, New York 7, N. Y., W0- 2- 23701` 
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1959 "Ham of The Year" 
Walter Ermer, Sr., W8AEU, wins Edison Award for his 

300 -man voluntary amateur radio emergency corps. 

TIIE recipient of the 1959 Edison 
Radio Amateur Award is Walter 

Ermer, Sr., W8AEU, in recognition of 
his outstanding organizational and ad- 
ministrative ability in providing Cleve- 
land, Ohio with a 300 -man voluntary 
amateur radio emergency corps. 

During 1959, this corps handled vital 
mobile radio communications on 23 oc- 
casions, including storm and tornado 
warning emergencies, floods, and re- 
covery of lost persons. Communica- 
tions for many fund drives and sport- 
ing events, including traffic, crowd, and 
race control at sports -car races, were 
also furnished by this group. 

The corps has 304 licensed radio 
amateur operators, 197 radio -equipped 
automobiles, 77 "walkie- talkies," and 
26 emergency power generators. 

The success of this emergency com- 
munications corps is directly attributed 
to Mr. Ermer's organizational ability 
and leadership. 

The Edison Radio Amateur Award 

Sixteen families were 
rescued by boat dur- 
ing Cuyahoga River 
flood near this spot 
in Jan., 1959, by Ted 
Posey (right), 
K8 KKO, one of 
Cleveland's 300 -man 
amateur radio emer- 
gency corps direct- 
ed by Walter Ermer 
(pointing). Reminis- 
cing here with the 
radiomen are two 
boys, Robert and 
Gregory Tediardi, 
who were among 
those rescued then. 

was established in 1952 by the General 
Electric Co. to recognize the many out- 
standing public services rendered by 
radio amateurs. 

The Award is presented annually to 
a licensed radio amateur who, while 
pursuing his hobby, has performed a 
meritorious service in behalf of an indi- 
vidual, group, or the general public. 
The recipient is selected by a panel of 
judges from among candidates nomi- 
nated by persons familiar with the 
service rendered. 

The judges who selected this year's 
award winner were : Commissioner 
Rosei Hyde of the FCC; Robert Edson, 
of the American National Red Cross; 
and E. C. Handy, vice -president of 
ARRL. 

The award winner receives a special 
trophy and a check for $500 at a cere- 
mony held annually in the nation's capi- 
tal, and attended by prominent military 
and civilian communications and elec- 
tronics industry figures. 
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V 
NE 

JUNE 

ELEO1 

May, 1960 

ELECTRONICS- the intriguing world of many chal- 
lenges - spans fields as varied as servicing and 
citizens band... audio and high fidelity... tape and 
traffic -control. The one magazine that covers every 
facet of this exciting field is ELECTRONICS WORLD -and 
no matter where your own interests lie, there's some- 
thing of special interest to you in the big June issue! 

CITIZENS RADIO FOR 
SERVICE TECHNICIANS 

As Citizens Band Radio expands in private and busi- 
ness usage, so does a tremendous opportunity for 
local servicing. Many Citizens Band Owners are not 
qualified to do the required repair and maintenance 
work and manufacturers have made no move to step 
into the breach. It's a new and challenging field for 
the local serviceman! This feature is a basic analysis 
of Citizens Band Circuits that every service technician 
can use. 

MEASURING TAPE SPEED 
Tape speed accuracy is a must for true hi -fi reproduc- 
tion, and June. ELECTRONICS WORLD brings you an 

authoritative discussion of commercial strobe -disc 
devices currently available for checking speed. Com- 
plete with illustrations. 

DEPTH FINDERS 
Sonar systems are indispensable to the small boat- 
man for locating fish, shoals, sand -bars, and reefs. 
Here's a complete rundown on depth finders: what's 
available...how they work...maintenance and serv- 
ice tips...and some exciting new innovations. 

ICS WORLD 
RADAR SPEED METERS & 
TRAFFIC CONTROL 

The story behind the speed traps and radar speed - 
meters that have become vital to traffic safety on the 
nation's highways. Features a complete rundown on 

how these devices work, what they are capable of 
doing (and not doing) - supplemented with important 
diagrams and illustrations. 

Whether electronics is your business or hobby - 
no matter what phase of it you're most interested 
in - you won't want to miss the wealth of informa- 
tion that's yours in the important June issue of 
ELECTRONICS WORLD. 

ELECTRONICS rib 
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ALL-AMERICAN KITS 

. EVERY PART AMERICAN MADE 
Complete with easy assembly instructions. 

Model 
TR -1 

SIX 
TRANSISTOR RADIO_ 
Fun to build ... a pleasure to hear. No 
dangerous high -voltage ... it's battery 
powered. Even a child can hook -up the 
all -transistor circuits. Place it any- 
where ... play it anywhbre. Beautiful 
all -wood cabinet and perfect sound 
from full -fidelity 4" Alnico PM Speaker 
enhances any room. 9'x6 "x434 ". Order 
Model TR -1. Battery not included. 

3 -SPEED 
FOUR TRANSISTOR 

PORTABLE PHONOGRAPH 
Play records ANYWHERE . and 
learn basic Hi -Fi with easy hook -up 
printed circuits. Plays for approx. 100 
hrs. on 4 flashlight batteries. Full -fi- 
delity speaker, balanced tone -arm, and 
special 5 -pole motor insure big sound. 
Adaptable for stereo. Plays 7", 10 ", or 
12" recorde at 33V, 45 and 78 rpm 
All- leather case with hardware. Order 
Model PP -1. Battery not included. 

s 

I 

I 

Model 
TR -2 

s2195 

SIX TRANSISTOR 
PORTABLE RADIO 

Music, news, sports wherever you go 
. and you can build it yourself. Easy 

assembly. No special tools, only solder- 
ing iron, needed. Special 6- transistor 
reflex printed- circuit for long distance 
tuning. 4" Alnico PM full -volume 
speaker. French -stitched tan leather- 
ette case. Size: 6U "x23¡ "x454 ". Order 
Model TR -2. Battery not included. 

MONEY BACK GUARANTEE 
Money back if not completely satisfied. 

AVAILABLE FROM 

McGee Radio - Kansas City, Mo. 
Dow Radio - Pasadena, Calif. 
Radio Supply & Engineering - Detroit, Mich. 

OR MAIL COUPON BELOW 
we 

TO ALL- AMERICAN KITS CO., DEPT. EW -1' 
1830 N. Sheffield Ave., Chicago 14, III. 

Send_TR -1 Radio Kits. I enclose $23.95 ea. 
Send_ PP -1 Phono. Kits. I enclose $34.95 ea. 
Send_TR-2 Radio Kits. l enclose $21.95 ea. 
Send Batteries I enclose $1.10. 

Ship C.O.D. 

I NAME 

I ADDRESS 

I CITY STATE I 
IL= - a s, a. s. - s. a ass a. <ssi 
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By 

BERT WHYTE 

CERTIFIED 
RECORD REVUE 

1" NOM many of you will have seen the 
ads from one of the leading makers of 

packaged units in which the claim is made 
that their consoles have "three- channel ste- 
reo." I have railed against this before and 
other critics have also lambasted it. It is, of 
course, not true three -channel stereo by any 
stretch of the imagination -but merely a var- 
iation on the "derived- third -channel -from- 
two" theme. 

This company has both a name and money 
for advertising and a neat sales pitch which, 
in demonstrating the unit. really convinces 
the tyro that this is the cat's whiskers. We'll 
concede the point that, properly set up in 
the right acoustical climate, a derived third - 
channel can sound pretty good. Undeterred 
by complaints, this firm has kept on with 
this pitch and has enjoyed considerable sales 
success. 

So, now guess what is happening? You hit 
it on the head . . . the copycats are loose 
and next Fall we will be inundated with such 
items as "trio -o- rama," "tri- sonic,' etc., etc. 
One can only shudder at the crimes which 
will probably be committed in the name of 
three -channel stereo. 

My question is, what ever will the Mad- 
ison Avenue mahouts call real honest -to- 
gosh three -channel stereo when it ultimately 
makes its appearance? The sorry part of this 
whole thing is that many people are being 
sold a bill of goods and when the real thing 
does come along, there is going to be a real 
confusin' mess, which can only hurt both 
camps. 

Funny part of this whole thing is that the 
cynic who shrugs his shoulders and says, "so 
what .. real three- channel stereo is strictly 
wild blue yonder " -doesn't realize that the 
existence of these so- called three -channel ma- 
chines and the constant advertising is bound 
to advance the day when the McCoy will 
actually appear. 

Some of these "derived type" stereo units 
actually have three speakers and three ampli- 
tiers and some bright and enterprising lad is 
going to figure that with a little modification 
and the availability of true three -channel re- 
cordings, he can make honest stereo out of 
these units which now bear false labels. It 
will he interesting to note just how long it 
will take before this idea bears fruit! 

MENI)ELSSOHN 
VIOLIN CONCERTO IN E MINOR 

LALO 
SY V1l'lIONIE ESPAGNOLE 

Mischa Hassan, violinist with Vienna 
State ()melt Orchestra conducted by 
Viad' Gulscbnsann. Vanguard Stereo 
VSR2047. Price $5.95. 

I was not too happy with Elman's debut 
on Vanguard with the Khachaturian con- 
certo and so it is a pleasure to have him on 
this record in material more to his style and 

talents. His iticndelssohn is a lovely, lyrical 
thing, smooth of contour, where years of 
countless performances have made this a pol- 
ished gem. His tone shines through here as 
it did not in the Khachaturian, and although 
entering his 50th year on the concert stage, 
he has not lost any technical facility. 

His Lalo reading is somewhat subdued 
and does not have the solidity and intensity 
of the recent Ricci version, but some may 
prefer this smoother and more sophisticated 
approach. 

The sound throughout is excellent, with 
Elman's violin staying put just left of center. 
Directionality was good, and the balance be- 
tween the violin and orchestra fairly neutral. 
The reverb was nicely handled here and lends 
considerable depth to the sound. For Elman 
enthusiasts, this is the best he has ever been 
recorded. 

BEETHOVEN 
PIANO CONCERTO 3 

Wilhelm Backhaus, pianist with Vienna 
Philharmonic Orchestra e lucled b. 
Han. tick ns idt- Isserstedt. L ton titarro 
CS6094. Price $5.98. 

This is Beethoven in the grand tradition 
and few pianists today can realize this con- 
certo as effectively as Backhaus. Some may 
consider him a little too pedantic, but none 
can dispute the authority of his reading, nor 
quibble with his richly sonorous tone, his 
expressive phrasing, and his marvelous con- 
trol of dynamics and tensions. Schmidt - 
Isserstedt affords a sympathetic accompani- 
ment and the engineers have treated piano 
and orchestra most kindly. Both are miked 
medium -close with an approximately neutral 
balance. Piano transients are very clean as 
is the orchestra in general. Good stereo di- 
rectivity, but piano stays in its appointed 
place in the ghosted middle. Outstanding 
here is the superb sense of depth afforded 
by the unique acoustics. As it stands now. 
this is the preferred stereo recording of this 
work. 

SIBELIUS 
SYMPHONY #2 

Detroit Symphony Orchestra c hailed 
by Paul Parity. Mercury Stereo tilt 9020I. 
Price $5.98. 

What's this? Frenchman Paul Party with 
Sibelius? Well, why not ? After all it is a 

romantic symphony and Paray can play the 
romantics as well as anyone. This is not what 
you would call a definitive version and Pa- 
ray's notion of dynamics and phrasing are 
not in the classic tradition of this work, but 
no one can deny that he makes of this an 
exciting experience. 

The orchestra responds to his urgings mag- 
nificently and the playing of the first strings 
is especially praiseworthy. The sound is 

hugely proportioned and is an eloquent tes- 
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timony to what good stereo should be like. 
Except for a slight bass heaviness (probably 
due to the Ford Auditorium) it is otherwise 
thrilling and certainly qualifies this as the 
best sounding stereo record of this work. 

BRAHMS 
SYMPHONY #4 

Columbia Symphony Orchestra con- 
ducted by Bruno Walter. Columbia 
Mono ML5439. Price $4.98. 

Bruno Walter's Brahms "4th" is uniquely 
his own ... no one else quite matches the 
romanticism with which he imbues the work. 
It is unabashedly a Viennese performance, 
redolent of gemutlichkeit. His tempi are leis- 
urely and he develops no tensions as do so 

many of his peers. It is by no means "pure" 
Brahms, but will be the choice of many who 
are not concerned whether he dots every "i" 
and crosses every "t." Those who like their 
Brahms more robust will have to seek other 
recordings. 

Soundwise this is generally good, except 
for some bass heaviness and a tendency 
towards lack of definition in the Hillis. 

HANDEL 
TILE WATER MUSIC 

Vienna State Opera Orchestra conducted 
by Felix Prohaska. 

THE ROYAL FIREWORKS MUSIC 
Vienna State Opera Orchestra conducted 
by Edmond Appia. Vanguard Stereo 
SRVII5SD. Special de price $2.98. 

Here is a really good buy in a stereo rec- 
ord. Take the spritely " Cater Music" of 
Handel and his equally imposing "Royal 
Fireworks Music," give them both good in- 
tuitive performances and finally wrap them 
in superb stereo sound. Result iI Happy lis- 
tening. The sound throughout is very clean, 
well balanced, with fine directivity and depth 
and good ghost fill. As a final fillip, put the 
record on special sale at $2.98. You can't 
lose on this one! 

MOZART 
SYMPHONY #32 
SYMPHONY #38 

London Symphony Orchestra conducted 
by Peter Maag. London Stereo CS6107. 
Price $5.98. 

Young Maag is getting quite a reputation 
as a Mozart specialist and this latest effort 
would seem to bear this out. The 38th ( "The 
Prague ") is the better known of the two and 
it receives a performance, which in all as- 
pects seem remarkably acceptable. His tempi 
are impeccable, his phrasing and dynamics 
very expressive, and he exhibits no manner- 
isms to annoy one. In fact, his performance 
sounds for all the world like a slightly speeded 
up Sir Thomas Beecham. 

The stereo is very good, recorded some- 
what closer up than is usual with London. 
Directional effects are more noticeable than 
usual, but a good depth perspective helps a 
great deal. The sound also seemed brighter 
and at a higher volume level than has been 
the custom with recent London recordings. 
The Symphony Number 32 is an ingratiating 
little work, originally intended to be an Over- 
ture, and here, too, Maag shows his mettle, 
with a fine performance. 

HANDEL 
TWELVE ORGAN CONCERTOS 

Karl Richter, organist, conducting the 
Chamber Orchestra. London Stereo 
CSA2302. Price $17.85. Three discs. 

This is a wonderful set and is highly 
recommended to lovers of baroque organ mu- 
sic. Richter is an authoritarian and plays with 
great conviction and conducts at the same 
time. These were recorded on the organ of 
St. Marks in Munich and the resulting sound 

May. 1960 

U. J. PAT E N T 2,7751309 There are hdreds of United States 
on louundspeakers. Most of them 

relate to minor improvements; a few have changed the face of the speaker industry. 

AR's patent on the acoustic suspension speaker system has had far- reaching effects. A very large number 

of speakers has been produced under the patent by AR and its licensees, and speaker design in general 

has been given a new direction. In our opinion this patent has proved to be the most significant 

issued in the speaker field since 1932, when Thuras was awarded a patent on the bass -reflex enclosure. 

The basic idea of the acoustic suspension system is that the speaker works against an elastic pillow of 

air sealed into the cabinet instead of against mechanical springs of its own. This design makes possible 

vastly improved bass reproduction (particularly from the point of view of lowered distortion), and 

simultaneously dictates small cabinet size. 

The acoustic suspension principle is now used in four AR models -the AR -1, AR -2, AR -2a, and 

AR -3, priced from S89 to S225. We invite you to listen to these speakers at your dealer's, or, if you 

live near New York City, at the AR Music Room in Grand Central Terminal. 

Literature on AR speakers is available for the asking. 

ACOUSTIC RESEARCH, INC. 24 Thorndike Street Cambridge 41, Massachusetts 

PURCHASING 
A HI -FI 

SYSTEM? 
NOW YOU CAN CHARGE IT 
f'p ta 10 months fo pay. yo dMn payment neressar. 
Jar, any y' u p,mt h. Aire it. Well do the rest. 

Altec Lansing 
Electrovoic 

Hartley Stephen 
University 
Acoustic Research 
Janssen 
Wharfedale 
Korlson Cabinets 
Viking 
Concertons 
B ell G.E. 
Weathers 
Harman- Kordon 
Eico Pilot 
Sherwood 
Acrosound 
Quad Ampl d Spkrs 
Dual Changer 
Bogen Leak 
Dynekit Fisher 
H H. Scott 
Ferrograph 
Thorens (Fr. Td ) 

Pentron R 

Ampex DeWald 
Sony Roberts 
Challenger 
Wollensak 
Garrard 
Mirocord 
Glaser- Steers 

A I R E X Rek-O-Kut 
Components 
Henske 
Fairchild 

RADIO Pickering Gray 
Audio o Tope 
Mog d 

Full Line of 
CORPORATION Weller Cabinets 

64 -R Cortlandf St., N. Y. 7, CO 7.2137 

Send Us 

Your 

List Of 

Components 

For A 

Package 

Quotation 
WE WON'T BE 
UNDERSOLD! 

All merchandise is 
brand new. factory 
fresh & guaranteed. 

OSCILLOSCOPES 
ARE "GOLD MINES" 
... when you learn 

to use them fully 
on all types of 

service jobs! 
Learn to put your 

oscilloscope to work 
on all types of AM, 
FM and Television 
service jobs - and 
watch your effi- 
ciency and earnings 
soar, 

Here's the 
book that really 
SHOWS YOU HOW! 

MODERN OSCILLOSCOPES & THEIR 
USES, a fact -jammed, 346 -page book by 
Jacob l-l. Ituiter contains exactly the help 
you need -written in a way you can clearly 
understand. It gets right down to earth in 
showing you where. why and how to use 
this handiest instrument of all in pin- point- 
ing troubles and in servicing sets fast and 
accurately. livery detail is explained from 
connecting the 'scope and setting its con- 
trols to adjusting chassis components. Illus- 
trated procedures explain pattern analysis. 
Even includes data on quantitative measure- 
ments I the slickest way to diagnose many 
color TV troubles) and the use of 'scopes 
in lab work, industrial electronics and teach- 
ing. 370 illustrations. )'rice S6.50. 

PRACTICE 10 DAYS FREE! 
1 

Dept. RN -SO, RINEHART & CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

Si ILI OSCILLOSCOPES for ln.day no.risk 
n n I r.I then 

o 
t..ta` .t 

oaLoo.o, 
' 

hook promptly t " '. Matt. 
rSAVE, Send 

retort. 
áG.30 with order and Rinehart pays 

potage '10day return privilege with ',motet/ 
)ron pr y nP 

Name 

Aadnnn 

City. Zone. State 

OUTSIDE U.S.A. 37.0(1 er h only. 
10 -day money -bark guarantee. 
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See Your Electronic Pori, Dealer or Jobber 

COMPANY 
'ESIGNERS E MFRS. OF ELECTRONIC EQUIPMENT SINCE 1911 

Spe,ciaQ Ofreh 25¢ 

Hear these 

authentic recordings 

of dramatic events 

from 

"The Amazing World of 
Short Wave Listening" 
narrated by Ales Dreier, Radio TV "Mon on the Go" 

President's voice from outer space! 
Actual capture of a desperate criminal! 
Radio amateur at Little America! 
Ships at sea .. . aircraft in action! 

S -38E 
receiver 

$ 59.95 

3 short wave bands plus standard 
broadcast. Built -in speaker, head- 
set output. 

hallicrafters 
DEPT. 20, CHICAGO 11, ILL. 

Gentlemen: Please rush by return mail my re- 
cording. "The Amazing World J Short Ware 
Listening... I enclose 25d. 

NAMF 

ADDRESS 

CITY_ - STATE' 

WHO NEEDS 

MILES OF WI RE ? 
GET 

HOME ELECTRICITY 

ANYWHERE 
WITH A 

CONVERTER 
Change 6 or 12 volt D.C. to 

110 volt, 60 cycle A.C. 

No Installation -Just plug into 
cigarette lighter of car, truck, 
or boat, and it's ready to go! 

Operate lights, elec- 
tric shavers, dictation 
machines, record 
players, small electric 
tools, portable TV, and 
testing equipment. 

Models from 15 

to 200 watts, 

priced as 
low as $I.- See us at the Parts Show, 

May 16 -18, Chicago, Ill. 
Exhibit Hall, Booth No. 870 

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA 
In Canada: ATLAS RADIO CORP. LTD. -Toronto, Ont. 

How You Can "GET ON THE AIR" 
- Without An EXAM! 

NEW Class "D" Citizens Radio Handbook Answers ALL Your Questions About: 

ot Class D 

CITIZENS 

RADIO 

o a...aí `f 

How to use two -way radios for business and pleas - 
ure-to talk from car to car, ship to shore, office to 
mobile unit, between farm buildings, on hunting trips, 
and dozens of other useful applications. 

"Imes i s how to get the most out of 
r Class IX Citizens Band 

Radio Set-how to buy and use your 
equipment for the ultimate in fon 
and practicality! This n, fully 
illustrated, easy-to-read book tells 

in layman's langnuge. EVERY- 
THING the Ci tinens Bander need. 
to know. Contents include what to 
buy and how much it will coat... 
which set will suit your needs best 
...how to apply for your free license 
Inn FCC examination n- .iu¡md t. 

Dise nsses transmitters, receivers, 
antennas, power requirements, and 
gives you full instructions for instal- 
lation and maintenance. Tells you 
how and where you can u se your set 
and includes complete FCC rules 
and regulations. Contains ISO clear 
simply-written pages and 7'2 infor- 

fmative illustrations: only $4.95 plus 
ew cent, for shipping. FREE 7 Day 

,' rial- end lia money: Snail coupon 
once. 

Mail Coupon Today for 1 DAY FREE TRIAL EXAMINATION! 

Yea ran alt dio,t ly hon 
Arose .r afire to rar, tame e 

any morn, reticle n (lu,, D (ition, 
land ladie. And yew on send and 

Cartons land without 
posing an f(( e.a,ninatinl 
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ELECTRONICS BOOK SERVICE 
.t 1.1%1%10110f the Zlnt'I,:nu l'ulli.hing l'o. 
laI South N'a hanh Aseptic, Chu ago 5, 111. 

CRW 560 

Please send me copies of CLAMS D CITIZENS 
RADIO and hill me only $7.9i5 per ropy plus a few cents 
postage. If I am not pleased with the Inn,k, I may return 
It within 7 days and I will owe you nothing. 

CHECK HERE ANT) SAVE MONEY. I enclose pay- 
ment for book(s) herewith. and you will pay the postage. 
(Same 7 -day return privilege.) 
PRINT NAME 
A PDItESS . 

PITY ZONE.... STATE L N.Y.t', Residents, Please add 3% Sales Tax 
.1 

is quite fascinating. The Chamber orchestra 
is seated and miked much closer than the 
organ so that one hears the organ just a little 
diffusely in a rather long reverb period and 
then hears the orchestra with much more 
detail and intimacy even though the reverb 
remains the same. It is an eerie effect but 
works out very well for these pieces. 

There isn't too much stereo effect here in 
terms of direction, but the stereo is of great 
value in coping with the long reverb and in 
heightening the illusion of depth and reality. 
The music is among Handel's best, and while 
I don't think anyone could digest all twelve 
at one listening, be sure to hear them all, for 
each is a gem unto itself. 

BA CH 
PRELUDE :1\D FUGUE IN D MA- 

JOR. l MINOR, E MINOR 
Marred Dupre. organist. Mercury Stereo 
SR90227. Price $5.98. 

These Bach "Preludes and Fugues" were 
recorded in Saint -Sulpice, where the great 
organist Marcel Dupré has played for so 
man- years. The organ itself is considered 
the largest instrument in continental Europe. 
The recording problems encountered here 
were indeed formidable and it is a credit to 
Mercury's engineers that they succeeded as 
well as they did. 

They had to contend with the excessively 
long reverb of the church and the ideal, of 
course, was to try and maintain detail and 
"presence" in the sound and yet not lose the 
characteristic flavor of the reverb, nor get so 
much reverb that everything else is swamped. 
They have done ss'ell, as most of the higher 
stops are clear and articulate, but the bass 
stops, the big pedals, are less discrete and 
are at times on the boomv side. 

This recording effectively shows another 
aspect of stereo . . you don't expect to get 
much directionality at all in this kind of 
situation, but the ability of stereo to differ- 
entiate between sounds and to handle reverb 
is the important thing. Recording this same 
program monophonically is a much more dif- 
ficult task and no matter how you try you 
will never equal the clarity and articulation 
afforded by the stereo. 

Dupré is truly masterful and his sensitive 
readings of these works makes all the re- 
cording trouble worthwhile. 

BEETHOVEN 
Sl MI'11(1\Y #3 (" Eroira") 

Vienna Philharmonic Orchestra con- 
ducted b. Georg Solti. London Stereo 
CS61 45. Price $5.98. 

Solti plays this pretty close to the vest 
and to the score and, as such, the work de- 
velops little tension and excitement. There 
is none of the blazing intensity of a Tosca- 
nini or the passionate dedication of a Klem- 
perer ... which is a shame for the Vienna 
players perform like angels and the London 
(nginecrs have treated Solti to some beau- 
tiful sound. 

Everything is very clean and smooth and 
heautiful' balanced, with just the right 
amount of reverb to give a nicely rounded 
sense of depth. Good directionality is also 
a feature as are the record surfaces which 
are unusually quiet. By far the best sound- 
ing "Eroica" on stereo, and if performance 
values don't bother you, you'll enjoy it. 

BEETHOVEN 
SYMPHONY #7 

Cleveland Orchestra conducted by 
George Szell. Epic Stereo IIC1066. Price 
$5.98. 

A curious performance by Szell, rather de- 
liberate and displaying mannerisms I didn't 
know the man possessed. Usually Szell is 

good, solid, and dependable in the Beethoven 
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repertoire. Who knows . maybe he had 
an off day, but this will not gain favor with 
purists and it doesn't generate enough ex- 
citement to justify its idiosyncrasies. 

BRAHMS 
CONCERTO FOR VIOLIN AND 

ORCHESTRA IN D MAJOR 
Joseph Szigeti, violinist with London 
Symphony Orchestra conducted by Her- 
bert Menges. Mercury Stereo SR90225. 
Price 85.98. 

This is the debut of Szigeti on the Mercur 
label and he has chosen well the work fort- 

this occasion, the Brahms "Violin Concerto." 
Now I bow to no one in my admiration for 
this giant among violinists. I think he is 
one of the most supremely gifted performers 
of our time. But alas I think the inroads of 
time have finally caught up with him. 

In general this is a lovely performance that 
Szigeti spins so lyrically for us. It has grace 
and elan and a just sense of proportion. But 
in many places he seems rhythmically inse- 
cure and his tone seems to waver. At other 
times the tone is thin and small in compari- 
son to the orchestra. 

The accompaniment, by the way, is ex- 
cellent and in matters of sound this is a big 
and imposing sonic edifice. All is quite clean 
and there is a fine definition and direction - 
ality, good depth perspective, and for the 
most part excellent balance. 

DVORAK 
SYMPHONY #5 ("New World ") 

Vienna State Opera Orchestra e !acted 
by Vladimir Golsehmann. Vanguard 
Stereo SRV I I4SD. Special de price 
82.98. 

Here is another of l'anguard's terrific demo 
record buys. I don't know how they turn 
out so many of these fine records ... but 
they must be selling, for there are no angels 
in the record business. This Dvorak "5th" is 
characterized by very fast tempi which, while 
raising the eyebrows of the purists, makes 
for a lot of excitement. The orchestra plays 
superbly, but unless I am hearing things, I 
feel the orchestral strength had been reduced, 
so that the sound isn't quite as big as on 
some competing records. 

The sound, in genera!, is great, with nice 
sonorous brass, bright strings, lovely wood- 
wind sound. The tympani in the first move- 
ment are as clear and articulate as I have 
ever heard in this symphony. So for a fine 
sounding, exciting recording at a bargain 
price, look no further ... this is it 

OPERATIC RECITAL 
Joan Sutherland. London Stereo OS- 
25111. Price 85.98. 

Joan Sutherland is typical of the story of 
the good, hard working singer who has mi- 
nor roles in the opera and seems to go along 
for years in this fashion, and then all of a 
sudden the break comes and ... voila! . 

a new star flashes across the operatic firma- 
ment. 

Joan Sutherland's big break came in Feb., 
1959 when she scored a smashing success in 
"Lucia di Lammermoor" at Covent Garden. 
On this album you can hear two arias from 
"Lucia." including her now famous "Mad 
Scene" with which she tore down the house. 

Included in the album are several Verdi 
arias as well and another from "Linda de 
('hamounix." 

A listen to this sumptuous voice quickly 
convinces of her tremendous talent. The 
voice is full and powerful with very little 
tremolo and, in addition to the natural 
beauty of the voice, it is obvious she knows 
dramatic projection. If you are interested 
in opera, here is a new and exciting talent 
for your pleasure. -30 

May, 1960 

The "Big Picture 17 

... informative shop talks 
by AL MERRIAM 

My name is Al- what's yours? 
This is my first column, so let me introduce myself. 

Al Merriam is the name, Sylvania National Service Manager is my 
job. I guess you could call me a technician's technician. At any rate, 
the point of this column is to help you get your job done a little 
faster, a little easier and a little more profitably. 

Frankly, I'm more at home working over a TV chassis than I am 
working over a typewriter. So the writing may not be fancy. But I 
promise you'll get the straight facts and plenty of 'em. 

For example, in the next few columns, 
I'll give you some valuable tips on the 
new Bonded Shield 23" tube, the new 
Sylvania control cluster and our new 
simplified back cover. 

Let me hear from you 
This column is for you. I want to talk about things that will help 
you. So if you have any ideas about what topics I should cover, 
shoot 'em along. The address is below. 

Get in on our bulletins 
and service clinics, too 
TV electronics is a fast -moving field, 
and I'd like to invite all TV service 
dealers -and hams and hobbyists - 
to keep up -to -date with the "Big Picture" by subscribing to the 
Sylvania Service Literature and attending the Sylvania Service 
Clinics. I know you'll find the clinics an easy way to keep up with 

the latest in TV and find out what's new with 
other TV service dealers. Ask your Sylvania tele- 
vision distributor for details on the next clinic 
session in your area, or write me -Al Merriam, 
Sylvania Home Electronics Corp., Batavia, N. Y. 

SYLVANIA 
Subsió /ary of GENERAL TELEPHONE L ELECTRON /CS 
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IMPORTANT NEW 

SAMS BOOKS 

"101 More Ways to Use 

Your Scope in TV" 
Here is the sequel to Bob 
Middleton 's first book on the 
subject, prompted by the in- 
sistent demand of readers for 
still more of the unique and 
practical help found in the 
popular "101 Ways" series. 
This working guidebook for 
the service technician or for 
any scope user, stresses the 
proper interpretation of ob- 
served waveforms. Specifies 
equipment needed, connec- 

tions required, procedure and evaluation of 
results for each use. Special notes supplement 
the uses described. Profusely illustrated. $q 50 
180 pages; 534 x 834 ". Only L 

"Electronics For The Beginner" 
This book derives from the 
author's own experiences in 
helping his teenage son under- 
stand this fascinating subject 
and rewarding hobby. (Jay 
Stanley, the writer, is a frequent 
contributor to leading electron- 
ics magazines.) Profusely 
illustrated, the book includes 
15 chapters which progressively 
introduce the newcomer to the 
basic fundamentals of con- 
structing electronic devices, - 

such as a "one -hour radio," a pocket radio, a 

home broadcaster, short -wave tuner, etc. The 
book is unique in that all the projects described 
make use of transistors rather than vacuum 
tubes. This is without doubt the most readable. 
up -to -date and best book of its type available. 
192 pages; 534 x 834", hard-bound. $395 
Only v 

"Servicing Transistor Radios" Vol. 5 
'l'he latest volume in this best- 
selling series; complete data on 
popular transistor model radios 
produced in 1958.59. You get 
the famous Sams Standard 
Notation Schematics, with 
CircuiTrace used throughout; 
full photo views of each chassis; 
complete alignment data; full 
replacement parts data - 
everything you need to be suc- 
cessful in fast- growing transis- 
torized radio servicing. Includes 

valuable section on special techniques for 
servicing transistor circuits. With cumulative 
index for all volumes in the series. 160 $295 
pages; 834 x 11 ". Only L 

"Video Speed Servicing" Vol.4 
Newest volume in Sam Mar- 
shall's valuable series. Con- 
sists of 456 practical trouble- 
shooting hints for solving hard - 
to -find faults in many late 
model TV receivers. All models 
are indexed by brand name, 
model and chassis number for 
quick reference. Each hint is 
accompanied by an explanatory 
diagram or schematic. An 
invaluable shop reference; 
a real time -saver. 160 $í)95 
pages; 834 x 11 ". Only.. 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, 
corona to Howard W. Sams a Co., Inc., Dept. E -10 
1720 E. 38th St., Indi lis 6, Ind. 

Send me the following books, 
"101 More Ways To Use Your Scope" (TEM -7) 
"Electronics For The Beginner" (BH1 -1) 
"Servicing Transistor Radios" Vol. 5 (TSM -5) 
"Video Speed Servicing" Vol. 4 (VSM -4) 

S enclosed. (] Send Free Book List 

Nome 

Addnu 

City 7one_Stote 
(outside U.S.A. priced slightly higher) 
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AN INTERESTING twist in the eter- 
nal wrangle over licensing has 

turned up in Missouri. There are 
always three sides -at least -in this 
argument. To one, outright licensing 
is an absolute necessity. To another, 
some form of self -policing, such as cer- 
tification, is preferable. Others see any 
attempt at regulation as a threat to the 
health of the service industry. 

Long an opponent of government 
regulation, TEAM of Missouri has suc- 
ceeded in holding up enforcement of a 
licensing ordinance passed in Kansas 
City by supporting litigation against it. 
To strengthen its position, this associa- 
tion is now considering certification as 
an alternate. Actually, TEAM Presi- 
dent John V. Glass first suggested this 
stand in 1957. 

Although a special committee has 
been consulting with the Adult Educa- 
tion Division of St. Louis University on 
this matter for several months, there 
is still some concern about making 
sure that benefits outweigh potential 
disadvantages. "The knottiest prob- 
lem," reports "TEAM News," "was to 
make sure any examination would ac- 
curately indicate the ability to locate 
and repair defects in electronic equip- 
ment irrespective of the amount of 
pure theoretical knowledge of the ap- 
plicant." The contemplated plan would 
include a character check. A bonding 
program for TEAM members, to be 
worked out in conjunction with the 
certification plan for all, is also being 
considered. 

The curious element in this turn of 
events is the view toward the role of a 
certification program. In some quar- 
ters (such as in New York State), pro - 
licensing forces consider certification as 
a possible stepping stone to full li- 
censing. In Missouri we see a group 
attempting to use certification to fore- 
stall the advent of governmental inter- 
vention. As it happens, some of the 
pro -licensing forces in New York are 
also opposed to certification, fearing 
that it may take the place of the li- 
censing they regard as the only ulti- 
mate solution! Where does certification 
actually fit into this confused picture, 
if at all ? Only time can answer that 
question. 

Rewards for Stolen Sets 
The pattern of theft from service 

shops varies widely throughout the 
nation. In some places, shops are bro- 
ken into; in others, it is the service 
vehicle that is subjected to pilfering. 
Sometimes the criminals concentrate 
on shop equipment; in other areas TV 
receivers are the prime targets. There 

are even some places where the prob- 
lem doesn't seem to exist at all -and 
service shops located in such parts of 
the country may he wondering what 
the fuss is all about. 

Where it occurs, the problem can be 
quite serious indeed. Witness the dras- 
tic action taken by the Indianapolis 
TV Technicians Assn. It has begun to 
list models and serial numbers for sets 
reported stolen in "The Hoosier Test 
Probe" regularly, in such a form that 
the listings can be clipped out of the 
publication and filed systematically in 
a small looseleaf binder. The first list 
includes nearly 40 sets. A fund for re- 
ward money has been set up so that 
rewards of $100 or more can be given 
to those who locate stolen sets. There 
are doubtless many cases where the 
recovered set would be worth less than 
the amount offered for it. This Hoosier 
group appears quite determined to take 
effective countermeasures against a 
growing and alarming problem despite 
the cost. 

Incidentally ITTA's parent (state) 
group, still gaining strength, has ac- 
quired two new affiliates. RTSEA of 
Logansport and BRTSA of Blooming- 
ton have joined the Indiana Electronic 
Service Assn. 

Manufacturers Woo Service 
The impressive business -aid program 

being offered to electronics service 
dealers by G -E (see last month's "Ser- 
vice Industry News "), rather than 
being an isolated project, appears to 
be part of a general step -up being made 
by tube manufacturers in the campaign 
to win service friends. Furthermore, 
the emphasis in current efforts is on 
business and shop management, rather 
than technical assistance, reflecting the 
service industry's own apprasial of its 
present areas of strength and weakness. 

RCA's program for store improve- 
ment, available through authorized 
tube distributors. includes 35 business 
and service aids, intended to attract 
new business, make maximum use of 
existing space. and increase efficiency. 
Among the aids are illuminated action 
signs, pressure- sensitive shelf strips to 
identify tube types. a sturdy bench unit 
for the service area, wash -and -wear 
uniforms, a tube caddy, a light for 
display in the service vehicle that reads 
"Television Technician on Call," panel 
signs for trucks, decals, and a "Store 
Improvement Guide" that explains the 
program. 

Authorized Sylt'anfa distributors are 
offering a 12- lesson correspondence 
course on business techniques and 
practices, designed to help the service 
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dealer realize maximum profit from 
his sales and service techniques. The 
course includes information on buying, 
pricing, inventory, insurance, taxes, ad- 
vertising, and customer relations. The 
program is published by the Radio - 
Television Training Association. 

Kansas Convention and Show 
In conjunction with its annual con- 

vention. TESA of Kansas is staging its 
second Mid -Continent Electronic Show 
at the Lamer Hotel in Salina, Kansas, 
June 17, 18, and 19. The use of two 
large areas in the hotel for the event 
this year permits an added feature. One 
area will be used to display exhibits of 
interest to technicians and shop own- 
ers, as well as for convention meetings 
and the banquet. The other area will 
he open to the general public. The 
state group will have its own booth in 
the latter space, which will also feature 
the latest in TV and stereo. 

The Kansas state group has also ap- 
proved a disability insurance plan for 
which all members in good standing 
and their employees are eligible. 

Tri -State Telerama 
The fourth annual service conven- 

tion and Telerama to he sponsored by 
the Tri -State Council of TV Service 
Associations will take place at the 
Shelburne Hotel and Empress Motel in 
Atlantic City, N. J., June 24. 25, and 
26. Manufacturers are being invited to 
display their products and services to 
the visiting technicians from the area 
covered by this group, which includes 
Delaware, New Jersey. and Eastern 
Pennsylvania. Delegates from other 
states are also expected to attend. 

Technician Registration 
"ETG News," published by the Bos- 

ton Chapter of the Massachusetts 
Guild, is pleased with the fact that 
service technicians in Fall River, Mass. 
are now being required to pay a $5 
registration fee under a local ordinance. 
The effect of this ordinance is to make 
certain that service businesses pay 
local property taxes and keep records 
pertaining to state and federal taxes. 
This measure is being regarded as a 
step in the direction of licensing and 
related legislation throughout the 
state. 

California Apprenticeship 
With the appointment of Al Thomas 

of Stockton as head of its apprentice- 
ship committee, the California State 
Electronics Association is forging 
ahead in its plan to establish an elec- 
tronic service training program in col- 
laboration with state education figures. 
Tentative target date for the completed 
plan is the Fall semester this year. 

Milwaukee Officers, 1960 
Recently elected officers of TESA of 

Milwaukee for this year have been 
announced. They include Larry Dorst, 
president; Arthur Nelson, vice- presi- 
dcnt; Daniel Smith, treasurer; and Ed 
Bruning, NATESA director. -LW 
May. 1960 

'`I couldn't operate without PHOTOFACTS" 
"My Sams PHOTOFACT Library is as important 

to my service shop as any equipment I own. 
I couldn't operate without Photofacts." 

-D. Conavatchel 
Bronx, New York 

Service Technicians! YOU EARN MORE... 

YOU RATE with the public when you own 

the PHOTOFACT service data library! 
You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It's inevitable, 
because no matter how expert you are, 
you can always sane 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. 

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!) 
For PHOTOFACT Library Easy -Buy 
Plan details and Standing Order Sub- 
scription, 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 businessfor 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. 
1724 E. 38th St., Indianapolis 6, Ind. 

O Send me full details on the new "PEET' Program. 
Include full Information on the Easy -Buy Plan and 
Free File Cabinet deal. 

O I'm a Service Technician full -time; CI part -time 

My distributor is 

Shop Name 

Ann: 

Address 

City 

L_ 
Zone State 

J 
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GOODHEART'S 
GUARANTEED 

GOODIES 
- - - super values, too! 
RT -18 /ARC -1 

lo- channel .1-controlled 
autotune mtr -rcvr 100- 
156 Ito for 

fight 
m 

available to 
bamateur. packed 

yy NavAer absolutely 
like-new dition. With 
schematic instructions. 

Corpus $49.50 Christi. Texas 
Ada 519.50 for rack, 3 
plugs. and control box. 

IMPROVE YOUR RECEIVER 5350o! SEND 
STAMPED ENVELOPE FOR FREE INFORMATION 

SPEECH AMPLIFIER PWR SUPPLY for 100 watt aml. splatter. blas ACC 
7BÓ0 

a 
above the 

output 
modu4-500 level. 

input 
a n 

p 
mike. Has keyed 1 Mc tone 

C23'sSÓnd 
60 

`blowe -cooled lyelen. stacks: furnishes 600 side. its ma: 300 vae, t75 m - 12 vde, 
t A: and adjustable O to -150 de. l/ A. With sche- matics and wet -adjust. instructions. $29.95 FOB Los Angeles. Calif. all for only 
Same as above but less the tubes 514.95 

5" DUMONT SCOPE 
yyHAS 

VARIABLE SWEEP 
Mod. ...Is. Videoaflatto`2 mc. Has 'X el Z a plibrrss.. 
Certified OX. W reprint of instr. book á79.50 
75 lbs fob Los Angeles 

MICROVOLTER SIGNAL GENERATORS 
(All have internal modulation.) 

NAVY LAP. 90.600 me, cert,fiea by Stand- $89,50 
aras Lab. ob Los Angele . 

NAVY LAE. 520 -1300 inc. n new original $119.50 
acking, fob Charleston. 

in 
S. Car 

c. cent S. 
fied 

C 
be Standards Lab. 3fob 

íL 00 Ann. $1 T 9.50 
NAVY LAG, 1200 -4000 me. certified by $349 ÇD 
Standards Lab. fob Los Angeles sl Fil J 

TEST INSULATION WITH 0. 32,000 VOLTS 
yDC Cond. Co. P530-1M60 

balls. Xfrnes. four h1A52 
tubes. filter n capacitors, and bleeder all inside the 
miniature il- filled a 1 ma de with lei ple. 60 input lÌ6 v to 

case. 
and 0 -118 o to plate pri. 

for 0-32.000 v dc out. Certified On. 26 lbs FOB Los 
Angeles, shipped only by Rai1Ea collect. $69.50 Only .. 

TUNING -FORK STANDARD FREQUENCIES 
VARO 6228, 400 cy S Oleo. Complete ckt w tube. 

output afrmr, in HS can. Needs 
28vde. New. w diagram $27.50 
1000 SOO 250.125 62ra cy. 2.02,,. Am. Time 
Prod. fork o ' ee , binary counters. Needs 

$79.50 250vde. 6.3 vac. New, w diagram i 
Combination BENCH 
POWER SUPPLY & 
400 CY Standard 
Model 400 -A: 400 cy fork 2 .001ee & 2 
BAUE supplied by 
VR1S0 & 50. Signal 
then amplitude control 
to 6V60T 6 frmr to 
Hi- lmped.. 16. B & 

binding posts. 
Other binding posts 
give: Filtered de 390 
by 1150Ö hm reducible 

with fixed 
50 ̀ 0 

series 
effective M- 

I resistance: take 
out up to 120 m Also 6.3 v ac. Ar & 2 isolated 
T2 v . 1 A each. All controls` and outputs on front 
Panel. 6' wd. 9" h. 14" de. Input 120 230v 50 60 

NEW. W schematic. 24 lbs fob Los $111 50 cy. NEW. 
Includes Am. Time Prod. fork) s-1 J 

2- CHANNEL RECORDING OSCILLOGRAPHS 
All use 5" roll charts; speeds 5, 25, 125 mm /sec. 
All certified as new new n w pens. FOB Los Angeles. 
B rush BL -202' Ink pens. D'Arsonval arive..5249.50 
Photron F2. electric writing. D'Arsonval....S249.50 
B rush. complete set, r corder & 2 matched amplifiers. 
Crystal pen dr,ne, very rugged. y fast 

Mdry 
wide swing. 1 my to 10 y puts. $375.00 

etered calibration. 3-pc s t 

STOP LINE VOLTAGE FROM FLUCTUATING 
Raytheon C V transformer w harmonic filter changes 
92.135 v. 60 to 115 v S loo 0-7.1 amps, through 

es -tuned 60 cy filter, eliminates har-p$49.50 
monies. New. fob Milpitas. calif 
Sola 1 RYA, 95.125 v 60 cy to 115 v t 

$19.50 loo, 0.6.7 amps. New, fob Pensacola. Fla. 

Sala 2 NVA can be used as step -down. SS -12S v or 
190 -250 v, 50 or 60 cy, to 115 v t las. $141.50 0.17. amps. New. fob Harrisburg, Pa. 

Servo output. turns 1 NVA Powerstat to n 
voltage! 90-130 v. SO 60 cy. Not frequency 

$97.50 sensitive. no harmonies FOS El Paso. Tex. 
TIME PAY PLAN. NEW DEAL: Any purchase, Pay 200 down, add 1000 of unpaid balance 1 e $10.00, 
whichever is greater, to the u id balance and divide 
by 12 to get monthly payment. 

SCHEMATICS /CONVERSIONS, SURPLUS GEAR 
L ist G. NEW: Sena long stamped addressed r 
Includes many Tech Manuals. Add 25e for chart e 

2 
laininq AN nNomenclature. Example of new listings: 

d 0 -page book on 1 -177. with diagram of MX -949/U 
socket adapter- A tube data compiled to March 1957. 

R 2 T Sl r niei$5MA 22 pages large put out schematics. .00. 

Calif. buyers please add 4% when remitting. 

R. E. GOODHEART CO. 
P. 0. Box 1220 -A Beverly Hills, Calif. 
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Indoor Antenna Outdoor Design 
"Printed- circuit" unit for hidden installation is 
comparison -tested against outdoor receptors. 

DURING the decade and a half of the 
television era. there has been a host 

of indoor antennas for which various 
manufacturers have claimed perform- 
ance equal to that of standard outdoor 
units. Despite a long history of dis- 
appointments in realizing that goal 
(see "Line -Cord Antennas: Fact and 
Fiction," ELECTRONICS WORLD, March), 
there is some evidence that the aim 
has been achieved. Jerrold Electronics 
Corp. is offering an intriguing antenna 
design for indoor use that also over- 
comes other objections to indoor units. 
Adaptable to concealment, it presents 
no appearance problems. Since it will 
require no more adjustment in use than 
conventional, non -rotatable outdoor 
units, it will not wear out. 

The entire antenna is incorporated 
on a flat. flexible mat six feet wide and 
less than two and a half feet deep. This 
"Magic Carpet" (Model MK -1) has the 
antenna configuration silvered on with 
a printed- circuit technique. Starting 
point for the design was the conical an- 
tennas one of the most popular through- 
out the country. With some changes 
this design, which is essentially a broad - 
banded dipole. was projected onto a 
flat plane so that it could be deposited 
on the "carpet." 

Across the forward portion of the 
antenna (open end of the V, as shown 
below) two "bars" may be seen. at 
right angles to arriving signals. On the 
low v.h.f. band. these bars help to 
maintain impedance match. On the 
high channels, the bars act as a direc- 
tor. increasing forward gain and mini- 
mizing the break -up of the polar - 
response pattern common to most coni- 
cals on the high band. 

Maximum voltage standing -wave 
ratio is reported as 1.4 on any v.h.f. TV 
frequency. Maximum v.s.w.r. at any 
point between 54 and 216 mc. is 1.7, 
making the antenna useful for FM re- 

ception. Gain characteristics across all 
frequencies are very close to those of 
standard outdoor conicals, with a bet- 
ter forward characteristic reported for 
the "Magic Carpet" on the upper chan- 
nels, as noted. All measurements for 
the MK -1 were made with the unit 
mounted on a wooden platform, to 
simulate the actual environment in 
which the antenna will be used. 

The antenna may be placed in an un- 
finished attic or crawl space, built into 
spaces between floors and ceilings, put 
on the ceiling or floor of a closet, or 
hidden under a rug. It is oriented in 
conventional fashion, connected to a 
standard 300 -ohm line, to which it is 
closely matched, and then forgotten. 
Obviously it should be kept away from 
metal and other objects that may load 
it and impair performance. For this 
reason, it is not recommended in large 
buildings that are built around metal 
frameworks. 

Recently demonstrated in a new de- 
velopment of Levitt homes under con- 
struction, 30 miles away from TV 
transmitters. the MK -1 impressed the 
builder to the point that he is building 
"Magic Carpets" into all homes in this 
colony. Other builders in other areas 
have also placed orders. Because of its 
size and shape, it is difficult to "null" 
this unit by body movement. In other 
words, people moving about the room 
in which the antenna is located under 
a rug. even when they are standing 
directly over it, have little effect on 
performance. 

Jerrold is now experimenting with 
"add -on" director and reflector carpet 
units for fringe use. Meanwhile the 
basic MK -1, going into mass production 
at this writing, should be available by 
the time this story is read. Although 
a definite list price has not been an- 
nounced. it is expected to be "under 
ten dollars." X30 

Permanent installation: a "Magic Carpet" being stapled to joists in the attic. 
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May, 1960 

AFAETiE HE- 
CITIZENS BAND 11 MEIER 

452, 
ERHETERODYNE TßANSCEIYE 

MADE IN U.S.A. 

COMPLETELY 
WIRED 

NOTA KIT! 

Not Superregenerative but SUPERHET! 

Unequaled Performance and 
Design ...The Greatest VALUE In 
The Citizens Band Field! 

5 Crystal Controlled Transmitting Positions: Operates at a maximum 
FCC legal power input of 5 watts fully modulated. 
Superheterodyne Tuneable Receiver Over Full 22 Channel Band: RF 

stage in both Transmitter and receiver, 3 watts audio output plus 
large 4" speaker. 
Complete with Transmitting Crystal: Removable front plate for easy 
accessability of crystals. Channel 9 crystal supplied. 
4 Dual Function Tubes, plus 2 Single Function Tubes, plus 2 Rectifiers 
for 12 Tube Performance: Compares with units costing 3 times as 
much. Unexcelled reception on land and sea with coverage up to 20 or 
more miles depending on antenna height and terrain. 
Planetary Vernier Tuning: Controls include 3 position function switch 
(transmit, receive, plus transmit with spring return) and squelch noise 
limiter control switch. 

s High Output Crystal Microphone: 2 position push to talk slide switch; 
especially designed for sustained transmit operation with a minimum 
of background noise. 
Adapts for Use Anywhere: Modern compact styling. Brackets are sup- 
plied for easy mounting of unit in auto, truck or boat. Addition of 6 or 
12 volt power supply (separately supplied) adapts transceiver for 
mobile operation. Only 41/2 "D x 6 "W x 4 "H. 
Anyone Can Operate: No examination or technical knowledge required - Any citizen 18 years or older is eligible for a license. Simply fill out 
FCC application supplied with HE -15 Transceiver. 
HE -15 Factory Wired and Tested (Less antenna). 5.00 Down Net 64.50 
HE -17 Whip Antenna Net 6.95 
HE -16 Power Supply For 12 Volts Net 11.95 
HE -18 Power Supply For 6 Volts Net 11.95 

1 

I 
FREE! 
1960 
CATALOG 

CUT OUT 

AND PASTE 

ON POST 

CARD 

SEND 305 

GIANT SIZE 

PAGES 

- FREE 

Use in the Home 

Booting - Ship to Shore 

7"1: 

On the Farm 

Business - Trucking 

COMPLETELY WIRED 
NOT A KIT! 

64.50 
ONLY 5.00 DOWN 

Call Letter 
Card Holder 

Removable 
Front Plate for 
Easy Crystal 
Accessibility 

Squelch Control 
Switch 

Coax Antenna 
Connector 

5 Position 
Crystal Selector 

3 Position 
Function Switch 

High Output 
Crystal Microphone 

Planetary 
with 2 Position 

Vernier Tuning 
Push Talk 
Slide Switch 

LAFAYETTE 
RADIO Neme. 

P.O. BOX 222 Address 
JAMAICA 31, N. T. 

DEPT. RE -A City Zone State 
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Construction details on a broadband, high 
gain antenna with about 8 db gain from 30 to 

300 mc.; useful for ham and TV reception. 

The 

THE logarithmically periodic antenna 
may be the answer to the antenna 
man's dream because it is broadband, 

omni -directional, and exhibits high 
gain. The log- periodic is so named be- 
cause its electrical characteristics are 
repeated periodically as the logarithm 
of the frequency. Practically, it has a 
ten -to -one bandwidth; in theory, the 
bandwidth is almost infinite. 

Gain is about 8 db above an isotropic 
radiator, roughly equal to that of a 
three- element yagi. Additional experi- 
mentation by the antenna industry will 
no doubt eventually result in gains of 
10 -13 db, about that of a 5- to 10 -ele- 
ment yagi. 

What does this mean to the average 
amateur? It means that one antenna 
(shown in Fig. 5), about the size of 
stacked three -element yagis for ten 
meters, will be able to do the follow- 
ing: Cover all of the ten -meter band, 
the 40 -mc. Sputniks, the 50 -mc. band, 
TV channels 2 -6, the FM band 88 -108 
mc., the U.S. satellite frequencies at 
108 mc., all of the two -meter band, TV 
channels 7 -13, and the 220 -mc. band. 
The rest of the useful bandwidth of the 
antenna would take in part of the u.h.f. 
aircraft band of 225 -400 mc. 

To give you an idea of the space 
saved, it would take 67 three -element 
yagis, each 4 mc. wide, to do the same 
job! And that is quite an antenna 
farm, even for the Texas boys! 

This article will give a few of the 
parameters which describe the electri- 

100 

rnibm ru ru 
By CALVIN R. GRAF, W5LFM 

Fig. I. V.h.f. log- periodic array mounted 
on tower with coverage from 30 -180 mc. 

1 

cal operation of the log- periodic. De- 
tailed design information can be found 
in the many articles which have ap- 
peared in various publications.'. '' Fig. 
2 is a diagram of one of the sides which 
go to make up the antenna. Two such 
sides are spaced a certain angle, such 
as a bow -tie antenna almost bent 
back on itself, and fed at the vertices 
of the triangles by means of coax line 
run up one of the booms (unbalanced) 
or by 150 -ohm parallel -wire line at the 
apex (balanced). A stepped- exponen- 
tial line within and bonded to the lower 
boom transforms from 50 ohms up to 
the 150 -ohm feedpoint of the antenna. 
See Fig. 3. 

The log- periodic antenna, which has 
yet to be explained mathematically. ap- 
pears to be an unusual animal. While 
there are many possible configurations 
of the basic unit of zig -zag elements 
placed on a boom, the most popular one 
at the present time is that shown in 
Fig. 5. The unusual part comes from 
the fact that energy is fed directly to 
each boom (insulated from each other 
at the feedpoint1, yet it is the cross zig- 
zag elements (all connected to the 
boom electrically and mechanically) 
which do the radiating (as in a yagi). 
The phase point of the array moves 
toward the feedpoint as the frequency 
increases. As the frequency goes up, 
fewer of the larger elements are used 
and beamwidth and gain remain almost 
constant. 

Other configurations of the array in- 
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elude two planer log structures placed 
at right angles to each other to pro- 
vide a horizontally polarized omni- 
directional pattern. Prior to the log 
antenna, there was no broadband hori- 
zontally polarized antenna, such as the 
discone for vertical polarization. The 
elements can also be arranged to pro- 
duce circular polarization of either ro- 
tation sense. 

A point is reached where the log - 
periodic does not provide sufficient gain 
in a system and it is more practical to 
go to a different type of structure, even 
though the log might continue to work 
to a much higher frequency. In this 
case, a log can be used to feed a para- 
bolic reflector. It used to be quite a 
task to change the narrow -band feeds 
of a large array such as a 28 -foot dish 
when desiring a different frequency 
coverage. However, Isbell reports` us- 
ing one log feed to cover 105 to 430 mc. 
Printed -circuit techniques can be used 
to form the feed when the frequency 
approaches several thousand mega- 
cycles. 

Bandwidth of an antenna has to be 
related to v.s.w.r., gain, or polarization. 
Most high -gain antennas have narrow 
useful bandwidths as determined by 
v.s.w.r. or gain uniformity. A yagi is 
performing well if it can crank out 5- 
7(4 bandwidth. A practical log struc- 
ture will keep running long after it has 
passed a 10 to 1 frequency ratio. The 
v.s.w.r. of the log is generally less than 
2:1 across this band of frequencies. At 
this point, the mismatch loss is just .5 
db. 

High -frequency log antennas are 
available" which cover 6.5 to 60 mc. in 
one structure. Think of the number 
of 3- element yagis required to cover 
this bandwidth. Fig. 1 shows a v.h.f. 
log- periodic array designed for polari- 
zation change, using a motor, mounted 
atop a 60 foot tower.' 

Close modeling of the mechanical 
parts is essential for good electrical 
operation of the antenna. The longest 
element is about a half -wavelength for 
the lowest frequency and the shortest 
element is about 3H wavelength at the 
highest frequency. The element di- 
ameters must be properly tapered to 
assure smooth operation and become 
smaller as the frequency goes up. Op- 
eration at the high end is dependent on 
good modeling techniques of the apex 
of the triangle sides as this is the por- 
tion which does the radiating. 

Fig. 4 shows the parameters which 
determine response of the log- periodic. 
Since there are so many variables. it is 
best to use a known set of values and 
reproduce the array without resorting 
to elaborate test methods which are 
generally not available to everyone. 
Directivity is in the direction in which 
the structure points -as that of an 
arrowhead. 

Dimensions for the individual sides 
are shown in Fig. 2. The reducing proc- 
ess is continued toward the apex 
where the tubing becomes too small to 
work. At this point a solid piece of 
metal can be used, or a triangle made 
of the tubing, as shown in Fig. 5. The 
May, 1960 
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Fig. 2. Dimensions used in designing 
log -periodic antenna. Refer to text. 

OELECTRIC 
OUTER INNER 

CONDUCTOR CONDUCTOR 

SOIL eon 
Fig. 3. Center conductor of coax line 
stepped to provide impedance change 
from 50 to 150 ohms. Line runs up boom 
of lower antenna element. The more steps 
employed, the smoother the transition. 

i ' 1 
OwECnON d TRANS- 
MOM AIO eECOr1w 

Fig. 4. Parameters of antenna with r = 
C/A = XIV. Antenna is fed at apex of 
triangles at 150 -ohm point. Note that 
one side of the antenna is reversed. 

steps would be as follows: (1) deter- 
mine the lowest frequency to be cov- 
ered, (2) length of the longest element 
establishes low- frequency end of array, 
make this .525X, (3) calculate the 
length of each element and its distance 
from the apex (starting with the long- 
est) using the following relations: 
length of each element is 1.15 its dis- 
tance from the apex; distance from the 
apex to each element is .775 the dis- 

tance of the next longer element, (4) 
establish value of a (60 degrees is a 
good value), (5) establish a value of 
r, may be .4 to .707 (.6 is a good value) , 
(6) establish large angle ¢ between the 
two antenna sections for highest gain 
(45 to 60 degrees is good). 

With these parameters, gain would 
be 8 db over isotropic and front -to -back 
ratio would be better than approxi- 
mately 10 db. 

Additional experimentation by the 
industry may yield results which allow 
a single side to be fed and yet produce 
the same broadband results. In this 
case the array would be horizontal and 
look like a single yagi, occupying less 
space than the present design. 

Much of the credit for the develop- 
ment and popularization of the log - 
periodic should go to DuHamel of Col- 
lins Radio Company and Isbell of the 
University of Illinois who did much of 
the basic design and modeling of the 
array. 

The log- periodic antenna will prob- 
ably become increasingly popular in 
the future. There is no doubt that 
Minerva was guilty of understatement 
when he said': "Antennas of this na- 
ture represent a major advancement in 
the antenna field. It is felt that in a 
short period of time antennas of this 
kind will be located all over the world. 
and will be satisfying a great many 
requirements." 

The author wishes to express his ap- 
preciation to Justin R. Duncan for his 
advice and comments during the prepa- 
ration of this article. 
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Fig. 5. Log -periodic antenna with useful coverage from approximately 30 -300 mc. 
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Build the BEST BUY in 

CITIZENS BAND TRANSCEIVERS... 

E/CO 

.760 (117 VAC) less bracket: 
Kit 559.95. Wired $69.95. 

4,..woreqr 
,.,,,.a.-_ 

#761 (117 VAC & 6 VDC): Kit $69.95. Wired $99.95. 

#762 (117 VAC & 12 VDC): Kit $69.95. Wired $99.95. 

A thoroughly useful and reliable citizens band transceiver of exemplary 
electronic, mechanical, & industrial design. Consists of a powerful 5 -watt 
(as defined by FCC), crystal-controlled transmitter & extremely sensitive, 
highly selective superheterodyne receiver with RF stage & noise limiter. 
Includes built -in speaker & detachable ceramic microphone. Features pre- 
set & sealed crystal oscillator circuit elements. Broad tuning permits 
shifting from any of the 23 citizen band channels to any other simply by 
changing crystals -no adjustments needed. Built -in variable "pi" network 
matches most popular antennas. Directly attached base -loaded portable 
whip. rear bumper mounting, & ground plane (roof) antennas available. The 
quality & precision of this transceiver is very necessary for consistently 
dependable operation -increasingly so in the future when citizens band 
is put to greater use. No exams or special skill needed - any citizen 18 
years or older may obtain station license by submitting FCC form, supplied 
by FICO. 

Build the Best 6- TRANSISTOR RADIO RA -6 

Kit $29.95 Wired $49.95 
includes FET, less 9V battery 

American -made with finest qual. 
ity parts. High sensitivity and 
selectivity. New plug -in type 
transistors easily removable for 
checking. Big -set volume and 
tone with 4" x 6" PM speaker & 
250 mw push -pull audio output 
stage. Built -in Ferrite rod an 
tenna. Pre-aligned RF & IF trans- 
formers. Planetary vernier 
tuning (7:1 reduction) for easy 
station selection & tuning. High- 
impedance earphone jack (for 
private listening. Attractive tan 
leatherette case, retractable 
handle. Compact: 83" w, 43" 
h, 23/4" d. Only 3 lbs. 

Build the Best HAM GEAR 

New Code Practice Oscillator #706 
Kit $8.95 Wired $12.95 
Rugged battery -operated transistor oscillator circuit with 
built in 3" speaker. Front panel (deep-etched satin alu 
minum) has flashing light, phone jack, pitch control (500- 
2000 cps), external key terminals, "temporary" key. 
Panel switch selects Tone, Light, or both Tone & Light. 
63/4" h, 33/4" w, 23/4" d. 

90 -WATT CW 

TRANSMITTER* #720 
Kit $79.95 Wired $119.95 

*U.S. Pat. No. D- 184,776 

"Top quality" - ELECTRONIC KITS 
GUIDE. Ideal for veteran or novice. 
90W CW, 65W external plate modula. 
tion. 80 through 10 meters. 

HIGH LEVEL UNIVERSAL 

MODULATOR- DRIVER #130 
Kit $49.95 Wired $79.95 

Cover E5 $4.50 

Delivers 50W undistorted audio. Modulates 
_ transmitters having RF inputs up to 100W. 

Unique over -modulation indicator. 

GRID DIP METER #710 
Kit $29.95 Wired $49.95 
Includes complete set of coils for full band 
coverage. Continuous coverage 400 kc to 250 
mc. 500 ua meter. 

Compare - judge for yourself - at your 
neighborhood EICO dealer. For FREE cata- 
log on over 70 models of easy -to -build 
professional test instruments, hi -fi and 
ham gear, fill out coupon on Page 33, 

Add 5% in the West. © 1960 
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"THE RADIO AMATEUR'S HANDBOOK" compiled and 
published by American Radio Relay League, West Hartford, 
Conn. 584 pages plus tube and catalogue sections. Price 
$3.50 in U. S. Thirty- seventh Edition. 

Here is the 1960 edition of the amateur's "bible" in new 
and expanded form. The sections on the theory of radio - 
communications have been brought up to date and the 
material on the construction of various items of ham gear 
has been revised to include a number of new designs. 

In addition to providing construction details on equip- 
ment designed for all classes of amateur service, special 
methods of communication, including sideband, radiotele- 
typewriter, and mobile, are covered in some detail. 

The chapter on vacuum -tube characteristics, always one 
of the most valuable sections of the Handbook. has been 
brought up to date and expanded to include newly devel- 
oped tubes. 

The catalogue section features the equipment and com- 
ponents of a number of leading makers of ham equipment 
with emphasis on complete product specifications for refer- 
ence purposes. 

The sixteen -page index. which completes the volume, 
facilitates locating the specific circuit or subject the user is 
seeking. Like its predecessor volumes this new Handbook 
provides both Novice and experienced amateur radio op- 
erators with a compact, one -book ham shack "library." 

e 

"MEDICAL ELECTRONICS" by Edward J. Bukstein. Pub- 
lished by Frederick Ungar Publishing Co., New York. 164 
pages. Price $3.50. 

Although this volume has been written primarily for the 
electronic technician who may be called upon to service 
the medical electronic equipment discussed in the text, this 
book should also be of interest to medical students, tech- 
nologists, nurses, physicians, surgeons, and medical re- 
searchers. 

The author covers strip chart recorders, the recording 
of biological potentials, recording of nonelectrical physio- 
logical phenomena. radio -isotopes, x -ray apparatus, dia- 
thermy and inductothermy, electrodiagnosis, electrothera- 
py. and electrosurgery, and ultrasonics. 

In each instance the author has written introductory 
material explaining the function and application of the 
equipment covered and listing the parameters or operating 
tolerances of such gear. The various general types of units 
are discussed along with commercial examples of such 
equipment. Partial schematics, line drawings, graphs, and 
photographs are used lavishly to illustrate the text ma- 
terial. Each chapter carries a specialized bibliography for 
those wishing a more comprehensive treatment of a par- 
ticular subject. 

Technicians accustomed to servicing television receivers 
should have no difficulty in making the transition to the 
servicing of the medical electronic equipment covered in 
this volume. 

"BASICS OF FRACTIONAL HORSEPOWER MOTORS 
AND REPAIR" by Gerald Schweitzer. Published by John F. 
Rider Publisher, Inc., New York, 162 pages. Price $3.90. 
Soft cover. 

While all of the types of motors discussed by the author 
in this book aren't encountered by the radio -TV technician 
in the course of his job, many such units used in phono- 
graphs, tape recorders, antenna rotators, etc. are "bread - 
and butter" items to the service shop. 

The text material is divided into thirteen chapters and, in 
addition to discussing the various types of motors, covers 
testing, care and maintenance, control devices, and motor 
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protective devices. A glossary of terms 
and a comprehensive index complete 
the book. 

Like many of the texts from this 
publisher, the book is so lavishly illus- 
trated by line drawings, pictorials, and 
photographs that it lends itself admi- 
rably to the "do -it- yourself" seeker 
after knowledge as well as in more for- 
mal classroom presentation of the sub- 
ject. 

"COMPUTERS AND HOW THEY 
WORK" by James D. Fahnestock. Pub - 
lished by Ziff- Paris Publishing Cont- 
pnny, New York. 224 pages. Price $4.95. 

Here is a book for the intelligent lay- 
man, the businessman, the computer 
technician, or those wishing to enter 
the computer field. Written in non- 
technical language and employing fa- 
miliar analogies, the author covers the 
function of electronic computers, com- 
puter language, computer arithmetic, 
digital- computer programming, comput- 
er logic circuitry, how men and ma- 
chines communicate, how computers 
"remember," analog computers, data - 
acquisition systems, and typical com- 
puter systems. 

The text is lavishly illustrated with 
line drawings, schematics, and photo- 
graphs of various commercial units and 
their components. No pre- requisite 
training or experience in electronics is 
demanded of the reader hence the book 
is entirely suitable for anyone inter- 
ested in or who works with computer 
equipment. 

"SCIENCE STUDY SERIES" published 
by Doubleday d Cutnpantgl. Inc., Gar- 
den City, N. Y. Four volumes (Nos. 
7, 8, 9, and 10). Soft binding. 

Here are four more volumes in the 
new Doubleday Anchor library of basic 
scientific information -and impressive 
additions at that. 

The four new titles are: "Crystals 
and Crystal Growing" by Holden & 
Singer (Vol. S7, price $1.45); "The 
Physics of Television" by Fink & 
Lutyens (Vol. S8, price 95 cents); 
"Waves and the Ear" by Van Bergeijk, 
Pierce & David. Jr. (Vol. S9, price 95 
cents) ; and "The Birth of a New 
Physics" by Cohen (Vol. S10, price 95 
cents) . 

As was the case with the earlier 
volumes in the series, these books have 
been prepared and produced with un- 
usual care and with close attention to 
detail. In each instance the authors 
have been selected with rare discrimi- 
nation not only for their knowledge 
of their subjects but for their ability 
to transmit their knowledge to the lay- 
man in clear, non -technical language. 

All of the books are lavishly illus- 
trated- -many of them contain color 
plates in addition to the schematics, 
line drawings, and photographs. Again, 
we would like to congratulate the pub- 
lisher for participating in this unusual 
educational program which brings sci- 
entific knowledge within the mental 
and financial reach of a large segment 
of the population. -M- 
May. 1960 

ELECTRONIC ENGINEERS - 

1/1eres at 

fine future 
fill- you 111 

I)111(1 Processing 

t'1l lt 
Burroughs 

Advance your career in the most critical field of tomorrow: integrated DATA 
PROCESSING for military weapons systems at BURROUGHS, Military Field 
Service Division. Participate in challenging work on important long range 
ATLAS and SAGE programs. 

SYSTEMS ENGINEERS 
To conduct simulated operational tests and evaluation studies related to the functional 
analysis of weapons guidance control systems. Candidates should possess BSEE with 
experience in radar, digital computer techniques, communications or related fields. 

FIELD ENGINEERS 
For assignments involving direct supervision of field teams in the installation and 
maintenance of data processing equipment. Requires minimum of 10 years' experience 
and willingness to relocate. 

JUNIOR ENGINEERS 
Recent college graduates to take part in a formal training program at full salary (no 
experience required). Upon completion you will be assigned to either the Field Opera- 
tions Department, Engineering Department or our recently established Field Test and 
Development Department in accordance with the abilities and aptitudes evidenced 
during the training program. 

The above positions carry Burroughs' exceptional benefit programs. Inquiries 
are invited from qualified candidates. Please write Mr. R. F. Johnson, Dept. 2482. 
Burroughs Corporation, Military Field Service Division, Burroughs Drive, 
Radnor, Penna. (a suburb of Philadelphia). 

B 
Burroughs Corporation 

he 
"NEW DIMENSIONS /in computation for military systems" 
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EXAMINE ANY OF 

THESE TESTERS 
YOU 

BUY!! 

Yes, we offer to ship at 

our risk one or more of 

the testers described on 

these pages. 

Terms 512.50 alter 10 day trial, 
then 56.00 monthly for 5 months 

r1 1'I III(Ilt'S NEW y111U1 L :, 

VACUUM TUBE 
VOLTMETER 

WITH NEW 6" FULL -VIEW METER 
Compare it to any peak -to -peak V. T. V. M. made 

by on other manufacturer at am price! 
Extra large meter scale enables us to print all 

calibrations in large easy -to -read type. 
Employs a 12AÚ7 as D. C. amplifier and two 

9006's as peak -to -peak voltage rectifiers to assure 
maximum stability. Meter is virtually burn -out 
proof. The sensitive 400 micro- ampere meter is Iso- 
lated from the measuring circuit by a balanced push - 
pull amplifier. Uses selected 1'; zero temperature 
coefficient resistors as multipliers. This assures un- 
changing accurate readings on all ranges. 
AS A DC VOLTMETER: The Model 77 Is indispens- 
able in Hi -Fi Amplifier servicing and a must for 
Black and White and color TV Receiver servicing 
where circuit loading cannot be tolerated. 
AS AN ELECTRONIC OHMMETER: Because of Its 
wide range of measurement leaky capacitors show up 
glaringly. Because of its sensitivity and low loading. 
Intermittents are easily found. isolated and repaired. 
AS AN AC VOLTMETER: Measures RMS values it 
sine wave, and peak -to -peak value if complex wave. 
Pedestal voltages that determine the "black" level 
in TV receivers are easily read. 

SPECIFICATIONS 
DC VOLTS -0 to 3 15 75 '150/300/750/1,500 volts 

at I1 megohms input resistance. AC VOLTS (EMS) -0 to 3 15 75. 150,300/750 ' 1,500 volts. AC VOLTS 
(Peak to Peak 1-0 to 8.'40. 200i400 800,2.000 volts. 

ELECTRONIC OHMMETER -0 to 1.000 ohms' 
10,000 ohms / 100.000 ohms/ 1 megohm '10 megohms 
100 megohms 1,000 megohms. DECIBELS: -10 db 
to i 18 db. C 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 I. 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 in- 
put resistance. 

Comes complete with operating In- 50 structions, probe, leads, and stream- 
lined carrying ease. Operates on 
110 -120 volt 60 cycle. Only 

Terms ,, 58 50 oft 10 dry at, 
then 56 00 per ,month for 5 rr,or,rM. 

SUPERIOR'S Nlat 5101)1:1. 1 i 

SUPER -METER 
WITH NEW 6" FULL-VIEW METER 

A combination VOLT -OHM MILLIAMMETER 

Plus CAPACITY, REACTANCE, INDUCTANCE 
& DECIBEL MEASUREMENTS 

Also Tests SELENIUM & SILICON RECTIFIERS, 
SILICON & GERMANIUM DIODES 

The model 79 represents 20 years of continuau: 
experience in the design and production of SUPER - 
METERS, an exclusive SILO development. It includes 
not only every circuit improvement perfected in 20 
years of specialization but, in addition includes those 
services which are "musts" for properly servicing tit, 
ever- increasing number of new components used in 
all phases of today's electronic production. For ex- 
ample with the Model 79 SUPER -METER you can 
measure the quality of selenium and silicon rectifie, 
and all types of diodes -components which has'e con ,. 
into common use only within the past five years. and 
because this latest SUPER -METER necessarily re- 
quired extra meter scale, SICO used its new full -views 
6 -inch meter. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75. 150/750 /1,500. A.C. 

VOLTS: 0 to 15'30, 150/ 300/I.500/3,000 D.C. CUR - 
BENT: 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 + I8. + 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 fond 
from 1 MFD to 1000 MFD. All Germanium Diodes. All 
Selenium Rectifiers. All Silicon Diodes. All Silicon 
Rectifiers. 

Model 79 comes complete 
test 

with open- A 50 streg lineducaioyi, Ica lease, and Vx streamlined carrying case. Use Oo 
Only the bench -use it on calls. Only 

Terms: St I.SO after 10 doy trial, 
then $6.00 per month for 6 months. 

SUPERIOR'S NEW MODEL TV -50A 

GENOMETER 
7 Signal Generators in One! 

R.F. Signal Generator for A.M. 
R.F. Signal Generator for F.M. 

Audio Frequency Generator 
Marker Generator 
Bar Generator 
Color Dot Pattern Generator 
Cross Hatch Generator 

This Versatile All- Inclusive GENERATOR 

Provides ALL the Outputs for servicing: 

A.M. RADIO BLACK AND WHITE TV 

F.M. RADIO COLOR TV AMPLIFIERS 

It. F. SIGNAL GENERATOR: 100 Kilocycles to 60 
Megacycles on fundamentals and from 60 Megacycles 
0 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: 
Provides a variable 300 cycle to 20.000 cycle peaked 
wave audio signal. 
MARKER GENERATOR: The following markers are 
provided: 189 Kc.; 262.5 Kc., 456 Kc., 600 Kc., 1000 
Kc., 1400 Kc., 1600 Kr., 2000 Kc., 2500 Kc.. 3579 Kr.. 
4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc is the color burst 
frequency.) 
BAR GENERATOR: Pattern consists of 4 to.16 hori- 
zontal bars or 7 to 20 vertical bars. 
DOT PATTERN GENERATOR (FOR COLOR TV): 
The Dot Pattern projected on any color TV Receiver 
tube by the Model TV -50A will enable you to adjust 
for proper color convergence. 
('ROSS HATCH GENERATOR: The pattern consists 
of non -shifting horizontal and vertical lines Inter- 
laced to provide a stable crass-hatch eti,c% 

The Model TV -50A comes complete 
with shielded leads and operating in- 
structions. Only 

WHAT IF YOU'RE NOT COMPLETELY SATISFIED? 
You are privileged to return any goods pur- 
chased from us -no explanation of any kind 
necessary. Just return our goods after 10 

day free examination and we automatically 
cancel our invoice. Request for permission 
to return is never required. 
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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 

Len if completely satisfied pay on the interest -free terms 

plainly specified. When we say interest -free we mean not 

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 ads -that is all you pay except 

for parcel post or ether transportation charges we moy 

Prepay. 

Terms: 56.50 after 10 day trio!, 
then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 82:\ 

A truly do- it- yourself type 

TUBE TESTER 
TEST ANY TUBE IN 10 SECONDS FLAT ! 

O'!'urn the filament selector .witch to posi- 
tion specified. 

Insert tube into a numbered socket as 
T designated on our chart foyer 600 types 

included). 

OPress down the quality button - 
THAT'S ALL! Read emission quality direct 

on bad -good meter scale. 
Tests over 600 tube types. Tests OZ4 and other 

gas -filled tubes Employs new 4" meter with sealed 
air- damping chamber resulting in accurate vibration - 
less readings. Use of 22 sockets permits testing all 
popular tube types and prevents possible obsolescence. 

Dual Scale meter permit 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. 
Production of this Model was delayed a full year 
pending careful study by Superior's engineering staff 
of this new method of testing tubes. Don't let the 
low price mislead you! We claim Model 82A will out- 
perform similar looking units which sell for much 
more -and as proof, we offer to ship it on our ex- 
amine before you buy policy. 
Primarily, the difference between the conventional 
tube tester and the multi -socket type is that in 
the latter, the use of an added number of specific 
sockets (for example, in Model 82A the noval is 
duplicated eight times) permits elimination of ele- 
ment switches thus reducing testing time and possi- 
bilty of Incorrect switch readings. 
To test any tube, you simply Insert it into a num- 
bered socket as designated. turn the filament switch 
and press down the quality switch- THAT'S ALL! 
Read quality on meter. Inter-element, leakage, if any, 
indicates automatically. 

Model 82A comes housed In hand- 
some. portable, Saddle -Stitched Tex - 
on case. Only 

Try any of the instru- 
ments on this or the 
facing page for 10 days 
before you buy. If com- 
pletely satisfied (ken 
send down payment and 
pay balance as indicated 
On coupon.. a Interest 

at Finance Chores 
Added: If not completely 
satisfied return unit to 
us. no explanation nec- 
essary. 

May, 1960 

Terms: $11.50 offer IO day trial, 
then $6.00 monthly for 6 months. 

sI'PEltl(yll's \I lt MODI I, '1tf-11 

STANDARD PROFESSIONAL 

TUBE TESTER 
Tests all tubes, including 4, 5, 6, 7, Octal. Lockur. 

Hearing Aid, Thyratron, Miniatures. Sub -miniature., 
Novels. Subminars, Proximity Fuse Types. etc. 

Uses the new self -cleaning Lever Action Switc i. 
for individual element testing. All elements are num- 
berd according to pin - number in the ßM.4 base num- 
bering system. Model TW -Il does not tue combinatior. 
type sockets. Instead individual sockets are used foi 

each type of tube. Thus it is impossible to damage :s 

tube by inserting it in the wrong socket. 

Free- mov.ng built -ln roll chart provides complut» 
data for all tubes. Printed in large easy -to -read type 

NOISE TEST: Phono -jack on front panel for plug- 
ging in either phones or external amplifier delete 
microphonic tubes or noise duc to faulty element: 
and loose internal connections. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW -CURRENT TURES 
Previously, on emission -type tube testers. it has 

been standard practice to use one scale for all tubes. 
As a result, the calibration for low- current types has 
been restricted to a small portion of the scale. The 
extra scale used here greatly simplifies testing of 
low- current types. 

Comes housed In a handsome, port- $ 

47 
S O 

able Saddle Stitched Texon case. 
Only 

Terms $8.50 offer 10 day trial, 
then 56 00 monthly for 5 months. 

. 1 1.1 I;Itel: .) lt yl(elel 1. S. 

C. R.T. TESTER 
Tests sad 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 83 is not simply a rehashed black and white 
C.R.T. Tester with a color adapter added. Model 83 
employ's a new improved circuit designed specifically 
to test the older type black and white tubes. the 
newer type black and white tubes and all color pic- 
ture tubes. Model 83 provides separate filament 
operating voltages for the older 6.3 types and the 
newer 8.4 types. Model 83 employs a 4" air- damped 
meter wills quality and calibrated scales. Model 83 
properly tests the red. green and blue sections of color 
tubes individually -for each section of a color tube 
contains its own filament, plate, grid and cathode. 
Model 83 will detect tubes which are apparently good 
but require rejuvenation. Such tubes will provide a 
picture seemingly good but lacking in proper defini- 
tion. contrast and focus. To test for such malfunc- 
tion, you simply press the rej. switch of Model 83. If 
the tube is weakening. the meter reading will indicate 
the condition. Rejuvenation of picture tubes is not 
simply a matter of applying a high voltage to the 
filament. Such voltages improperly applied can strip 
the cathode of the oxide coating essential for proper 
emission. The Model 83 applies a selective low voltage 
uniformly to assure increased life with no danger 
of cathode damage. 

Housed in handsome portable Saddle 
stitched Texan case -complete with 
sockets for all black and white tubes 
and all color tubes. Only 

Y 

MOSS ELECTRONIC. 1.st, 
Dept. D -748, 3549 Tenth Ave., New York :H, N. Y. 

Please send me the units checked on approval. If 
completely satisfied I will pay on the terms specified 
with no interest or finance charges added. Other- 
wise. I will return after a 10 day trial positively 
canceling all further obligations. 

Name 

Address 

City Zone ....State 

Model 77 Total Price $42.50 
S1 ^..50 within 10 days. Balance 
56.00 monthly for 5 months. 

n Model 79 ..Total Price $36.50 
56.30 within 10 days. Balance $6.00 
monthly for 5 months. 

Model TV-30A ..Total Price 547.50 
$11.50 within 10 days. Balance 
$6.00 monthly for 6 months. 

[ Model 82A . .. Total Price 536.50 
$6.50 within IO days. Balance $6.00 
monthly for S months. 

Model TW -11 ...Total Price 547.50 
511.50 within 10 days. Balance 
$6.00 monthly for 6 months. 
Model A3 Total Price $38.50 
58.50 within 10 days. Balance $6.00 
monthly for 5 months. 

All prices Net. F.O.B.. N.Y.C. 
Export Division: Rocke International Corp.. 

1$ East 40th St.. New fork 10. N. l'. 
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Advance 
STEPPING 
RELAYS! 

Resettable 12 VDC coils,3 deck, 10 pos. eaaeÇ 
/add. IA S IB contact at reset position tiT ..s SSJJ 

16 deck, 22 position 522.50 

POWER SUPPLY KIT! 
P. 2151/. 5V Cy. Sec.. p.. 

S by choke O121a8 
d. 

600 ó i condensers 
m 

it sí.50 
4yaM A R Power Supply 

115 V. 60 caylc. Input 12.14 VDC. 2 
put filtered and fully housed. 

SPECIAL S6r95 

* * POWER TRANSFORMERS * * 
117 V. Pri., SOO VCT., 200 Ma.: 6.3 V.. 5`4,5 
S Amps: 5 V.. 2 Amps J 
720 VCT.. 200 Ma.: 12.6 V.. 3 Amps: 6 3 V., 53,95 10 Amos: S V.. 3 Amos J 
1000 VCT 200 ma.: 6.3 V ct amps: SV S6,45 3 amos. 
1200 VCT. 600 ma: 6.3 V (030 amps. 512.50 sV 'I 12 amps. sba 6.3 a sV windiness 

-TRANSFORMER Buys!! - 
ALL WITH 115 VOLT PRIMARY 

6.3 V. SEC. 1 Amp. 51.25 6.3 V SEC. Amp.. 2 -29 
110 OR 220 PRI 5- 12 V SEC. 2 Amp 1.49 

lean 
VbEC.3e ,P 1.59 6.3VSEC. 15AmoCT 3.95 

110.220 step up' 12 V SEC. I Amp . 1.19 
dawn tsfml 

yy 

24 V 150 VA 2.69 
24V 
Step upCdownmTransformer 110 V.220 V 10 mp. 9.95 
Primary 115, sec. 6 V -7 V -6 V. 75 VA 2.75 
Plate 3100 VCT 3Q0 Ma 17.75 * * RELAYS! RELAYS! RELAYS! * * 
110 VAC OPDT....12.75 Sigma 3.200 -ohm 
120 

a mACL aclDiT. co- 3.45 
SPOT .. 2.45 

24 VAC SPOT Sigma 
1-F- 51.10 

24 VDC O PPT 2.95 9V br Vbl. 1.65 

24 VDC, 4 PDT 2.95 115 VAC SSp. dbl. 
24 VDC. DPDT w/ br . 25 amp cont. 

dust cover 2.45 ISO VA 1.69 
24 VAC 3PD' 2.25 

8 VDC LARGE 
AC. 

VAC 3 PDT. 5 -0 2.25 
LARGE STOCK AC, DC RELAYS! 

SOLENOIDS 
I15V 60 ye. cont. dty. 22 lb, pull ea 55.75 
18 lb. pull.. ..ea. 54.75 8 lb. Dull... ea 2.30 

Chokes -Fully Cased 
6 nv. 100 Ma ..51.09 

10 hy. 100 Ma.... 1.75 
22 hy. 100 Ma.... 2.59 
20 hy. 110 Ma.... 2.10 

6 nv. 200 Ma 1.59 
10 ñÿ. 350 Ma .. 3.95 
20 . 300 Ma 7.^5 

TELEPHONE 
HEADSET 
Murdock model N -550 
h,gh . Ind. 

$3.69 Bove, SPECIAL 

3 or 4 Wire Telephone Coiled Cords(_ specilyl 
Nev. duty. Each.. .. 99e (6 for 55.501 

RG CO -AX CABLE -UG CONNECTORS 
6 U. 100.ft. lengths 57.75 
ss U. 100 -ft. lengths 4.75 
59 U 100 -ft. lengths .75 
50 230 connectors 3 for 1.25 
PL 259A connectors 3 for 1.25 
M 359A onnectors 3 for 1.15 
Adaptors for 55 U or 59 'u 22e ea. 

OIL CONDENSER BARGAINS 
3 Mid 1500 VDC.. 3.25 
5 Mid 1500 VDC.. 3.25 
3 Mia 2000 VDC. 2.75 
2 Mid 2500 VDC. 2.25 
I Mid 3000 VDC.. 1.75 
3 Mid 000 VDC. 7 50 
1 MId 5000 VDC.. 4.10 
2 Mid 5000 VDC.. 5.75 
2 Mid 6000 VDC..12.75 
2 Mid 10000 VDC.16.99 
t Mid 12500 VDC. 18.95 

3 a e Mid. 50O V ..52.75 
2 MId 600 VDC.. .5 

600 VDC.. .69 
S Mid 600 VDC.. .90 

10 Mid 600 VDC.. 1.10 
15 Mid 600 VDC 1 90 
16 Mid 600 VDC - 

1.75 
25 Mid 600 VDC.. 3.25 

1 Mfd 1000 VDC.. .55 
2 Mid 1000 VDC.. .69 

15 Mid 1000 VDC.. 2.95 
Mid 1500 VDC.. 1.99 

ELECTROLYTICS 
1500 mid.. 80V 51 st 
8000 mid.. 25V 3,25 
2000 mfd.. 15V 

SPECIAL 10 for 56.00 

JENNINGS VACUUM CAPACITOR 
2 5 mule.. 10 NV 57.19 

S- A -L -E! PANEL METERS! 
1 METERS 0 -100 Mills DC.... 3.45 

0 -SOO Microamps.. 3.50 0.200 Mills DC.... 3.95 
2 METERS 0.250 stills DC.... 3.95 

0 -1 a 3.50 0.5 Amp AC (scale 
0100 a RF. marked rked 0.1501 .. 3.25 

w shunt 3.25 0 -15 Amp RF 3.95 
0 -3 amps RF ... 3.25 0.20 Amp RF 3.99 
0.9 amp DC ... 3.25 0.75 Amps AC .25 
0.15 amp OC . 3.25 0.1 Mill (scale 0.501 .29 
0.15 VAC 3.29 200 -0 -200 VDC 3.99 
0 -30 Ma DC 3.25 0.1.5 5V DC 
0 -.00 VAC 3.25 W shunt 6.95 

3" METERS - 
0 -100 Mie,oamps .. 5.95 
0.7.9 VAC 3.25 
0 -15 VAC 3.95 0150 VAC .45 
0-150 VDC 4.25 
0.15 Ma. DC... 3.95 
0.1 Mill (scale O -SOI 4.35 
0.100 Mills AC 3.95 
0 -1 Mill DC .5 
0-5 Mils DC. 3.25 

0-3.5 RV DC 
W shunt 6.95 

0 -300 Amps DC. 
with shunt 5.95 

-10.0 to a GOB 5.95 
RUNNING TIME METERS! 
0.9999 !BT. 230V. 9.50 
Comb w freq. meter. 

!BT. 110 VAC 17.95 
Fram ireg. meter 

400 cyc 9.95 ** SELENIUM RECTIFIERS ** 
-FULL WAVE BRIDGE - 

130 110 VAC input 30 24 VAC input 
290 mills 51.25 I s2 Amp 52.15 200 mills 1.75 S Amp .95 300 mills 2.50 7.S Amp 6.49 
500 mills 3.50 10 Amp 7.50 
12 Amps 19.79 20 Amo 12.99 

GERMANIUM RECTIFIERS 
30 24V input. 30 amps 521.95 
SILICON 500 V -900 Ma 51.0i ea. 

5 i^r 55.001 

AN 131 -A SELSYNS 
ANTENNA I19V, 60 5(5. 55.95 10 ft. 6 In co ps- torq iblr to 17 sections B9e high ue 

Ipalr 510.50 
Min. Order 53.00 -25°c with order F.O.B. New York 

10 DAY GUAR. PRICE OF MDSE. ONLY 

Advance Electronics 
6 West Broadway New York 7, N. Y. REctor 2 -0270 

106 

I$ ° °\ 
co,. ,\ Manufacturers' 
A14 ltit1' Literature 

FRAME -GRID TUBES 
The Semiconductor and Special Pur- 

pose Tube Division of A7aperex Elec- 
tronic Corp., 230 Duffy Ave.. Hicksville, 
N. Y. has ,just issued a 13 -page booklet 
which describes in detail how frame - 
grid tubes for TV applications are 
made and lists specifications on these 
tubes. 

The booklet points out that the 
frame grid has enabled engineers to 
design and construct electronic tubes 
with higher transconductances, lower 
noise, less microphonics, greater relia- 
bility, and smaller spread in character- 
istics than heretofore possible. 

For further information on the tubes 
themselves and a copy of "Amperex 
Frame Grid Tubes for TV," write direct 
to the manufacturer on your company 
letterhead. 

SYLVANIA TUBE BOOKLET 
Sl,lrania Electric Products Inc. has 

issued a new 24 -page booklet entitled 
"A New Era of Sylraniu Electronic 
Tubes" which is available from the 
company at 1100 Main Street, Buffalo, 
New York. 

In addition to describing prototypes 
of the electron tubes of tomorrow, the 
booklet also contains information on 
new designs in tube parts, latest auto- 
mation concepts, up -to -date finishing 
systems. and a special section on new 
plant ideas. 

EIA STANDARDS INDEX 
The Electronic Industries Associa- 

tion, 11 W. 42nd Street, New York. N. 
Y. has issued a new listing of "Recom- 
mended Standards, Specifications, and 
Engineering Publications" which cov- 
ers currently available material. 

In addition to listing the publication 
number, the index includes title of the 
standard, date of issue. and price. All 
of the listed standards are available 
from the EIA Engineering Office at 
Room 650 at the a' ove address. Since 
payment must accompany orders, those 
interested in obtaining standards are 
advised to Nvrite tor n (Ilp\ of this index 
first. 

STANCOR TRANSFORMERS 
CI(irury(' Slundurll T,u(l.syuruun' Cor- 

poration, 3501 W. Addison St., Chicago 
Is, Ill. is now offering copies of its new 
36 -page "Stancor" catalogue covering 
over 750 transformers for industrial. 
communications, and radio -TV appli- 
cations. 

A new indexing system makes it ex- 
tremely easy to locate the required 
transformer. Complete electrical and 

physical specifications are given for all 
units listed. 

Among the new items appearing for 
the first time are a group of high -cur- 
rent filament chokes and filament 
transformers with multiple second- 
aries. Over 50 transformers for transis- 
tor applications, with frequency re- 
sponse and impedance characteristic 
curves, are listed. 

Copies of this catalogues are avail- 
able either from the company's distrib- 
utors or from the manufacturer direct. 

TEST EQUIPMENT DATA 
Century Electronics Co., Inc., 1l1 

Roosevelt Ave., Mineola, N. Y. has 
issued a two -color data sheet covering 
its line of test equipment for the service 
field. 

Complete performance and electrical 
specifications are listed for the Model 
CRT -2 CRT tester -reactivator, the 
Model CR -1 in- circuit capacitor tester, 
the Model SRT -1 in- circuit rectifier 
tester, the Models VT -10 and VT -1 
vacuum -tube voltmeters, and the Mod- 
el FC -2 tube tester. 

A copy of this data sheet is available 
without charge from the manufacturer 
on request. 

SNYDER PRODUCT BROCHURE 
Syder Munulurlur111f) (`ulnpll,l/l of 

Philadelphia has issued a new brochure 
covering its complete line of auto and 
TV antennas, TV and hi -fi tables, and 
auto accessories. 

The catalogue is offered in an at- 
tractive black, blue, and gold folder 
into which the catalogue sheets can be 
placed or removed without folding or 
tearing. The entire folder fits into a 

file drawer. 
Contact your local Snyder distribu- 

tor or the company direct for a copy. 

TUBE SURVEY 
The Business and Defense Services 

Administration of the U. S. Department 
of Commerce. Washington 25, D. C. has 
just issued a nine -country survey en- 
titled "Electron Tubes and Semicon- 
ductors: Selected European Countries" 
which shows that American producers 
are supplementing their U. S. -based 
marketing operations in some cases by 
establish'ng European outlets either 
through licensing agreements or by di- 
rect investment. 

The survey was based primarily on 
information obtained from the U. S. 

Foreirrn Service. It covers Austria, Bel - 
gil. Ir.. Denma"k, FIance. Italy. Norway. 
Sv.,cden, Switzerland. and the United 
Kingdom. 
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Copies of this first of a series of three 
publications being prepared in the Elec- 
tronics Division are available from the 
Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D. C. at 25 cents each. 

DALE BOOKLETS 
Dale Products, Inc., Columbus, Ne- 

braska has issued two new booklets, one 
on resistors and the other on trimmer 
pots. 

The booklet "Trimmer Potentiom- 
eters" by Orlin Wately discusses the 
construction and desirable features of 
trimmers for solving miniaturization 
and environmental problems in circuit 
design. The second publication, en- 
titled "Resistors," is written by Ber- 
nard Hay and covers the field of preci- 
sion resistors. The booklet includes 
definitions of resistor terms, the con - 
struction and utilization of precision 
resistors, etc. 

Each booklet is priced at 50 cents. 
Orders can be sent direct to the com- 
pany or copies obtained from local sales 
representatives of the company. 

WRL CATALOGUE SUPPLEMENT 
World Radio Laboratories, 3415 W. 

Broadway, Council Bluffs, Ia. has an- 
nounced the release of Supplement 
Catalogue No. 1 which is to be used 
with the company's 1960 catalogue No. 
20. 

The Supplement contains new items 
which were not included in the 1960 
listing as well as carrying price changes 

and noting discontinued items. Copies 
are available on request. 

"NOVICE LICENSE COURSE" 
Electronic Instrument Co., Inc. is 

now offering a four -page brochure en- 
titled "Short Course for the Novice 
License." 

The booklet lists the Morse Code 
and contains general information re- 
garding FCC requirements for becom- 
ing a ham operator. Many of the more 
common abbreviations in ham radio 
usage, popular "Q" signals, and radio- 
telephony call words are also included. 
An entire section is devoted to ques- 
tions similar to those found on FCC ex- 
aminations. Answers are given for 
these questions. 

Copies of the booklet are available 
without charge from the company at 
33 -00 Northern Blvd., Long Island City 
1, New York. 

AUDIO CIRCUIT DATA 
Ampere.). Electronic Corporation, 230 

Duffy Ave., Hicksville, N. Y. has issued 
a 33 -page booklet entitled "Audio De- 
signers Handbook" which is being of- 
fered for $1.50 a copy. 

The new publication contains com- 
prehensive audio design information as 
well as an up -to -date collection of 
amplifier circuits for use by design 
engineers and advanced audiophiles. 
Information is included on a newly de- 
veloped, high -gain, phase -splitter cir- 
cuit and a low- voltage, high current 
output stage. 

The handbook contains treatments 
of over -all requirements of mono and 
stereo systems, features of the ideal 
amplifier, amplifier performance cri- 
teria, the output stage, phase -splitter 
stage, voltage- amplifier stage, preamp 
stage, and power supply. A tabular 
listing of the firm's audio tubes is also 
included. 

SEMICONDUCTOR HANDBOOK 
The Industrial and Government Di- 

vision of Radio Shack Corp., 730 Com- 
monwealth Ave., Boston 17, Mass. has 
announced publication of a semicon- 
ductor engineering guide which has 
been keyed to the need of both engineer 
and purchasing agent. 

The book includes two listings of the 
semiconductors of nine manufacturers, 
in sequence by parameters and func- 
tions and by transistor and diode type 
number. The handbook also contains a 
section of dimensioned mounting dia- 
grams. All of the more than 750 tran- 
sistors and diodes listed are stocked by 
Radio Shack. 

CHIMNEY MOUNTS 
Channel Master Corp., Ellenville, 

N. Y. is offering copies of its compre- 
hensive booklet on chimney mounts 
without charge upon direct written 
request. 

The bulletin introduces three new 
heavy -duty mounts and, in addition, 
carries a complete specifications chart 
covering all units in the company's 
line. -30- 

COAXIAL CABLE 
RG-54 A/U CABLE- 

Designed for long life and constant attenuation 
with polyethylene jacket, 58 ohms .250 OD- 

370 FOOT ROLL: $10.95 
70 FOOT ROLL: $1.95 

RG -8 /U-8 Ft. w /PL -259 ea. end 95 
L -101 COAXIAL ATTENUATOR -52 ohm imped- 

ance matching cable and sliding 
adjustment $1.95 

ID -98 /APN -OUTPUT INDICATOR $1.50 
ALL of the above items are part of the 75.10B/ 
APN ALTIMETER TEST SET shown to the right. 

1-166 VOLTOHMMETER 
General Utility Test Unit with 
3./" Meter, 1000 ohms per volt: 
in carrying case w /test leads. 
Scale readings 0.500 VAC. 0- 
1500 VOC. 0.1 Megohms, 0 -150 
Watt AF output 4000 ohms. 0- 
30 Watt AF utput 300 ohm. 

Size:7n6n5!,., $16.95 
Re -New 

ARC -3 RECEIVER -100.156 MC $24.95 
VHF Crystal Control 8 channel, electric band change, 
17 Tubes: 9001. 9002. 12A6, 12H6 12SH7. 12SL7. 
2/12SN7. 3/12SG7. & 6/6AK5. Voltage re- 
quired 210 VDC 125 MA and 24 VDC. Used $24.95 

DATA REORDER -I6 MM CAMERA 
Weather O b.ervation Unit con 
taining a sun angle optical sys- 
tem. 16 mm Magazine Camera that 
takes one exposure at a time and 
operates from 12 VOC. Mirrored 
Lens. Graph & Filter Assy., 
Barometer. Clock. Compass. and 
i2 VDC Digit Counter. Unit will 
record simultaneously on 16 mm 
film. one frame at a time, the 
lens exposure picture, and ba- 
rometer, compass, time. & digit 
punter readings. With schematic 

for wiring control switches & 
power plug. 

shpg. 
Size: 15" L x 9" W 

Wt.: 45 lbs. New: $16.95 
Connector C o n n o r Plug: . . . S : ' ' , 6 0 

May. 1960 

- LESS THAN 3c Per Ft.! 

IFIFYOU HAVE NOT RECEIVED OUR 
NEW M -60 CATALOG FEATURING 

THE WORLD'S FINEST SURPLUS BAR- 
GAINS -SEND FOR YOUR FREE COPY 
TODAY! 

BC-60:1 
$14.95 
RE-NEW 

BC -683 
$19.95 
USED 

B C603 FM RELEIVER- 
20 to 27 9 MC Rr New: $149. 

B C683 FM RECEIVER -27 t 
39.1 MC -Used: ;19.95-Used 
Checked 1 /operation: 324.95. 

BC -604 FM TRNSMTR -20 to 27.9 
MC. U: $4.:,5 -Re -N: 37.95. 

BC -684 FM TRNSMTR- 2739.1 MC Used:$7.95 
FT237 MOUNTING tor Rec. -Irons .Re -New.$ 1.3.1 

FT -346 MOUNTING for Receiver only.. Re -New f 4.95 
DM34 DYN. I2V.f /BC603- 683 -U:f2 95 -R -N: f 4.95 
OM35 DYN. 12V. f /BC -604- 684 -U: 36.95 -R -N: f 9.95 
FT 384 TEST ADAPTER For BC -603 - 683 923 - 
Used for testing various Voltages and Alignment of 
Receivers. Plugs into rear of set: has metering switch 
& provision for attaching output meter & V.T.V.M. 
Complete with 6 Ft. Battery Leads and Clips. Prices: 
USED: $2.95 RE -NEW: $4.95 

TS -10B /APN 

TEST SET 
Used for checking sensitivity, tuning, antenna 

systems. calibration and limit calibrations of 
Altimeters. Consists of 370 Ft. & 70 Ft. of RG -54 
A/U Coaxial Cable delay lines. L -101 Attenuator, 
113-98 Indicator, two 8 Ft. 1/20" & 1/12" Cables 
of RG -8 /U with PL -259 connectors each end. 
Also tour SO-239 connectors. Complete in carry- 
ing case. size: 19 x 15 x 17 ". Wt.: 36 lbs. (As 
shown to loft)-used- 

ALL FOR 9 5.00 

TCK -7 TRANSMITTER 
NAVY TYPE -2 to 18 MC in 6 
Bands, 400 Watt CW. 100 Watt 
Phone VFO control on direct read 
ing IKC Division Dial. 100 KC 
Crystal Calibrator. RF stages are 
Gang Tuned with Digit Counters. 
Six 354" Voltage and Current 
Meters, Overload Relays. Circuit 
Braakers. etc. Tube line up: 2/- 
813 PP Final. 837 Driver. 837 
VFO, Audio 807, 6S07. 6SK7, 
Calibrator 6SK7. 6SL7, 6Sí7. 
6SN7. Voltage required: 110 VAC 
F /Filaments. 1800 VDC 400 MA. 
500 VDC 350 MA, 150 VDC 150 
MA. 12 VDC 2 A & 230 VDC. 
Size: 52 x 25 5 Iß'. Wt.: 285 lbs.: 
Sling. wt.: 470 lbs. Complete with 
Tubes. Manual. & $150.00 Mie. New: 

-o 

AC POWER SUPPLY 
F /BC- 603.683 - Output: 220 
VDC BOMA & 24VAC 2Amps. 
Tube Rectification: mvunts on 
rear Plug of BC603.683. Can 
be adapted to other Receivers. 
KIT: 111.111- WIRED: $14.95 

Address Dept. RN $5.00 Order Minimum, & 25/ Deposit on C.O.D.'s Prices are F.O.B. Lima. Ohio 

Fair Radio Sales P. 
O. BOX 1105 

2 1 33 ELIDA ROAD LIMA, OHIO 
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We'd like to send you these 
important new books for a 
7 -day free trial examination 
CITIZENS RADIO by Leo G. Sands 
Here is the first complete book on Citizens Radio Operation. Ever 
since the initial use of 2 -way radiotelephone by police departments, 
this field has been growing in importance and application. Now, with 
more than a million vehicles equipped for its use, Citizens Radio is a 
major phase of the electronics field. This important new volume cov- 
ers every aspect of the field -its history, rules, and everything about 
how it works -in seven big chapters with one hundred major sections. 
You'll learn exactly what Citizens Radio is, its applications, what 
equipment you need, the full story on receiver circuits and transmit- 
ters, antennas, installation, and maintenance, full FCC rulings, how 
to apply for licenses, etc. Many illustrations. S4.95 

cat oñrivi 
has 

COMPUTERS AND HOW THEY WORK 
by James D. Fahnestock 

Here is a fact -filled exciting guid book to the wonderworld of rle.- 
Ironic computers, with more than 110 illustrations and easy -to- follow 
tables in 10 big chapters. Step by step, you'll see and understand 
the workings of many types of computing machines. This important 
new book illustrates the basic principles of computers in methods 
that require no knowledge of electronics. You'll learn all about com- 
puter memories, flip -flops and the binary counting system. You'll 
learn the mathematical language of computers where 1 i- 1 = 10. 
Other chapters show you how computers use tubes and transistors to 
make complex logical decisions in thousandths of a second. COM- 
PUTERS AND How THEY WORK is must reading for career minded 
students and for electronics pros who want a more complete knowl- 
edge of this field. $4.95 

C XP a IM N 'S 
MANUAL by David A. Findlay 
With a few dollars worth of basic tools, and this book to guide 
you, you can explore the magic of electronics experimentation 
more completely than ever before. In a few short hours, you'll 
start your first project. You'll learn about every component used 
in experimentation, every tool, its function and why it is used. 
There are 8 big sections, each covering a specific phase of con- 
struction. There is a giant section of projects you can build, test 
equipment you'll construct and use in your future work. THE 
ELECTRONIC EXPERIMENTER'S MANUAL will give you the pro- 
fessional know -how you must have no matter what phase of 
electronics is your specialty. $4,95 tr: 

7 -DAY FREE EXAMINATION 
When your books arrive, read and enjoy their diversity of contents, their thoroughness 
of coverage. Then after seven days examination, if you decide that they are not every- 
thing you want, send them back and receive a complete refund of the purchase price. 

USE THIS CERTIFICATE FOR 7-DAY FREE EXAMINATION 

ELECTRONICS BOOK SERVICE A Division of the Ziff -Davis Publishing Co. 
434 South Wabash Avenue, Chicago 5, ill. 
Please send me copies of CITIZENS RADIO and bill me at only 
54.95 a copy plus a few cents postage. 
Please send me copies of COMPUTERS AND HOW THEY WORK. and bill me 
at only $4.95 a copy plus a few cents postage. 
Please send me copies of THE ELECTRONICS EXPERIMENTER'S MANUAL 
and bill me at only $4.95 a copy plus a few cents postage. 
If I don't agree that this is one of the best electronics investments I've ever made. I may 
return the book(s) within seven days and get a full refund. 
$ enclosed (SAVE MONEY! Enclose payment with your order and we'll 
pay the postage.) 

Name 
Address 
City lone State 

ZW 5'4 

1 

Microwave Boom 
(Continued front page 44) 

the reflector, the problems sometimes 
caused by transmission lines can be 
avoided. 

By using passive reflectors, it is often 
possible to provide a communications 
path between two microwave stations 
at far lower cost than if the antennas 
are directly fed. At a power generating 
plant. deep in a canyon in the Cascades, 
the microwave signal is beamed at a 
passive reflector on a mountainside 
which reflects the signal to a distant 
passive reflector, which in turn reflects 
the signal down into another canyon. 
The Southern Pacific railroad didn't 
attempt to install a "live" repeater on 
Mt. Shasta. Instead, a passive reflector 
on the side of the "queen of the Cas- 
cades" reflects a microwave signal 
from Dunsmuir to Black Butte. 

In the 960 and 2000 -mc. bands, co- 
axial cable can be used for feeding an- 
tennas, but at 6000 mc., waveguide or 
passive reflectors must be used. Passive 
reflectors, however, are also used in 
systems operating in the 960 and 2000 - 
mc. bands. 

Servicing Opportunities 
As the use of microwave expands, 

there will be an increasing demand for 
technicians to service the equipment. 
Most railroads employ full -time main- 
tainers but many other users who are 
not staffed by competent technicians 
will look outside for maintenance as- 
sistance. 

To service microwave equipment, a 
first or second class commercial radio 
operator's license is required. While it 
doesn't affect operator licensing, it is 
curious to note that microwave trans- 
mission of voice is considered radio- 
telephony and transmission of TV is 
considered as radiotelegraphy. 

There are already thousands of mi- 
crowave repeater and terminal stations 
in use. Under the new FCC policy, 
their number will increase rapidly. Be- 
cause of the directivity of the antenna 
systems, saturation of the available 
bands will not occur nearly as rapidly 
as in mobile radio. While it has been 
reported that access into New York 
City t'ia a 2000 -mc. microwave channel 
is almost impossible because of the 
number of systems feeding into Man- 
hattan. there is still plenty of room in 
other bands and through the use of 
appropriate antenna systems. 

With the exception of scatter sys- 
tems, which do not use space econom- 
ically, the number of microwave sys- 
tems that can be operated on currently 
available frequencies is fabulous. Look- 
ing at a microwave signal as a light 
beam emitted from a searchlight, and 
even forgetting difference in frequency, 
the number of possible microwave sys- 
tems is virtually limitless. Therefore, 
it would seem that microwave activity 
is shaking off some lethargy and start- 
ing to boom. 30- 

198 ELECTRONICS WORLD 
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EL 

ST QUALITY 
INSIST ON RAD -TEL FOR EVERY 
TELEVISION AND RADIO TUBE NEED 

70% OFF on BRAND NEW TUBES 
GUARANTEED ONE FULL YEAR! 

Not Used - You Can Rely On Rad -Tel's Speedy One Day Service! 

Not Pulled Out Of Old Sets Each Tube Individually and Attractively Boxed! I 
Qtr. Type Price Qty. Type Price Qty. Type Price Qty. Type Price 

-_024M .79 _ 3CF6 .60 5EA8 .80 6BC5 .54 
_1AX2 .62 _3CS6 .52 5EU8 .80 6BC7 .94 
_183GT .79 _ .3CY5 .71 516 .68 6BC8 .97 
__ 10N5 .55 __ 30E6 .62 578 .81 _ 6606 .51 
_ 103 .73 -30 K6 .60 5U4 .60 68E6 .55 - _113 .73 __NITS .50 5U8 .81 66E6 .44 
_1K3 .73 _305 .80 _ 5V6 .56 6806 1.66 
-1L6 1.05 _ _3S4 .61 5X8 .78 611116 .65 
-11A6 .69 _._3V4 .58 5Y3 .46 68118 .87 
_ _1106 .79 _4AU6 .54 6A84 .46 6816 .62 
-1LN5 .59 48A6 .51 6AC7 .96 613115 .80 
___1R5 .62 _ 4BC5 .56 6AF3 .73 68K7 .85 
_1S5 .51 48C8 .96 6AF4 .97 6817 1.00 
. 1T4 .58 48E6 .54 .6AG5 .65 6894 .57 
_ 1U4 .51 4BN6 .75 6AH6 .99 68116 .74 
_ _1U5 .50 _ 4801 .96 .6AK5 .95 6805 .65 
_ _1X28 .82 48S8 .98 6A15 .47 68060T 1.05 

2AF4 .96 48U8 .71 6AM8 .78 6807 .95 
__28N4 .60 _48Z6 .58 6AN4 .95 68R8 .78 
_ 2CY5 .71 4827 .96 6AN8 .85 6858 .90 
_ .3AL5 .42 . 4C86 .59 6405 .50 68U8 .70 
. 3AU6 .51 4CS6 .61 6AR5 .55 68Y6 .54 
_ 3AV6 .41 40E6 .62 6AS5 .60 6826 .54 
_ 3BA6 .51 _ 4DK6 .60 6AT6 .43 6827 .97 
_ 3BC5 .54 4076 .55 6AT8 .79 6C4 .43 
__ 38E6 .52 5AM8 .79 6AU4 .82 6C86 .54 
_. 38N4 .63 5AN8 .86 6AU6 .50 6006 1.42 
_ 3896 .76 5405 .52 6AU7 .61 6CF6 .64 
_ 38U8 .78 5478 .80 6AU8 .87 6CG7 .60 
_31116 .55 5BK1A .82 6AV6 .40 6CG8 .77 _ 3826 .55 5807 .97 6AW8 .89 6C M7 .66 
_ 3CB6 .54 58R8 .79 64X4 .65 6CN7 .65 

5CG8 .76 6AX7 .64 6C R6 .51 
_ 5018 .76 6846 .49 6CS6 .57 

Qty. Type Price 

6CU5 .58 
6CÚ6 1.08 
6CY5 .70 
6CY7 .71 
6OÁ4 .68 
6065 .69 
60E6 .58 
6006 .59 
6006 1.10 
6015 .76 

_ _6DT6 .53 
6EU8 .79 

_ .6EA8 .79 
_ 6EB8 .94 
_ 6N6GT .58 

615GT .51 

_ _616 .67 
_ 6K6 .79 

_6S4 .48 
6SA7GT .76 
65K7GT .74 
6517 .80 
6SN7 .65 
6507 .73 
674 .99 
678 .80 
6118 .78 
6V6GT .54 
6W4 .57 
6W6 .69 
6X4 .39 
6X501 .53 
6X8 .77 
7AU7 .61 

SEND FOR FREE TROUBLE SHOOTER GUIDE AND 
NEW TUBE & PARTS CATALOG. 

Qty. Type Price 

148 .68 
786 .69 
7Y4 .69 
8ÁU8 .83 
8AW8 .93 
8B05 .60 
8CG7 .62 
8CM7 .68 
8C N7 .97 
BCX8 .93 
8E68 .94 
1011117 .71 
11CY7 .75 
1244 .60 
12AB5 .55 
12AC6 .49 
12AD6 .57 
12AE6 .43 
124E3 .73 
12ÁF6 .49 
l2Á16 .46 
12ÁL5 .45 
12ÁL8 .95 
12405 .52 
12ÁT6 .43 
12ÁT7 .76 
12ÁU6 .50 

Qty. Type Price 

12AÚ7 .60 
12AV5 .97 
12ÁV6 .41 
12AV7 .75 
12AX4 .67 
124X7 .63 
l2Á27 .86 
1284 .63 
12BÁ6 .50 
12806 .50 
.129E6 .53 
12816 .44 
128117 .73 
12BK5 .70 
12816 .56 
12806 1.06 
128Y7 .74 
12827 .75 
12C5 .56 
12CA5 .59 
12CN5 .56 
12CR6 .54 
12CÚ5 .58 
12CU6 1.06 
12CX6 .54 
12085 .69 
120E8 .75 

Qty. Type Price 

12018 .85 
12DM7 .67 
12006 1.04 
12DS7 .79 
12026 .56 
12E16 .50 
12E66 .54 
12E116 .56 
12E26 .53 
1215 .66 
1218 .66 
12FM6 .45 
121(5 .65 
12SA7M .86 
12SK1GT .74 
12SN7 .67 
12S07M .73 
1207 .62 
12V6GT .53 
12W6 .69 
12X4 .38 
17AX4 .67 
17806 1.09 
1705 .58 
17CA5 .62 
1704 .69 
17006 1.06 

Yty. l)pe Price 

1716 .58 
17W6 .70 
19AU4 .83 
19866 1.39 
1978 .80 
21EX6 1.49 
25AU4 .87 
25806 
25C5 

1.11 
.53 

_ 25CA5 .59 
25C06 1.44 
25CU6 1.11 
250116 1.42 
25E115 .55 
2516 .57 
25W4 .68 
2526 .66 
35C5 .51 

57 
35W4 
3516 . 

.52 
35Z5GT .60 
5085 .60 
5005 .53 
500C4 .37 
50E115 .55 
510111623 

Use This As Your Order Form: 

Name 

Address 

City 
Please Print Plainly 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY. 

RAD»TEL TUBE C 
May, 1960 

TERMS: 250/e deposit must accompany an orders - balance C. O. D. 
$1 HANDLING CHARGE FOR ORDERS UNDER $5. Subject to prior sale. 

Please add postage. No C. O. D.'s outside continental U. S. A. 

55 Chambers St 

Newark 5, N. J. 

Dept. EW -5 

109 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


-"TAB" Tubes Tested. Inspected, Boxed - 
Six Months Guarantee!! No Rejects! 

NEW & Used Gov't & Mfgrs. Surplus! 

002 
0C3 
OD3 02 
1A7 
163 
105 
154 
174 

Iu. lu, 
1826 
304 
305 
354 
3V4 
504 
SUA 
SV4 

.80 6836 .111, 12076 ri:1!1851 1.00 
1.,I68K7 ,:r., 121177 1 11726 1.10 

.1111 6BL7 1.2', 12AU6 4-65A 11:,00 

.:15 6086 .05 12AU7 2621 '2'61 

.29 6606 1.1!, 12AX7 - 3023 :3.85 
6527 1.25 126A6 717A 2,51 -, 6C4 .1:3 121A7 4.125 2 

'8 6C5 12006 4-250 :l 
.78 6C66 .8n 128E6 . 4E27 - 
.78,6C06 1.4:1 120F6 .. 45R60 2'1.5111 

She '3 , Cmn,nv, 
3/.81i6116 3/.81 12087 4%150015.00 

-:t 615 ! 126Y7 - 4825015.00 
e 636 .18 12027 4x500:38.011 

.1.08 
4.08 
,I.I1 

.8 6K7 .7J 

. 8 6L6 1.1113 

.8Ñ 
659 .70 

58 '! 
GSA? 

.8:, 6557 1.39 

12CU6 I SfiPI 
125A7 5,154 
12567 
12587 r 
12917 7 11, A 
12557 
2507 41..6 

573 -" 65C7 .119 19806 450T 
6,109 29 6507 .79 197K 807 
6AC7 .741 6587 .09 25606 I. 809 
6Á07 :1 6517 .m) 251.6 8l1 
66116 .006567 .72 25W4 - 812 
GARS ,' SSL7 .110 2525 613 
GALS 2 65147 2/81 2926 - NIA 
SAGS :i 6507 .74 EL39 1 815 
6,157 3.011 65R7 .711 EL37 826 
GATE .4101 678 .98 351.6 8296 

%I 
1(i.011 

42.00 
1.uu 
3.110 
3.4,1 
3 110 
t. 

: ::403 -; 

6.00 
R'nle.,! SO {TL III re, Tnr. 1 3 r 

6AU4 1.20': GUS .08 35W4 . 83211 7.00 
6AUS 1.10 '6V6GT .711 3SV9 , 866A 2.75 
6AU6 i 6W4 .70 3525 .31:! 1625 5 SI 
68 69 .79 6W6 .813 50Á5 413.6146 4.00 
613Á6 51 6 %4 /81 SOBS 1 5879 .118 
613Á7 1.00 6 85 .40 SOCS AO 5881 6106 , SY6 7 SOLE , OSSO :1.90 
60E6 1 787 .813 K766 3.21, 5659 1.110 
61106 1.211 12AL5 1 75 .8" 5894 12.011 
6086 72 121105 2 RO 20 7193 10 'SI 
TUBES WANTED! WE BUY! SELL & TRADE! 

NEW SILICON 500MA RECTIFIERS 
GENERAL PURPOSE 400 PIV at 250 MA 
SPECIAL 2 FOR 51 25 FOR 510 

rms 
ply rms 'piV rms 'piv rms Pir 

35'50 70 100 140'200 210 300 30e SC 50e 65e 
^' ' : 'piv' . óiv' 

280'400 350 500 420 600 490 700 78c SI 00 51.26 51.50 
' ':ms a .óta e-ólv' á'Pia, 

560 'BOO 630 900 700'1000 770 1100 
51.59 51.89 52.38 53.12 

Use in F.W.Bridge or F.W.C.T. up lo 750 ma 
13:5 or ,,,1, re pre I8,1 rumen, 8 Wales) 

"TABSTAT" C1250EE NEW 
POWER CONVERTER UP TO 
500VOC & 200MA TAPPED 

AT 250VDC 
111 elMleney, 10Á rIPPle. low nur r 
Ant -r11í(9111 rectifier,: TurnillOat MEd! Ff! Ilmt.inetal tape nd Isnlnner 

fused & short oil proof. r:1 Small In size! ()Pet: 
1 11'111 ntt! CI 25IIFF. 1,0ílt rand)' to operate... $38 

YOUR BEST BUY! "TAB" FOR BARGAINS 
28277 54.90: 28278 55.50: 28411 53: 28442 95 11/1811" TA3'F. 121111 111.e'l' Ci1tA0F: 51.99 , ft fnr 59 'N001'F:ILeL'0PE Tlllle 2 59 (. . 2 for S9 4x150 IIITen10. ('11IYINFY F7 Mtr..... . 75C 8('!21 NFnV 01110. '10 ('OIII'8 RI:CALIIt B fü'f'¡3V0I. 
TIONED oTeFAe P( K0 NEST CAI 1141t Bluth 
NF.M' 1111 001 20.91o'38.0 i \Ir'.'l'ftiN8('1`irrlli \\ITII 
116,12*' SUPPLY & 81'ANI:B OVSEAS PCKD 529 Ill 2110..1011es 1it'8 lt Less Tubes 925 ANAllN2 ÌR'\'ll 6000 ('0N0 less tubes 51.59 
eh:N1) FOR NEW CATALOG 25e. 
81I7"r811 Sn(d8 JIOIIG, 2100\s'YUC S for Sl 0C METER P. HOUND 0.1M.8 SS 'e .......... 2 5R fltAN CNN('Tlle PI ^ í1)A 45e 61 9 for 52 
11\'Y' OTT 115*' 110 ('Y' 'F:I.eY'Ne Two for 59 
0C METER Rnn\Inl:l' 11rl 8PF('IAI. 53.75 
T8n4AP/N'F./I18N_ BCOPF. 11/N 549.00 82 111 eOC1F:T II : R1:1 8 C%F'T . t 00 
\F.1V VAR/ACTS or FOCAL. 0.135V/7.5A 515.30 
NEW VAIt1ACH or F0l'A1. 0.135V/:IA 520.65 

NEW Selenium Radio & TV Rectifiers! GTD. 
65Ma ase 3., 6 for 52: lOOMa 45e. 12 SS: 
25OMA 65e. 10 SG: 3008a 86e. 33. 10'98: 
500M: SI. 10 SR. 25 SI ti 

NEW "TEKSEL" SELENIUM RECTIFIERS 
FULL WAVE BRIDGE RECTIFIERS. 09 3'1:.11: 1,11 
AMP. IBVAC 36VAC 72VAC 
CONT. 14VDC 28VDC 56VDC 118VDC 

LAMP 
208111 
3Á8P 
6AMP 

IOAM 

S 1.30 S 2.00 S 4.90 5 9.45 
2.19 3.00 6.25 12.30 
2.90 .00 8.60 16.75 .15 8.00 10.75 36.15 
6.10 12.15 26.30 48.90 

Write fo Complete Rectifier Catalog( 

"TAB" KITS! ' TAB" THE BEST KITS! ':TAB" 
a.t 2 Eng. Parallel Rules 
Kit 35 v n Resistors 
110 10 Switches 
n kt 75 Resistors '2W 
KM 150 Carbon Rei store 
Kit 25 Panel Lamps 
Kit 12 Electroly /,c Cond.. 
Rot 56 Tube Sockets 

t fi Tubular Cond'see. 

K 
500 Lugs L. Eyelets 

it 10 Bathtub Oil Cond's 
1 10 %mttr Mica COnd.r. 
t 3 Phone Patch %/m. 

a 3 Searchlights 
K.( Circular Slide Rule 
K,t 12 Á19b Clip Asst'd. 

Kits Sub -min Tubes 
N it 0 Standoff lnsul 
Kit 35 Power Resistors 
Kit 75 Mica Condensers 
Kit 5 Crystal Diodes 
Kit 100 Fuses. Asso, ted 

It it 10 Germa 
Ceramic 

odes 
Kit S F7243 Xta1 Holden 
K,t 8 Silicon Diodes 
Kit S M,croswitches 
Kit 4*satd Rectifiers 
Nit 2 PN Transistors 
K it 4x50 Ft Hookup Wire 
K,1 2 Weede Counters 
Kit 2- Computer Toro,Ms 
Kit H,nh Galt Weal_ 

1,111' 111 KITS-GET (1.VEFREI EACH KIT 99(' 

66 TÁ B" OTERMS: M year. 
Back 

min 
F.O.E. N.Y.C. 250 s 

DeP.`ö Ice. o for fu.D. toc 
shown b ¡cet to change. 

1ll.WM LIBERTY ST., N. Y. 6. N. Y. 
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Inexpensive Modulator Transformers 
By R. P. HAVILAND, K3BGX 

Some tips on using surplus power transformers 
as modulation transformers in ham transmitters. 

ATT 

TIIE higher power levels. the cost 
of modulator transformers becomes 
an appreciable part of the total 

cost of a transmitter. This makes an 
inexpensive modulation method very 
attractive. One way of securing satis- 
factory modulation at very low cost is 
to use high -level class B modulators 
with power transformers used as the 
modulator transformer. Since power 
transformers are readily available in 
surplus stocks. satisfactory units can 
be found for practically nothing. 

When considering a power trans- 
former for modulation. it is necessary 
to examine four different specifica- 
tions. These are: the voltage rating of 
the windings, the impedance transfor- 
mation available. the breakdown volt- 
age of the insulation, and the current 
rating. 

Most power transformers of the sur- 
plus type are rated for either 60 -cycle 
or 50/60 -cycle operation. In audio or 

MODULATORS 

TC CLASS C 51Á0E 

Fig. I. Autotransformer connection. 

modulation service the voltage rating 
of the windings is increased since the 
allowable voltage across the winding 
increases linearily as the lowest fre- 
quency present increases. Further, in 
modulation transformers, the most im- 
portant rating is the peak voltage 
which is 405 greater than the r m s 
voltage used in power ratings. 

For example, assume that a trans- 
former is available which is rated at 
440 -0 -440 volts at 50/60 cycles. For am- 
ateur audio work 200 cycles may be 
assumed to be the lowest frequency 
present in the audio, since only voice 
is to be transmitted. In this case. the 
rating of the transformer for audio 
work is equal to 440 X 200/50 or 1760 
0 -1760 r.m.s. volts. The peak rating is 
1760 X V 2 or 2500 -0 -2500 peak volts. 

Since the total audio voltage swing 
per tube in a class B stage cannot 
exceed the d.c. supply voltage, this 
transformer is suitable for use in a 
class B stage operating with 2500 volts 
for less) on the plate. Thus. it would 
be suitable for use with 811's operating 

at 1500 volts or even with 813's operat- 
ing at 2500 volts. 

The possible impedance transforma- 
tion is a function of the windings avail- 
able on the transformer. For the auto - 
transformer connection shown in Fig. 
1 there is a 2 to 1 voltage stepdown 
from the plate of the class B stage to 
the class C load. Since the impedance 
ratio varies with the square of the 
voltage, this is a 4 to 1 impedance 
transformation. This is often satisfac- 
tory : for example, this connection 
would give a 16,000 -ohm plate -to -plate 
impedance for a 4000 -ohm class C load. 

The disadvantage of this connection 
is that the modulated stage must oper- 
ate at the same voltage as the class B 
stage. In many cases, such as modula- 
tion on a pair of 812's by a pair of 811's. 
this is perfectly satisfactory. For other 
cases, it may be necessary to use the 
modified Heising system shown in Fig. 
2. The size of the capacitor should be 
chosen to have about ? ¡O the reactance 
of the modulated stage impedance at 
the lowest audio frequency. The choke 
reactance at the lowest audio fre- 
quency should be several times as large 
as the modulated stage impedance. 

Where a 4 to 1 impedance transfor- 
mation is not satisfactory, the remain- 
ing winding or windings of the power 
transformer may be used to secure 
other impedance levels by connecting 
these as shown in Fig. 3. The polarity 
of the added winding or windings may 

MODULA *OP[. 

B( 
MOD. 

10 CLASS C 

51AGE 

AUDIO CHORE 

B. F NAL 

Fig. 2. A modified Heising connection. 

Fig. 3. Extended autofransformer hookup. 
MODULATORS 

TO CLASS C STAGE 
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be chosen to give more or less than 
the 4 to 1 ratio. The impedance ratio 
actually obtained is easily calculated 
by determining the voltage rating of 
the windings from plate -to -plate and 
from center -tap to the class C terminal. 
The ratio of this, squared, is the im- 
pedance ratio. 

In addition to this technique, it is 
also possible to use two transformers 
connected back -to -back. This is the 
same as the usual link coupling in r.f. 
circuits. The over -all transformation 
ratio is calculated as before by deter- 
mining the voltage ratio and squaring. 
This connection allows the use of dif- 
ferent voltages for the class B and 
class C stages and also makes possible 
physical separation of the class B and 
class C stages. 

The current rating is the easiest to 
check. For any winding this should be 
at least equal to 11 /z times the total 
d.c. current flowing through the wind- 
ing. This allows for the audio compo- 
nent of current. For example, in a 

transmitter using the autotransformer 
connection of Fig. 1 to connect push - 
pull 811's to push -pull 812's, the largest 
total current is the current to the 812's 
plus one half of the peak current to the 
811's. Typically this would be 250 ma. 
+ 300/2 ma. or 400 ma. The transform- 
er rating should be at least 0.6 amp. 

In addition to the voltage and im- 
pedance, the quality of the insulation 
must be checked. In many cases this 
can be determined from the nameplate 
on the transformer since surplus units 

usually give a test voltage. For the 
amateur service, operation at this test 
voltage is quite satisfactory as far as 
life is concerned since the total num- 
ber of hours of operation with voltage 
applied is small even over a 5 -year 
period. However, if operation is re- 
quired at voltages above the test volt- 
age, for safety the case of the trans- 
former should either be thoroughly 
grounded or an insulated enclosure 
provided. In this latter case, it is ac- 
ceptable to connect the case and core 
of the transformer to the "B +," which 
reduces the load on the insulation. 

An additional way to check the volt- 
age rating is to apply approximately 
twice the plate voltage between the 
windings and the transformer cover 
for a period of about 5 minutes. This is 
easily done in most amateur transmit- 
ters by temporarily shorting out the 
filter choke of the power supply. This 
will give about 1.8 times the required 
power- supply voltage. Caution: Be 
sure to disconnect the class C stage and 
check the voltage rating of the filter 
capacitor before doing this. 

When a transformer is operated 
above its insulation rating, it must be 
understood that there is a chance that 
it will fail. Because of this possibility, 
extra precautions as to personal safety 
are required. Also, fuses should be used 
to protect other components. 

A modulation transformer has a 
greater chance of survival if it is given 
protection against loss of the class C 
stage load. This protection is easily 

provided by connecting a needle gap 
across plate connections of the trans- 
former. The needles should be set so 
that their spacing, in inches, is equal 
to the plate voltage divided by 6700. 
This gives a breakdown voltage of l'_ 
times the plate supply voltage. 

K3BGX has been using this modu- 
lation system for 12 years. The trans- 
mitter uses push -pull 812's modulated 
by push -pull 811's. The transformer 
used is a war surplus Navy sonar 
transformer which was rated at 
220/440 volts, to 136 volts center - 
tapped, and is rated at 3000 volts test. 
Power rating is 1.5 amperes in the 
primary, at 60 cycles. The transformer 
is used with the 220 /440 -volt winding 
for the plate -to -plate connection with 
one half of the 136 -volt secondary 
connected to one plate to give an im- 
pedance ratio slightly greater or slight- 
ly less than 4 to 1. The power rating of 
the transformer is adequate for paral- 
lel push -pull 811's although these are 
not used. _W- 

TRI CITY HAMFEST 

THE Tri Cite Amateur Radio Council 
will hold its annual hanlfcet on Satur- 

day, May 14th, at Ocean Beach Park in 
New lwandon, Conn. 

Dinner tickets are available by ad- 
vance reservation only with tickets for 
the men at 55.00 and XYL's at $4.00. 
Reservations should he made to Ilantfest. 
New London, Conn. Reservations must be 
received before May 7. B. J. Millikin, 
W 1 WAZ, is chairman of the event. -30- 

Just Out 

Itec« SUPREME 1960 TV Manual 
AMAZING BARGAIN 

The new 1960 TV manual is the 
bargain of the year. Covers all im- 
portant sets of every make in one 
giant volume. Your price for this 
mammoth manual is only $3. This 
super -value defies all competition. 
Other annual volumes at only $3 
each. Factory service material sim- 
plifies repairs. Includes all data 
needed for quicker TV servicing. 
Practically tells you how to find 
each fault and make needed repair. 
More pages, more diagrams, more 
service data per dollar of cost. 

TELEVISION SERVICING COURSE 
Let this new course help you In TV servicing. 

Amazing bargain, complete, only $3, full price 
for all lessons. Giant in size, mammoth in scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 
short- cuts, UHF, alignment facts, hints, 

C antenna problems, trouble- shooting, test 
qugai uI. picture anal 3 is. Special, only 

Companion RADIO COURSE. Introduction fo TV 
Is your complete radio traioiog u 22 ta.t to tonne Ir -sons. Caters 0250 wda meut al s, Lull finding, tie of t, >t equipment. Eterythatg hl radio. 

lilt n,duruoo lo T. Self-test question. New million. Special only.... 
RADIO VOLUMES 

1 d 

RADIO DIAGRAMS 
Soper ow I. your hest source for all needed 

RADII/ diagrams and service data. Covers 
rurythhlg from the Most recent hiss radins 

to pre-war ohtinters: bottle radios. aulx 
sets, Imobloai Ions. changers. stereo. FM, 
and portables. Srmal tonal values. Only 
f -' for many voluute -. EVrry manual has 
extra large -rhrntaurs. all needed allgn- 
urm fael -. printed bards. collage values, 

trimmers. dial .Irirlging. and helpful hints. 
Volume- are large In size, s 5sx11 iurhes, 
ahan 190 pages. See coupon at right for 
a mumble list of these radio manuals. y 

Supreme Publications 
Sold by All Leading Parts Jobbers 

May. 1960 

COVERS ALL POPULAR SETS 
Het., is unr service data roc faster. easier 

TV repairs. Lowest priced. Best by compari- 
son. Ntrpreore TV manuals have all needed 
service material on every popular TV set. Help- 
ful, practical, factory- prepared data that will 
really make TV servicing and adjustment easy 
for you. Benefit and save with these amazing 
values in service manuals. Only $3 per large 
volume. Used by 173.000 wise servicemen. 

SIMPLIFIES TV REPAIRS 
These giant TV manuals have complete cir- 

cuits, needed alignment facts. printed boards, 
servicing hints, production changes. voltage 
charts, waveforms. and double -page schematics. 
Here are your authentic service instructions to 
help you do expert work quicker; and priced at 
only $3 per large annual manual. Repair any 
TV model ever made by having in your shop all 
tri volumes as listed in coupon. Your special 
Price for all, only $.12. Or try the new SOSO 
TV manual to see what an amazing bargain you 
get for $:3. Send nu -risk trial coupon today. 

The repair of any tele- 
vision WI is really simple 
with Supreme TV sentry 
manuals. I ;, cry set jr. t 

end in a practical manner 
that will simplify trouble- 
shooting and trpair. -Phis Is 
the help ruu nerd to find 
toughest faults In a DRY. 
Most 3:1 TV roluulr motor 
a whole year of ma service 
serial. New Television Serv- 
icing Course will aid tutti 
in learning TV. It,- aIr, 
buy Supreme Manuals only 

xrh Hoer Instead of 
sprmling dollars every vet k. 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1M0 Balsam Rd., Highland Park, ILL 
Radio Servicing Course, 52.50 I hush today TV nnnnl ills Checked - below and 

n 1960 ( Popular RADIO 
1959 1 Diagram Manuals rJ 1958 's 

at only 
1957 I $250 

r_ 1956 each.... i 
1955 Radio Manual. only S2 

1954 
1953 
1952 

n 1961 
El 1950 
C 1949 

1948 
1947 
1946 

`El 1942 
1941 

O 1910 EACH Name: 

1926.1938 Manual, $2.50 
Radio and TV Master Index, 25C t Address: 

These annual 
RADIO volumes 
specially priced 

at only s...50 
each 

THIS GROUP 
ONLY 

s 

Radio mammals at lett. S;Itistarlion gmaranleed. 
%me 1960 TV Manual. $3. Early 1959 TV, $3. 
Additional 1959 TV Manual, $3. 1955 TV. $3. 

71 Additional 1957 TV, S3 0 Early 1957 TV, $3. 
1956 TV M:mnml. $3. 7 Additional 1955 TV, $3. 
Early 1955, $3. ! ] 1954 TV, $3. 7 1953 TV, $3. 

n 1952 TV, $3. D 1951 TV, $3. i 
1 

1949 TV. $3. 
1948 TV, $3. 1 1957 -58 RCA TV SIon'ml, $1.50 

''rar Television Servicing Course, cm.lere.... $3. 

I am enclosing S Send postpaid. 

Send C.O.U. I uni enclosing $ deposit. 
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Full Color Giant Fold -Out 
Charts Still Available! 

Here's a complete series of colorful, authoritative fold -out wall- charts 
(originally appearing in the pages of ELECTRONICS WORLD) - 
yours for only 150 each. All in full-color--each suitable for framing. 

1. Y.H.F. TV Spectrum and Interference Chart: Servicing aid for TV techni- 
cians and hams -saves hours by tracking down interference. 

2. HI -Fi C Network Design Charts: Tells how to build speaker nets 
for any crossover frequency. Complete coil -winding data, capacitor values 
given. 

3. Color Codes Chart: Gives you coding for capacitors, resistors, trans- 
formers. resistance control tapers -all in easy -to -use form. 

4. Bass- Retlez Design Charts: Complete data on building own bass -reflex 
enclosures for any speaker, including ducted -port enclosures. 

5. Radio Amateur Great Circle Chart: For Hams and short -wave listeners - 
gives complete listing and map of amateur prefixes by calls and countries. 

6. Sound: Fundamental data on all phases of Sound: frequency ranges, sound 
levels, equal loudness curves. A must for all audiophiles. 

ALSO AVAILABLE: 

Reprints of: 
7. " Build a Citizens Band Transceiver''- complete details on building an 1l- 

meter transceiver for Citizens Band service. 

IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OF ALL GATEFOLDS 
AND REPRINTS IS LIMITED. OFFERED ONLY ON A FIRST COME, 
FIRST SERVED BASIS. 

Send 151; per selection to 

ELECTRONICS WORLD, Dept. N 560 

Box 378, Church Street Station New York 8, New York 

SPRING IS NERE 
WITH NEW 

SURPLUS! 
RECORDING BLANKS 

10' Recording thanks. Make your own Recordings, 
Aluminum base. Lacquered both sides. Pro. 50ís fesslonal quality. All New Stock Ea. 

$3.00 of 
Package of 100 327.30 

DIAL TELEPHONES 
Preilet, ype phone ade by CO,,,,. Tel. & Tel. Can 
lie used for standard extension soon phone. 
Will, Dial. I.xCcllent Coud Ea. 64.95 

RESET COUNTERS 4 Unit Counter. changes by one digit. Ile. 
%el: 000 b, PRO. Ideal for e 

3 'het, 'iltlng t Is. 'R; ,vu'luer 
n roi 

7h. era; t Unttog'Kork. .Sass. 
¡s. 52.50_ small, Ito^ x X l'.. .Ea 

LOW VOLTAGE TRANSFORMER 
Titis Transformer produces Ii. 7. or H Viols. At' 
20 Amps. Input 113 Volt, RO Cycles. se All New, Weight 11 Lbs Each 
4 for 310.00 

REVERSIBLE MOTOR 
1/40 H. P. Balltwaring 3450 
1í1'M In Itlastproof ca. Needs 
only a capacitor for starting. All 
Brand New. 110 V., e' $3.95 
Cv. Special Lew Price 
Starting Capacitor 10.4x Ea Starting 

Approx. R 

RECORDING WIRE 
Magnetic Recording Wire u, :ta:,' Dian] Alum S 

1 hour Recording Tbne. Will tit n 
we re-spooled 

you ., 

'35,00 spoole.e All ' new. S1.3n per It'll. F'',,- y 

MID RANCE DRIVER 
Ration Nevux.N similar 0, PM , i l r ,i 
an: Peak Watts : Fre,luy ncy 
cycles, 13 ohm VC Imp., 1 7/In mountlic! $6.95 hushing. srb ., Value. All New 

CODE PRACTICE OSCILLATOR 
Type Tnr Coale Osllator 
for cpractice. Use two , - ..er 

lieleren pdtlts- "Cneß'I- 2 
-. 

il:lttery 
aeleatid and will follow a hag. All New Complete 
and 2 Flashlight Batteries. Tow i seuhdnr (is relay 
with single Earphone, less batteries. 

Set 51.50 
32.00 Net of batteries for above 

HEADSETS 
T'rimm, 8000 ohms H. F. headsets with $3.50 4 Ft. Cord. All NVW Ea. itl t1 

See o u ad for Special Surplus item.. 

ul s Tax. 0% F.O.B. 
oó 

Calif. 
D..11, Purchases /Older 

$2.00 send Dull amount. Denis subject to Prior sole. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Calif. 

Telephone HEmlock 1 -3106 
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MONAURAL KITS 

H FT-90 HI -FI 

FM TUNER KIT 

E1C0 

'3995 

STEREO KITS 

HF -85 STEREO $3995 PREAMPLIFIER KIT 

TEST KITS 

GENERATOR 
324 SIGNAL $2695 

KIT 

Budget Terms Available 

Radio Co. 
913 ARCH ST., DOWNTOWN PNILA. PA 

6205 MARKET ST.. WEST PHILA.. PA. 

7510 FRANKFORD AYE.. NORTHEAST PHILA.. PA. 

5101 RISING SUN AVE.. BURHOLME. PHILA.. PA. 

1133 HADDON AYE.. CAMDEN. N. I. 
101 CALHOUN ST., TRENTON. N. I. 

1101 YENTNOR AVE., ATLANTIC CITY. N. I. 
219 LANDIS AYE.. VINELAND. N. 1 

550 MARKLEY ST.. NORRISTOWN, PA. 

1112 FRENCH ST.. WILMINGTON, DEL. 

317 PARK HEIGHTS AVE.. SALISBURY. MD. 

Should You Move? 
(Continued from page 65) 

growth, so as to provide a continuing 
influx of new customers? Don't be 
taken in by big booms created by a 
passing situation. 

18. Will costs of living be in line with 
those you now have, or even lower? 
If they are higher, there is always the 
danger that, even with improved gross 
business, you will be right back where 
you started or even worse off. 

19. Is the new area being serviced by 
outside shops? If it is, a man who is 
on the spot generally has a good chance 
of winning out over such competition. 

20. Are prices fairly stable in the 
new area? Check back over as long a 
period as possible. If the area is sub- 
ject to more ups and downs than most 
others, what looks like a good oppor- 
tunity now, while things are on the 
upswing, may turn into something less 
desirable than the one you now have. 

21. Is the decision to move being 
based on your own personal investiga- 
tion of the facts? If you have been 
taking the words of other people for 
the golden future that lies ahead, 
either make your own check quickly or 
put down a check in the "No" column. 

22. Will you be able to make use of 
most of your present equipment ? If 
the move is going to involve a consider- 
able investment in new equipment, this 
is another burden you will have to 
carry out of income. 

23. Will your competitive position 
be similar to the one in which you are 
now operating? It isn't easy to antici- 
pate how you will have to deal with 
unfamiliar situations. For example, if 
you are going to have to buck a "big 
operator or a "wholesale- retail" com- 
petitor for the first time, you may find 
yourself with more on your hands than 
you can handle. 

24. Are financial interests in the area 
friendly with service businesses of vari- 
ous kinds and have they already dem- 
onstrated a willingness to assist them 
and an understanding of their special 
problems? Financial men, particularly 
with lending institutions, who know 
something about your problems are al- 
ways an asset. In many areas, there is 
a reluctance on the part of lenders and 
bankers to cooperate with businesses 
that sell services rather than goods. 

25. Aside from other initial expenses. 
do you have financial resources suffi- 
cient to carry you for a period of a few 
months? At the beginning, this may 
involve enough for living costs until 
you have built up adequate trade and 
also money with which to do business 
until you have established credit. 

26. Are there personal reasons that 
make the move desirable or necessary? 
The health of a member of your family, 
for example, may make the move from 
one climate to another advisable. Such 
a reason may be as hard a fact and 
carry as much weight as any purely 
financial factor. -ïO- 
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R-65/APN-9 RECEIVER 
INDICATOR 
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__ & 
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position by 
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Accurate Ps within ¡± .. Complete with F t I Exc. ea. 
$1200.00. 819.50 
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sin o , s .. 329.50 
t' 1 Ìn ' ,, Supply for alwve. MIAMI. 

Ìi . 
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. 

. ... 332.50 
Volt Inverter Power supply. c e om1.. 549.50 

diagram :mil connecting plugs available. 

AIRBORNE RADAR INDI- 
CATOR ID-93/APG-13 a t` ., - 

J 
. a - r J 6`'6 7fEw OUP LOW eRlr° S21.50 

GOLD PLATED SPECIAL! 
TS-1 ARR-1 TEST OSCILLATOR 

S3,45 

IIRANI 

RADIO REMOTE CONTROL RECEIVER 

BS .,' .,1 

?gi 
i 1110 w S9.95 

NF.W. less bat, $11.95 
NAVY DYNAMIC HEADSET 
no distortion. Cs mid. 
out S1.95 

NAVY AIRCRAFT RADIO RECEIVER 
AR11 /CRY 46151 -190 to 9050 
Er in 4 bands. 6 Tube Superhet 

ionmunicationa receiver, with 
ul and remote tuning, band 

change. Sharp and broad tuning. 
ACC, C\V. Illuminated dial. 
Complete with tubes and dyna- 

Lt fur. BRAND NEW. 534.50 
ike New $26.50 

Power Supply 110 V. Ac. \Vired $8.50 
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MICROPHONES Excellent ERANOI 
Model Description Used NEW 
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Model Description Used NEW 
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LORAN APN -4 
FINE QUALITY 
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Indicator 
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ccomplete Wien tall tubes plane. 
tal. 
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Phase specify. 
Like New Condition Our Prir,. $14.95 

BC -906 FREQ. METER- SPECIAL 
Cavity type, 145 to 235 Mc. 
BRAND NEW. complete with 
antenna. Manual included.. 

PR CEDW I 0.88 
WILLARD 6 -VOLT MIDGET 

STORAGE BATTERY 
3 Amp. hour. BRAND NEW .15x. x 1- 
13/18" x gas ". Uses Standard Hacero- 
lyte Only $2.98 

{ 

2 VOLT BATTERY '-PACKAGE" 
1 -2t'. 20 Amp. Hr. Willard Storage 

Battery, Maxiei =20-2. 3" x . 

high ....... .......92.79 
1 -2 \Y 7 Prong s.nehronous Plums In Slbealr .. 1.49 
1 -Quart 

, 
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1.43 

ALL BRAND NEW! 
$,5.4e 5 Combination Price i 

SCHEMATIC DIAGRAMS th óag °Ip; ë.t, 650 

May. 1960 

AN /ART -I3 100 -WATT XMTR 
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O -16 Low Freq. Ose Coil for ART -13 7.95 
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Product 
Report 

Shure's "Stereo Studio Dynetic" 

IN view of the rather limited produc- 
tion and unusual demand, it is only 

within the last month that we were 
able to get a model of Shure's new inte- 
grated tone arm and cartridge assem- 
bly. The arm itself seems to be identical 
to the monophonic version announced 
approximately three years ago. Both in 
performance and appearance, this new 
assembly is one of the finest on the 
market today. The Model M212 is the 
one we checked and it is designed for 
playing records up to 12 inches in di- 
ameter. Shure also has a longer version, 
Model M216, for use with records up to 
16 inches in diameter. The arm is a 
tapering, slender black aluminum as- 
sembly holding a tiny cartridge which 
is capable of tracking records at a 
stylus pressure of 1.5 to 2.5 grams. 

It is unusual in that the arm cannot 
be moved in a vertical direction; that is, 
the arm is not lifted when placing the 
stylus on the record. Instead, the lift 
button, protruding from the top of the 
arm approximately 1/s of the distance 
from the tip as shown in the photo- 
graph, is pressed. This lifts the car- 
tridge and when the arm is moved over 
the record, releasing the button lowers 
the cartridge into place. Our first at- 
tempts in using this turned out to be 
rather awkward. It certainly is not cus- 
tomary to press down when placing the 
tone arm into playing position, but 
after several tries, we became quite 
adept in its use. 

Another important feature is that 
the entire pivot action (using jeweled 
bearings) and adjustable counter- 
weight are near the tip of the tone arm. 

+10 

+5 

o 

p -5 

10 

The output voltage of Shure's 
M2I2 "Studio Dynetic' ster- 
eo cartridge is .0044 volt at 
5 centimeters per second. 

The pivot point can be seen in the pho- 
tograph directly behind the cartridge 
and the counterweight is within the 
arm's shell and is equally spaced just 
to the rear of this point. 

Similar to Shure's very popular 
stereo cartridges, the M3D and M7D, 
the pickup used in the M212 is a mov- 
ing- magnet type which is to be used 
with a 47,000 -ohm load. The stylus tip 
radius is .7 mil and the manufacturer 
claims lateral and vertical compliances 
of 9 x 10-° cm. /dyne and a needle tip 
mass of 1.3 mg. 

In checking its performance, we used 
a Westrex lA test record and a stylus 
pressure just slightly under 2 grams. 
Its performance can be seen in the ac- 
companying graph. It is interesting to 
note the uniformity obtained in the re- 
sponse between the two channels and 
particularly the channel separation re- 
sults. Actually the channel separation 
is among the best that we have en- 
countered to date. The measurements, 
as shown in the graph, are not quite 
fair to the manufacturer. Although we 
use a Hewlett -Packard v.t.v.m., the op- 
posite- channel voltage is so low it is 
rather difficult to take accurate meas- 
urements. We had a residual hum of 
.00036 volt inherent in the hi -fi system 
that affected our channel separation 
readings. We feel sure that more accu- 
rate channel -separation figures for this 
new cartridge would exceed 20 db 
across the range of 30 to 15.000 cps, 
the limits of our test. 

We were particularly pleased with 
the remarkable freedom from record 
hiss, the non -existence of needle talk, 

Performance of cartridge showing both frequency response and separation. 

/RIGHT CHANNEL 

-15 

-20 

114 

LEFT CHANNEL 

RIGHT CHANNEL CROSSTALK 
LEFT . 

10 100 IKC. IOKC. 20KC 
FREQUENCY -CPS 

and the freedom from hum pickup. 
With a stylus pressure of less than 2 
grams, we encountered no tracking 
problems even when playing extremely 
loud passages, both monophonically and 
stereophonically. The entire Model 
M212 assembly, including arm and car- 
tridge and a replaceable diamond sty- 
lus, is available at a net price of $87.71. 

-36- 

Johnson's Citizens Band 
Transceiver 

THE name Johnson "Viking," known on 
the ham bands for amateur gear, has 

recently been applied to a compact, 
conservatively designed Citizens Band 
transceiver, the "Viking Messenger." 
This unit is a 5- channel, 10 -tube set 
with a crystal- controlled superhet re- 
ceiver and a 5 -watt transmitter. 

We have just had a chance to try out 
a pair of these units, and we can re- 
port that the transceiver does its job 
well. We had a little difficulty in trying 
to load one particular ground -plane an- 
tenna (incidentally not made by John- 
son) ; we got no indication of output 
on the unit's output indicator lamp. 
But when we tried two other antennas, 
a quarter -wave whip and a base -loaded 
whip, the indicator lighted normally 
and the transmitter operated properly. 
The output indicator is simply a neon 
lamp wired across the screen -dropping 
resistor of the transmitter's power -am- 
plifier tube. With normally loaded 
screen current this lamp should light 
and, since the plate and screen of the 
amplifier are modulated, it should 
flicker along with the modulation. 

A modified pi- network antenna coup- 
ling circuit is used so that it should be 
possible to load almost anything from 
a random length of wire to a beam an- 
tenna. As a matter of fact, access holes 
in the bottom of the case permit adjust- 
ments to be made of both plate tuning 
and antenna coupling. But we felt that 
most users would attempt to operate 
the unit "as is," so no output tuning ad- 
justments were made. The adjust- 
ments, by the way, must not be made 
indiscriminately without metering the 
final amplifier's plate current, other- 
wise the 5 -watt power input limit set 
by the FCC might be exceeded and the 
amplifier tube might be overloaded. 

On- the -air operation of the trans- 
ceiver showed good receiver sensitivity 

EI ECTRONICS WORLD 
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and an effective, positive- acting squelch 
circuit. Reports on the transmitter sig- 
nals show them to be clean and well - 
modulated. We operated the unit on 
two widely separated channels (5 and 
18), and noted a slight change in 
output -indicator brightness (actually 
screen current) in switching from one 
to the other. This is normal and to be 
expected since the unit was probably 
pre- adjusted for a single, compromise 
setting. 

A check of the circuit shows that the 
receiver is a conventional single -con- 
version superhet with an r.f. amplifier, 
crystal -controlled pentagrid mixer, and 
a single i.f. stage operating at 455 kc. 
A diode noise limiter is included along 
with an adjustable squelch circuit op- 
erating in conjunction with the receiv- 
er's audio amplifier. The voltage am- 
plifiers and 12AB5 output stage do 
double -duty as mike amplifiers and 
modulator when the unit is switched to 
transmit. 

The transmitter section employs a 
7054 crystal oscillator coupled to a 7061 
final power amplifier operating with 
the maximum legal power input of 5 
watts. A push- button on the ceramic 
microphone operates the built -in an- 
tenna changeover relay for push -to -talk 
operation. The receiver is disabled, by 
disconnecting the built -in speaker, dur- 
ing transmission times. 

The transceiver operates either from 
the 117 -volt a.c. power line or from a 
12 -volt battery. The power supply uses 
a 12BW4 in a conventional full -wave 
circuit. A vibrator in the unit feeds the 
same power transformer and rectifier 
when operating from a battery. In or- 
der to operate on a battery, it is only 
necessary to change the power cord. 
Other models of the transceiver are 
available for 117 -volt a.c. and 6 -volt 
d.c. operation, or for a.c. -only operation. 

The front panel of the unit measures 
only 5 %" high by 7" wide, while the 
depth of the transceiver just over 11 ". 
This means that it will take a mini- 
mum amount of dashboard space when 
mounted in an automobile, truck, or in 
a boat. As a matter of fact, the manu- 
facturer has available as an accessory 
unit a universal dash -mounting kit for 
this very purpose. In addition, if igni- 
tion noise is so severe that the set's 
noise limiter cannot cope with it, an- 
other accessory kit is available from 
the manufacturer that should effective- 
ly suppress this noise. 

The instruction manual contains two 
almost -full -size photos showing top - 
chassis and bottom -chassis views with 
all components and adjustments clearly 
identified. These along with the sche- 
matic of the transceiver, showing all 
voltages and resistances both in the 
transmit and receive modes, will be 
of considerable help in servicing and 
troubleshooting the gear. 

The "Viking Messenger" sells for 
$139.75, complete with microphone, 
power cords, and crystals for one chan- 
nel. In addition to being available from 
Johnson distributors, the transceiver is 
also being handled by General Electric 
distributors. -3:1 
May. 1960 
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Compact Amplifier 
(Continued from page 61) 

'n the a.f. input circuit is not reduced 
by feedback, because this circuit is out- 
side the feedback loop. 

2. Ground the "B- minus" bus to the 
chassis only at the al. input terminal. 
If a plug- and -socket arrangement is 
used for the speaker connection, be 
sure the ground side of the voice -coil 
circuit is connected only to the "B- 
minus" bus and not to the chassis of 
the amplifier. 

3. Connect all ground returns to the 
"B- minus" bus in the order shown on 
the schematic. Remember, the high 
ripple current in the plate supply for 
the output stage can raise the ampli- 
fier's hum level if it enters either of the 
preceding stages through the common 
"B- minus" bus. Although this type of 
hum originates within the amplifier's 
feedback loop, it often becomes so 
great that it cannot be eliminated by 
feedback. 

Performance Data 

Fig. 6B shows the frequency re- 
sponse curve of the amplifier while Fig. 
6A shows its total harmonic and inter - 
modulation distortion as functions of 
power output. Note that at normal 
home -listening levels both IM and har- 
monic distortion are substantially be- 
low the one -half of one per -cent level. 
Despite the relatively large amount of 
inverse feedback used the amplifier has 
a sensitivity of .42 volt r.m.s. for 20 
watts output. Hum and noise, with in- 
put shorted, are 84 db below 20 watts. 

Fig. 5 shows the square -wave re- 
sponse of the amplifier at 100, 1000, and 
10,000 cps. The slight overshoot in the 
10,000 -cps square -wave response is due 
to the peak in the 20 -watt frequency - 
response characteristic at 48,000 cps 
(see Fig. 6B). 

As a check on the performance of the 

input -amplifier and phase -splitter 
stages, the combined cathode currents 
of these stages were measured over a 
wide range of signal levels. No change 
in current occurred until the output of 
the phase splitter reached a level of 
170 volts peak -to -peak, indicating that 
there is no departure from class A op- 
eration up to signal levels three times 
greater than that required to drive the 
6973's to full output. 

Because a major factor in the per- 
formance of an audio power amplifier 
is the output transformer, considerable 
care was exercised in selecting a com- 
pact transformer which would provide 
the desired performance yet be moder- 
ate in cost. Several small output trans- 
formers having suitable power ratings 
were tried, but these lacked the neces- 

Power Output 20 watts 
Sensitivity 042 volt input for 20 watts 
Hum & Noise 84 db below 20 watts 
Distortion Total har- 

monic: @ I kc., 20 w. = 0.6 %; IM @ 
60 cps A 3 kc. (4:1) @ 20 w.= 1.55% 

Damping Factor.. 10 @ 60 cps, 8 -ohm tap 

Table I. Important specifications of unit. 

sary response and power- output capa- 
bilities at extreme high and low fre- 
quencies. Although the transformer 
used is not the most expensive small 
unit available, it proved to be an ex- 
cellent choice for this compact econo- 
my amplifier. 

Although the output transformer is 
rated at 15 watts, it performs well at 
the 20 -watt level. Because one rarely 
operates an amplifier continuously in 
the home at more than a few watts 
output, there should be little danger 
that the manufacturer's ratings will be 
exceeded. 

Observe the precautions listed when 
you build this amplifier and you will 
have a unit that provides many en- 
joyable hours of monophonic or stereo 
listening. -30- 

Fig. 6. (A) Intermodulation and harmonic distortion. (8) Frequency response. 
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Now available at electronics parts 
stores, hi -fi salons, and record shops! 

Stereo -Monophonic 
Test Record 

Specially packaged 
at only 

As a man who is seriously interested in hi -fi, 
you will certainly want to take advantage of this new 
and important test record, now on sale at electronics 
parts stores, hi -fi salons, and record shops. It will 
enable you to know your system inside -out. As a 
result. your listening enjoyment will be even greater 
than ever before. 

This Stereo -Monophonic Test Record is the 
most complete test record of its kind -containing the 
widest range of essential check- points ever incor- 
porated into one test disc! And, best of all, you need 
no expensive test equipment when you use this 
record! Just listen and get the thorough results you 
want -all checks can be made by ear! 

Here are some of the questions 

this record will answer for you! 

Will it damage my records? 
V What about my stereo cartridge: 

Does it haze enough vertical compli- 
ance so that it won't ruin my expen- 
sive stereo records? 

V Is my turntable running at the right 
speed? Is it free of rumble, wow, and 
flutter? 
What sort of standing waves do I gad 
in my listening room.? v Are my speakers hooked up cor- 
rectly? Are they phased properly. 
and is the correct speaker connected 
to the right stereo channel? 

VIlou perfectly is my system 
equalized? 

/What about separation? Is it 
adequate? 

This special test record brings you an extraordinary 2 -way value. First, it guides you in 
evaluating the quality of reproduction your equipment now produces. Second, it specifies the 
adjustments necessary to get the best recorded sound you have ever heard! 'l'his is easily the het 
value of the year for everyone who owns a hi -fi system -- either monophonic or stereo! 

NOW ON SALE EXCLUSIVELY AT ELECTRONICS PARTS STORES, 

HI -FI SALONS AND RECORD SHOPS! 
You can be sure this Stereo- Monophonic test record comes as close to perfection as is 

humanly possible, because the editors of ELECTRONICS WORLD - leading technical magazine 
in the field of electronics -have poured their accumulated know -how into this record. Purchase 
your record today! (If you find your dealer does not yet have a supply available, ask him to order 
them for you.) 

SPECIAL NOTE TO DEALERS: for information on ordering your supply of records, contact 
Ziff -Davis Publishing Company, Direct Sales Division, One Park Avenue, New York 16, N. Y. 
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CITIZEN BAND 
CLASS `ED" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone. .005% tolerance -to 
meet all FCC requirements. Hermetically sealed HC6 U 
holders. 1/2' pin spacing -.050 pins. (.093 pins avail- 
able, add 15c per crystal.) Add 5c $ 
per crystal for postage and han- 
dling. EA. 
We can supply matched sets for Globe, Gonset, Citi- 
Fane and Hallicrafters units at 55.90 per set. Specify 
transmitting frequency and make of equipment. 

The following frequencies in stock ;frequencies listed 
in megacycles): 26.965, 26.975, 26.985, 27.005 
27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 
27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27 165, 27.175, 27.185, 27.205, 27.215, 27.225. 

d 
RADIO CONTROL CRYSTALS in MC6 U holders 

1 in stock for immediate delivery -oil channels. Pin 
diameter .050. $2.95 ea..093 pin spacing, odd 1 5e. 1 

OVERTONE CRYSTALS Supplied in metal 
1 14C6 U holders. 

Pin spacing .486, diameter .050 
1 15 to 30 MC .005 tolerance 53.85 ea. 

I 30 to 45 MC .005 tolerance $4.10 e. 
45 to 60 MC .005 tolerance 54.50 e 

Seem MMMMMMMMMMMMMM 

MADE 

QUARTZ CRYSTALS 
for *very service 

All crystals made from Grade 
"A" imported quarts -ground 
and etched to exact frequen- 
cies. Unconditionally guaran- 
teed! Supplied in 

FT -243 holders MC -7 holder, 
t in spacing 1' pin Spuine 
t in diameter .093 pin diameter .125 

DC -34 holders FT -171 holders 
pin spacing ys' pin spacing !v 
pin diameter .156 banana pins 

TO ORDER CRYSTALS 
1001 KC to 2600 KC: 

.01 %tolerance 52.00 ea..005 %tolerance $2.75 ea. 
2601 KC to 9000 KCs .005% tolerance $2.50 ea. 
9001 KC to 11,000 KCs .005% tot. $3.00 ea. 

Specify holder wanted 
ANY AMATEUR, NOVICE, TECHNICIAN 

BAND CRYSTALS 
80 meters 3701 -3749 KC .01% tolerance 
40 meters 7-72 KC 

5 meters 7034 -708082 KC 
6 meters 8335 -8650 KC 
15 melo 

/within 1 KC) 

MARINE FREQUENCY CRYSTALS -All m e Ire 
quencies from 2000.3200 KC .005 tolerance $2.50 
ea. (supplied in either FT -243, MC -7 or FT -171 holders 
STOCK CRYSTALS in FT -243 holders from 5675 KC 
to 8650 KC in 25 KC steps 75e each or 3 for $2.00 
FT -241 lattice Crystals in all frequencies from 370 KC 
to 540 KC (oll except 455 KC and 500 KC) 50e ea. 
Pin spacing 1/2' Pin diameter .093 
Matched pairs - 15 cycles $2.50 per pair 
200 KC Crystals $2.00 ea. 
455 KC Crystals $1.50 ea. 
500 KC Crystals $1.50 ea. 
100 KC Frequency Standard Crystals in MC6 /U holders 
$4.50 ea. 
Socket for FT -243 crystal 15e ea. 
Dual socket for FT -243 crystals 15c ea. 
Sockets for MC -7 and FT -171 crystals 25e so. 
Ceramic socket for HC6 /U crystals 20e ea. 
(Add 5c per crystal for postage and handling) 
Wrote for FREE Cotolop Complete wills Oscillator Circuits 

e ea. 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display . if he doesn't stock them, send 
us his name and order direct from nearest factory. 

OUR FLORIDA PLANT NOW IN OPERATION 
ORDER FROM NEAREST PLANT 
TEXAS CRYSTALS 

totes Crystals, Dept R -50 Texas Crystals, Dept. R -50 
9538 West Grand Ave OR 

100 Crystal D pies River Grove. Ill. 
Phone GL 3.3555 Phone WE 6 -2100 

ALL ORDERS SHIPPED FIRST CLASS MAIL a.-------------- 
FILL OUT AND ATTACH THIS COUPON TO YOUR OR- 
DER FOR SHIPMENT VIA 1ST CLASS MAIL AT NO 1 
EXTRA COSTI 

NAME 
1 

I 

ADDRESS I 

CITY ZONE.... STATE 

TERMS: All items subject to prior sale and change of I 
price without notice. All crystal orders must be omen- 
ponied by check, cash or M. O. with PAYMENT IN FULL. I 
NO COD's. Add Sc per crystal for postage and handling 
charge. Dept. R -50 1 e- t1 
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A Low -Cost 
Visitor Annunciator 

By JIM MARTIN 

By eliminating the customary relay, this signalling 
circuit can be built easily and at small expense. 

THE outstanding feature of this an- 
nunciator is its comparatively low 

cost. Unlike most electric -eye systems, 
this circuit doesn't employ a relay -a 
factor which contributes to the low 
cost. The other factor is the use of the 
NE -77 neon lamp. Although the op- 
eration of this tiny three -electrode 
neon lamp is similar to that of a cold - 
cathode thyratron -its cost is consid- 
erably lower, averaging about 50 cents 
at retail. 

Since this circuit is very economical 
to construct, it will find numerous ap- 
plications where a person would not 
bother to use a more expensive electric - 
eye system. These applications are to 
be found both in the home and in the 
shop. For example, it can be used to 
indicate when a customer has entered 
the shop. Those who might hesitate to 
install a more expensive annunciator 
system for this purpose would jump at 
the idea of installing a simple, low -cost 
unit of this type. 

A 7% -watt night light serves as the 
light source to operate the unit. De- 
pendable operation is possible up to 
distances of 8 feet. This distance is 
more than enough for practically all 
annunciator applications. If, however, 
greater distance is desired and no 
change in the light source is contem- 
plated, sensitivity of the circuit may be 
increased by substituting a slightly 
lower value for R,. The exact value 
should be determined by experiment. 

Elimination of the relay was accom- 
plished by taking advantage of the 
buzzing sound emitted by a speaker 
when pulsating direct current activates 
it. This pulsating d.c. is obtained from 
the a.c. line after being rectified and 
controlled by the NE -77 neon lamp. 
Current is allowed to flow whenever 
the lamp is triggered -which occurs 
when someone breaks the beam of light 
that activates the photocell. This 
causes the resistance of the cell to in- 
crease in value which, in turn, allows 
the voltage between R, and PC, to 
reach the value required to trigger the 
lamp. 

As can be seen from the diagram, 
when the unit is on there will be cur- 
rent passing through the output trans- 
former irrespective of whether or not 
the light source is blocked. However, 
there will be no noticeable sound from 
the speaker since, after passing 
through the high- resistance voltage di- 
vider, this current is extremely small. 

In this circuit the speaker serves 
the same purpose as the buzzer does in 
a relay -type system. The cost of the 
speaker and its output transformer 
just about equals that of the buzzer 
with its accompanying line- voltage- 
stepdown transformer. 

It is just possible that the volume 
will be greater than that required, in 
which case it may be lowered by in- 
creasing the value of Ra. Incidentally, 
this will also increase the life of the 
NE -77. 

A three -inch -long cardboard tube is 
placed over the photocell to prevent ex- 
traneous light from actuating the an- 
nunciator. This length was tested un- 
der conditions where the distance be- 
tween the light and the unit did not 
exceed the 8 -foot maximum. For great- 
er distances this length may have to be 
increased to keep the stray light from 
upsetting the more sensitive circuit. 
The tube diameter should be a tight fit 
over the photocell. 

If the unit or the speaker is housed 
in a metal box, the standard precau- 
tions for avoiding shock should be 
taken by isolating the circuit from the 
box. 

This circuit is entirely suitable for 
use in the home as well as the shop 
since the use of a single two -conductor 
cable from the unit makes the installa- 
tion inconspicuous enough for domestic 
applications. 

Circuit of annunciator. A 71/2 -weft night 
light serves as the light source. Unit 
will operate at distances up to 8 feet. 

Re-2.2 megohm. V2 w. res. 
Re-I megohm, 1/2 w. res 
Ra- 15,000 ohm, 1/2 e. res. 
CI, Cs-50 µµf. ceramic capacitor 
Tr- Output trans., 8000 ohm pri. (Stoncor 

4-3329 or equis'.) 
PCs- Photocell (Clairex CL -3 or equiv.) 
PLa -NE -77 neon lamp 
Sn -S.p.s.t. switch 
Spkr. -Fe speaker, 3.2 -ohm voice coil 
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Low -Ripple Adapter 
(Continued from page 57) 

copper side up, the conductor pattern 
shown in Fig. 6 is traced on it. The 
tape is then cut into suitable strips of 
such size and shape that they can be 
laid down to cover the pattern faithful- 
ly. The board is then etched in the 
ferric chloride solution until the un- 
desired copper is completely removed, 
and the board is cleaned. Next drill 
the holes in the pattern where indi- 
cated (Fig. 6) and solder the transistor 
socket and other components in place 
on the reverse side (Fig. 5). 

After all solder connections have 
been made on the board, spray the con- 
ductor side with clear Krylon or a simi- 
lar plastic spray. In the author's adapt- 
er, the printed board was mounted on 
the heat sink with 1/4-inch brass stand- 
offs (Fig. 3). The wires going to S. 
were cabled together and run through 
a hole in the back of the case. The low - 
ripple output leads follow the same 
route, and connect to two new output 
posts on the front of the battery elimi- 
nator's case. Sr and the fuse for the 
low- ripple output line are also mounted 
on the front of the case but these parts 
can be mounted wherever space is 
available on your supply if it is not the 
same type as that shown. See Fig. 4. 

Operation 
Leads can be connected to both the 

original and the new output posts, or to 
only one pair at a time, whichever is 
desired. Selector switch S, must be in 
the correct position for the output ter- 
minals being used. This is because the 
voltage at the low- ripple terminals is 
lower than that found at the normal 
output terminals and the voltmeter 
must be switched to the correct line. 

MARS MAY SCHEDULE 
Wl'III the presentation of its May 
Speaker Schedule, the First U.S. Army 

MARS SSB Technical Net will wind up 
its activities until September of this year. 

The Net meets on 4030 ke. each Wed- 
nesday at 9 p.m. (EDT). The schedule 
of speakers for May includes the follow- 
ing discussions: 

May 4- "Antenna Panel" by Warren 
Offutt, Engineering Manager; Lorne De 
Size, Group Leader; and Bruce Wood- 
ward, Engineer, Airborne Instrument 
Labs, Inc., Melville, New York. 

May 1 1-"Frequency Control" by Dr. 
Gernot Winkler, Scientist, USARDL, 
Fort Mon th, New Jersey. 

May 18- "Communication Electronic 
Needs of the Future," by Dr. John V. 
Harrington, Division (lead, and Dr. Ben. 
jamin Lax, MIT Lincoln Laboratory, 
Lexington, Mass. 

May 25- "Fundamentals of Oscillator 
Operation" by Robert W. Gunderson, 
Editor, Braille Technical Press, New 
York, New York. 

S. Edwin Piller, A2KPQ, 157 -32 20th 
Ave., Whitestone 57, N. Y., is director 
of the Net. Write him for additional de- 
tails as required. -- 
May. 1960 
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0 WANTED! 
Charles Q. Amateur 
to contact Walter Ashe 

at once for his 

"SURPRISE" 
Trade -in allowance 

We have a posse out scouring the hills for our man ... and when we find him 
we're going to give him the "Surprise" of his lifetime ... such a big 
allowance on his present equipment towards the purchase of his new 
Transmitter or Receiver he won't think of saying anything else but "let's 
make a trade!" Walter Ashe "Surprise" Trade -In Allowances are next to 
impossible to beat ... and our allowance to you will be too. Rush the coupon 
below and see how handsomely we'll "reward" you! 

NEW 1960 ,CATALOG NOW READY! 

--13s1ft!-! 

The Only Radio Catalog Compiled and Designed 
Entirely With The Needs of The Amateur in Mind! 

If you're an amateur, experimenter or a newcomer "coming up" 
.. you're invited to ask for a copy of our brand new 1960 Walter 

Ashe catalog . . . just off the press. It's packed from cover to cover 
with everything that's new and needed . . . in mobile or fixed 
station equipment, parts and supplies, transmitters, receivers, test 
equipment and Citizen Band units. Incidentally, Walter Ashe is 
one of America's leading suppliers of High Fidelity equipment ... 
and mail the coupon below ... well rush your copy to you! 

TIME PAYMENT TERMS AVAILABLE 

ON ALL EQUIPMENT You Can Be Sure... 
that every piece of used equipment Walter 
Ashe takes in trade ... and later sells ... is 
checked thoroughly and guaranteed to work 
the same as new. Whether you're trading 
up to new or in the market for used equip- 

ment ... you'll always be money and 
satisfaction ahead at Walter Ashe! 

Ira ad:, 
RADIO CO. 

Dept. R -5 -60, 1125 Pine Street, St. Louis 1, Mo. 

"SURPRISE TRADE IN" COUPON 
Wolter Ashe Radio Co. In Our 38th Year 
Your One -Stop Supermarket 
Dept. R -5 -60, St. Louis 1, Mo. 

Rush New Catalog 
Send lists of guaranteed Used Equipment 
Rush "Surprise Trade -in" offer on My 

For 
(Show make and model of equipment desired) 
Name 

Address 

_Zone -State 

SUPER POWERED SINGLE CHANNEL AMPLIFIER 
Minimum 20V -5 Watts on All Channels 
This all new super powered unit has the highest output of any 
TV channel amplifier with sufficient power to cover largo 
communities with ample signal voltage and deliver a strong 
signal thru many miles of cable. The unit was designed spe- 
cifically for community television and is the only unit of its 
kind that does not produce power in fractions of a watt. 
For full rated output a high -powered commercial transmitting 
tube is used. 

C. C. S. Service 26 sib min. gain 6.8 mcs. bond width 
Channels 2-13 as specified Requires only 1 V input 
Co -axial input and output connectors for 75 OHM Line 
Linear class A operation Lew Power Drain fl Amp.l 

Write for details today. 

MODEL SPA 

$350 

SEG Electronics 17784 Flatbush Ave.. Brooklyn 10. New York 

119 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


AN /ART -13 100 -WATT 
TRANSMITTER 

(Government original cost $1.000.00) 
Designed to provide radio communication by 
voice, IMCW1 or CW telegraphy. Class "B" 
audio modulator system capable of modulating 
the carrier at least 90% on voice or MCW. 
Incorporates automatic tuning mechanism 
which may be used to select any one of 11 
frequencies, range 2000 KC to 18,000 KC. 
Frequencies 200 KC to 1500 KC range is pro- 
vided by addition of oscillator 0 -16 /ART -13 -A. 
Shipping weight 90 pounds. 
With Tubes and Meters- 

Condition 29 ff J G 0 
Condition Fair 

Less Meters Tubes and - 
(for spare parts only).......... 510.00 

0 -16 Low Frequency Oscillator...... S 5.95 
AN /ART- 13 -T47 with Tubes and $39.50 
Meters. Condition Good 
T47 with Tubes and Meters. Con - $49.50 dition Excellent v+ 

BC -603 FM RECEIVER -20 -27.9 MC 
Unused $12.95 
With 6 Spare Tubes 14.95 

BC -604 FM TRANSMITTER -20 -27.9 MC 
Unused s 3.95 
With 3 Extra Tubes 4.95 

DM -34 DYNAMOTOR for BC -603 
Unused $ 3.95 

DM -35 DYNAMOTOR - Input 12 volts. 
Output 625 volts, 225 MA. 
Unused s 7.95 

TWO 3" GALVANOMETERS -Test Leads, 
Multiplier Switch in hinged carrying case. 
BRAND NEW -G.E. Servo Testmeter . .$9.95 
X -BAND POWER LEVEL TEST SET, TS- 36 /AP. 
BRAND NEW, in original packing, with acces- 
sories. Measures 10 to 30 dbm, 8700 -9500 mc. 
Acq. cost $477.00 ONLY $14.95 
HI -FI HEADSETS with Rubber Pads. 
NEW $7.95 
AN /APR -4 38 -4000 MC RECEIVER -This is 
a precision receiver covering 38 -4000 mc. The 
set utilizes S tuning units with direct reading 
dials in megacycles. The receiver has a wide 
and narrow band -width 30 mc I.F. strip which 
may be selected at will. An output meter is 
provided to measure signal strength. 110V AC. 
60 -2600 cycle. Like new -with $259.50 
4 tuning units 38 -2200 MC.... 
NEW CITIZEN BAND -FOR YOUR BOAT, 
CAR OR TRUCK. BC -620. 2- channel crystal - 
controlled portable (net wt. 27 lbs.) 20 -27.9 
MC has 2.8 W output. The receiver crystal 
also controls the transmitter frequency. Legal 
because no multiplying in the final. Separate 
receiver and transmitter in one case with 
addition of Hand -Set and Power Supply P.E. 
120 which operates on 6. 12, or 24 volts - 
Shipping00wt. 40 lbs. Brand New. ¡Government 

OUR PRICE ONLY $34.95 
100 ASST. CRYSTALS. Mostly $4.95 FT -241 holders 
APN4B- LORAN -FINE QUALITY NAVIGA- 
TIONAL EQUIPMENT. Marine or Airborne 
LOng RAnge Navigational equipment! Deter- 
mine the exact geographic position of your 
boat or airplane! Complete with @ 109 50 12 or 24 volt Installation V F 
Less Power Supply $59.50 
APN 4 -ID6 INDICATOR with 27 Tubes and 
5 CPI Scope tube. $ 1695 Excellent, used 
APN 9 -LORAN complete with 12 or 24 Volt 
Intallation. $ 129 95 ellent Excellent 
OSCILLOCRAPH -DU MONT type 224 oscil- 
loscope. Operates on 115 volts. 150 watts, 
60 cycles. Has synchronization selector, in- 
tensity control, frequency range 0 to 30 
Excellel 

lent $39.50 Exce 

OSCILLOSCOPE AND RADAR INDICATOR: 
TS- 198A /CPM4, 3 inch screen, 25 to 1000 
cycles per second frequency range. Operating 
power 120 volts. 60 cycle, single phase. Over- 
all dimensions without carrying case: 14 
inches x 10 inches x 24 inches. Mfd. by G.E. 
Used $29.95 
WAVEMETERS: With 210 to 275 MC range. 
Power requirements 115 volts, 50 to 1800 
cycles. Approx. wt. 12 lbs. $ 19 95 Excellent 

Write for Bargain Flyer 

R W ELECTRONICS 
2430 S. MICHIGAN AVE., DEPT. N 

Phone: CAlumet 5 -1281 Chicago 16, Illinois 
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Low -Noise Construction 

Techniques For Audio 
By JACK GREENFIELD 

A check -list for the kit builder and audiophile 
who wants his gear to be as noise -free as possible. 

THE signal -to -noise ratio of a high - 
fidelity audio system may be improved 

considerably by following the preamp 
construction techniques outlined in this 
article. These techniques should assist 
the kit builder or enterprising audio- 
phile with completed equipment in ob- 
taining the ultimate in noise -free audio. 

Random noise generated at the low - 
level magnetic phono preamplifier stage 
is amplified in the following stages, 
producing undesirable "hash" at the 
speaker. This vulnerable preamplifier 
stage can be made virtually noise -free 
by adopting the following construction 
techniques -which, incidentally, involve 
no changes in electronic design. 

Parts Substitution 
1. Replace the conventional -type 

electron tube which is generally sup- 
plied in the equipment by an equivalent 
low -noise type. 

The reasoning behind this is that low - 
noise tubes are built more carefully. 
Supports and mechanical structures 
are re- inforced to minimize the possi- 
bility of microphonics. The control grid 
is usually plated with gold or a similar 
noble metal to reduce any irregularities 
in the grid structure which might ad- 
versely affect the passing stream of 
electrons. Heater -to- cathode design is 
such to minimize leakage. Heaters are 
wound and tapped precisely to provide 
maximum hum -bucking effect. 

2. Replace paper dielectric coupling 
capacitors with plastic film dielectric 
units. Pick capacitors rated at a higher 
voltage than the paper dielectrics in 
the original circuit. 

Plastic film dielectric capacitors have 
a very high "figure of merit" compared 
to their paper dielectric equivalents. 
This means that plastic film dielectric 
capacitors are less " lossy" and tend to 
couple more of the applied signal en- 
ergy rather than to dissipate it in the 
dielectric. The use of higher voltage 
ratings decreases the possibility of sig- 
nal energy losses and noise generation 
due to corona discharges (ionization of 
the dielectric 1. In addition, these high - 
voltage plastic film units are often 
physically smaller than their paper 
counterparts, contributing to a more 
orderly parts layout and simpler wiring. 

3. Replace conventional carbon com- 
position or film resistors with non- 
inductive wirewounds. 

Experiment has shown that non - 
inductive wirewounds have lower noise 
figures than equivalent carbon or film 
resistors. The reason probably lies in 
the superior thermal properties of the 
materials used in the wirewound type 
since noise is due to thermal agitation. 

4. Replace conventional fiber or plas- 
tic tube sockets with glazed ceramic 
types. 

Fiber materials and many plastics 
are "lossy" insulators which tend to 
provide leakage paths between tube 
pins when used in tube sockets. Al- 
though some plastics have excellent 
properties in this respect, others are 
"dogs." Since plastics used in sockets 
are difficult to identify without resort- 
ing to extended chemical analysis, the 
safest bet is to use a glazed ceramic 
socket. Glazed ceramic sockets are 
easily procured, easily identified. and 
have excellent low -loss characteristics. 

5. Discard conventional tube shields 
as they prevent heat dissipation and 
contribute to premature mechanical 
failure of the tube's structural ele- 
ments which results in a microphonic 
tube. 

Preamplifier chassis that are other- 
wise well shielded (See Point 13) 
should fare well in the hum pickup 
department without resorting to an in- 
dividual tube shield. If trial or tests 
indicate better performance is obtained 
with a shield, use one of the newly de- 
veloped blackened- heat -conducting in- 
serts in the original shield. After apply- 
ing the insert, be sure to place it in 
intimate contact with the shield -sup- 
porting structures of the tube socket in 
order to insure proper heat dissipation. 

Special Handling Techniques 

6. Do not use magnetized screw- 
drivers or other magnetized tools in 
assembling preamplifiers. 

Accidental magnetization of suscep- 
tible parts may produce permanent 
magnetic fields within the structure of 
the preamplifier. These magnetic fields 
can easily introduce unwanted noise 
voltages into sensitive circuits by inter- 
acting with fields produced by normal 
circuit operation. 

7. Scrape chassis to remove paint, 
anodized finishes, or natural oxide de- 
posits at all points to which a bolted or 
soldered connection will be made. This 
is especially important in these days of 
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the very slick "furniture" cabinetry. 
Paint, anodized finishes, and natural 

oxide deposits are all insulators. They 
are undesirable wherever intimate 
metal -to -metal contact is required. For 
example. in order for the cabinet of the 
preamplifier to be used as a shield, con- 
tinuous metal contact is required. An- 
other point that is often vulnerable to 
trouble from this source is the ground 
return connection at the signal input 
jack. This should be carefully checked. 

8. Use tooth -type lockwashers at all 
connections made by bolting to the 
chassis. Re- inforce these connections 
by soldering wherever possible. 

Tooth -type lockwashers are designed 
to bite into the metal of the chassis. 
Their use insures that an adequate 
metal -to -metal contact will be estab- 
lished. Soldering to the chassis is ac- 
complished most efficiently with a 
heavy -duty 100 -watt soldering iron and 
60/40 rosin -core solder. 

9. Remove the connector in the tube 
socket that corresponds to the grid 
pin of the preamplifier tube. Cut open 
the base of the socket at the grid pin 
position to accommodate a preamplifier 
tube with a permanently affixed grid 
lead. 

Removal of the connector is easily 
accomplished by drilling (%n" drill) 
into the recess at the top of the socket 
that is to accept the tube grid pin. 
When the drill has "chewed up" the 
connector it will come up against the 
hard glaze ceramic of the socket and 

will no longer feed. Stop the drill. Turn 
the socket over and shake out the re- 
mains of the connector. The pin that 
remains at the base of the socket may 
be pulled out with a pair of pliers. 
Place the socket. held upside down. in 
a vise. Insert the tip of a jeweler's 
screwdriver into the small rectangular 
hole from which the base pin was re- 
moved. By rapidly jerking the screw- 
driver downward a piece of the ceramic 
socket will be chipped away and a hole 
will be exposed at the grid connection 
point. 

10. Connect a thin bare hookup wire 
lead to the preamplifier tube grid pin. 

Scrape and tin the preamplifier tube 
grid pin and the end of a piece of thin 
bare hookup wire. Use 60/40 rosin -core 
solder. Scrape excess dried flux from 
each. Coil the tinned end of the wire 
securely around the grid pin, making 
the best possible mechanical connec- 
tion. Bring a freshly tinned soldering 
iron into contact with the joint at the 
grid pin. When solder flows freely at 
the connection, remove the iron. If this 
step and the preparation of the tube 
socket have been properly executed, 
the tube will slip into place in the 
socket with the soldered -in -place grid 
lead protruding through the prepared 
opening in the socket base. This tech- 
nique is based on the fact that connec- 
tors (particularly at tube sockets) are, 
by and large, the greatest source of 
noisy intermittents. In transistor work, 
where extremely low signal levels are 

common, sockets are frowned upon and 
only soldered -in connections are con- 
sidered reliable. 

11. Before finally installing the pre- 
amplifier tube, wash the tube carefully 
in liquid detergent solution. Rinse with 
alcohol followed by fresh water. After 
the tube dries handle with a clean. lint - 
free cloth. 

Tubes often become coated with a 
film of solder or fine metal particles 
when subjected to normal abuse at the 
bench during construction projects. To 
insure that wasteful leakage currents 
are not set up in paths established by 
conductive films deposited on enve- 
lopes, tubes should be washed. 

12. Make tight mechanical connec- 
tions for all wiring associated with the 
preamplifier stage. 

This is a standard technique that 
cannot be overemphasized as poor con- 
nections are a notorious source of 
noisy intermittents. 

13. Keep all ground- return connec- 
tions as short as possible. 

Short ground- return connections will 
minimize the possibility of picking up 
stray interference and will reduce un- 
desirable inductance to a minimum. 

14. Surround the preamplifier stage 
top and bottom with a perforated or 
louvered conductive shield. Employ the 
techniques for mechanical assembly as 
discussed previously. 

The chassis shield is positive insur- 
ance against pickup of stray noise from 
radiated electromagnetic energy. -30 

"More than Citizens' Radio "... 
a complete, fully engineered "industrial- type" transceiver! 

Anyone can operate -license 
issued by the FCC on request from x129 5 

Complete 23 channel Citizens' Band coverage -choose 1 of any 5 channels by the 
flip of a switch. 
Maximum legal power -excellent range -meets all FCC requirements. 
Excellent receiver sensitivity and selectivity -full fidelity voice reproduction. 

"More than just 2 -way Citizens' Radio equipment" -the Viking "Messenger" will deliver 
the finest performance of any equipment available in the field. Designed throughout for 10 
watt power level- limited to 5 watts for Citizens' Radio. Easy to install anywhere in your 
home, business location, car, truck or boat ... offers many unique features found only on 
more expensive communications systems. Built -in Squelch, Automatic Volume Control, and 
Automatic Noise Limiter. Compact, modern styling -only 5 s /'" high, 7" wide, and 11 z/s" 
deep. Complete with tubes, push -to -talk microphone, and crystals for one channel. 

Çv; 
Available from authorized Johnson Electronic or Marine Distributors. Installation 
and service coast -to -coast at all General Electric Communications Service Stations. 

FREE 
Color Brochure 

Farming, 
delivery or 
fleet operation 

Boat -to-boat or 
ship -to -shore 
communication 

Your own 
personal or 
family use 

May. 1960 

Construction or 
"of -the- road" 
equipment WRITE TODAY 

E. F. JOHNSON COMPANY 
103 Second Ave. S. W. Wo , Mi ta 

Please rush me your full color brochure describ- 
ing the Viking "Messenger" Citizens' Transceiver. 

NAME 

ADDRESS 

CITY STATE 

Manufacturers of the world's most widely used personal communications transmitters 
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Packaged Circuits 
(Continued from page 38) 

duction product, although higher den- 
sities may have been achieved in de- 
velopment work. 

A truly distinctive application of the 
packaging technique is the four -stage 
transistor amplifier shown on this 
month's cover and also in Fig. 13. Re- 
quiring only input and output trans- 
ducers plus a power source to function 
as a complete unit, it is useful in the 
design of hearing aids and a number of 
other devices. Fig. 13 indicates the con- 
struction and sequence of assembly. 
The steatite ceramic base disc, only 
1 inch in diameter, has eight resistors 
and other circuit components screened 
on. To the opposite side of this plate 
from that shown in the first step, four 
transistors and one capacitor are con- 
nected. Four pie -shaped Centralub 
"Ultra -Kap" ceramic capacitors are 
then added, sandwiched between two 
pieces of insulators, layered above the 
transistors. Another ceramic disc ca- 
pacitor is added and all capacitor leads 
are brought out through the holes on 
the periphery of the base plate. Finally, 
this assembly is sealed in a metal 
container. 

Servicing 
From a service technician's stand- 

point, packaged electronic circuits pre- 
sent relatively few problems in them- 
selves. The degree of reliability is such 
that, when one goes out, the source of 
the trouble is probably elsewhere than 
in the package itself. However. since 
they do require replacement, PEC and 
other packaged circuits for radio, TV, 
and hi -fi can be obtained from elec- 
tronic parts distributors. 

Evidence of physical damage, such as 
displacement of the unit from its usual 
position in the equipment or an indica- 
tion that something has been dropped 
on it, are about the only cases where 
the service problems are in the package 
itself. 

Damage to a packaged electronic cir- 
cuit is usually the result of a defective 
component elsewhere in the set. The 
shorting of a tube or a capacitor ex- 
ternal to the packaged electronic cir- 
cuit is the usual cause for the burning 
out of a resistor or capacitor in the 
package. Open circuits within the 
packaged electronic circuit simply do 
not exist since the conductors consist 
of silver bonded to ceramic. 

Packaged electronic circuits have a 
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Fig. 14. PEC variety: 20- resistor net- 
work (A) built into socket, 3 -stage am- 
plifier with tube sockets (B), and plug - 
in RC network (C) for use in computer. 

"built -in" signal to indicate when one 
of the components has burned out. The 
heat generated by a resistor or capaci- 
tor in the process of burning out is 
sufficient to change the color of the en- 
capsulation material permanently. The 
material is normally a light tan. The 
heat from the burned out unit changes 
it to a dark brown color, which shows 
up as a spot on the coating. In the case 
of bypass or coupling capacitors, a 
heavy surge of current can actually 
fracture the plate and the encapsula- 
tion material. 

Since the trouble does not normally 
originate within the packaged electron- 
ic circuit, its correction requires that 
the technician locate the original cause 
of the defect to avoid recurrence of the 
service problem. To determine what 
tube or capacitor might be causing the 
circuit difficulty, one should trace the 
circuit in the usual manner and test 
to locate the defective resistor or ca- 
pacitor in the package. This can easily 
be done by meter readings at the pack- 
aged circuit leads. 

Since all published schematics of or- 

Fig. 13. Assembly sequence of 4 -s +age transistor amplifier featured on cover. 
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iginal set manufacturers clearly mark 
the package and components that are 
included, it is a simple matter to check 
the PEC internally. The components 
that are in the package are enclosed in 
a dotted or dashed line box. An ex- 
amination of the schematic will show 
which contact points should be discon- 
nected to isolate the package from the 
circuit. Usually, only one or two leads 
need be cut so that the package can 
he tested while it is still in the equip- 
ment. Wire leads should be unwrapped 
to retain their original length. Units 
with tab leads, such as used on printed - 
circuit boards, should be cut half -way 
between the board and the package and 
bent apart. It is not necessary or ad- 
visable to remove that package since it 
may still function after the original 
trouble is corrected. 

Checking for a burned out resistor or 
capacitor is done in the usual manner 
and they show up in exactly the same 
way as would individual components. 
Where a resistor and a capacitor are in 
series within the package, they can- 
not be tested individually; however, 
under these circumstances, the resistor 
rarely burns out. It is almost impos- 
sible to pass enough current through 
the series resistor to damage it. A 
leaky capacitor will show up as a resist- 
ance reading across the total series 
circuit. 

It may be advisable to further check 
the capacitors with a capacitance 
bridge. A word of warning is in order 
if the capacitors are being checked 

with one of the inexpensive capacitor 
checkers. These units generally use a 
60 -cycle bridge, while most ceramic 
capacitors are normally checked and 
rated at 1000 cps. If the equipment 
has a built -in oscillator, it should be 
used at the 1000 -cycle signal in check- 
ing the capacitors. If the checker is the 
60 -cycle type, the power factor of the 
capacitor may be considerably higher 
than expected, and it should not be 
assumed that the capacitor is defective 
purely on the basis of its power factor 
alone. This is true of all ceramic ca- 
pacitors whether they are part of a 
package or are individual components 
in the equipment. Resistors in parallel 
with capacitors are often reflected as 
an increase in capacitance on inexpen- 
sive meters and this should be taken 
into consideration in checking the 
capacitor. 

Future Developments 

What is the future of packaged elec- 
tronic circuitry ? Answering this ques- 
tion is tantamount to asking what is 
the future of electronics. Of this, how- 
ever, one can be sure: packaged elec- 
tronic circuitry is a permanent part of 
the electronic scene. Its use will be- 
come more and more widespread, its 
applications more and more varied. its 
forms more and more versatile. Just 
as the development of the technique 
opened the door to electronic minia- 
turization, so the refinements will 
change the face of electronics and ex- 
pand the borders of technology. -1 - 
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View of the compact "Q" multiplier with associated power supply. 

Transistor Audio "Q" Multiplier 
By DAVID STONE 

/Selective audio amplifier -oscillator reduces c.w. QRM, 
generates tones can be used for selective signalling 

ASURPRISING variety of services 
can be performed by this transis- 
torized oscillator -selective ampli- 

fier, or "Q" multiplier, in the audio - 
frequency range. It is a welcome 
addition to test equipment using audio 
oscillators and it will operate as an 
audio signal generator by itself. This 
unit can be used for code -copying. to 
peak a desired signal above the level 
of interfering signals. The "Q" multi- 

plier can be used in selective signalling 
systems to operate a relay amplifier 
when it receives a specific audio fre- 
quency. These are a few of the appli- 
cations to be treated in detail later and 
will surely suggest others. 

Theory 

The "Q" multiplier is an audio -volt- 
age amplifier with controlled positive 
feedback (see Fig. 1). A portion of the 

Fig. I. Complete schematic diagram and parts listing for the audio "Q" multiplier. 
Si 

OUT 

r , ,y 

C6 

- + 
2VD.C. 

R, -1000 ohm carbon or wire -wound linear 
taper pot 

Rs- 10,000 ohm, V2 w. res. 10% 
Rs -1000 ohm, 1/2 w. res. ± 10% 
Rs, Rs- 220,000 ohm, 1/2 w. res. ± 10% 
Cs, Cs-.1 µf., 200 r. capacitor 
Cs-.05 µf.. 200 r. capacitor 
Cs-.01 ist., 200 r. capacitor 
Cs -.005 µf., 200 r. capacitor 
C.-1 pf., 200 r. capacitor 
la, 1., J.. It-Audio and power jack (construc- 
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toi s choice) 
S,- D.p.d.t. toggle switch 
S. -D.p. 4 -pos. rotary switch 
Tr -Push -pull audio output trans., 6000-7000 

ohm pri. to 3.2 ohm sec. ( Thordarson 22S47 
or equir.. see text) 

Ts- Transistor interstage trans., 20,000 ohm 
pri. to 1000 ohm sec. (Thordarson TR -14 or 
equir., see text) 

1- Chassis (Bud " Minibox" CU -3005) 
Vr- "p -n -p" transistor (RCA 2N109) 

output voltage appearing across the 
emitter resistor R_ is fed back through 
the feedback potentiometer R, to the 
center -tap of transformer T,. Trans- 
former action inverts the phase of the 
feedback voltage to add it to the input 
signal at the base of the 2N109. R,, the 
"Selectivity" control, varies the amount 
of feedback voltage to set the circuit 
above or below the threshold of oscil- 
lation. 

If R, feeds too much voltage back. 
the circuit will oscillate at a frequency 
determined by the input resonant W 
combination formed by T,'s secondary 
and capacitors C, to C.. The transistor's 
output is an excellent sine wave at this 
frequency when the feedback is set 
just above the oscillation threshold. 

When the "Q" multiplier is used as 
a selective amplifier, R, is adjusted to 
decrease the feedback just below the 
oscillation threshold. An incoming au- 
dio signal. at the same frequency as 
the reso 'ant frequency of the input LC 
combination. will be sharply peaked 
and amplified at the output. The "Q," 
or sharpness of resonance of the tuned 
LC circuit. is "multiplied" by this ac- 
tion because it provides maximum am- 
plification and minimum bandwidth at 
one frequency. 

It is best to have a high "Q" induc- 
tance to start with, to obtain the sharp- 
est possible peak. High "Q" inductors 
are fairly expensive to come by but a 
reasonably good inductance can be ob- 
tained by altering the core of a stand- 
ard push -pull output or interstage 
transformer. When the core's I- lamina- 
tions are removed, the transformer's 
"Q" is raised considerably and the re- 
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suiting inductance is perfect for use in 
this "Q" multiplier (see Fig. 2). 

The collector circuit uses a transistor 
interstage transformer to couple the 
oscillating or amplified signal to out- 
put jack J,. The "In -Out" switch S, 
is used to bypass the incoming signal 
directly to the output jack when the 
"Q" multiplier is not being used. Ca- 
pacitor C. is not shown in the photo- 
graphs because it was added later to 
handle a wider range of output loads. 
It should be installed permanently in a 
newly constructed unit. 

The "Q" multiplier requires 12 volts 
at 2 milliamperes on the lower fre- 
quency ranges with a slight decrease 
in the current drain at the higher set- 
tings. This nominal power requirement 
can be met with a standard miniature 
12 -volt battery or an a.c.-powered sup- 
ply such as the type diagrammed in 
Fig. 3. It is a voltage doubler utilizing 
two 1N69 germanium diodes for recti- 
fication with a standard 6.3 -volt a.c. 
filament transformer. This combination 
produces about 15 volts d.c. and the 
2500 -ohm potentiometer drops this to 
12 volts. The filament transformer can 
be eliminated if the "Q" multiplier is 
to be used exclusively with equipment 
employing 6.3- volt -filament tubes. The 
points marked "X" in the schematic 
can be connected to the filament lines 
in the equipment. 

If possible, construct the power sup- 
ply on a separate chassis to eliminate 
any power -line hum pickup from the 
amplifier circuit. Also, a separate pow- 
er supply will be handy for use with 
other transistor gear. If the power 
supply is included in the same enclo- 
sure, care should be taken to keep the 
power components away from the rest 
of the circuitry. 

Construction 
The unit uses standard components 

without critical tolerances and many 
constructors will undoubtedly have 

l 
Low,.<,ws 

Go 

: 

r -D 
E -141atTIONS 

117V c 

Fig. 2. Construction of transformer used. 

R6 -2500 ohm pot (see text) 
C,, C,-5O uf., 10 r. miniature elec. capacito 
Cs--I5 id., 25 r. elec. capacitor 
Ss- S.p.,.t. toggle switch 
PL, -117 -roll neon lamp 
CR,. CRt -1N69 germanium diode 
Ta-Fil. trans.. 117 r, pri.. 6.3 r. sec. (Triad 

Fl 3X or equiv.) 

Fig. 3. Voltage-doubler power supply. 

most of the parts on hand in the spare - 
parts box. 

The input transformer T, must be 
dismantled by removing the metal 
mounting frame. This exposes the 
winding form and the I- laminations 
positioned on top of the E- laminations. 
Remove the I- laminations and discard 
them with the mounting frame. Loosen 
the winding form so it can be slipped 
up or down the middle arm of the 
E- laminations, then return it to the 
center of the arm for calibration pur- 
poses later. 

The mounting of transformer T, is 

the only critical aspect of the whole 
layout. It must be mounted on a non- 
metallic surface or chassis made of 
wood. plastic, or phenolic and placed 
so that it is as far as possible from the 
metal sides of the enclosure. This is 
done to keep the "Q" of the trans- 
former from being lowered by the 
presence of metal near the winding 
form. This construction uses a 4 x 2 x 
1/4 inch phenolic board which is large 
enough to mount T,, T,, the transistor 
socket, all the resistors, and capacitors 
C. and C.. Transformer T, can be taped 
to the board, or mounted with a heavy 
cardboard strap or very small metal 
angle brackets. Most of the circuitry 
was installed on the board and the 
board was mounted layer- fashion in the 
enclosure, as is shown in the photo- 
graph below. 

Potentiometer R,, switches S, and S,, 
the input, output and power jacks are 
installed in the sides of the enclosure 
and the phenolic chassis is mounted 
above these components with long 
stand -offs. If the unit is built in this 
manner, the wiring can be completed 
in both layers, the board can be 
mounted, and the few remaining con- 
nections completed between the two 
layers. Wire the "Sensitivity" control 
so its resistance decreases with clock- 
wise rotation of the shaft, and keep the 
input and output wiring to T, and T, 
as far apart as possible. 

Calibration 
Connect a pair of headphones to out- 

put jack J6 and rotate the "Selectivity" 
control fully clockwise. Set the 2500 - 
ohm dropping potentiometer in the 
power supply to mid -range and care- 
fully check for proper polarity of the 
power connections to the "Q" multi- 
plier before turning on the power. 
When power is applied, an audio tone 
should be heard immediately. If not, 
check the wiring of R, to make sure all 
the resistance is out of the circuit, or 

View of components mounted directly under the top panel of unit. Wiring of component board mounted under the fop panel of unit. 

J3 R3 SI J4 $2 
R2 RS T2 TI 

RI 

May. 1960 

J2 CI JI C2 C3 C4 
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check all wiring connections and test 
for a possible defective transistor. 

Listen for audio output at all set- 
tings of the "Frequency" control, then 
return it to the lowest frequency set- 
ting. Place a voltmeter across J, and J, 
and adjust the dropping potentiometer 
for a 12 -volt input. If desired, the po- 
tentiometer can be replaced by its 
equivalent value in a fixed resistance, 
1 -watt rating, after the calibration is 
completed. 

Rotate the "Selectivity" control 
counterclockwise on all frequency set- 
tings. This should cause the unit to go 
in and out of oscillation and the tone 
will appear and disappear. Return the 
"Frequency" selector to the 1000 -cycle 
setting and advance R, to just above 
the oscillation threshold. 

Connect the "Q" multiplier's output 
to the vertical input of an oscilloscope 
and connect a calibrated audio genera- 
tor to the scope's horizontal input. Set 
the calibrating generator's dial to 1000 
cycles and carefully slide the winding 
form on T, up or down the middle 
E- lamination arm until an ellipse or 
circle appears on the scope. When this 
is obtained. carefully glue or tape the 
winding form permanently into posi- 
tion without disturbing its location. 

The other settings of the "Frequen- 
cy" selector can be measured with the 
same setup. They may not be exactly 
the frequencies specified on the sche- 
matic due to tolerance difference in the 
capacitors or layout but they will be 
fairly close. The exact frequencies can 
be obtained with slight addition or re- 
duction of the capacitor values in the 
LC combination if this accuracy is 
needed. Mark the exact frequencies on 
the panel or round them off to the 
nearest full number. 

The selective amplifier action can be 
checked by rotating R, just below the 
oscillation point. Inject a signal from 
the calibrating generator at the input 
jack, at the same frequency specified 
by the "Frequency" selector. The out- 
put voltage, observed on the scope, will 
be sharply peaked at this frequency 
and will sharply decrease when the 
calibrating generator's dial is moved 
above and below the selected fre- 
quency. 

Uses 
This transistorized audio "Q" multi- 

plier has a good many interesting and 
highly useful applications. Some of 
these are described in the remainder of 
this article. 

For code copy, connect the "Q" multi- 
plier to the short -wave receiver's head- 
phone or speaker output and turn the 
receiver's audio gain control down so 
that no signal is fed to J. Throw Si to 
the "In" position, set the "Selectivity" 
control clockwise to the oscillation 
point and back it down to just below 
the oscillation threshold. This setting 
will produce the narrowest bandwidth 
amplification. Turn the receiver's gain 
control up and note that the signals 
sound "canned." Throw S, to "Out," 
tune in a code station, then flip it back 
to "In." Carefully tune the b.f.o con- 
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trol. When the frequency of the code 
signal is the same as the "Q" multi- 
plier's frequency setting, the signal will 
peak sharply. It will take practice to 
obtain this peak point. for it is sharp 
and easily passed. It will he necessary 
to re -tune occasionally if the receiver's 
front end or b.f.o. is not too stable. 
Keep the receiver gain control down 
to a comfortable level. lean back, and 
enjoy some interference -free copy. 

The oscillator -amplifier can be used 
to increase the sensitivity of a detector 
in an impedance bridge or other type 
of a.c. bridge which uses an audio signal 
for operation. The signal is generally 
1000 cycles and the selective amplifier 
can be connected in series with the de- 
tector to obtain much sharper readings. 
It can also be used as a 1000 -cycle oscil- 
lator to furnish a signal to the bridge 
itself. 

The selective amplifier's output can 
be fed into a diode detector and relay 
amplifier to operate only when its 
specific frequency is received. Several 
selective amplifiers can be built to op- 
erate at various frequencies and placed 
in parallel on a signal line. Then each 
relay unit will work only when its fre- 
quency is sent down the line. 

It can be used for spot frequency 
measurements, if the unknown signal 
to he measured falls into the same 
frequency settings of the "Q" multi- 
plier. An output meter connected to 
the unit will indicate maximum re- 
sponse when the unknown and selec- 
tive- amplifier's frequencies coincide. 
Two selective amplifiers tuned to the 
same frequency and connected in 
series will amplify at even narrower 
bandwidths. 

Finally, the unit operates very nice- 
ly as a general -purpose audio signal 
generator when the "Selectivity" con- 
trol is turned up slightly above the 
oscillation threshold. The output wave- 
form is excellent and the output volt- 
age is approximately 3 volts peak -to- 
peak. 

Other audio applications will come to 
mind for this versatile, compact unit. 
It is a useful item to be added to a 
collection of equipment for experiment- 
al or testing purposes whenever an 
audio filter, selective amplifier, or os- 
cillator is needed. 
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Mac's Service Shop 
(Continued from page 58) 

so for other tin /lead combinations. 
Those containing substantial amounts 
of both tin and lead become mushy or 
plastic at 361° all right; but the tern - 
perature at which they become corn - 
pletely liquid depends, as we have al- 
ready seen, on the precise tin /lead 
ratio. The temperature span between 
where a solder softens and where it be- 
comes completely liquid is called its 
plastic range. A 40/60 composition -the 
first number mentioned is always tin - 
starts to soften at 361° and becomes 
completely liquid at 460 °. The plastic 
range of 50/50 solder lies between 361° 
and 414 °; that of 60/40 solder between 
361° and 370°." 

"It seems to me that 63/37 eutectic 
mixture is the ideal solder. It melts at 
a minimum temperature and sets 
quickly. So how come the 40/60 com- 
position is used in radio work ?" 

"Economics. Because of the word 'tin 
can' --which is really a steel can with 
a very thin tin plating- -most people 
think tin is cheap. It's not. In fact it 
costs about six times as much as lead. 
In radio work we're not concerned with 
the little extra heat needed to melt the 
40/60 solder; so, since it makes just as 
good a connection for all practical pur- 
poses as the eutectic composition and is 
less costly, it's the one used. If we were 
soldering pewter ware and had to be 
careful not to melt the stuff we were 
soldering, we'd use 60/40 solder. On the 
other hand, in filling in car fender dents 
where we had to wipe the solder on and 
shape it before it cooled, we'd likely 
use a 15/85 solder with a plastic range 
of almost 200°." 

"My, you are full of information!" 
"Oh I know lots more," Barney 

boasted. "For instance, I know the flux 
in solder does three jobs: (1) removes 
tarnish or metal oxide, (2) prevents 
other oxide from forming while the 
metal is raised to soldering tempera- 
ture, and (3) lowers the surface tension 
of the molten solder so it can wet the 
metals and penetrate their pores, as it 
must. Resin fluxes, of course, are the 
only ones generally recommended for 
electrical use. 

"And finally, I know the strength of 
a soldered connection lies in the thin 
solder film -preferably about .004 -inch 
thick -in which the alloy action be- 
tween the metals being soldered to- 
gether takes place. Once this film has 
been formed, adding more solder is use- 
less waste." 

"Seriously, Carrot Top, I'm proud of 
you for coming up with all this dope," 
Mac said. "I've read dozens of articles 
on How to do a good job of soldering, 
and I think we both can make a respec- 
table solder joint; but you have told me 
a lot I didn't know about the Why of 
soldering. And I have always been con- 
vinced that until you have mastered 
both the How and understood the Why 
of a thing, you can't say you know it." 
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The "Bi- Phonic Coupler" 
(Continued from page 47) 

be both a sound radiator and a picture 
For the present, however, we must 

recognize that in order to maintain the 
stability of the diaphragm against the 
ravages of humidity and weathering. 
the surface of the panel had to be 

treated as a piece of fine furniture. If 
one wanted to paint a picture on a 

finely finished piece of wood which has 
been sanded, filled, varnished, and 
huffed, then he is at liberty to do so, 

but only to the extent that the original 
treatment of the panel is not destroyed. 

The system can also serve as a room 
divider, either by itself or standing on 
ready -made metal -shelved room divid- 
ers or suspended between floor -to- 
ceiling pressure posts. The units may 
also be used as "sound chandeliers" 
with, perhaps, a lighting source be- 
tween them and the ceiling so that in- 

direct lighting is obtained while, at the 
same time, sound is produced directly 
downward and simultaneously scat- 
tered from the back of the speaker up 
to the ceiling and back into the room. 

Another application would be to 
mount the speakers within the joists 
of the wall so that the speaker is flush 
with the wall. Since the speaker is only 
4t inches wide, it may actually be used 
to radiate from both directions into ad- 

joining rooms. If it is desired to radiate 
only into a single room, then the hack 
of the speaker simply transmits the 
sound into the large cavity up and 
down between the joists and the wall 
structure. 

It is also possible to employ the 

speaker as the actual walls of equip- 

ment cabinets, thus saving considerable 
space (and expensive woodworking) 
over the original cabinet structure. One 
unusual application of this speaker in- 
volves its installation into the head- 

boards of twin beds, providing stereo 

reproduction in the bedroom! - 
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Sensing Devices 
(Continued from page 64) 

force, and the signal from the crystal 
is proportionate to this force. Because 
the crystal is a high -impedance device, 
we have shown it feeding a cathode -fol- 
lower, which then drives an amplifier 
and remote indicator. 

Two other types of dynamic trans- 
ducers are shown in Fig. 9. In the in- 
ductive vibration transducer (Fig. 9A), 
a small mass vibrates and, through a 
reed linkage, drives the magnetic core 
of a coil. When a magnet moves 
through a coil, a voltage is generated 
that varies with the speed of motion. 
An amplifier is usually used to drive a 
remote recorder. Transducers such as 
this are widely used in missile testing, 
aircraft instrumentation. and industrial 
processes where vibratory motion must 
be monitored. 

The capacitive accelerometer shown 
in simplified form in Fig. 9B is basical- 
ly the same as the capacitive pressure 
transducer of Fig. 8A except that the 
inner plate (mass) moves and its mo- 
tion depends on the acceleration ex- 
erted on it. The change in capacitance 
is proportional to acceleration, and the 
output will be in the form of a change 
in frequency. 

We have described only a sampling 
of what the reader will encounter in 
the industrial electronics field. Each 
particular installation requires its own 
types of transducers, and one has to 
study the entire system carefully as 
well as the detailed manufacturer's 
data in order to be able to repair or ad- 
just any part of it. 

Repair and Adjustment 

Anyone sere icing industrial elec- 
tronic equipment will understand the 
need for a knowledge, not merely of 
electronics, but also of the adjoining 
devices. While the electronic techni- 
cian is not expected to repair hydraulic, 
pneumatic, or electric -power equip- 
ment, he must at least know something 
about it. In servicing transducers, the 
same holds true. Before deciding that 
the trouble lies in the transducer, one 
must understand the entire system 
sufficiently to make a few pertinent 
checks. II' the trouble seems to be in 

Fig. 10. Detail of a pressure -con- 
trolled Microswitch (Barksdale Valve). 

TOP SHELL ADJUSTMENT NUT 

PRESSURE 
PIPE 

T- CONNECTOR DIAPHRAGM CHOKE NUT 

Fig. II. Transformer type linear -mo- 
tion transducer made by Vinson Mfg. 

the transducer, the question usually 
arises whether it is in the electronic 
or the mechanical portion. Either a 
cracked diaphragm or a shorted trans- 
former winding can result in trans- 
ducer failure, but the repair and the 
possible effect on the other components 
will be quite different in each case. 

Electronic technicians will have no 
trouble testing the electrical portions 
of transducers because simple ohm- 
meter checks will show up open coils 
or shorted capacitors, provided we 
know what kind of electrical device we 
are testing. 

Most transducers are housed in 
rugged sealed containers and are often 
difficult to take apart. We can get 
some idea of the internal construc- 
tion of typical transducers from the 
diaphragm -actuated microswitch in 
Fig. 10. Note that the various pieces 
are all screwed together. In order to 
adjust the tripping pressure, the top 
shell has to be unscrewed and then the 
spring- loaded adjustment nut is turned 
to raise or lower the switch itself. If 
trouble in the diaphragm section is sus- 
pected, the choke nut holding the pres- 
sure pipe in place must he removed and 
then the entire unit slipped out of its 
housing. Finally, the T- connector to 
the diaphragm cavity must be un- 
screwed so that the diaphragm section 
itself can be cleaned out. 

Because clogging of the pressure sec- 
tion of a transducer is one of the most 
frequent troubles, the "Teleflight" Model 
206 shown in Fig. 2 has a removable 
pressure chamber for easy cleaning. In 
most practical cases, the repair of a 
defective transducer will consist of 
cleaning and re- calibration, since seri- 
ous defects such as open or internally 
shorted coils, or broken resistance ele- 
ments, will require exact replacement. 
In replacing transducers, a calibration 
of the entire system must be performed 
in strict compliance with manufactur- 
er's instructions. 

Conclusions 

Transducers, as the sensing devices 
of automation, cover a very wide field 
in themselves. This article has dealt 
with some representative types, their 
operating principles, and has included 
a description of the electronic circuitry 
usually associated with each type. The 
last word on their repair and adjust- 
ment is a subject worthy of a book. 
However, important basic hints have 
been presented here. 

As to complete familiarity with 
transducers, each technician acquires 
this through experience with the spe- 
cific types he must handle. ;ii - 
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What's New 
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GENERAL- COVERAGE RECEIVER 
Heath Company, Benton Harbor, 

Mich. has added the "Mohican" general - 
coverage receiver to its line of ham 
gear in kit form. 

This new Model GC -1 features an all - 
transistor circuit powered by 8 long - 
life standard flashlight cells. The cir- 
cuit also incorporates ceramic i.f. trans- 

% filters; a built -in telescoping 54" whip 

antenna; flywheel tuning, tuning meter; 
and a large, easy -to -read slide -rule 
edge -lighted dial. 

The receiver covers 550 kc. to 30 mc. 
on five bands. Electrical bandspread is 
provided on the five separately cali- 
brated ham bands and the 11 -meter 
Citizens Band. The b.f.o. is tuned 
through the variable capacity effect of 
a diode and is adjustable by means of a 
front panel pot. 

The GC -1 can be converted from bat- 
tery to 117 volt a.c. operation by means 
of an accessory power supply (XP -2). 

TEST ADAPTER 
Laik Electronics Co., 311 Hickory 

St., Kearny, N. J. is now offering a new 
series of test adapters which have 
been specifically designed for engineers, 
technicians, experimenters, and hobby- 
ists. 

Currently available in three versions, 

for 7 -pin miniatures, 8 -pin octals, and 
9 -pin miniatures, the new adapters are 
designed to permit voltage and resist- 
ance measurements even on the most 
crowded chassis. Breaking the circuit 
is accomplished by loosening the screw 
in the circuit or circuits under test and 
inserting meters or components be- 
tween the upper and lower lugs. No 

May, 1960 

) 
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You can be on the threshold of an 
entirely new income! One of the 
biggest booms nowadays is in 2- 
way mobile -radio communication. 
Every installation is practically a 
guaranteed income for some quali- 
fied serviceman. These stations 
must be kept on the air . . . must 
have FCC -requited checks . and 
because they make money for their 
owners, they can afford to pay well 
for service. 
Lampkin Laboratories, Inc., has made 
a study of how other servicemen 
are making money in this business. 
Now they offer the results of this 
study to you - in this FREE book- 
let - so that you can increase your 
income thousands of dollars. Ute the 
coupon today! 

Lampkin instruments are used by thousands of mobile -radio engineers! 
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months a B.S. in Business Administration (General 
Business, Accounting, Motor Transport Management 
majors). For earnest, capable students. Small classes. 
More professional class hours. Well- equipped labs. 
Dorms. Campus. Modest costs. l'ear -round operation. 
Enter July, Sept, Jan., Mar. Founded 1884. Write 

I. II. McCarthy, Director of Admissions, Jos 
111 Catalog and "Your Carter" Book. 
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special leads, jacks, or plugs are nec- 
essary. For semi -permanent installa- 
tion, components may be soldered to 
the adapter lugs. 

Terminals are color -coded for easier 
and faster testing. For a data sheet 
giving complete information and prices, 
write the manufacturer direct. 

HANDY CIRCUIT TRACER 
Doss Electronic Research Inc., 820 

Baltimore, Kansas City 5, Mo. has 

TOS 

added a new unit to its probe instru- 
ment line. 

Known as the "Noy -Z -Jett" Model 
D -800, the new instrument is an r.f: 
i.f. -audio pulse generator. It is self - 
contained and transistorized. It is de- 
signed to be used in troubleshooting 
r.f., i.f., or audio circuits. The circuit 
is a blocking oscillator with a pulse 
generator waveform output. The oscil- 
lator frequency is approximately 1000 
cps which provides an audible output at 
this frequency in audio circuits. 

The unit may also be used for trac- 
ing video, printed circuits, etc. and is 
especially useful in checking transistor 
radios. Complete instructions are in- 
cluded with the instrument which is 
housed in an attractive red and grey 
case. 

PC COMPONENTS 
American Molded Products Coni- 

panJl, 2727 W. Chicago Ave.. Chicago 
22, Ill. has developed a new printed cir- 
cuit transformer and relay bobbin 
which is said to offer substantial sav- 
ings for manufacturers. 

The lugs are embedded in nylon for 
permanent location and the entire unit 
designed to prevent wire breakage. 

While the unit shown in the photo- 
graph has been added to the firm's 
stock items, special bobbins can be 
made to the customer's specifications. 
According to the company, the new 
unit will eliminate the cost and assem- 
bly of the terminal board. 

Manufacturers are invited to get in 
touch with Mr. A. Weyrich of the En- 
gineering Department for samples and 
assistance on special requirements. 

SHAFTS FOR FOREIGN GEAR 
Centra.k7b, a division of Globe -Union, 

Inc., 900 E. Keefe St., Milwaukee, Wis. 
has recently introduced a new 0.235" 
diameter aluminum shaft for use with 
its Model AB controls to permit the 

units to he used as replacements in 
foreign equipment. 

Known as the AK -29 shaft, it is 
specially designed for applications in 
foreign radios, tape recorders, and hi -fi 
equipment where the standard 'S" 
shaft will not fit. This aluminum shaft 
is full round and measures 21%16" in 
length from the bushing. 

Local distributors are now stocking 
this item. 

COMMUNICATIONS MIKE 
Electro- Voice, Inc., Buchanan, Mich. 

has announced the development of a 
new microphone 
which is designed 
especially for 
communication 
service applica- 
tions. 

The Model 715 
SR unit is de- 
signed to be hand- 
held and comes 
equipped with a 
hang -up bracket. 
A special ceramic element makes the 
unit suitable for extremes of tempera- 
ture and humidity such as are en- 
countered in use of Citizens Band radio, 
marine transceivers. industrial systems, 
emergency two -way radio and dis- 
patching equipment. 

The unit is a high -impedance type. 
has an output level of -55 db, and a 
frequency response range of 60 -7000 
cps. The case is constructed of rugged, 
die -cast zinc. 

C -D SUBSTITUTION BOX 
Cornell -Dubilier Electric Corpora- 

tion, South Plainfield. N. J. is now 
making available a compact and con- 
venient electrolytic capacitor substi- 
tution box. the Model CDE. 

The new unit provides an instantly 
available choice of capacitances for 
substitution purposes in a wide variety 
of electronic and electrical applica- 
tions within the ratings of the unit. 
Fifteen combinations of electrolytic ca- 
pacitance are possible from 10 to 150 
of. in steps of 10 tif. at voltages up to 
450. Two or more units may be con- 
nected in parallel to provide an almost 
unlimited range of capacitance. 

Complete details and price are avail- 
able from local distributors or litera- 
ture can be obtained by writing the 
manufacturer direct. 

4- CHANNEL CB UNIT 
Vocaline Company of America, Old 

Saybrook, Conn. is now offering a new 
multi- channel version of its "Com- 
maire" Citizens Band receiver- trans- 
mitter. 

The new model, the ED -27M, has 
four separate channels to give the user 
the convenience and flexibility of a con- 
ference phone while providing uniform 
performance throughout the entire 22- 
channel class D band. 

The ED -27M offers the same features 
as the company's ED -27 with an im- 
proved transmitter circuit for more 
effective range. The receiver is a crys- 
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tal- controlled, double- conversion super - 
het with a selectivity of 5 kc. at points 
6 db down and a sensitivity of ±0.3 Av. 

The unit incorporates the company's 
patented "Silent- Aire" squelch circuit 
and a transistorized power supply. 

Complete details on the ED -27M are 
available from the manufacturer on 
request. 

TRANSISTORIZED TACHOMETERS 
Electro Products Laboratories, 4501 

N. Ravenswood Ave., Chicago 40, Ill. is 
now offering a line of transistorized 
tachometers having a dual function- 
measurement of speed without physical 
loading and control of associated cir- 
cuitry such as overspeed and under - 
speed control. 

The sensing device for the Model 
7120 series is a magnetic pickup. Angu- 
lar velocity of shaft projections or a 
rotating gear induce a signal in the 
pickup corresponding to frequency of 

revolution. The pickup's signal is con- 
verted by the tachometer to a d.c. cur- 
rent directly proportional to the fre- 
quency of the signal. 

Instantaneous readings, in addition 
to control circuitry, are provided by 
a meter -relay unit whose scale is cali- 
brated in rpm. Accuracy of indication 
is 2 %/n of full scale. The meter has two 
pointers -one indicates rpm while the 
other, a control pointer, can be set prior 
to making a measurement to any value 
of rpm. Upon reaching this pre -set 
value, a relay used for controlling as- 
sociated circuitry is activated. 

For full details on this new "Electro- 
Tach" Model 7120 Series, write R. 
Novic in care of the company. 

NEW V.T.V.M. 
Century Electronics Co., Inc., 

Roosevelt Ave., Mineola, N. Y. 
added an a.c. -op- 
erated peak-to- 
peak vacuum-tube 
voltmeter to its 
line of test equip- 
ment for service 
technicians 

The new Model 
VT -10 features a 
unique "Multi - 
Probe" which does 
the work of four 
probes. With a twist of the tip, the 
probe can be set to function as a d.c. 
probe, a.c. probe, low- capacity probe, 
or r.f. probe. A special holder on the 
side of the case secures the "Multi - 
Probe" in place, ready for instant use. 

111 
has 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 

Prepare re for a better fob 
in New 

and a successful s 
Coyne. 

future in a 
toy opportunity field. Advanced education or Pre- 
vious experience not needed. Employment service to 
graduates. 

Enroll NOW -Pay Later 
Finance flan and Easy Payment Plan. Also Part 
Time Employment help for students. 

FREE BOOK `lip coupon or write to address 
below for Free Illustrated Book. 

"Guide to Careers"- Describes all training offered. 
No obligation and No Salesman Will Call. Act NOW. 

B. W. Cooke. Jr.. President CHARTERED 
NOT FOR PROFIT 
Established 11199 

1501 W. Congress Pkwy. 
c kcaeo. D.o,. 50 -6C 

rCOYNE Electrical School 
1501 W congress Pliny., Chicago 7, III. 
Dept. SO -6C 
Send FREE book "Guide to Careers' and details 
of all training you offer. However. 1 am especially 
interested in: 

ILEUMS 
NAME 

ADDRESS 

CITY STATE 

TELEVISION Nil ION 

J 

This is a fabuolus opportunity to obtain limited 

uantities of completely assembled high fidelity 

lifiers from the manufacturer at manufac- 

's cost. This amplifier currently sells for over 

tail. 

These -2" amplifiers were made for a leading 

packa _ tf quality AM -FM -TV -PHONO systems by 

one of the fation's leading electroric instrument 

producers. -y are new, top quality, completely 

assembled OR amplifiers -not kits, not sec- 

onds, not rejec ` Ideal for stereo combinations 

or moderate po i -Fi systems. 

FOR NEW 

jIlFI AMPLIFIERS 
May, 1960 

SPEC 
Response: 20-30.000 C 

Power Output: 12 wattt 
Controls: Program sel 

FFRR phono positio 
provides up to 12 

Bass. provides up 

Inputs: Three; 

CATIONS 

gain switch. 
Outputs:. 8 and 4r, ms. 
Tube Compleme ` 2- 12AX7, 2 -6V6, 1 -5Y3. 

Power Reguirentints: 75 watts, 115 volts, 60 cycles 
only. 

, 20 watts peak. 
(Radio, TV, RIAA, LP, 

Loudness; On -off, Treble, 
attenuation at 5000 cps; 

12db attenuation at 50 cps. 
Mike, TV, Radio, Hi and Lo 

f.o.b. Huntington, Ind. Price does 

of include escutcheon or en- 

losure. Add $1.50 for shipping 

nd 'handling costs, or will still) 

',press collect. 

M E M C O R 

$25.50 
Check or money 
order. No C.O.D. 

COMPLETE' READY 
TO USE. 

model engineering & manufacturing, inc. 
55 frederick street huntington, ind. 
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KEEP CANDEE HANDEL' : 

* RAX RECEIVERS 
4 hlm,lr, IL .,I. AVE'. l'W'. ph plug.. etc. 

',po..I. ...pieta. ..ith all 7 lulu... Es- 
ollem o uIilnm_",'"peelly y u net-du 

RAM-1: 41-e.,.. 'n .IJno ker 517.95 
RAM-2: Yre.l.: Iln11-onup Ile 17.95 
RAK3: treu I.: 7411111-u7 ono kc 21.95 

FAMOUS O S'ER I I I 
'Eta,. the, .,"Ix,al.'1..,ni .. í111n- 

r,:,., kr .. 

re,, ,r co oc 
* 

BC-1033 MARKER BEAON RECEIVER 

* 
* 

YOU COT, ITI WE WANT ITI LET'S DEAL' 

' ,_ ,. ,`,S2.95 
BC -1023A MARKER BEACON RECV'R 

,l11!61,12 $14.95 
BC 611 HANDIE TALKIE CHASSIS 

66.95 
RC -733 RECEIVER 

S4.95 
INTERPHONE AMPLIFIER 

only S5.95 
Si ,ph, Co I. No 2 

- 

'I°": S2,50 
R5-38 HAND CARRON MIKE 

i111 , n'Ic e od, E... II . 52 95 
¡ I, \II: \lop l I \),nl-. I.... 1 56.95 

A TRIO OF HEADSET BARGAINS! 
NS- S4.95 

II'.I.,- 8.95 

* 

* 
* 
* 
* 
* 
* 

* 

* 
* 
* 
* 

TS-182 ATTENUATOR SYNCHROSCOPE * 
* 

$19.95 
APN -1 FM TRANSCEIVER 

11 ,- S. I r $2.95 
Yi 'N. -III... 

.;.n ;,,.r I:,,1 '.''It, '-.'TWO O, 5.00 * 
AN /APA 38 PANADAPTOR 

I 1 , CAC , phase. .Inn -27110 : ncl... o, 
Mc. adaptor. A'n,x. IO Me. band idth. For , -. 

Tsin. dope. nee July /SU C.O. ÑaR- 514.95 
NEW TS-13 HANDSET Ea. 53.95: Two for 56.95 

APK6 TRANSPONDER 
A moluet ware non., is 1,:,r. -: Mowers. three * 
t'eeller -Itoot counters. I.F. . rillo c.d., :to 
tune, etc. Includes 3E29 `tube. 'GlM 5a.95 cond. A STEAI. AT 11NI y' 2 for Slo.00: * 

R- 4A /ARR -2 RECEIVER 
234-218 Mc. 11 t ,Ier. UHF. tunable receiver. S. 
Aue /610 C.Q. ltla;rarine for conversion. $2.95 
Fvrell, "l c.nut TWO for un.4141. Farb. 
All items FOB Burbank, Calif., subject to * 
prior sale. In Calif. add 47. Min. order f3.95. 
FREE' S. Id For New 50 59 .nn- vetted lye,! -)r. 

J. J. CANDEE CO. Dept. R 

509 No. Victory Blvd., Burbank, Calif. * Phone: Victoria 9-2411 * * * * * * * * * * * * 
GREAT SURPLUS VALUES!: 

BC 603 RECEIVER NEW. S17.0O 
R 26 /ARC5 REC 3 -6 me New 512.95 
R -27 /ARCS REG 6 -9 me New 12.95 
I above ARC -S's used exc.) 7.95 
BC- 659 -TRANSCEIVER with PE- 120 19.95 
T47/ART -13 TRANSMITTERS 39.00 
BC-603 AC- SUPPLY 9.95 
SYNCHROSCOPES MODEL TS- 34 /AP 49.00 
SOUND- POWERED DYNAMIC PHONES Pr. 4.75 
REC. MICROWAVE R-111 /APR-5 39.00 
LOLL INS C 182 -Q for Q -Ser compl. w- on,- $5.95 

CO'LLINS- .,,0i,. SPORMER IOU watt Mii:IR $3.95 
Ra -t,) C POWER SUPPLY A- for SCR-522 

2 $59.50 
KITS 

619 I 

` 
$pct-sianl xfnratler. reel, 

",1,l,. 
. w,.beta, -. $17. 00 

GROUND -PLANE VHF ANTENNAS 59.95 
GOOD to. . I11'í N - i, , Nit F180.1 311.2111, IL -NEW 

SEND FOR NEWEST FREE CATALOG 
S5 OD min.- 25% Dep. C.O.D.'S - F.O.B. Conn. 

HI -MU ELECTRONICS 
133 HAMILTON ST., NEW HAVEN, CONN. 

ENGINEERING DEGREES (\ ̂  ,)E.E. Option Electronics or Power 
\r _ - / Civil. Mechanical. Physics. 

Also In Liberal Arts and 
Business Admini Ion- ` Accounting 

IPPACIFIC Earned through Home Study 
nATION*L Pacific International 

A 
College of Arts 

8 
Sciences 

.Primarily a Correspondence School 
Resident classes also available 

5719 -R Santa Monica Blvd., Hollywood 38, Calif. 
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The circuit of the new unit features 
an advanced pentode circuit and em- 
ploys a 6 -inch, 100 -pa. meter with four 
easy -to -read multi -color scales, and an 
amplifier- rectifier circuit with frequen- 
cy- compensated attenuator. 

The unit is housed in a grey hammer- 
tone steel case while a matching cover 
protects the instrument's face when 
being transported. 

TRANSISTORIZED CB UNIT 
Jet,'onic Industries, Inc., 4000 N. W. 

28th Street, Miami, Florida is now 
offering a tran- 
sistorized, hand- 
held CB radio 
which weighs less 
than four pounds 
and has been de- 
signed especially 
for plant mainte- 
nance crews and 
guards. 

The "Spokes- 
man" is powered 
by flashlight hat - 
teries and fea- 
tures a separate 
ultra -sensitive 
superhet receiver 
and three -stage 
transmitter. The circuit requires no 
tuning. Reliable communication be- 
tween two of the units can be main- 
tained at distances up to one mile while 
the base -to- portable range is 3 miles. 
A press -to -talk switch prevents acci- 
dental transmission. There is a volume 
control and self- contained telescoping 
antenna incorporated in the unit. 

NEW SILICON RECTIFIER 
S-Hntron Company, 606 Lexington 

Ave., Homer City, Pa. has announced 
the addition of the Style 31 double - 
diffused silicon rectifier to its line of 
power rectifiers. 

The Style 31 is rated at 17 amperes 
average at 25 degrees C ambient on a 

ELECTRONICS WORLD HAS 
A BUYER FOR YOUR USED 
EQUIPMENT OR COMPONENTS! 
The 245,000 purchasers of ELECTRONICS 
WORLD are always in the market for good 
used equipment or components. So if you 
have something to sell, let EW readers know 
about it through our classified columns. It 
costs very little: just 601; a word, including 
name and address. Minimum message: 10 
words. 
For further information write: 
Martin Lincoln, ELECTRONICS WORLD, 
One Park Avenue, New York 16, N. Y. 

A NOTE TO THE HI -FI BUYER 
AIR MAIL us your requirements for 

on IMMEDIATE LOWEST PRICE QUOTATION 
Components, Tapes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 
AUDIO 714-W Lexington Ave. 

UNLIMITED New York 22, N. Y. 

LOOK 
NO FURTHER ... IF YOU'RE 
UNHAPPY WITH "HI" HI -FI 

'1. PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 
KEY ELECTRONICS CO. 
120 -C Liberty St., N. Y. 6. 
Phone CLoverdale 8.4288 

.rI BARGAIN T V 
. NUNI /N6? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG r . HENSHAW RADIO SUPPLY - - 3619 TROOST KANSAS CITY, MO. 

- MAIL ORDER HI -FI "WE 
l ou ,' w purchase all your Ili -Fi I row one ,eliable source d be . ured of perfect delivery, 

1 r.to makes 
and 

from NY stock on most 
I1. -Fi, Recorders end Tape w,tha 24 hours. SENI) 
US A LIST OF YOUR III-F1 Rh UIREMENTS 
FOR OUR WHOLESALE QUOTATION end our 
FREE wholesale catalogue. 

CARSTON STUDIOS 
I.5 -TD East 88 St. New York 28. N.Y. 

-OUT DF SPACE? 

/l1t\ 
You bet we'd be.... U we were 
to tell you all about AUDION'S 
'Out of this World Hi Fi Values' 

auction 
25-W Oxford Road 
Massapequa,NewYork 

. I 

Writ. for 

free 

Cooley 
L- 

TAPE RECORDERS 

5" x 5" x VW copper heat sink. Peak 
inverse voltages range from 50 to 400 
volts in 50 -volt steps. 

A typical forward dynamic resistance 
of .009 ohm is achieved by diffused 
junction techniques. 

6 -METER CONVERTER 
Globe Electronics, 22-30 South 34th 

St., Council Bluffs, Iowa is offering a 
new and improved version of its 6- 
meter converter. 

The Series 6 -PMC features improved 
circuitry to provide higher gain for 
greater sensitivity with better signal- 

HI -FI COMPONENTS 
SLEEP LEARN NITS 

MERITAPE UNUSUAL 
Low VALUES 
rrcord Ot tap, 9ninasa xes FREE 
Or Calls. 1960 Catalon 
DRESSNER,69-02RA III St flusll,nt..h N Y 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 
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to -noise ratio. The converter and cables are completely 
shielded to minimize leak- through of unwanted signals. The 
stable crystal converter with cascode r.f. stage and band - 
pass coupling is now available with two output frequen- 
cies, enabling the converter to be used with most types 
of communications receivers plus 6- or 12 -volt auto ra- 
dios for mobile use, at the option of the amateur radio 
operator. 

The printed circuit construction simplifies and speeds kit 
assembly. The kits come complete with a 6U8, a 6BQ7, a 
crystal, receiver input cable, and power cable. The unit 
measures 3" x 51,í" x 4'_ ". There are four versions of the 
converter available -two assembled and two kit models. 
Write the manufacturer for a data sheet giving full details 
and prices of the various units. 

SHOP TUBE TESTER 
Mercury Electronics Corp., 77 Searing Ave., Mineola, 

N. Y. is now offering its Model #201 self- service tube tester 
which has been especially designed for installation in radio 
and television service shops. 

Over 800 tube types can be checked in this tester with 
only two settings. Instructions on the panel are simple 
enough to permit any customer to handle his own tube test- 
ing chores. The easy -to -read multi -color 7'. -inch meter 
scale indicates the condition of the tube immediately and 
without confusion. The unit tests for quality, shorts, leak- 
age, and gas content. 

The counter model is in hammertone gray and red and 
features a colorful illuminated display on top of the cabinet. 
The floor model includes a storage cabinet which holds over 
400 tubes in removable trays. The trays have specially de- 
signed dividers and drawer sheets to control tube inventory 
and permit easy restocking. The storage compartment is 
equipped with a lock. 

SOLDER DISPENSER 
Products for Industry, 220 S. Rose Street, Los Angeles 54, 

Calif. has developed a compact and handy tool for those 
whose work or 
hobby involves 
soldering opera- 
tions. 

The "Kormat" 
is a wire solder 
dispenser with a 
push- button feed- 
er that provides 
the correct 
amount of solder 
for every applica- 
tion. The unit of- 
fers a selection of 
attachments including straight or curved probes in several 
lengths for hard -to- get -at areas. The dispenser comes 
equipped with a 20 -foot roll of 60/40 rosin core solder of 
.050" diameter. Flip action reloads the wire solder in sec- 
onds. The dispenser will feed solder wire from .028" to .074" 
in diameter. 

For complete details and price, write the manufacturer 
direct. 

Va 

aely. 

, -vino& rlrir 

REGENCY CB TRANSCEIVER 
The Regency Division of I.D.E.A., Inc., 7900 Pendleton 

Pike, Indianapolis 26, Ind. is now offering a new Citizens 
Band transceiver which features a double- conversion super- 
heterodyne tunable receiver plus a transmitter featuring 
automatic modulation control. 

The Model CB -27 employs a crystal -controlled first oscil- 
lator for receiver performance that approaches the stability 
and resettability of a crystal- controlled unit yet retains the 
flexibility of a tunable receiver, according to the company. 
Other receiver features include adjustable squelch, noise 
limiter, illuminated slide -rule dial, and a.v.c. The transmit- 
ter has automatic modulation control to prevent distortion - 
producing over -modulation. The transmitter provides the 
choice of two channels. The unit comes equipped with a 
crystal for one channel. Facilities are provided and the 

May, 1960 

BARRY'S MAY SPECIALS 
T61 /AXT2 Television Transmitter with Mounting Bracket (Unwed). 
$39.95. 
11 Meter Citizen Band Antenna. Spring a, Base Assembly. New. Ward 
l'roduris Corp. l'er feat a, Mobil.- installati, :1 units reg. net for 
$17.50. sale $12.00. 
Seep. Xfmr W.E. Prl: 115 V. IS 50/60 CPS. 
Sec. (11 1000 V. e. N Ma. 121 6.:, V. e, 3.2 Amps. f31 6,3 V. 6i 
2.1 Amps. t U 5 V. o. 3 Amps. C.T. Electrostatic Shield. 
Size: 55 /l6 "Ilxdss "11'aí._00. Wt. 11 lb, Stock SKS8t77. $3.75. 
Public Address Unit: In: 115 V. Or 60 CPS, Unused. Uses four 61.6's 
PP Parallel. $65.00. 
6 KV RF Transformer. Oil Filled. Berm. Sid. Diagram clearly stencilled 
on it " 11x7 "Wx6s .011 .Wt: 6i. :_ Ihs. Raytheon SWX -5394. $3.95. 
Plate Transformer. 1100 -0 -1100 Val' lit 250 Ma. CCs ratings. 
Pri: 120 \ N' 611 CPS. Berm sld. n orgi. Iaytheon ctn. 5 _" II x 

w' . I u. L5 Ihs shipping wt. $9.00. 
68" H Relay . 22" \V Overall. D. Ix". )'nit has frt & rear doors. 
Used-good condition. needs touch up. $pg tel: INO Ihs via economical 

,mil or freight. $29.95. 
Beautiful plastic raised relief maps. N rich colors. 281,',_ "x1 Ni'_e. 
Molded frame for easy hanging. Slide-0 handy map index. Mountains 
stand up Lrly inch. feel the earth's topography. A conversation 
piece. Ideal for den or Shack. Specify Map of U.S.A. or the World. 
Both $9.95 each. 5 Ihs slot wt. 
8 Mfd (n 1000 VDC Capacitors. i 'x:'','x6 ". 1 lb f, os. $2.50. Sale- Monster Sole Constant Voltage X /mrs. Ltd. (By. Type ?30\1814 
11 EVA. $245.00. T):1.. tOMNlfi 15 KVAJ $2$5.00. 
New. Westinghouse 1N1169 Silicon TV Rectifier. Replaces TV Selenium 
Rectifiers and a greater It plus voltage. $1.20. 
FTR Vibrator XIm :. yo 

25.2 V. 1115 (1'SI. Out: silt) V. e, 100 Ma. 
soe. Il :unurramd Sup:r -Pri, Power Transformer, l'ri: 115 or 230 V. 
O. lilt CPS. Sec. 435-0-135 or 1611 Ma. KXIS. Fil. Sec: 6.3 V. (n' 7 
Amps- 5.0 V. (n 2 Amps. 5.0 V. e, 3 Amps. Wt: 2011. lbs. $4.50. 
Malllerafters SX -28A Rlaeem't Power 8. Transformer. Pri: 115 or 

VAC or 50/60 ('I'S. Sec: :150 -0 -350 t 200 Ma. Wt: 14 Ihs. 
6.3 (m 5 Amps., 5.0 er :i Amps. $5.50. 
Dual Oil Capacitor in container 2 MM. r 1000 VDC plus 6 Mfd. 

ono VDe o $1.00ne 
Small Harnmarlund Super Pro Choke. 120 Ma. DC. Res: 920 Ohms. 
Test V: 291111. all. 7 lbs. 51.50. 
THORDARSON CHOKE SPECIAL. 5 Ily 200 Ma. llerm. std. Compact. 
Side insulators. 1600 V. i, -ill. nppro s. I 1 ohms UC real. 2!'y "x21_,rx 
3. 'i. 

insulators. 
2... Iba. $1.00. 

Choke Approx. 6 Hy e, 500 Ma. 26 Ohms DC Res. O,F. conet. Wt: 
.sty Ibs. $3.00. 
Raytheon 81/2 Amp. Choke. For low -V., Ili -Current set. o 

r 
sil. pwr. 

supplies. hated .1.112 lays o, 11.5 Amps Dl'. Test V. 17110 V. K.M.S. 
Unused. \t: 37 lbs. . ,ek _CItP- 47N.13. $7.50. 
Heavy Duty Blower W /Mtg Bracket. Motor oiler. fr 115 VAC et 60 
('PS. Calmed. t on,pb.t.. w,,tl' rued A plug. Cools 4.4110A, 4 -1000A 
tubes, etc. WI: :, 11... Cat. t1-690. $9.95. 
5513 Low Capacity Fil. Xfmr. Pri: 1111 VAC 60 CPS. Sec: 10 V. (, 13 
Amps. For , 's i,i s, 304 TL's , other 5 or 111 Volt PH. Xmtg 
tube,. Good 1f1r s72A rectifiers. New. V. Instal: 10.000 VAC. $13.95. 
Dual Fil. Xfmr. (0.F.) l'ri: 1111 VA(' e, 60 (1'S. Sec: 6.3 VAC C. 12 
\naps, 1; a V.\l' o, 6 Amps. Wt: 6 {y lbs. stk 5200- .193x. $2.00. 

4" Triplett AC Voltmeter. Range: 0.3110 VAC. Mounts in hole :1 5/16 ". 
\V /b :udw :vo n drilling template i,strue. Measures industrial 220 t'AC 
lines, etc. Net. WI: 

1 
Ihs. si L. . :tVN :11111 -:15. Ilrnnd new. $4.95. 

Oli Xmtg Capacitor. 10 Mfd. 1500 VDC W. Wt: :l1 _ lbs. $3.75. 
oil Xmtg Cap. 8 Mid. 1500 VDC W. WI: " Ihs. Srk )1K.GN5 15. $3.00. 
G.E. Pyranol Cap. 1 Mfd. (n 6000 VDC. iN'et W1: N1,4 Iba. $4.93. 
B Charger 2 Mtrs 6/12 V. Signal Corp. l'F.125A. $35.00. 
Hewlett- Packard SHF Test Set Model 6238. New fond. Orig. hook 
& cal i. sheet. $1100.00. 
RA -38 High Volt. Pwr Supply. In: 115 V. or 60 CI'S (single phase 1. nn: 19,111111 VD(' -, Amps. Var. from n to 1 5,111111 V. Wt: 2040 
ors. )',amp. tr /f,e $900.00 FOB 512 litre. NYC. 
BC -603 Power Supply.11'nmp, wiretl. relay to operate. For the popular 
BC -611:1 reevrs. Ilan e sail conneilor. I 15 VAC 60 ('I'S operation. $9.95. 
G.R. VTVM Type 726 -A S Scales. $90.00. 
C.R. Wave Meter Model 1140A. Absorption t)pe. Freq. range 250 Mc 
b. 121 Me. Slight 1, eel. good , ndil inn. Lan checked. $69.00. 
G.E. Standing Wave Ratio Meter 8. Bolometer. $14.95. 
Hickok Type Tube Tester, Model 547. $35.00. 
Triplett Tube Tester Model 1183 -SC. $45.00. 
VHF Transmitter. Perfect for 2 muter :and /or ll.!s meter conversion. 

u' 

I.:,le, modern design. Uses two í,201's into single Amperes 6360 twin 
iiiiale. Xntr only .r "x, ".xt l ". only 3'1 Ins. Complete with ill'." 
chrome antenna. furnished complete with A and B Battery l'nuk and nd 
connection cable, and schematic & conversion info. Battery wt: 35 

10. . oval er- ani Lle.t hat rry l . Side prire $15.00. 
Hickok 533 Tube Checker. Used Lab tested O.K. Good working cond. 
x125.00. 
Hickok 533A Tube Checker. Used l.ab teslra O.K. Good working card. 
$140.00. 

New! Lab quality (.5 °) AC i DC Ammeters, Mieroammeters, and 
Voltmeters. :\1511 buh- quulily Meager$, These imported instruments 
,u, "(bells- Royce-' quality. Write for catalog VEW. 

HI Pwr Xmtr Special. Complete X,ntr l' -l' 5736's w/P.S. $490.00. 
TCS Noise Limiter Kits. Complete w /(nstructions. 990. 
T -17 B Microphone. Brand n in std mfr's pkg. $4.95 
Telephone Wire. :1.6011 fl. reels. twisted pair telephone wire. No. 20 

adurior made of combined copper & steel strands for good condor- 
it y & high tensile viglh. $10.00 per reel I per rase of 2 reels $18.001. 

LAE -4RF Sig. Generator. $145.00. 
LAG -1 RF Sig. Gen. 1.21111- 4411111 Mc. 115 VAC. 60 CPS. $395.00. 
Industrial Instrument. Limit Bridge L111- 1/K2AA. $240.00. 
Weston VTVM Model 375/U. $90.00. 
W. E. TS -35A /P "X" Band Sig. Gen. Pwr Meter. $45.00. 
Shelleross Model 621 -A Percent Limiting Bridge. $90.00. 
Cammascint Model CAE 1002 -111 times I sensitive than a Geiger 

Nor. -cool really to operate w /batteries.(Irig. buxed.$49.95. 
Geloso Tape Recorders Reg. $179.95- Demonstrators at ailable -like 
new 

1Bition 
only $99.00. 

RCA Infra Reds oe u persrpe. Seei the dark with u of infra red light 
si $59.00. 111nfra Iced sat -m -dark sniperseope can be nannled on 
idle 1e $120.00. 

Tubes. tubes. tubes. semiconductors. diodes. Largest diversified 
stock obtainable. Write for Free Tube Catalog. 
If you haven't received our r Winter -Spring Green Sheet Catalog, 

n 
write away for one today.Chock full of specials on components. . 

equipment, tubes. Get your copy today) 

Factory authorized distributor for Westinghouse & National Electronic 
on tubes & Semiconductors. Distributors for: E. F. John B. & W. 
General Electronics, Ilnmniarlund, National Co., TMC, & others. If yuan r 
ever down vay and visit u . We are open Sat. from 9:30 
a.m. to ,, t Mon. to Fri.n9laa.m.l to 6sp.m. All mdse. guaranteed. 

Barry Electronics Corporation 
3 512 Broadway, New York 12, New York 

Dept. EW -5 Walker 5 -7000 
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WHAT DO YOU 
WANT TO KNOW 
ABOUT BUYING 
A SPORTS CAR? 

How fast will the new Triumph go? 

How much does the Borgward sta- 
tion wagon cost? What's the brak- 
ing efficiency of the new Jaguar? 
How does the Anglia stack up 
against the Volkswagen -and how 

do both -rate against the Dauphine? 

You'll find out in the 1960 
SPORTS CARS ILLUSTRATED 

DIRECTORY! Now On Sale at your 

favorite newsstand or order by 

handy coupon below today. Only $1.00 

HIGHLIGHTS: 

.ROAD TESTS GALORE: 

Abarth Fiat; Austin Healy 
3000; Ferrari 250 GT; 
Berlinetta Coupe; Maserati 
3500 GT; MGA 1600; 
Corvette; Austin A -40; 
Rambler; Lark Sedan VI; 
many others! 

COMPLETE 

BUYERS GUIDE - 
All data, 
specifications, 
latest prices! 

TIRE CATALOG 

SERVICE 

DIRECTORY 

Much, much 

more! 

Ziff -Davis Publishing Company 
434 S. Wabash Avenue 
Chicago 5, Illinois 
ATTN: Dept. EW56 

Please send me a copy of the 1960 SPORTS CARS 
ILLUSTRATED DIRECTORY I enclose $1.00. the 
cost of the DIRECTORY, plus 106 to cover mail - 
i ng and handling charges. (Canada and Foreign, 
$1.25 plus 100 postage.) 

Name 

Address 

City Zone_State 
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unit is factory aligned on the additional 
channel for easy field installation of 
the second crystal if desired. 

RADIO -FIELD INDICATOR 
Lafayette Radio. 165 -08 Liberty Ave., 

Jamaica 33, N. Y. is now offering a low - 
cost, portable radio -field indicator 
which requires no batteries, power -line 
connection, or transmitter connection. 

The unit provides a continuous per- 
formance check by measuring the r.f. 
field generated by any marine, mobile, 

or fixed transmitter operating on fre- 
quencies between 100 kc. and 250 mc.. 
irrespective of power. 

The TM -14 features a 200 -µa. meter 
movement with variable sensitivity 
control. A phone jack at the rear of 
the indicator accepts earphones for 
aural monitoring. The antenna extends 
from 3'4" to 101b ". The meter meas- 
ures 31A" x 2!:E" less antenna. -30- 

PHOTO l'It1ì111TS 
Page 
36. 37, 38. 122. 123 
45. 46. 47 
60 
69 (Figs. 2 B. 4) 
63 (Fig. 3) 
90 
98 
114 
114 
136 

Credit 
Centralab 

Advanced Acoustics Coro. 
Radio Coro. of America 
Taber Instrument Corp. 

Fenwal. Inc. 
General Electric Co. 

Jerrold Electronics Corp. 
Shure Brothers 

E F. Johnson Co. 
Eitel McCullough 

E2211®®®® m CALENDAR 
r9 

of EVENTS 41 al Am. Ads AMAIN." 
26 

MAY 1 -7 
87th Convention of the Society of Motion 
Picture and Television Engineers. Ambas- 
sador Hotel, Los Angeles. 

MAY 2 -3 
Company Member Conference. Spon- 
sored by American Standards Assn. 
Sheraton Hotel, Philadelphia. 

MAY 2 -5 
URSI -IRE Spring Meeting. Sheraton Park 
Hotel and National Bureau of Standards, 
Washington, D. C. 

MAY 2-4 
Twelfth Annual National Aeronautical 
Electronics Conference. Sponsored by 
Dayton Section of IRE. Biltmore and 
Miami -Pick Hotels, Dayton, Ohio. 

MAY 3 -5 
1960 Western Joint Computer Conference. 
Sponsored by IRE, AIEE, and ACM. 
Fairmont Hotel, San Francisco. 

MAY 4-14 
U.S. World Trade Fair. New York Coli- 
seum, New York City. 

MAY 9 -12 
/SA Conference and Exhibit. Sponsored 
by Instrument Society of America. Civic 
Auditorium, San Francisco, California. 

MAY 10 -12 
1960 Electronic Components Conference. 
Sponsored by AIEE, IRE, and WEMA, 
Washington Hotel, Washington, D. C. 

MAY 16 -18 
1960 Electronic Parts Distributors Show. 
Sponsored by Electronic Industry Show 
Corp. Conrad Hilton Hotel, Chicago. 

Two hundred amateur radio operators assembled recently in San Mateo, 
California to honor John Reinartz, K6BJ, upon his retirement as mana- 
ger of the Amateur Service Department of Eitel- McCullough, Inc., after 
more than 50 years in radio as amateur, military man, and business- 
man. Herbert Hoover, Jr., W6EV, acted as toastmaster at the banquet. 
Shown in the photo below are: Lt. General Francis H. Griswold, 
KODWC, Vice- Commander SAC; William W. Eitel, president of Eimac 
and co -host with Jack A. McCullough; John Reinartz, the guest of honor; 
and Herbert Hoover, Jr. Mr. Reinartz is "retiring" fo have more time 
to devote to his hobby of amateur radio -his interest since 1908. 

ELECTRONICS WORLD 
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I - 
{MD- 

c 

RATE: Gnc pi'r word. Muumum 

ELECTRONICS MARKET PLACE 

Ill w:cd,. July issue closes May I Ith. Send order and remittance to ELECTRONICS WORLD. One Park Ave.. N. Y. C. In. N 

TUBES -TV, Radio, Transmitting and Industrial Types 
at Sensibly Low Prices. New Guaranteed, 1st Quality, 
Top Name Brands Only. Write for Free Catalog or Call 
Walker 5 -7000, Barry Electronics Corp, 512 Broadway, 
New York 12N, N. Y. 

RADIO ENGINEERING 

& INSTRUCTION 

ELECTRONICS! Associate degree -29 months. Tech- 
nicians. field engineers, specialists in communica- 
tions, missiles, computers. radar, automation. Start 
September, February. Valparaiso Technical Institute, 
Dept. N, Valparaiso. Indiana. 

ENGINEERING and Art Degrees earned through home 
study. Electronics. Electrical. Mechanical. Civil, 
Physics, Business Administration. Accounting, Liberal 
Arts. When writing, specify course desired. Pa- 
cific International College of Arts 8 Sciences, primarily 
a correspondence school. Resident classes also car- 
ried. 5719 -C Santa Monica Boulevard, Hollywood 38, 
California. 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. 
(Courses Bought). Lee Mountain, Pisgah, Alabama. 

BASIC Physics, Electronics, Algebra. Don't let prog- 
ress pass you by. Understand what you are doing. 
Personal attention by correspondence. Latest texts. 
Send for questionnaire and sample lesson. A Labora- 
tory for Electronics, 5036 No. 16th St., Phila. 41. Pa. 
Dept. of Instruction. 
LEARN Code Qualify for Amateur or Commercial Li- 
cense. Free Book. Candler, Dept. EW -5, Box 9226, 
Denver 20, Colo. 

HIGHLY effective review for FCC commercial phone 
exams. Free Literature. Wallace Cook, Dept. "D," 
Box 10634, Jackson 9, Miss. 

FOR SALE 

SOMETHING for sale? Place a classified ad in this 
section. Low -cost, fast results. It's easy. 

TELEVISION & Radio Tubes, Parts and Supplies Guar- 
anteed. Hi- Quality Tube Co., Inc., 284 Lafayette St., 
Rahway, New Jersey. 

GOVERNMENT sells: Surplus Electronics; Test Equip- 
ment; Oscilloscopes; Transceivers; Jeeps; Boats; Air - 
crafts; Misc. -Send for U. S. Depot Directory & Pro- 
cedure $1.00 -"Government Surplus Sales." Box 425 
- RT, Nanuet. N. Y. 

AUTO Radio Distributor Selling Servicing Becker Blau - 
punkt, FM -AM, other European, American Sets. Save 
30% + Square Electronics, 150 -60 Northern Blvd., 
Flushing, N. Y. 

RADIO and television tubes, brand new. 1st quality, 
original box name brands only. 60r,'o off list. Edison 
Tube Co., 335 Main St.. Metuchen, N. J. 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672 -RN, Hartford 1, Conn. 

TELEVISION Sets $9.95. plus shipping. Jones TV, 
Sanatoga, Pa. 

GOVERNMENT Surplus Receivers, Transmitters. Snoop - 
erscopes, Parabolic Reflectors, Picture Catalog IOC. 
Meshna, Malden 48, Mass. 

CITIZEN Band users Multi -tier adds five channels to 
your present unit. For units using single crystal for 
transmitting and receiving or for all channel re- 
ceivers. Multi -tier adopts RCA, Heath, Shell, and 
many more. $9.95 each, Crystals not included. Crys- 
tals $2.95 each. No COD. Multi -tier, 1009 North Park 
Street, Bloomington, Illinois. 
RADIO and Television Tubes. From Authorized Dis- 
tributor of Name Brands. Manufacturers' Boxes. Brand 
New. Fully Guaranteed. Maximum Discounts. Write to 
E. & E. Inc., Box 3, Falls Church, Va. 

ORGAN Components: Special Transformers. Coils. 
Diagrams. R. E. Pavelka Co., P. 0. Box 5985, Cleve- 
land 1, Ohio. 

SERVICEMAN, Brand New! Very useful service -aid. 
Guaranteed to save you valuable time or money back. 
Wears well in shirt pocket. Tests electrolytics, vibra- 
tors, selenium rectifiers, transistors, plus -Send 
$4.95. King Laboratories, 801 So. 11th, Maywood, Ill. 
RADIO & TV Tubes at Manufacturer's prices! 100% 
Guaranteed! Brand New! No re- brands or pulls! United 
Radio, Box 1000 -W, Newark, N. J. 

MANUFACTURERS closeout. $19.95 Remote Control 
T. V. Speakers -$7.00. Sootin's, 321 Northwest Third 
Ave., Miami, Fla. 

May, 1960 

500 TV Chassis Pans $2.00 each. Colortronics, Inc., 
10940 Kling Street, North Hollywood, Calif. 
TRANSISTORS: high quality transistors at fraction of 
wholesale price. Offer limited. Write Simco Electronic 
Salvage, 635 Walnut St., Denver, Colo. 
LAMPKIN 1056 frequency meter $180, 205A FM modu- 
lation meter $190, like new. Nicholas Quackenbush, 
39 Butler St., Kingston, Pa. 

AUTOMATIC Door Operators. New Famous Make. Only 
$59.95. Buy Direct. Save! Free Literature. Demsco, 
Sebring 9, Ohio. 

WANTED 

CASH For Used Short -Wave Ham Receivers, Transmit- 
ters 8 Accessories. Treger W9IV1, 2023 N. Harlem 
Ave.. Chicago 35. Tuxedo 9.6429. 
CASH PAID! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiving, 
TV types, magnetrons, Klystrons, broadcast, etc. Also 
want military 8 commercial lab test and communica- 
tions gear. We swap too, for tubes or choice equip- 
ment. Send specific details in first letter. For a fair 
deal write, wire or telephone. Barry, 512 Broadway, 
New York 12, N. Y. WAlker 5 -7000. 
WANT to buy good equipment and accessories? Place 
a low -cost classified ad in this space. 
CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and Zono -o- phones. Columbia cylinder Grapho- 
phones, and coin -operated cylinder phonos. Want old 
catalogues and literature on early phonos prior to 
1919. Will pay cash or trade late hi -fi components. 
Classified, Electronics World. Box 50, 1 Park Ave., 
N. Y. C. 16, N. Y. 

WANTED: Tubes, Diodes, Transistors. Top prices for 
Klystrons. Thyratrons, Power, TV and Receiving Tubes. 
Must be unused. Wanted: Laboratory -Grade Test Equip- 
ment, Oscilloscopes, Bridges, Signal Generators (mi- 
crovolters) RF & Audio, Recorders, etc. Commercial 
(Hewlett Packard, etc.) and military ITS and UPM pre- 
fixes). Write us detailed description. Bob Sanett, 
W6REX, V & H Radio & Electronics, 2053 Venice Blvd., 
Los Angeles 6, California. 

REPAIRS and SERVICING 

CITIZENS Equipment- Repairs, Modifications, D. C. 
power supplies, Squelch installed $14, Three element 
pretuned beams with coax receptacle $24.95, Litera- 
ture- Frontier Electronics, Orr, Minnesota. 

TAPE & RECORDERS 

TAPE Recorders, HI -FI Components. Sleep Learning 
Kits. Tapes. Unusual Values. Free Catalog. Oressner, 
69 -02R 174 St., Flushing 65. N. Y. 

AMPEX. Concertone, Magnecord, Prestok, Bogen, 
Tandberg, Pentron, Sherwood, Rek -O -Nut Scott, Shure, 
Dynakit, others. Trades. Boynton Studio, Dept. RT, 
10 Pennsylvania Ave., Tuckahoe, N. Y. 

OVER 245,000 buyers and sellers will read your ad 
when placed in this space. It costs you only 60C 
per word; minimum of 10 words including your name 
and address. 
UNUSUAL Values. Hi -Fi components, tapes, tape re- 
corders. Catalogue; package quotations. Budget Hi -Fi; 
83 -06F Vietor Ave., Elmhurst, N. Y. 

SINATRA Tapes, Transcriptions Wanted, Air Shots; 
Airs. Originals or dubbings. Buy, "Rent," Trade. 
Confidence respected. Private collector. Peter Bar- 
dach, 210 -16 Grand Central Pky., Queens Village 27, 
N. Y. 

RENT Stereo Tapes -over 1,000 different -all major 
labels -free catalog, Stereo -Parti, 811 -L Centinela 
Ave., Inglewood 3, California. 

HIGH-FIDELITY 

TAPES. Kits, Components, Recorders. Special Quotes. 
Bayla Co.. 1470 -E Elmer Road, Wantagh, N. Y. 

PRICES? The Best! Factory -sealed Hi -Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N. Y. 

DISGUSTED with "Hi" Hi -Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics. 120 Liberty St., New York 6, N. Y. 
Cloverdale 8 -4288. 
RECORDERS. Hi -Fi. Free Wholesale Catalogue. Car - 
ston 125 -R East 88. NYC 28. 

-INDUCTORS for Crossover Networks. 118 types in 
stock. Send for brochure. C 8 M Coils, 3016 Holmes 
Avenue N. W., Huntsville, Ala. 

MUSIC 

SONGS into Dollars! Share $33 million dollars yearly 
for New Songwriters, Songpoets. Any subject, songs 
composed, Published, promoted by largest firm. In- 
formation, appraisal Free. Send Nordyke Music Pub- 
lishers, 6000 Sunset, Hollywood 283, California. 
POEMS Wanted for musical setting and recording by 
America's largest song study. Send poems. FREE exami- 
nation. Five Star Music Masters, 60 Beacon Building, 
Boston. 

HELP WANTED 

ENJOY Solving Technical Problems For Customers? 
Here's a real opportunity for young technical per- 
sonnel to serve as customer correspondents. Electro- 
Voice, leading manufacturer of high -fidelity speak- 
ers, phonograph cartridges, microphones, public 
address and communications equipment and marine 
instruments, has immediate openings for customer 
service personnel. Good men can look forward to a 

career with growing responsibility. This is the ideal 
time to join a young aggressive company and a 

congenial team. Live and work in a small town in 
Southwestern Michigan or live in South Bend, In- 
diana, fifteen miles away. Paid vacations, hospitaliza- 
tion. life insurance, pension plan, and other benefits. 
Send full details including photograph and salary 
requirements to Lawrence LeKashman, vice -president, 
marketing, Electro- Voice, Inc., Buchanan, Michigan. 
AIRCRAFT radio installation and trouble shooting 
man, for good shop in single engine and light twin 
dealership. Technical and sales ability determine 
income. Reply Box 570, 1 Park Ave., New York 16, 
N. Y. 

SHOPPING GUIDE 
Classified 

A HANDY GUIDE TO PRODUCTS, NCT NECESSARILY 
ELECTRONIC. BUT OF WIDE GENERAL INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

OPTICAL - Science - Math Bargains - Request Free 
Giant Catalog "CJ" -128 pages- Astronomical Tele- 
scopes, Microscopes, Lenses. Binoculars, Kits, Parts. 
Amazing war surplus bargains. Edmund Scientific Co., 
Barrington, New Jersey. 
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STAMPS & COINS 

INDIAN penny plus bargain lists 10e. Hutchinson's, 
Box 4747, Philadelphia 34. Penna. 

BUSINESS OPPORTUNITIES 

SELFSERVICE tube testers. $99.50 each reconditioned. 
Start a new business selling tubes thru drug stores, 
supermarts, etc. Gray Supply, 4302 Indianapolis, East 
Chicago, Indiana. 

MAKE Good Income Typing at home. Detailed instruc- 
tions $1. (Refundable.) Ryco Service, 210 -B Fifth 
Ave., Suite 1102, New York 10. 

OVERSEAS Employment. American Firms and United 
State Government. Comprehensive ob information 
$2.00. Foreign Opportunities, Box 172, Columbus 16, 
Ohio. 

AMERICAN -Overseas Jobs. Higher Pay. Transporta- 
tion Paid. Men -Women. Act NOW!! Free Information. 
Employment Headquarters. 79 Wall Street, Dept. 
G.E. -1, New York 5. 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -50, 
Chicago 32, III. 

MAKE $25 -$50 Week, clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Partic- 
ulars free. National, 81 -DG, Knickerbocker Station, 

New Yrel, 

"WINEMAKING; Beer, Ale Brewing." Illustrated. $2.20. 
Eaton Books. Box 1242 -Tc, Santa Rosa, California. 
HAM -SWAP -Need a new piece of gear? Need to trade 
or sell the old? Then you need Ham -Swap! Published 
twice monthly -national circulation. $1 ad free with 
$1 year's subscription. Ham -Swap, Inc., 35 East 
Wacker, Chicago 1, Illinois. 
KEY Chains, personalized ashtrays, smoke sets -hun- 
dreds of useful novelties for home, office and gifts. 
Inexpensive items. Write for free catalog. House of 
Brand, Dept. EW, 3458 Fish Avenue, New York 69, 
New York. 

YOUR COPIES OF 

ELECTRONICS 
WOELe 

ARE VALUABLE! 

Keep them neat .. . 

clean . . ready for 
instant reference! 

N- i can keep a year's copies of ELEC- 
TI:DNIl'S WORLD in a rich -looking leather- 
ette file that makes it easy to locate any issue 
I,r ready reference. 
'i,e-i ally designed for ELECT lt( INIC14 '.VO 111.1), 

handy file -frith its distinctive, washable 
Is Isar cover and 16 -carat gold leaf lettering - 
not only looks goad but keeps every issue 
neat, clean and orderly. 
So don't risk tearing and soiling your conies 
of ELEI'TItll\II'N tVOI(I.l) always a ready 
source of valuable information. Order several 
of these ELECTRONICS WORLD volutue files 
today. They are $2.7,0 each. postpaid -3 t'or 
$7.00, or 6 for $13.nn. Satisfaction guaran- 
teed. or your loon. - Lurk. 
(Re sure to speciti ether you want letter - 

u to he Elertrool tc ,i9d or its tormer title, 

JESSE JONES BOX CORP. 
Dept. EW 

(Established 1843) 
Box 5120, Philadelphia 41, Pa. 
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Inc. 24 

Audio Unlimited 134 

Audion 134 

B & K Manufacturing Co. 71 
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Indiana Technical College 128 

International Business Machines 
Corporation 10, II 

International Electronics Corp. 86 

International Resistance Company 129 

ADVERTISER PAGE NO. 

Johnson Company, E. F. 121 

Key Electronics Co. 134 

Kuhn Electronics 122 

Lafayette Radio 99 

Lampkin Laboratories, Inc. 131 

Lektron 116 

Micro Electron Tube Co. 129 

Milwaukee School of Engineering 126 

Model Engineering & Manufactur- 
ing, Inc. 133 

Moss Electronic, Inc. 104, 105 

National Radio Institute 3 

National Schools 17 

North American Philips Co., Inc 73 
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& Science 134 

Paco Electronics Co., Inc. 72 

Peak Electronics Company 90 

Philmore Manufacturing Co., Inc ..123 
Picture Tube Outlet 132 

RCA Institutes, Inc. 14, 15 

R W Electronics 120 

Rad -Tel Tube Co. 109 

Radio Corporation of 
America 26, 4th Cover 

Radio Shack Corp. 127 

Reeves Soundcraft Corp. 8 

Rinehart & Co., Inc. 93, 128 

Rohn Manufacturing Company 29 

Sams & Co., Inc., Howard W.....96, 97 

Sarkes Tarzian Inc. 77 

Seg Electronics 119 

Sherwood Electronic Laboratories, 
Inc. 76 

Shure Brothers Inc. 74 

Sprague 31 

Sprayberry Academy of 
Radio -Television 27 

Standard Surplus 112 

Supreme Publications I I 1 

Sylvania 13, 95 

"TAB" 110 

Tap -A -Line Mfg. Co. 131 

Terado Company 94 

Teltron Electric Co. 127 

Texas Crystals 118 

Triplett Electrical Instrument 
Company 3rd Cover 

Tri -State College 132 

Tru -Vac Electric Company 81 

United Audio 76 

University Loudspeakers, Inc. 30 

Valparaiso Technical Institute 74 

Vocaline Company of America 79 

Wigo 76 

Xcelite, Inc. 12 

Zalyfron Tube Corp. 123 

HUNTED IN U.S.A. ELECTRONICS WORLD 
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... the world's most complete 

line of VOMs for every purpose! 

Model 639 -N Case $9.50. Handsome. 
black cowhide leather. Center -cover flaps snap 
back for full view of scales and complete access 
to instrument without removal horn case. 

Model Pt. T- 225 -A -33 Tester Stand 
$0.50. Metal. holds tester in approximately 
45 angle; lacditates easy reading. 

Probe for High Voltage Testing 
$14.50. For models 630. 630-A, 630 -PL, 630 - 
APL, and 631. Completely insulated polystyrene; 
guard -type handle. ll %" long; 48" hi- voltage 
wire lead with banana plug at tester end. Avail- 
able in 0- 12,000 AC or DC volts, and 0- 30,000 
AC or DC volts. 

Model 630 -T $54.50. Specially designed 
for telephone maintenance. 2% accuracy on DC. 
Fused protected circuit protects resistors and 
meter in ohms ranges. Special neck strap holds 
instrument, freeing both hands. Banana jack 
connectors eliminate all shock hazard. Com- 
pletely insulated case protects from ground. 

Model 666 -R Pocket VOM $29.50. 
Hand size, ideal for electrical maintenance. With 
recessed range knob it fits easily into case. AC 
rectifier pre -calibrated unit for easy replacement. 
Banana jacks at panel top prevent leads falling 
over meter dial. Single king -size selector switch 
minimizes incorrect settings. burnouts. 20 ranges, 
Molded case streamlined. fully insulated. 

Model 666 -HH Pocket VOM $27.50. 
Compact. hand -size; 3" meter integral with 
panel, adjusted to 400 microamperes at 250 
millivolts. Only 3 jacks necessary for all ranges. 
19 ranges. 

Model 625 -NA $54.50- Dual sensitivity 
for extra ranges; large mirror scale for super 
readability. 3 -color meter scale 5" long. 6" in- 
strument, 0 -50 microamp. AC volts at 10.000 
0/V for checking many audio and high imped- 

ance AC circuits usually requiring V" /M. 38 
ranges. Molded insulated case. 

Interior View showing advanced engi leering 
features of all Triplett VOMs. Molded mounting 
for resistors and shunts allows direct connec- 
tions without cabling. Eliminates shorts. Longer 
life. 

Model 630 $44.50. Popular, streamlined; 
long meter scales for easy reading. Outs anding 
linear ohm scale; low reading .1 ohm, high 100 
megs. Single king-size selector- switch minimizes 
incorrect settings. burnouts. High sent itivity: 
20.000 ohms per volt DC; 5,000 AC. Molded, 
fully insulated case. 

Model 630 -A $54.50. Laboratory type; 
i /z% resistors for greater accuracy. Long mir- 
rored scale eliminates parallax. Banana jacks, 
low resistance connections; high flux magnet 
increases ruggedness. Single king -size selector 
switch minimizes incorrect settings, burnouts. 
Molded fully insulated case. 

Model 630 -PL $44.50. Instant -vision, 
wider spread scales; streamlined case; hand- 
some modern design. Unbreakable window. 
Outstanding linear ohm scale; low reading .1 

ohm; high to 100 megs. Single king -size selector 
switch minimizes incorrect settings, burnouts. 
5 to 500,000 cps frequency response in AC 
measurements. DC Polarity Reversing switch. 
High sensitivity: 5,000 ohms per volt AC; 20.000 
ohms per volt DC. 

Model 10 Clamp -On Adapter $14.50. 
Checks line loads with model 310 (can also be 
used with 5 other models). Instant. accur rte, 
safe. No circuit breaking or work interrupt on. 
Easy range switching Available in 6 AC Ammeter 
ranges: 06.12- 30.60. 120.300. Clips arornd 
single wire to read AC. Amperes direct. Use with 
adapter 101 to instantly divide 2- conductor 
cords. Molded case fully insulated, black plastic 
with engraved white markings. 

Model 630 -APL $54.50. Laboratory type 
with 1/4% resistors, more accurate movement. 
Long mirrored scales eliminate parallax. Un- 
breakable window. Single king -size switch mini- 
mizes incorrect settings. burnouts. 5 to 500.000 
cps frequency response in AC measurements. 
DC Polarity Reversing switch. High sensitivity: 
5000 ohms per volt AC; 20.000 ohms per volt 
DC. Molded case fully insulated. 

Model 630 -NA $74.50. Super Deluxe 
with 70 ranges nearly double conventional 
types. Frequency compensated from 35 cps to 
20 kc. Temperature compensated. Accurate 
within 11/4% full scale reading on DC. Large 
open front meter easy to read. Unbreakable 
window. Mirrored scale. Meter protection against 
overloads. Molded lully insulated case. 

Model 631 Combination VOM and 
VTVM $64.50. Two fundamental units at 
the price of a single tester. The No. 1 instrument 
for all electronic men. Battery operation assures 
VTVM stability and long life. Sensitivity PLUS. 
1.2 volt(VTVM) range is equal to more than nine 
million ohms per volt. Large easy to read meter 
with unbreakable face. Single king -size selector 
switch minimizes incorect settings, burnouts. 
Molded case fully insulated. 

Model 310 $34.50. The only complete 
miniature VOM with 20 000 ohms per volt and 
selector range switch. Self -shielded against 
strong magnetic field. Rugged. high torque, bar- 
ring instrument. Unbreakable plastic meter 
window. Converts to common probe -frees one 
hand -by fitting interchange ble test prod into 
top. Standard sensitivity 20.000 ohms per volt 
DC, and 5,000 ohms per volt AC. Accuracy 3% 
DC. Molded fully insulated case. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 
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to help you sell more 

RCA Silverama Picture Tubes 
... the All -New replacement picture tubes that command premium price and profits. 

Here are the facts -proof that RCA Silverama is your customers' best picture tube buy. 

FREE OF GLASS DEFEC 
chips, or buffed faceplates 
brands of tubes made with 
these defects and also obta 
faceplate engineering: an A 

ALL -NEW. Of the three 1 

TV picture tubes, only R 
all- new -new glass, new g 
You'll get written proof - 
FINEST SCREEN QUA 
bonding processes combine 
screen settling machine 
screen quality and uniformity. 

TS. Glass cord lines, scratches, 
common defects found in many 
ed glass. Surest way to avoid 
the latest optical advances in 

-New RCA Silverama! 

-selling brands of replacement 
lverama is guaranteed 100% 

ew phosphor, new everything! 
n the warranty card. 

dvanced screen coating and 
th RCA's giant vibration -free 
e the maximum in picture 

RCA "KNOW- HOW ". RC 
and advanced design engir4 
ama picture tubes being step 

WORLD'S FINEST. RCA 
world's most modern ma 
mium -quality materials. 
finest picture tube. 

continuous product research 
have resulted in RCA Silver 

ahead of all other brands. 

rama is manufactured in the 
ring plant using all -new pre - 
RCA Silverama is the world's 

® Silverama 

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

VISIT RCA AT THE ELECTRONIC PARTS DISTRIBUTOR SHOW OUR BOOTH 

IS NORTH EXHIBIT HALL NO. 874; AND OUR DISPLAY ROOMS, 659 -661 
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