ewer Crystals — Bet-t-er Cit.fzens-Band Coverage
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MODEL 630 V-0-M :::z:
Standard Of The Industry

w

P

CAUTION ON HIGH VOLTS

6000

P oFfF  ——
1 — s SAECED
e 300 | A MOVEMENT EASY TO CHANGE
pl300— / c \ STANDARD BATTERIES

s —60

n e f

03
o 4 et

1:2e=3

—3

3— SIMPLE 10

= X Ve REPLACE
Ae COM MULTIPLIERS

12 ) OR SHUNTS

ocv —-X 10fn ‘o, P

<

0, g 2 idiE — X 1000
She—— —X 100 000
I A l-a-—-—-_—__ 6‘0 ‘l'). v'n.A

6000—PACY #A
£ = COMPLETELY
| " WIRED CIRCUIT

FACTS MAKE FEATURES: -

Popular streamlined tester with long meter scales ar-
ranged for easy reading. Fuse protected. RANGES
Single control knob selects any of 32 ranges—less chance DCVOLTS | 0-3-12-60-300-1,200-6,000

of incorrect settings and burnouts. Pl sy o

g B AC VOLTS 0-3-12-60-300-1,200-6000
Four resistance ranges—from .1 ohm reads direct; at 5,000 ohms per volt.

4%2 ohm center scale; high 100 megohms. 0-1,000-10,000,
‘ = 0-1-100.
Attention to detail makes the Triplett Model 630 V-O-M a lifetime investment. T

It has an outstanding ohm scale; four ranges—low readings .1 ohm, high AMPERES 0-60 at 250 millivolts.
100 megs. Fuse affords extra protection to the resistors in the ohmmeter 0C MILLl o

. . . . . AMPERES 0-1.2-12-120 at 250 millivolts.
circuit, especially the Xl setting, should too high a voltage be applied. Accu-

" DC AMPERES | 0-12.
racy 3% DC to 1200V. Heavy molded case for high impact, fully insulated. . ’

" . DB: —20 to 477 (600 ohm fine at I MW).
630A same as 630 plus 14% accuracy and mirror scale only $59.50
OUTPUT VOLTS: 0-3-12-60-300-1,200; jack with

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OH|Q A coodenserin series ith AC anges.

666-HH
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CLATTER!
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stops
noise!

Electro-Voice Model 717 Ncise-Cancelling Microphone $19.50 List (..

6\ Plug a new E-V 717 into your trans-
EY) ol

\_Z /e cetver and get up to 15 db more pro-
tection against noise pickup. Not just big
noise, but every sound that reduces the
effectiveness of your signal. Even the effect
of poor acoustics is reduced by the 717.

How does the 717 cut down on lost messages,
repeated calls and wasted time and money?
It has a sound-cancelling port on the back
that rejects sound arriving at the rear of the
microphone. Random noise pickup is re-
duced up to 679%,.

The advantages of the E-V 717 don’t stop
twith noise rejection. The new high-output

ceramic element withstands extremes of heat
and humidity. It’s built into a tough Cycolac*
high-impact plastic case that’s comfortable
in any weather. And the push-to-talk switch
has been tested to operate a mitlion times ar
more, easily and dependably.

How does the 717 sound? Crisp, smooth and
peak-free for highest efficiency and articula-
tion. There’s plenty of cutput for any trans-
ceiver on the market. And no rnoise! But
don’t take our word for 1t. Test the new E-V
717 on your rig today. We guarantee you’ll
like how you’re heard. ELECTRO-VOICE,
INC., Dept. 832E, Buchanan, Michigan

¥ T. M. Borg-Warner

wwWw.americanradiohistorv.com

HERE'S HOW THE 717 STOPS NOISE

NOtsE NotsE

P
7 NOISE N NOISE
/ Noise \ NOISE"
it

Ordinary Microphone
Pickup Pattern

E-V 717 Noise-Cancelling
Pickup Pattern

SETTING NEW STANDARDS IN SOUND
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A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH
N.I.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

You can succeed in TV-Radio Commu-
nications...prepare for F.C.C.
License, service advanced satellites
for industry and defense.

You can install and maintain elec-
tronic circuitry in missiles and rockets

..specialize in micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION-RADIO
Yet N.T.S. Training costs no more
than other courses far less complete

There's a good reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to
all phases of the Electronics industry

As a result, the N.T.S.-Trained Technician can move ahead faster
in any direction—from TV-Servicing to Radio Communications to
Space-Missile Electronics and Automation for industry and defense.
You can go wherever pay is highest and-opportunity unlimited.

Electronic circuitry, for example, is one of science’s miracles that
is basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today’s television sets and high
fidelity equipment. N.T.S. shows you how to service and repair elec-
tronic circuitry for all electronic applications.

You work on many practical job projects. You build a short-wave,
long-wave superhet receiver, plus a large-screen television set from
the ground up. N.T.S. training kits contain all the parts you need . .. at
no extra cost. (See box at right.) You also receive a professional
Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to a/f phases of Elec-
tronics. Industry demands it. Only N.T.S. provides it. .. in ONE Master
Course at ONE low tuition.

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, or check coupon.

. NATIONAL GZ=c SCHOOLS

WORLD-WIDE TRAINING SINCE 1905 m
4000 So. Figueroa St., Los Angeles 37, Calif.

Accredited
Member

- rLr

e b Hnﬁ '

You can service and repair the elec-
tronic “‘brains’ of industry — com-
puters, data processing, and other
automation equipment.

You can become a highly-paid TV-
Radio Technician, an electronics field
engineer, or succeed in your own
sales & service business.

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means lower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training from National Technical Schools —a recog-
nized leader in technical training for 58 years.

19 BIG KITS
YOURS TO KEEP

MAIL COUPON NOW FOR FREE
BGOK AND ACTUAL LESSON!

NO OBLIGATION.
NO SALESMAN WILL CALL.

NATIONAL Geicxd SCHOOLS (4

| ACTUAL LESSON
_————————

S

WORLD-WIDE TRAINING SINCE 1905

National Tachnical Schools, Dept. RG-83 ’
4000 S. Figueroa St, Los Angeles 37, Calif. "

, Please Rush FREE Electronics-TV-Radio ‘‘Opportunity’

, Book and Actual Lesson. No Salesman Will Call. '
l Name_ - Age ”
I Address = - ’

I City - = Zone. State

i [‘]Check if interested ONLY in Resudent Training at L. A
High school home study courses also offered. Check for free catalog. l:]
\-------_-------

RADIO-ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second-class pwstage paid at Concord. N. H.
Gernshack Public: nllons Inc. AII rizhts reserved under Universal, International and Pan-American Copyrizht Canventions., SUBSCRIPTION RATES:

sions, Canada: $5 for
Postmaster send form 3579 to 154 W, 14th St., New York 11, N. Y.

Copyright © 1963, by
and posses-

$9 for 2. $12 for 3 _years. Pan-American countries: $6 for 1, $11 for 2, $15 for 3 years. Other countries: $6.50 for 1, $12 for 2, $16.50 for 3 years.
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Machine Translates Chinese

An experimental machine for
translating Chinese to English auto-
matically has been demonstrated by
1BM. Besides the usual problems of
machine translation, largely solved
in IBM’s Russian-translating equip-
ment  (Rapio-ELECTRONICS, July
1960, page 8), Chinesc presented a
special problem in the encoding of
characters. The reader of a Western
language finds it impossible to put
the large number of Chinese charac-
ters into “machine language”. The
problem is solved by a special classi-
fying system which follows the meth-
od developed by Chinese author and
inventor Lin Yu-Tang, who used it
in developing a Chinese typewriter.
The system depends on recognizing
a characteristic portion of the top of
each character and another charac-
teristic portion of the bottom. The
operator, using a conventional type-
writer having a special keyboard,
presses the two keys containing the
characteristics of the word to be en-
coded. However, more than one char-
acter may have these characteristics,
and on tapping the second key, all
the characters (never more than
cight) which fit the description are
projected on a screen in front of the
opcrator. Each of these characters is
numbered, and the operator finishes
the encoding by tapping a third key

DD
/3 { =L z3 2.8 Za 7
l”};, ‘E P‘l/)z_s fl’]EJI_E r,1 Te) -ﬂ' -t |_\ W 'l:/' % CIGn EN(EL?‘
L«/D L QJ = V#? L, |)l F LMODE
ﬁ:—E‘;j' * [:‘T_sjﬁ'— /}I ,:!'_ r
I/Il 5 E’/(‘ V’_’a ‘ e (:l ‘I’ T

K
‘;;_, = ™ y 7\ ﬁéﬁ 16) 2 } 12 '5 r = — — — gw
Y J B4 J L

Keyhoard /uyout of the Chinese rranslation encoder.

bearing the number of the desired
character. Once the machine has re-
ceived the code for the word, trans-
lation proceeds as in other language-
translation equipment.

Tropospheric Telephone
Spans Atlantic

The first public demonstration
of trans-Atlantic voice communica-
tion by multichannel tropospheric-
scatter radio took place as part of the
opening ceremonies of the 17th An-
nual Armed Forces Communications
& Electronics Association (AFCEA)
Convention. Conversations between
Brig. Gen. J. Francis Taylor, Jr,
vice president of AFCEA in Wash-
ington; Lieut. Col. J. C. Posey in
London, president of the AFCEA

HUDSON
BAY

+
NORTH POLE

KEFLAVIX
~—

GREAT
BRITAIN

NORTH

ATLANTIC

OCEAN

SPAIN

The route of the trans-Atlantic AFCEA tropo phone call.

www americanradiohistorv. com

London Chapter; AFCEA national
president Frank A. Gunther, presi-
dent of Radio Engineering Labora-
tories, Inc., who built the equipment,
and others, marked the event.

Tropospheric scatter has long
been considered a possibility for wide-
band intercontinental communica-
tion (“Worldwide Television,” Ra-
pio-ELECTRONICS, September 1956,
page 37) and has been informally
used by the United States Air Force
since the middle of 1962.

The routc taken by the trans-
Atlantic tropo signals is shown in the
illustration. From Washington to
Goose Bay, transmission was by con-
ventional telephone lines. From there
to London, transmission was in a ser-
ies of 13 tropospheric hops.

Four TV Cameras
On New Research Vessel

Fishery rescarch vessel Alba-
tross 1V, newest addition to the na-
tion’s fishery and oceanographic re-
search craft, carries four closed-cir-
cuit television cameras. Three of
them are used to provide visual com-
munications for operations aboard

(Continued on page 10)
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DeVry Stands Behind Every Man It Trains

Count-down, blast-off, orbital communication! Back of every space-age
achievement is the magic of electronics. And back of most electronic
applications — in space, in the industrial plant, studio, or laboratory — is
the electronics technician. Thousands of technicians have been trained by

These Opportunity DeVry Technical Institute since 1931 and back of each man stands the
Packed Fields schoo!l that has trained him. Yes, DeVry Tech backs him with continuing

Employment Service through the years of his career; DeVry backs him

Need YOU!! with its practical Consultation Service, helping him solve technical prob-

lems he may meet, on his job, at any time. All this tops off DeVry’s prac-
tical training: at home in spare time, or full or part-time in DeVry’s

Space & Missile modern, well-equipped training centers in Chicago or Toronto. If you’re
Electronics 17-55, find out all that DeVry has to offer you in the exciting field of
Television & Radio electronics.
Microwayes YOU'VE NOTHING TO LOSE, YOU'VE MUCH TO GAIN! MAIL COUPON NOW!

Automation Electronics

adedel o A L DL DL L P L L L LY LT AL C L L P T P

Radar i
T P H DeVRY TECHNICAL INSTITUTE
ommunications : 4141 Belmont Ave., Chicago 41, ill.,, Dept. RE-8-T
1
Computers s - - ! . Please give me your two free booklets, “Pocket Guide to Real Earn-
. seaCE TRave M § -4 X ings” and “Electronics in Space Travel'; also include details on how
Broadcastmg to prepare for a career in Electronics. | am interested in the following

Industrial Electronics

AUGUST,

opportunity fields (check one or more):

Chicago =« Toronto

[3 Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd,
2083 970 Lawrence Avenue West, Taronto. 19, Ontario

4 ] Space & Missile Electronics ] Communications
4 8 Television and Radio [ Computers
] Microwaves [] Broadcasting
] [ Radar ] Industrial Electronics
: [} Automation Efectronics [1 Electronic Control
Accredited member of National Home Study Council ]
}  Name Age
e - [ ]
DeVry ... Tops in Electronics | Address Apt—
: City Zone. State
1
1
]
1
1

1963
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Add 15 miles to UHF reception range

First All Channel UHF Booster—Blonder-Tongue U-BOOST

The fabulous new Blonder-Tongue U-Boost adds up to 15
miles to the UHTF reception range. Homes formerly out of the
range of UHF can now receive sharp, clear reception. The
U-Boost will also clean up and improve fuzzy TV pictures in
weak UHT signal areas, making them sharp and clear.

The U-Boost (gain 10 db) triples the antenna signal voltage.
Teamed up with any UHF converter, or added to an all-
channel receiver, the U-Boost improves reception on any
UHF channel 14 to 83. Just a turn of the dial pinpoints the
desired channel and brings it in sharp and clear. The TV
picture quality is always excellent with the U-Boost, since it
amplifies the signals before conversion, delivering the best
signal-to-noise ratio.

Installation of the U-Boost is easy. It has an AC convenience

engineered and manufactured by

receptacle; patented 300 ohm stripless terminals make it a
cinch to connect twin lead without stripping or splicing.

The modern U-Boost styling matches the new Blonder-Tongue
UHF converters. U-Boost, List $39.95
BLONDER-TONGUE UHF CONVERTERS, PERFORMANCE-PROVED 2,000,000 TIMES
Blonder-Tongue 99-S — all-channel UHF converter for prime
signal areas List $27.95 = o
Blonder-Tongue BTU-2T—all-channel !
converter with 5 to 8 db increase

in signal power. For weak signal
areas List $44.95

Look to the leader in UHF.
See your Blonder-Tongue distributor.

BLONDER XTONGUE

9 Alling St., Newark,2N. J.

Canadian Div,: Benco Television Assoc., Ltd., Toronto, Ont./home TV accessories e closed circuit TV e community TV e UHF converters o master TV

8
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Pick the course for your career...

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a Ist
Class FCC License.

License

i S & b S-S S S
Ehﬁlh{%blulvé SPRNEG

RN

If you want a 1st Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you fo maintain and serv-
ice all types of transmit-
ting equipment,

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact” program . . .
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
.. Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possessmn, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute
of Electronics

1776 E. 17th Street, Dept. RE-82
Cleveland 14, Ohio

AUGUST, 1963

coupon below and mail it to us today. We’ll send you .
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog
Cleveland Institute of Electronics

1776 E. 17th St., Dept. RE-82 R

Cleveland 14, Ohio H
ow t
Please send FREE Carecer Informa- oS ucce ed
in Electropijcs

tion prepared to help me get ahead in
hala, NN AN Fibape )& "
Lr
,

Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST—

D First Class FCC License 1

D Electronics Technology
[] Electronic Communications I

[] Industrial Electronics

T — e —— — —— — — — — — —

[T] Broadcast Engineering 0 I f
other I

Your present occupation. - = e —_ W B H
Name_ I - _Age B
(please print) li

Address = = H
I

City. —— Zone___ State. I

9
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Q CADRE

powerful
and portable

VOLUME

. . © O

POWERFUL—5-watts, 5-channel crystal-controlled channels, 100% all-tran-
sistor, the Cadre series of transceivers can be used in any vehicle, boat or
office. They deliver sharp, clear reception over the greatest transmission range
possible in the 27 mec citizens band. Five fixed crystal-controlled channels
spell accurate, fast communication contact. Sensitive dual superheterodyne
circuit responds to weakest signals. Tuned ceramic filters increase selectivity.
Reception is clear, free of noise—automatic noise limiter defeats ignition noise;
adjustable squelch eliminates annoying background signals. Extended range
AGC provides uniform audio output. Solid state circuitry throughout means
no heat problems, no tubes to burn out, ability to withstand vibration and
shock, negligible current drain, compact size.

Four Cadre 5 watt, 5-channel models—one is best for your CB application.
CADRE ‘515’—Ac/DC transceiver can be used anywhere. $194.50

CADRE ‘510’—AcC/DC unit. Offers 23 channel manual tuning. $209.95

NEW! CADRE ‘620’—pc only with pCc power cord and mounting kit—ideal
for mobile and portable use—operates from 12 volt auto battery or special
battery pack. $187.50

NEW! CADRE ‘525’—for complete field portability. Standard Ac cord per-
mits recharging of two built-in nickel-cadmium batteries, telescoping antenna,
aluminum carrying handle. $269.95

PORTABLE—Power is only a part of the story with Cadre transceivers. These
units go anywhere—operate anywhere. An optional accessory, (Cadre 500-1
Portable Pack) adapts Cadre 510, 515 and 520 for field use. The Portable
Pack is a lightweight case which contains rechargeable battery supply (two
500-2 nickel cadmium 6-volt batteries). These units can be used for base or
mobile application as well as in the field. Cadre 5-watt models in the Portable
Pack weigh less than 9 lbs. Cadre 500-1, $29.95, Cadre 500-2, $10.95.

For the finest CB transmission anywhere, rely on Cadre. For literature write:

4 CADRE 5-WATT, ALL TRANSISTOR CB RADIOS

C A D R E= INDUSTRIES CORP. [J COMMERCIAL PRODUCTS DIVISION [J ENDICOTT, NEW YORK [J AREA CODE 607, 748-3373
Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. West, Willowdale, Ont. Export: Morhan Exporting Corp., 485 Broadway, New York 13, N. Y,

www americanradiohistorv. com

(Continued from page 6)
ship, and to insure safety for the
ship’s crew and the 16 scientist pas-
sengers.

In a typical view on an Albatross IV
monitor screen above, ship’s personnel

are seen rigging an otter trawl net.
Below, a member of the scientific team
watches a haddock picked up by the
underwater camera.

Bureau of Commercial Fisheries

A fourth camera is remotely
controlled for underwater observa-
tion, using an RCA industrial type
vidicon that works well with low
light levels. The remote camera, with
its cable connection to the ship, goes
overboard inside a large trawling net.
The scientists use it for TV viewing
or for taking a series of still pictures
of underwater life.

The system also includes a low-
power TV transmitter that makes it
possible to pick up the images with
portable receivers anywhere on the
weather decks. The pictures may also
be received on six wired-in video
monitors, including one at the con-
trol console. This is in the ship’s
wheelhouse, where the operator se-
lects which of the cameras to put on
the air.

Language Labs Oversold?

As a result of a study of 21
school districts, Raymond F. Keating,
rescarch fellow of the Institute of Ad-
ministrative Research, a teachers’
college, concludes that the language
laboratory has been oversold to the
public and teachers as a “wonder

RADIO-ELECTRONICS
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Here it is. ..

THE

Designed for the present
and far into the future.
Tests all of your pres-
ent tubes plus the new
RCA Nuvistors and
Novars, GE Compactrons
and Sylvania

10 pin tubes.

A complete tube tester that is smaller than a portable type-
writer yet outperforms testers costing hundreds of dollars.
A real money maker for the serviceman and a trusty com-
panion for engineers, maintenance men and experimenters.

Even though the Mighty Mite weighs less than 8 pounds,
new circuity by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as one half microamp of grid cur-
rent (0 flow. Then too, it checks for emission at operating
levels and shorts or leakage up to 120,000 ohms between all
elements. This analytical “stethoscope” approach finds
troublesome tubes even when large mutual conductance
testers fail. And it does all this by merely setting four con-
trols labeled A, B, C, & D.

Check these plus Sencore features: New, stick-proof
D’Arsonval Meter will not burn out even with a shorted
tube o Meter glows in dark for easy reading behind TV set.

"They all agree
is the real answer for the man on the go.”

Finds ‘em Fasi!

? Checks ‘em All!

e New large Speedy Set-Up Tube Chart in cover, cutsset-up
time o Rugged, all-steel carrying case and easy grip handle
e Smallest complete tester made, less than one foot square.
e The Mighty Mite will test every standard radio and TV
tube that you encounter, nearly 2000 in all, including foreign,
five star, auto radio tubes (without damage) plus the new
GE Compactrons, RCA Nuvistors and Novars and Sylvania
10 pin tubes.

Mighty Mite also has larger, easy-to-read type in the set-
up booklet to insure faster testing. Why don’t you join the
thousands of servicemen, engineers, and technicians who
now own a Mighty Mite tube tester? Tube substitution is
becoming impossible and costly with nearly 2000 tubes in
use today. Ask your authorized Sencore Distributor for the
New Improved Mighty Mite. Size: 10%a” x 912" x 315",
Wt. 8 Ibs.

MODEL TC114 Dealer Net $74.50

o

N

Sencore Sam says
. the Mighty Mite <Y

S E N C O R E ADDISON, ILLINOIS

AUGUST, 1963
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CLASSROOM TRAINING COURSES |
LOS ANGELES AND NEW YORK CiT

)
AR DUR AR

[ ’ [
I —— Length of
Course Qualifications ColTae
Electronics High School Grad, with | Day 2%a yrs.
A | Technology (T-3) Algebra, Geometry, (N.Y., LA)
Physics or Science Eve. 6% yrs. (N.Y.) ||
Industrial and 2 yrs. High Schoo! Day 1%2 yrs.
B Communications with Algebra, Physics (N.Y., L.A.
Electronics (V-7) or Science Eve. 412 yrs. (N.Y.)
Eve. 3 yrs. (L.A))
Electronics and 2 yrs. High School Day 9 mos.
c Television with Algebra, Physics (N.Y., L.A)
Receivers (V-3) or Science Eve.2Va yrs. (N.Y.)
Eve. 112 yrs. (L.A)
Electronic 2 yrs. High School Eve.
D Drafting (V-11, V-12) | with Algebra, Physics Basic: 1 yr. (N.Y)
or Science Advanced: 2 yrs.
(N.Y.)
E Automation Radio Receiver and Sat. 44 wks. (N.Y.)
Electronics (V-14) Transistor Background | Eve. 9 mos. (N.Y.)
F Digital Computer Radio Receiver and Sat. 30 wks. (N.Y.)
Electronics (V-15) Transistor Background | Eve. 6 mos. (N.Y.)
Fundamentals of College Grad. or Sat. 15 wks. (N.Y.)
G Computer {ndustry Sponsored Eve. 3 mos. (N.Y.)
Programming (CP-1)
H RCA 301 Computer CP-lor Sat. 15 wks. (N.Y.)
Programming (CP-2) Equivalent Eve. 3 mos. (N.Y.)
i RCA 501 Computer CP-1 or Sat. 15 wks. (N.Y.)
Programming (CP-4) Equivalent Eve. 3 mos. (N.Y.)
J 1BM 1401 Computer | CP-1 or Sat. 15 wks. (N.Y.)
Programming (CP-3) Equivalent Eve. 3 mos. (N.Y.}
K | Cotor Television Television Background Ev(eN.g"m‘gz..)
i i Eve. 3 mos.
L Transistors Radio Background YR
M Technical Writing Electronics Background | Eve. 3 mos, (N.Y.)
Day 3 or 6 mos.
N | Preparatory (P-1) 1 yr. High School (N.Y.
Day 3 mos. (L.A)
O | Freharaton  p.oa) | 1yr. High School Eve. 3 mos. (N.Y.)
J

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

m The Most Trusted Name
in Electronics

ﬁ@ RADIO CORPORATION OF AMERICA

I — = = = Send to the school nearest you =

[ RCA Institutes, Inc.pept.rer-ss SR
l -
| Pacific Electric Building 350 West Fourth Street :
' 610S. Main St., L.A. 14, Calif. New York 14, New York
I Please send me your FREE catalog. | am interested in the courses circled 1
below. 1
:ABCDEFGHIJKLMNOI
] Name 1
(please print) |
I address ]
1 |

City. Zone State .

For Home Study Courses See Ad On Opposite Page
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drug”. Many schools, he found, were doing as well or even
better without language labs.

Educators were quick to point out that all school sys-
tems surveyed by Keating were far above the average in
wealth, and might be expected to have competent teachers
in all the languages considered. That this must be far from
the case in many schools is indicated by the fact that only
two states require actual proof of a language-teaching can-
didate’s proficiency in the spoken language. Thus a large
number of classes learn foreign language translation and
grammar in a dialect intelligible to no one outside the class.

Language laboratories also point out that it is a serious
mistake to purchase laboratory equipment without train-
ing teachers in the proper ways of integrating the new
methods of instruction into the teacher’s program. Once
that is done, the Jaboratories can be “a promising supple-
ment to teachers of foreign languages, if properly used.”

Du Mont Forecasts
Television for Blind Persons

Speaking at the Third International Television Sym-
posium (Montreaux, Switzerland), Dr. Allen B. Du Mont
of Du Mont Laboratories (Div. of Fairchild Camera &
Instrument Corp.) stated that future TV systems will by-
pass the human eye, and enable the blind actually to *sec
TV.

“QOutstanding electronic scientists,” said Dr. Du Mont,
“are firmly convinced that we will be able eventually to feed
electrical waves directly to the human brain . . . with
such precision that . . . a blind person will actually enjoy
television pictures.”

In the same address, Dr. Du Mont predicted that the
use of microcircuitry and improved display devices would
reduce the size of future television receivers, so that “we
will, without doubt, see very small, compact television re-
ceivers—small enough to fit into one's side-pocket or a
lady’s purse—similar to the small transistor radio of today.”

TV, Radio Astronomy
Struggle for Channel 37

“Scientific research could be seriously damaged,” the
American Geophysical Union warns, if Channel 37 should
be made available to commercial television. The reason for
the statement is that an application has been made for a
New Jersey TV station on that frequency.

Channel 37 is in the part of the spectrum used by the
University of lllinois radio telescope (RADIO-ELECTRON-
1cs, May 1963, p. 10).

This region is the only one in which certain radiation
rings of Saturn, the frequencies from the sun and the ra-
diation belts around Jupiter can be studied.

The FCC proposed to exclude commercial stations
from Channel 37 within 600 miles of the University of
lllinois station for 5 years. International scientists, how-
ever, feel that television use of the channel would represent
a serious waste of a precious national resource, in view of
the fact that a number of phenomena can be studied only
in the 608-614-mc band. According to the National Acad-
emy of Sciences, US scientific effort in radio-astronomy
could suffer seriously if the channel were devoted to enter-
tainment.

' Needle Belt Orbits

Successful experimental transmissions by reflection
from the West Ford Dipole Belt have been reported by
the Air Force. The belt consists of more than 400 million
hairlike metallic fibers, less than | inch long, scattered in a
thin, narrow orbital ring about 2,000 miles above the earth
in a necar-polar orbit. It is expected that the dipoles may

RADIO-ELECTRONICS
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CA introduces
a new easy way
tolearn
electronics at home

Learn faster, remember more with this revolutionary new
“learning method’’. And RCA Institutes, Inc. is first to bring it to you!

Forget all your old ideas about learning! The newest
method, RCA “Autotext”, uses the latest scientific devel-
opment in the field of home training! RCA “Autotext” is
a system of programmed instruction, accurately planned
so that as you read a series of statements, questions,
and answers, you learn almost without realizing it! It's fun
to learn this new RCA way!

We'll prove it to you!....RCA Institutes now offers you a
complete Home Training Course using RCA “‘Autotext”
called “Introduction to Electronics.” In addition, you get
a complete set of experiment lessons, service practice
lessons, and all the kits you need. You learn electronics
theory faster with less effort.

FREE OFFER!

We'll send you complete information on the amazing
new RCA ‘“‘Autotext”, along with a FREE SAMPLE of a
Home Training lesson to prove to you how easy it is
to learn this new way. Check ‘“‘Autotext’, and infor-
mation will be rushed to you.

RCA INSTITUTES, INC., pept. re-83

A Service of Radio Corporation of America
350 West 4th St., New York 14, N. Y,
Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif.

The Most Trusted Name
in Electronics

®

AUGUST, 1963

WIDE CHOICE OF HOME TRAINING COURSES: In addition ta
Introduction to Electronics, RCA Institutes offers this com-
plete selection of Home Training Courses:

e Electronics Fundamentals® e Communications Electronics

o TV Servicing e FCC License Preparation

e Color TV e Mobile Communications

e Transistors e Automation Electronics

o Electronic Drafting e Computer Programming
*Also available in Spanish

All RCA Institutes Home Training Courses. are complete
step by step easy-to-understand units. You get prime
quality equipment in the kits furnished to you to keep
and use on the job. In addition, RCA's liberal tuition plan
affords you the most economical possible method of home
study training. You pay for lessons only as you order them,
If you should wish to interrupt your training for any
reason, you do not owe one cent. Licensed by the N.Y,
State Department of Education, Approved for Veterans.

CLASSROOM TRAINING AVAILABLE IN NEW YORK CITY, LOS
ANGELES, AND CHERRY HILL (NEAR CAMDEN) NEW JERSEY.

For information on “‘Classroom Training” see our ad on opposite page.

I RCA Institutes, Inc. Dept. RE-83
350 West 4th St., New York 14, N. Y. .
] Pacific Electric Bldg., 610 S. Main St., Los Angeles, Calif.

] Please rush me FREE illustrated book with information checked |

l below. No obligation, No sa!e§man will call. l
“Autotext’” Home Training

! Classroom Training (choice of city) |
‘Name Age |

l Address |
City Zone State |

CANADIANS: Take advantage of these same RCA [nstitutes Courses I
' at no additional cost. No postage, no customs, no delay. Fill out
] this coupon and send in envelope to: RCA Victor Ltd., 5581|

-—u——————-——————--———-———-———_l
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GUTEELI_E UUTLAETE
OUTHEATS

sl 4

THEM ALL

Model 250—standard of the
gieciranics industry. Choose
from 4 models—100 watt to 250
waatt. All heat in 234 to 5 sec-
ends, Bullt-in spotlights focus

. waork, $5.85 to $15.95.
Wl E%W &($

S

WORLD'S FIRST
PROFESSIONAL
ELECTRIC PLANE
UNDER 50
pp——

S

P

THE w FAMILY ~

OF FINE TOOLS ¢

For edge and surface work. s
Souped up ¥4 HP motor
drives cutters 14,500 RPM.

©

p
. Model 909
VAN Saw'

America’s fastest
& selling Haw,

-
U
i

Mode! 808 Drill
2-speeds plus
%" Jacobs chuck.

Model 202
Sander

For fine finishing
in wood, plaster.

Hodil !!ﬂ >
CMZipp Saw”

~Great onthe job and
for aw kward nm.

“%e:.s»_'

 Model 8918
-~ Beit Sander
Ao 'Furuny._sa'ndtnq_;nﬁl

NEWEST IN !

4

5 z
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make a very effective and reliable
communication circuit, since they
would act as an artificial ionosphere,
returning signals at the dipoles’ re-
sonant frequency, much more effi-
ciently than could a small passive
satellite.

According to the Massachusetts
Institute of Technology’s Lincoln
Laboratory., which conducted the ex-
periment for the Air Force, pressure

SIGNALS
SCATTERED
FROM DIPOLES

y - RECEIVER

DIPOLES IN
ORBIT

How the signals would be reflected
from the West Ford Dipole Belt.

of sunlight is expected to force the
fibers down to lower altitudes in a
few years, and they will be destroyed
as they enter the atmosphere.

There was considerable objec-
tion to the West Ford Project from
international astronomers, and even
The New York Times, in a leading

editorial, protested the “unilateral
decision” which put the dipoles into
space *“without adequate interna-

tional consultation.”

Licenses to Cost Money

By a recent order of the FCC, a
schedule of license fees will go into
operation Jan. 1, 1964. For TV ap-
plications, the fee will be $100; for
AM and FM broadcasters, $50.
Other types of licenses for commer-
cial and common carrier range from
$2 to $100. Initial and renewal ama-
teur applications will cost $4, and
CB licenses $8.

Calendar of Events

1963 Western Electronic Show and Convention, Aug.
20-23; trade show and technical program at Cow
Palace, San Francisco; other events at midtown San
Francisco hotels.

NATESA Convention, Aug. 22-25; Edgewater Beach
Hotel, Chicago.

7th National Convention on Military Electronics (MIL-
E-CON 7), Sept. 9-11; Shoreham Hotel, Washington,
D.C.

High Fidelity Music Show, Sept. 10-15; Trade Show
Building, New York City.

Infernational Radio, Television and Electronics Exhi-
bition,

Sept. 13-22; R.A.l. Buildings, Amsterdam,

35 Million Watch TV
In Soviet Union

The Soviet Union’s TV audi-

ence has reached 35 to 40 million,

says Mikhail A. Kharlamov, the

country’s radio and TV chief. Writ-

ing in Pravda to commemorate

WWW.americanradiohistorv.com

National Radio Day, Kharlamov said
9,000,000 sets were owned by Soviet
citizens, with 5,000 being sold daily.
Moscow’s two channels will soon be
increased to five or six.

Early in May, the first link to Si-
beria was opened. Viewers in non-
Russian-speaking areas may switch
on Russian or a local-language chan-
nel for a given program.

Radio has been on the upswing
during the past ten years, the chief
asserted. While public loudspeakers
once outnumbered household radios
two to one, they are now about even,
and radio broadcasts stretch from §
am to 2 am in Moscow.

Takes Army Signal Post

Maj. Gen. David Parker Gibbs,
formerly Deputy Chief Signal Officer
of the US Army, became Chief Sig-
nal Officer July 1. His father, the late
Maj. Gen. George S. Gibbs, was
Chief Signal Officer from 1928
through 1931.

Major General Gibbs replaced

US Army

Maj. Gen. Earle F. Cook, who re-
tired from the Armed Forces June
30, after a year as Chief Signal Of-
ficer and 32 years of service.

For four months before assum-
ing the duties of Deputy, he served as
assistant to Major General Cook.

Short-Wave Listeners Hear
Ham Gossip, Space News

The Voice of America is broad-
casting amateur radio programs to
all areas of the world at various times
throughout the day. The 15-minute
programs consist of ham-band gos-
sip, interviews, propagation forecasts,
technical news. Broadcasts, in Eng-
lish, are written and voiced by Bill
Leonard, W2SKE.

Another  broadcast  service,
“spacewarn,” co-sponsored by the
National Academy of Sciences, is
heard on short wave 6 days a week
(Tuesday through Sunday) from
0330 to 0335 GMT. It offers orbit
data and radio frequencies on new
satellite launchings, plus late statis-
tics on satellites in orbit.

RADIO-ELECTRONICS
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The move into electronics is yo

e

- pt

ur decision. GRANTHAM

SCHOOL OF ELECTRONICS makes your move easier. . .

...easier by teaching you electronics in a logical,
step-by-step manner, while preparing you to qualify
for your First Class Commercial FCC License. This
license is a “diploma’ issued by the U. S. Govern-
ment to certify qualified electronics technicians, and
is awarded only to those who pass certain technical
FCC examinations. We teach you electronics and
prepare you to pass these FCC examinations,
Grantham training is Specialized Training, en-
dorsed and recommended by many electronics firms
throughout the nation, and accredited by the Na-
tional Home Study Council. We teach you the how
and why of basic electronics, with the necessary
math taught as an integral part of the lessons. The

GRANTHAM

SCHOOL OF ELECTRONICS

Accredited Member of the National Home Study Council

1505 N. Western Ave,
Los Angeles 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 1-6320)
AUGUST, 1963

821-19th Street, N.w,
Washington 6, D.C.

{Phone: ST 3-3614)

course is thorough, easy to understand, and lays a
solid foundation for all types of electronics work==
communications electronics, military electronics, come
puter electronics, automation electronics, broadcast-
ing electronics, and many more,

The time required to prepare for your first class
FCC license, an important step toward your goal,
is cut to a minimum through quality instruction ==
either by home study or in resident classes. You
learn more electronics in less time because the
Grantham Method is engineered with the student
in mind. Complete details concerning Grantham
training are available free for the asking. Now, it's
up to you—it's your move!

T T S R R Ry Ry O S S, 4

{Mail in envelope or paste on postal card) 34.M

- To: GRANTHAM SCHOOL OF ELECTRONICS

NATIONAL HEADQUARTERS OFFICE
1505 N, Western Ave., Hollywood 27, Calif.

Gentlemen:

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

Name S Age

Address. -

City State
| am interested is: [J Home Study, [J Resident Classes
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PRODUCTS
FOR
MODERN

LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

A.C. HOUSEHOLD ELECTRICITY MODELS
Anywhere ., _inyourown 6-RMF (6 volts) 60 to 8Q
car, boat or plone watts. SthDlﬂg welght 12
Operates Standard A.C, “Jsl DEALER $33.00

e Record Players RICE i 3
@ Dictating Machines 12T-RME (12 volts) 90 to
e@Small Radios 125 watts. Shipping wetght
e Electric Shavers 12 Ibs. DEALER NET

@ Heating Pads, etc. PRICE 33.00
*Additional Models Available

@ “A” Battery
—ELIMINATOR

For Demonstrating and

Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical AEparatus on Reg:
ular A.C. Lines—Equipped
with Full-Wave Dry Disc:
Type Rectifier, assuring
noiseless, interference-free
operation and extreme long

tife and reliability.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF _ . . 6 volts at 10 amps. or 12 volts
at 6 amps. Sh:ppmg welght 22 Ibs.

DEALER NET PRICE $49.95
MODEL 620C-ELIT. . . 6 volts at 20 amps or 12 volts at
10 amps. Shipping welght 331b

DEALER NET PRICE $66.95

AUTO-RADIO

VIBRATORS

@=
By every test ATR Auto-
Radio Vibrators are best!

and feature Ceramic
Stack Spacers, Instant Start-
ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus nghest Precision Con

struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR for
every make of ecar!

Ask your distributor for ATR's Low Priced type 1400,
6 volt 4-prong Vibrator; and 1843, 12 volt 3:-prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD’S FINEST!

UNIVERSAL

KARADIO

MODEL 600 SERIES
Easily installed in-dash or
under-dash. Amplifier pow-
er-supply chassis may be
separated from tuner chassis
for installation flexibility and easy servicing. Utilizes 6
tube super heterodyne circuit {2 dual-purpose tubes) with
8-tube performance pulls in those distant stations
with good tone and volume. Supplied with separate 5
= 77" speaker which is installed in original automobile
speaker compartment for high fidelity performance. Neu
tral gray-tan baked enamel finish. Over-all size 4 deep
x 62" wide » 2" high. Tuner Chassis; with Amplifier
Thassis, 23" deep x 612" wide x 378" high. Shipping
waight 7 Ibs. WILL OUTPERFORM MOST SETSI
Model 61212 volt Dealer Net Price $31.96
Miodel 606— 6 volt Dealer Net Price .$31.96

Airplane Style Overhead

Mounting under Cab Roof ‘-i. NO PRINTED

CIRCUITRY

o

TRUCK .. =

KARADIO

Excellent Tone,
Volume, and Sensitivity! _ o e
Compact, yet powerful, Fits R B £
all trucks, station wagons, “ G
most cars and boats. Just drill a % inch hole in roof and
susper\d the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-
na upright. Yoke-type bracket lets you tilt radio to
ang angie.

xtra-sensitive radio has 6 tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to-read illuminated dial. Fmgerhp tuning control.
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7 x 6%2 x 4 in,
high over-all. Sh:ppmg welgm 10%: Ibs.
Model TR-1279—12 A for 12V Oealer Net Price $41.96
Model TR-1279— 6A for 6V Dealer Net Price $41.96

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR
WRITE FACTORY FOR FREE LITERATURE ...

INC.

ATR ELECTRDNICS

Detailed schedules may be ob-
tained from the Frequency Div.,
IBS/EF, Office of the Engineering
Manager, US Information Agency,
Washington 25, D. C. US inquirers
should enclose stamped, self-ad-
dressed envelope.

Laser Transmits 118 Miles

The record for laser transmis-
sion is claimed by Electro-Optical
Systems of Pasadena, Calif. Using
a helium-neon gas laser with confo-
cal mirrors, a voice signal was trans-
mitted from a point in the San Ga-
briel Mountains to a receiver located
12% miles from the town of Ballart,
Calif., near Death Valley. The dis-
tance was 118 miles. The transmitter
wavelength was 6,328 Angstroms,
and the radiated power 125 micro-
watts. The message was about 300
words long. The receiver used a 12%2-
inch-diameter telescope as an anten-
na, and detected the message with an
S-20 photomultiplier tube.

Diplomat’s Dog Is
Howling Counterspy

The State Department’s most
experienced electronic security spe-
cialist, inspecting the home of an
overseas U. S. attache, was distracted
recently by the whining of the at-
tache’s dog. The pet was “obvious-
ly in pain and appeared to be in
heated combat with an invisible ene-
my in a corner of the room.”

The security specialist lifted one
of the floor slabs in the corner and
found an FM radio, which was
“transmitting to a distant eavesdrop-
per all the conversations held in the
room.” The device was turned on and
off by a sound signal too high-pitched
for detection by the human ear, but
annoying and painful to a dog.

The State Department, declining
to state where the bugging occurred,
calls the incident “The Case of the
Howling Dog.”

23-Inch Color Tube
For Motorola TV
A Motorola spokesman states
that his company will use the new 23-
inch rectangular color tube now be-
ing manufactured by National Video
Corp. in part of its color line, expect-
ed on the market late this summer.
The new tube is rectangular. about
6% inches shorter and about 15
square inches larger than present
tubes. According to the president of
National Video, its quality is com-
parable to any tube on the market.
TV-Radio-Phono Forecast
Nearly 9 million TV sets will be
bought by Americans in 1977, pre-
dicts Frank W. Mansfield, Sylvania

executive and director of EIA’s Mar-
keting Services Dept. To date, he

www.americanradiohistorv.com

says, we've purchased more than 86
million sets and thrown away 25 mil-
lion. TV sales in 1962 totaled 6.6
million, but the figure will go down
before it goes up, dropping to 6.5
milion in ’63. By 1967, Mansfield
says, one-quarter of America’s TV
homes will have more than one set.
and sales will total 7 million.

Here’s the rest of his forecast:
Phonograph sales will grow slowly,
dropping from 1962’s almost 5.3 mil-
lion to 5.1 million in ’63, and staying
there for 5 years. By 1977. sales
should reach about 6.4 million. Ra-
dio sales won’t go down, but will
climb steadily from 13.1 million fac-
tory sales in '62 to well over 17 mil-
lion in 1977.

Brief Briefs

Wayne Electric Co., Harrisburg.
Pa., got rid of used TV sets by plac-
ing an ad: “Used Sets—Guaranteed
Not To Work.” Priced at $5, $7 and
$12, the sets were bought by schools,
tinkerers and technicians who want-
ed parts.

The American housewife. buy-
ing nonfood, mass-merchandised
items in supermarkets. may soon shop
from electronically filled shelves.
Automatic shelf and stock control,
for quick replacement of fast-selling
items, is predicted for 1964 by the
American Research Merchandising
Institute.

University of Tennessee electri-
cal engineering student Larry Perry
has applied for a patent on a TV
system that makes a picture twice as
wide as those now in use—like a
wide-screen movie. The camera,
made of subminiature components,
will be smaller than current models.
Mr. Perry presented his plan to the
Southern Conference of the IEEE.
after four years spent in its develop-
ment.

A depth alarm that protects
ships from shoal water has been an-
nounced by Raytheon. The alarm
has its own receiver and works in
parallel with the regular existing
depth sounding apparatus. The re-
turning sounding echo is amplified
and measured against a preset
depth. If depth equals or falls below
this value, an alarm is actuated. Spe-
cial filters prevent false alarms from
schools of fish.

The first known transmission of
facsimile with gallium arsenide di-
odes operating in the infrared region
at room temperatures has been an-
nounced by International Telephone
& Telegraph Corp. END

RADIO-ELECTRONICS
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Want a magic formula for success in electronics?

You won't find it here!

1f you work in electronics, you know why we can't offer
you an easy way to success. There isn't any. Elec-
tronics is a demanding field. To earn more money,
you need more technical education—especially in the
areas of electronics that have changed so much in
the last few years. Getting more education isn't easy,
especially if you hold down a full-time job and have
family obligations.

CREI Home Study Programs offer you a practical way
to get more education—and the right kind of education
—without going back to school. You benefit almost
immediately because you study the material technical

Accredited Member of-the Natlonal Home Study Council

CRET

organizations want their employees to know. You
choose the specialty that matches your interests and
employment objectives. CREl Programs cover every
major area of electronics from communications to
servomechanisms and computers, even nuclear en-
gineering technology. And you study at home, set
your own pace, apply your knowledge daily on the job.

You're eligible if you work in electronics and have a
high school education. Our FREE book gives all the
details. For your copy, mail coupon today or write:
CREI, Dept. 1408-A, 3224 Sixteenth St., N, W., Wash-
ington 10, D. C.

SEND FOR FREE BOOK

1
]
|
]
|
|
]
|
|
|
|
|
|
|
|
I
]
|
|
]
|
|

o

Type of Present Work _______

I s o The Capitol Radio Engineering Institut [

ELECTRONICS pltot Kadio ngl.neenng nstitute.
D Ssmmm=  Dept. 1408-A, 3226 Sixteenth St., N. W. |
| Washington 10, D. C. |
l Please send me FREE book describing CREI Pro- I
I grams in Electronics and Nuclear Engineering I
l Technology. | am employed in electronics and I
have a high school education.
| |
| |
A
I Name —— e ge. l
| Address I
' City Zone. State. I
: Employed by. I
I |
|

(73
ES
—

Check: [J Home Study [ Residence School [J G. L. Bill

L—————————————————————
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New Sonotone
Sono-Flex® Stylus

try this with any other cartridge

(at your own risk)

No way to treat a cartridge, for sure—That is, any cartridge except the Sonotone
models featuring the new Sono-Flex® needle. No more bent or broken needle
shanks caused by flicking off some lint, dropping the arm, or scraping.itacfogs
the record.

The newly developed Sonotone Sono-Flex® needle to the rescue! Gripped in a
resilient buty! rubber mount, you can flex this needle shank in a 360-degree orbit
without breaking. Pluck it—flick it—bend it—bump it—it will continue to perform
as good as new.

Moreover, the Sono-Flex brings advantages in performance never before offered
by any replacement cartridge: Higher compliance, wider and flatter frequency
response, lower IM distortion, and longer needle and record life.

Sonotone Sono-Flex® increases your profits two ways

[] Sonotone cartridges are better than ever, easier to sell, because they're better
performers. Further, you eliminate callbacks because of broken needle shanks.
Sono-Flex needles are standard right now in these Sonotone cartridges models:
9TAF, 16TAF, 916TAF and the Velocitone Mark Ill.

[] Sono-Flex opens up lucrative needle replacement business for upgrading
these Sonotone cartridges models: 9T, 9TA, 9TV, 9TAV, 16T, 16TA, 16TAF and
916TA, original equipment in over a million phonographs. Replacement is fast,
simple—requires no tools—assembly snaps into position easily, and gives im-
mediate proof of better performance plus abuse-proof, longer needle life.

See your distributor today and ask for Sonotone cartridges with the Sono-Flex® needle,

SONOTONE CORPORATION Electronic Applications Division Elmsford, New York
In Canada: Atlas Radio Corp., Ltd., Toronto e cartridges ® speakers e batteries
« microphones e electron tubes « tape heads e hearing aids o headphones
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orrespondence

And We Thank You, Too

Dear Editor:

I'd like to thank you (a little late)
for your 50th Anniversary issue of April
1958, commemorating Modern Elec-
trics. I am now in the Air Force—in
Korea—and though here I get your
magazine a month old, I am still a faith-
ful reader after almost 7 years.

When I was taking a radio-TV
course, RADIO-ELECTRONICS was of vital
importance in furthering my education,
and in my hobby.

So I want to thank you and all the
people who put such good articles in
R-E. I'm sure I can speak for all your
readers.

LAURENCE G. ANDERSON
Osan, Korea

Baskin on Brown on lves
Daer Editor:

I’'ve just read Mr. Barry Brown’s
letter (April 1962, page 20) criticizing
Ronald Ives’ “Contact Load Multiplier”
article. Mr. Brown’s statement that a
diode across a relay coil slows the drop-
out time of the relay is true. However,
his proposed R-C network is not the ul-
timate solution.

Any component shunting a relay
coil will prolong the dropout time
(diode, R-C network, varistor, etc.), but
not for the reason given by Mr. Brown,
He states that current flow through the
coil in a reverse direction is the culprit.
This is not true.

When a circuit to an inductive
element (the relay coil) is opened, the
magnetic field surrounding the coil col-
lapses, causing the familiar inductive
“kick”. At this time, the voltage across
the coil reverses polarity but the direc-
tion of current tends to remain the
same.

If the energizing source could be
removed completely and immediately,
there would be no path for current pro-
duced by the collapsing field. This con-
dition would produce the fastest possi-
ble drop-out of the relay.

With a shunt circuit across the
coil, the collapsing field causes the coil
to pump current through the shunt cir-
cuit in such a direction as to maintain
the current through the coil in the same
direction as the original. It is this “cir-

RADIO-ELECTRONICS
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TELEVISION-RADIO SERVICING

Learn to service black-and-white and color TV sets, AM-FM radios,
stereo hi-fi, PA systems, etc. A profitable, interesting field for part-
time or full-time business of your own.

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles, Practices, Maintenance of Electronic equipment used
today in business, industry, defense. Covers Electronic controls and
measurement, computers, servos, telemetry, multiplexing, many other
subjects you need for a successful career.

COMPLETE COMMUNICATIONS

A comprehensive training program for men seeking careers operating
and maintaining transmitting equipment in Radio-TV Broadcasting or
mobile, marine, aviation communications. Prepares you for your
License. First class FCC Radiotelephone License.

FCC LICENSE

Prepares you quickly for First Class License exams. Every communica-
tions station must have one or more FCC-licensed operators. Also
valuable for Service Technicians. You train at home.

BASIC ELECTRONICS

An abbreviated, 26-lesson course covering Automation-Electronics,
Radio-Television language, components and principles. Ideal for sales-
men, hobbyists and others who find it valuable to be familiar with the
fundamentals of this fast-growing industry.

MATH FOR ELECTRONICS

A short course package of carefully prepared texts that take you from
basic arithmetic review through graphs and electronic formulas. Quick,
complete and low in cost.

AVIATION COMMUNICATIONS

For men who want careers working with and around planes. Covers
direction finders, ranges, markers, loran, shoran, radar, landing sys-
tems transmitters. Prepares you for FCC License exams.

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction finders, depth
indicators, radar are all covered in this course. You pre-
pare for your First Class Radiotelephone License with
Radar Endorsement.

MOBILE COMMUNICATIONS SEE

Training in installation and maintenance of mobile equip- UTHER
ment and associated base stations like those used by fire

and police departments, taxi companies, etc. Prepares you SIDE

WHICH WILL /&
YOU PICK? =

||
Now NRI B

offers you
9 WAYS
to train

at home .in
spare time for

a career in =

TV-RADI0 ~ =
ELECTRONICS ~=—

—— e,

AUTOMATION &
N

CQ&NC?U‘I-QWM—‘

for your First Class FCC License exams.

TRAIN AT HOME
WITH THE LEADER

FIRST CLASS
PERMIT
NO. 20-R
(Sec. 34.9,P.L.&R.)
( Washington, D. C.

NRI training of the 60’s is based on nearly half a cen- I

tury of leadership in home study for Radio-TV, Elec-
tronics-Automation. Specializing in these fields makes it I

possible for NRI to provide a variety of courses for am- BUSINESS REPLY MAIL
bitious men seeking careers that provide higher pay, more l No Postage Stamp Necessary If Mailed In The United States |
interesting work, better futures. No matter how much or I M— S E—

how little education you have, one of NRI’s nine courses
can help you, just as they have helped tens of thousands
of others. Read success stories on the other side of this
page. Read about special training equipment NRI pro-
vides at no extra cost to make training easier, faster.
Then check and mail the postage-free form for FREE
NRI CATALOG.

POSTAGE WILL BE PAID BY

National Radio institute
3939 Wisconsin Avenue
Washington 16, D. C.

CUT OUT AND MAIL} |
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Where You Train is as Important

as Your Decision to Train

JOIN THE THOUSANDS

WHO GAINED SUCCESS WITH NRI

Thousands of NRI graduates throughout the U.S. and Canada are
proof that it’s practical to train at home for careers in Electromcs-
Automation, TV-Radio. NRI graduates are in every kind of
Electronics work Here are five typical success stories from NRI
files. Catalog tells more about what NRI graduates do and earn.
Mail the postage-free form.

AVERAGES $150-$170 A MONTH SPARE TIME.
“My spare time busmess fixing Radio and TV sets picks
up every month,” writes William L. King of Yoakum,
Texas. *“Looks llke I’ll have to go into it full time. I w1sh
it were possible to tell every man of the wonderful
advantages in this field.”

FROM TEXTILE WORKER TO TECHNICIAN.
That’s the story of Harold L. Hughes, 225 Civiley Blvd.,
Indian River City, Fla. After graduating from NRI he
worked in a TV shop, is now employed by an engmeermg
firm as a Senior Electronics Technician. He says, ‘I shall
be eternally grateful to NRI1.”

HAS SERVICE BUSINESS OF HIS OWN. Don House,
3012 2nd Place, Lubbock, Texas, went into his own full-
time business six months after finishing the NRI Radio-
TV Serv1c1ng course. “It makes my family of six a good
living,”” he states. *“We repair any TV or Radio. I would
not take anything for my training with NRI. I think it
is the finest.”

WORKS FOR FIRM BUILDING DC WELDERS.
“Your school helped me get this job,” writes Lawrence
S. Cook, 529 South Bounds St., Appleton, Wis. He has
also done broadcast work, TV repair, and builds custom
stereo systems and medical electronic equipment. *I
thought very highly of the Communications course. 1
still use the texts.”

ELECTRONIC TECHNICIAN FOR POST OFFICE.
“NRI training enabled me to land a very good job as
Electronic Technician with the Post Office Dept.,”” re-
ports Norman Ralston, 1947 Lawn Ave., Cincinnati,
Ohio. “I finished 6th out of 139. I also have a very
profitable spare-time business fixing Radios and TV.”

(SEE OTHER SIDE

Cut Out and Mail—No Stamp Needed

NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue
Washington 16, D.C. 3F

Please send me your Electronics, Radio-TV catalog
with complete information on 9 ways to train at
home. (No cost or obligation. No salesman will call)

Name Age
{Please Print)

Address

City Zone State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

| NRI TRAINING,

More ambitious men &
are deciding to train for
careers in Electronics-
Automation,Radio-TV, 5‘
because they recognize !
the opportunities in this ;"
exciting field to advance £
and prosper. But where g
a man trains and how
the school of his choice
teaches Electronics . . .
how it encourages him =
to reach his goals and
realize his ambitions . . .
is most important to
his success.

In this fast changing world, a school offering Elec-
tronics training must keep pace. That’s why NRI—
with nearly 50 years of specialized experience—now
offers you nine choices of training within the one field
of Electronics. Select the course of most interest to you
and receive the kind of training that prepares you for a
specialized career. NRI’s large staff is always on the job
keeping course material up-to-date, helping you earn
your way while you train, assisting you with job place-
ment when ready. In short whatever branch of
Electronics you select, NRI is qualified through
knowledge and experience to help you grow.

THE OLDEST AND LARGEST
SCHOOL OF ITS KIND.

Special Equipment Included

NRI training of the 60’s
is built around time-
proved ‘‘learn-by-prac-
tice” methods perfected
over nearly half a cen-
tury of experience in
home study training.
Most NRI courses in-
clude—at no extra cost— |
special training equip-
ment designed to give &
shop and laboratory ex- §
perience right in your
own home. You build |
circuits and work ex- |
periments. Theory you
study comes to life in
an interesting, easy-to-
grasp manner. Your
first projects are measuring voltage and current in
circuits you build yourself. You use a Vacuum Tube
Voltmeter which you construct. Later on, you progress
into more involved experiments. And all equipment you
build is yours to keep.

Because NRI provides training right in your own
home, there’s no time wasted getting to school. You fit
study hours to your own spare-time schedule, pro-
gressing as fast or as slow as you like. NRI catalog
pictures and describes equipment you get,
courses you can take, facts about job
opportunities, NRI trial plan, convenient
terms. Mail the postage-free form today.

TRAIN FASTER, EASIER WITH
EQUIPMENT NRI SENDS YOU.

_OVTED
3

2 NHSC

> =l
5 g
% z

Washington 16, D.C. 5

we 5107

CUT OUT AND MAIL
FOR FREE CATALOG
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culating current” in the same direction
that tries to keep the coil energized
after the energizing current is cut off.
If there is a danger of a relay’s in-
ductive voltage kick causing damage to
other components in a system and
therefore a protective shunt must be
used, you must expect to sacrifice quick
dropout.
The simplest explanation of this
phenomenon is obtained from the defi-
nition of inductance. Inductance tends
to oppose any change in current. If cur-
rent flows through a coil. the cpil will
try to maintain the same current within
itself. .
PHILIP BASKIN
Customer Engineer
IBM

New York, N. Y. »

There’s an’Easier Way

Dear Editor:

JThe article “Music All Over The
House—Without Wires” (June 1963)
especially interested me because 1 wrote
a similar article about 20 years ago.
which you published in Radio-Craft
magazine when I was in my teens.

My article pointed out that you can
connect the output of an AM radio’s
i.f. amplifier to the ac line through a
0.1-uf capacitor, and then connect an-
other AM radio’s i.f. input to the line
through a capacitor. The first radio will
tune in the second, “all over the house.”

Anyone attempting to emulate this
method should be aware of the FCC’s
“lambda over 2 pi” requirement for un-
licensed transmitters. (When I was 15
years old and experimenting with carri-
er-current transmission, the local FCC
made me aware of this, most strongly.)

Frank R. WiLLIAMS
San Gabriel, Calif.

Latest Flash on Flash
Dear Editor:

I read with interest “Just Plain
Flash” in the May 1963 issue (page 24).
Some small circuit changes could in-
crease the safety and reliability of the
two units shown.

Electronic flash units can be ex-
tremely dangerous because they store
large amounts of high-voltage power.
A 525-uf capacitor charged to 450
volts is a great deal more lethal than
smaller capacitors in radio or TV sets.
Photoflash capacitors have very low
leakage and can hold a charge for days.
Use care in constructing and repairing
electronic flash. Discharge the capaci-
tors with a 2,000-ohm 10-watt resistor
before working on such a unit.

When the power selector (S2) in
Fig. 2 of the article is switched to con-
nect more capacitors into the circuit, the
fully charged capacitors discharge into
the empty ones. There is nothing to limit
current flow, and the switch contacts

AUGUST, 1963

Harman-Kardon Shatters
Old Concepts of Economy-Class
Public Address Amplifiers!

COMMANDER CA-35

COMMANDER CA-65
with extra mic pre-amp installed

COMMANDER CA-100
with extra mic channels and
area selector switch assembly

WwWWWwW.americanradiohistorv.com

New performance and
versatility standards with the

“CA” SERIES COMMANDER

Unprecedented! 5 New Commanders . . .
every onc with CERTIFIED POWER
RATING! Now you can plan a job accu-
rately, get the results you cxpect!

Versatile! Inputs for High and Low Im-
pedance Mics—with on-chassis socket for
plug-in mic matching transformer! Every

L quality or cable length requirement is now

satisfied!

Expandable! Add Mic Channels as
Needed! Space provided on medium and
high power models for two additional mic
channels. Up to four mic inputs now
possible.

Fidelity! Socket for an optional plug-in
mag phono-tape head preamp with genu-
ine built-in RIAA and NARTB equaliza-
tion. Works in aux channel; avoids loss of
a mic input.

Adaptability! Every Commander can be
set up for precedence operation, essential
for background music systems, special and
emergency announcements, etc. CA-12
has MIX-MUSIC-PAGE switch; all others
function automatically.

Flexible! Optional area speaker selector
assembly installs in CA-35/65/100 to pro-
vide selective paging and musicasting to
any or all of 8 areas.

It’s impossible . . . to add here the numer-
ous other MAJOR features of this remark-
able new cconomy class public address
line. But, a big new free catalog tells you
the whole story about Commander and
provides valuable, revealing information
about public address amplifiers general-
ly...Send for it.

Harman-Kardon, Inc. Nesk RE-8
Commercial Sound Div.
55 Ames Court, Plainview, L.I., N.Y.

Rush me the new p/a catalog that tells me
the things | ought to know about public
address amplifiers.

Name

Address

e —-————-— - -

City State

' A subsidiary of THE JERROLD CORPORATION (F
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over 100,000,000

already sold!

I ATURI ZETD

ELMENCO
Dipped Mylar=Paper Capacitors

first choice with service technicians!

Now being used in millions of

television sets, radios, phono-  NOW AT NEW LOW PRICES

graphs, electronic circuitry :
and military applications. a Operates at 125° C without derating. =
Standard Tolerance +-10% = Missile Reliability « Completely moisture
proof = Up to 50% smaller than other types.

DON’T ACCEPT SUBSTITUTES OR IMITATIONS!
Available at all reputable ARCO distributors in U.S.A.

Community Drive ',\ !
Great Neck, New York & /)

. - Branches: /
EIGCHONCS inc. Dallas 7, Los Angeles 35 L M‘
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could be burned or welded together.
Adding two 4,700-ohm 2-watt resistors
from the negative ends of Cl and C3 to
the negative end of C2 will keep some
charge on all the capacitors and avoid
damage to the switch.

The ac supply for the unit in Fig. 2
of the article shows a transformer sup-
plying 250 volts at 25 ma to a full-
wave bridge and then to the capacitors.
The transformer will supply only about
350 volts to the capacitors. This means
that on full power they will give only
about 96 watt-seconds instead of 160.
A transformer supplying about 320 volts
ac at 50 ma or more would bc better.

Because of thcir compact con-
struction, photoflash capacitors are less
stable than regular electrolytics. Also
they are subjected to constant charge-
discharge cycles, which puts a greater
than normal strain on them. The power
supply in Fig. 3 of the original article
shows the capacitor connected to a
510-volt battery—60 volts higher than
its rated voltage. While most capacitors
can take overvoltage without damage,
photoflash capacitors can not. I’ve seen
one exploded at 480—only 30 above the
rated voltage.

Each of the extension heads has a
.25-pf trigger capacitor. The discharge
from this will definitely harm the deli-
cate sync contacts inside the camera.
Most strobes now usc trigger capacitors
as small as .01 uf or a thyratron trigger
circuit to prevent heavy currents in the
sync contacts.

ToNy KARP
PhotoElectronics Co.
New York, N. Y.

Communicate Direct!

Dear Editor:

I read with interest your editorial
in the May issue (page 23) on “Lan-
guage Rectification”. Why go about it
the hard way? Let’s attack it direct.
Thought transfer is the direct way of
communication without language dis-
tortion. Don’t let messages pass through
the mouth where they become distort-
ed. Let’s apply our electronic research
to the exchange of ‘“thought pictures”.
This would not only accelerate com-

| munications but should eliminate de-

ception and misunderstanding.
C. B. NEL1S
Aurora, Ohio
[A month ago, we would not have
dared to publish a letter like this. for
tear that too many might laugh. How-
ever, in view of the news item on page
12 of our June issue (“Governments
Study ESP”) we can assure Mr. Nelis
that both the US and Russian govern-
ments (and possibly others) are investi-
gating telepathic communication.—Ed-
itor] END

RADIO-ELECTRONICS
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PHoTOFACT

GIVES YOU MAXIMUM
TV COVERAGE

to keep you up-to-the-minute!

NOW —PHOTOFACT gives you quicker-than-ever
service data coverage for TV and for more of the
kind of equipment you most frequently repair!

It’s the same famous PHOTOFACT time-saving,
troubleshooting help—everything you need to earn
more daily. You get: Exclusive Standard Notation
Schematics, packed with all the service details you
need; full photo coverage of all chassis views; com-
plete replacement parts lists; tube placement dia-
grams; actual waveform photos; CircuiTrace® for
printed boards; alternate tuner data; terminal iden-
tification and connections; disassembly instructions;
field servicing notes—plus dozens of other great
time-saving features.

Take the right step to fast, profit-building servic-
ing—see your Sams Distributor for details on a
money-saving PHOTOFACT Standing Order Subscrip-
tion and Easy-Buy Library—or send coupon today!

Sylvania 19T09

Coronado TV2-9650A

Panasonic AN-14

A TYPICAL
MONTH'S TV
COVERAGE

Truetone 2DC3360

el "

Westinghouse
H-K3911U

Coronado TV2-9442A Olympic 9TV19-B

Electrohome

Cameo
e A ———
RCA Victor i
213G235RY - |
| - Clairtone
- | ST-801
. | 4
SAVE Capehart - J

30¢ i 19PT25 J. C. Penney 19P362A

PER SET! SIGN UP TODAY FOR A MONEY-SAVING
PHOTOFACT STANDING ORDER SUBSCRIPTION!

With a Standing Order Subscription to receive PHOTOFACT regularly
each month as issued, you pay only $1.95 per Set instead of the regular
$2.25 price. You save 30¢ per Set—and you keep right up with the
rapidly-increasing current model output! You enjoy the same 30¢ per
Set savings when you purchase an Easy-Buy PHOTOFACT Library. Take
advantage of substantial savings—sign up for a Standing }

Order Subscription or Easy-Buy Library with your Sams
Distributor, or send coupon now for full details,

SAVE WITH A STANDING ORDER SUBSCRIPTION!'!

AUGUST, 1963

HOWARD W. SAMS & €O, INC.

Howard W. Sams & Co., Inc., Dept. 6-H3
4300 W. 62nd St., Indianapolis 6, Indiana e

[ Enter my Photofact Standing Order Subscription
0O Send full information on money-saving Easy-Buy Plan

My Distributor is:

Shop Name

Attn.___

Address

City ) Zone State

N e e e e )
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Can you find
another kit that
offers so much

for $999%9

€ e € Qe e

EICO ST70, 70-WATT STEREO AMPLIFIER

Beyond the performance level of these two units, possible improve-
ment is merely marginal and very expensive. That's why with
EICO’s ST97 and ST70 you strike the optimum balance of cost and
performance-—each costs less than $100 as a kit. You can also get
the ST70 and ST97 factory-wired for $149.95 each—and you couldn’t
find comparable wired units at the price.

If high power isn’t your primary need, you can get superb sound
for even less with EICO’s ST40, the 40-watt counterpart of EICO’s
outstanding ST70. The ST40, essentially equal to the ST70 in all but
power, costs $79.95 as a kit, $129.95 factory-wired.

ST70 DATA: As the center of your stereo system, the ST70 accommodates
all program sources. It even has separate inputs for both turntable and
record changer, preamplified tape signals and tape head with correct equali-
zation for both fast and slow tape speeds. A center channel output feeds
directly on a center channel speaker or, where desired, extension speakers
throughout your house without any additional amplifier. Critical parts —
filter capacitors, rectifiers, output tubes—all operate well below their ratings
to assure long, trouble-free life. Oversize output transformers deliver full
rated power all the way down to 30 ¢ps. ... And as a kit builder, you'll like
the spacious layout. We got rid of all those tight places. Kit $99.95. Wired
$149.95 (includes metal cover).

SPECIFICATIONS ST70 Output Power: 70 watts (continuous sine wave
36-watts per channel) IM Distortion: 19 at 70 watts. Harmonic Distortion.
less than 19%. Frequency Response: *+1% db 10-50,000 cps. Inverse Feedback:
17 db. Stability Margin: 10 db. Hum and Noise Level:* mag. phono —63 db;
tape head —54 db; tuners, auxiliaries —78 db. (all measurements according
to 1HFM standards.)
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another kit that
offers so much
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EICO ST97 FM STEREO TUNER

ST97 DATA: Building the ST97 FM stereo tuner requires no instruments, no
critical adjustments. The front end and 1F stages are fully pre-wired and pre-
aligned. The tunable coils of the stereo demodulator are factory-adjusted.
With four IF stages plus a stable, sensitive front end, the ST97 pulls in
clear stereo even under fringe conditions, and EICO's filterless zero-phase
shift stereo detector (patents pending) maintains reliable channel separa-
tion. EICO’s unique traveling tuning eye makes tuning simple and precise.
Stereo stations are automatically identified by a pilot light. Semi-kit $99.95,
Wired $149.95. (Includes metal cover and FET.)

SPECIFICATIONS ST97. Sensitivity: 3uv (30 db quieting), Sensitivity for
phase-locking (Synchronization) in stereo: 2.5uv. Full limiting sensitivity:
10iv. Detector Bandwidth: 1 megacycle. Signal-to-Noise Ratio: —55 db
Harmonic Distortion: 0.6%. Stereo Harmonic Distortion: less than 1.5%".
IM Distortion: 0.1%. Frequency Response: +1 db 20 cps-15 ke. Capture
Ratio: 8 db. Channel Separation: 30 db. Controls: Power, Separation, FM
Tuning, Stereo-Mono, AFC-Defeat (all measurements to IHFM standards).
Actual distortion meter reading of derived left or right channel output
with a stereo FM signal fed to the antenna input terminals.

See these superb components at high fidelity dealers everywhere. For FREE
32-page catalog, 36-page Stereo Hi-Fi Guide (enclose 25¢ for handling) and
dealers name, write: EICO ELECTRONIC INSTRUMENT CO. INC,
3300 Northern Boulevard, Long Island City, New York. c-8

Add 5% in west, P8 o w

ri TR a{
lssemrr———
HFT-30 fM TUNER
it $32.95 wired $65.9%

HFS.6 3-WAY,
3.SPEAKER SYSTEM

RP 100 STEREQ TAPE OECK
semikit $299.95 wired $399.95 kil $52.50

RADIO-ELECTRONICS

wired $62.50

WWWwW.americanradiohistorv.com


www.americanradiohistory.com

Radio-Eiectronics

Hugo Gernsback, Editor-in-Chief

THE RESONANT SKY

.. . Soon Space Will Constantly Shower Us with Millions of Electronic Messages . . .

by Arthur C. Clarke

It is a distinct pleasure and a great privilege to introduce our readers to
one of the foremost modern science writers of the age. Arthur C. Clarke,
who is a physicist, served in the Royal Air Force in World War 1l, be-
coming technical officer in charge of the first experimental Ground-
Controlled Approach unit. He later assumed command for the RAF.
He is a Fellow of the Royal Astronomical Society; he served twice as
chairman of the British Interplanetary Society. He was also first to
predict in 1945 a satellite communication system.

He is the author of 31 books, all published in the U.S. The present
guest editorial is a condensation of Chapter 16, ““Voices From the Sky,"”
of his recent book Profiles of the Future—An Inquiry into the limits of
the Possible.* It is an extraordinarily prophetic book, recently published
in England and the U.S. and must reading for all forward-looking elec-
tronics and technical readers. H. G.

spoke for the first time from space. It marked the dawn of a
new age of communication, which will transform the cultural,
political, economic, and even linguistic patterns of our world.

It is simple enough to demonstrate this logically. Yet we ure
still, for all our ability to pluck sound and vision from the empty
air, scarcely out of the Morse-buzzer age. Within a few years,
communications satcllites beyond the atmosphere will make our
present facilities seem as primitive as Indian smoke signals, and we
as blind and deaf as our grandparents before the electron tube.

Only the curious accident that the earth is surrounded by a
reflecting layer—the ionosphere-—makes long-distance radio pos-
sible. This invisible mirror in the sky reflects waves in the broad-
cast and short-wave bands, but its performance is somewhat
erratic and it does not function at all on the very short waves.

It is the television cngineer who is most badly affected by
this state of affairs. TV programs go straight on out into space;
they may be picked up beautifully on the moon, but not in the
next country (on earth).

Still more scrious, it is impossible to span the oceans; they
remain as great an obstacle to TV as they were to the human
voice before the invention of radio itself. To exchange TV pro-
grams between Europe and America would require a kind of
electronic bucket chain of perhaps 50 ships moored in a line
across the Atlantic, relaying the signals from one to the other.
This is not, to say the least, a very practical solution.

There is a simpler answer. Just one relay station will do the
job—if it is in a satellite a few thousand miles above the earth,
All that would be required would be a receiver to pick up the
signals from one continent, and «a transmitter to rebroadcast them
to the other.t

And two or three such satellites, equally spaced around our
planet, could provide TV coverage from pole to pole. The clear,
clean signals coming directly down from the sky, with no buck-
ground interference and no ghostly echoes picked up by refiection
from nearby buildings, would permit far higher standards of pic-
ture quality than those we tolerate today.

To the best of my knowledge, the use of artificial satellites
to provide global TV was first proposed by myself in the October
1945 issue of the British radio journal Wireless World. The scheme
then put forward, under the title “Extraterrestrial Relays,” envis-
aged the use of three satellites 22,000 miles above the equator.
At this particular height, a satellite takes exactly 24 hours to
complete one orbit, and thus stays fixed “forever” over the same
spot on the earth. The laws of celestial mechanics can thus pro-
vide us with the equivalent of invisible TV towers 22,000 miles
high.

+This was written before the launching of Telstar.

IN THE closing days of 1958, the President of the United States

In a few years every large nation will be able to establish
(or rent) its own space-borne radio and TV transmitters, able to
broadcast really high-quality programs to the entire planet. There
will be no shortage of wavelengths—as there is today even for
local services. One of the incidental advantages of satellite relays
is that they will make available vast new bands of the radio
spectrum, providing “ether space” for at least a million simulta-
neous TV channels, or a billion radio circuits!

The Russians could do nothing to stop their people from
sceing the American way of life. Such freedom of communication
will have an ultimately overwhelming effect on the cultural, po-
litical, and moral climate of our planet. It holds danger as well
as promise. If you doubt this, consider the following quite unim-
aginative extrapolation, which might be entitled “How to Conquer
the World Without Anyone Noticing.”

By 1970 the USSR will have established the first high-pow-
ered satellite TV relay above Asia, broadcasting in several lan-
guages so that more than a billion human beings can understand
the programs. At the same time, in a well organized sales cam-
paign spearheaded by demonstrations, Russian trade missions will
have been flooding the East with cheap, transistorized battery-
powered receivers.

But let us turn aside from the political aspects of the TV
satellites and look in more detail at their domestic effects. We
may see the end of the hideous antenna arrays that have ruined
the skylines of all our cities and made a mockery of architecture
for the last decade. The antennas of the future will be small,
neat saucers or lens systems like the now familiar radio tele-
scopes. As they will lie on their backs pointing up at the sky,
they can be tucked into roofs and attics—and they will need no
tottering towers to support them high in the air.

Many will look forward, with a certain malevolent glee, to
the effects of outside competition upon commercial programs. At
least a 100 million underprivileged Americans have never known
the joys of hucksterless radio or TV, they are like readers who
have become reconciled to the fact that the fifth page of every
book consists of advertisements which they are not allowed to
skip. If the Russians are clever enough to take advantage of
their opportunity, they can gain an enormous audience merely
by omitting the soap and laxative announcements.

The advent of globaul TV and radio coverage will end. for
better or worse, the cultural and political isolation which still
exists over the whole world, outside the great cities.

The universal communication system will have a profound
impact upon language. As already suggested by me, it may lead
to a single dominant tongue, others becoming merely local dia-
lects. More probably it will result in a bi- or tri-lingual planet; in
this respect, Switzerland may be the prototype of tomorrow’s
world.

All that has been described so far—even this last develop-
ment—will result from the application of existing techniques,
merely made worldwide by the use of satellite relays. It is time
now to consider some of the wholly new services which will
become feasible, if we wish to exploit them.

Without going into technical details, the time will come when
we will be able to call a person anywhere on Earth. merely by
dialing a number. He will be located automatically, whether he is
in mid-ocean, in the heart of a great city. or crossing the Sahara.

Its perils and disadvantages are obvious: there are no wholly

(Continued on page 42)

#@© 1959, 1962 by Arthur C. Clarke. Used by permission of Scott Meredith Literary Agency, Inc. and Harper & Row. Publishers, Inc.
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R-E reports on

do-it=-yourself TV repairs

Information on fix-it-yourself books and -

A RECENT SURVEY OF TV SET OWNERS
SHOWS:

1. 28% of TV owners have suc-
cessfully repaired their sets with self-
service books and tube testers.

2. 12% tried and couldn’t.

3. 60% never attempt to make
their own repairs.

These figures indicate that this
“fix-it-yourself” movement is important
enough to be taken seriously. Further on,
we will see why so many owners try
doing-it-themselves, and some things the
TV repairman can do to offset this.

The method used for the survey
was not complicated. Names were se-
lected at random from the local tele-
phone directory, and form letters con-
taining several questions were sent to
these people. The letters were followed

self-service tube-testers

By ARTHUR S. KRAMER

within a few days by telephone calls.
The large majority of persons cailed
were very cooperative and happy to
express opinions. One man questioned
has taken up electronics as a hobby, and
gave some very valid opinions.

TV repair shop owners

Approximately 50% of TV repair
shop owners and managers reported
that their tube sales had been cut by self-
service tube testers in drug and station-
ery stores. The other 50% reported that
they had felt no ill effects from the “do-
it-yourself” movement. Approximately
30% have installed their own self-serv-
ice tube testers.

Here, again, the statistics show that
this movement cannot simply be ig-
nored or laughed off. Self-service tube

The do-it-yourself
movement cannot be
ignored.

WW\W.americanradiohistorv.com

testers and “fix-it-yourself” books are
here to stay!

Some of the side information gath-
ered during this part of the survey is
quite interesting. Speaking of the effects
of self-service tube testers on tube sales,
Robert Purcell of Bob's Electronics, 285
Broadway, Bethpage, N.Y., states:
“These self-service tube testers have cer-
tainly cut down tube sales. Everybody is
trying to save a buck! Many people test
their tubes before calling the service
technician. It has been my experience
that self-service testers are honest. They
are not rigged to make good tubes test
bad.”

Another TV technician with long
experience in the field says: “There is no
doubt that these self-service tube testers
have cut our tube sales. However, I be-
lieve that this has cleared the air, so that
now, when a customer brings a set into
the shop, the trouble is probably not in
the tubes, but is more involved. This has
helped us because, in most cases, the cus-
tomers have tested their own tubes and
they are now fully convinced that some-
thing besides tubes is causing the trou-
ble.”

On the other side of the argument,
we have the opinion of Dan Bailey of
Birch Hill TV, Locust Valley, N.Y.: “I
do not feel that these self-service tube
testers are any great problem. I do not
keep one in my place. It has been my
experience that customers create many
more problems by putting tubes back

RADIO-ELECTRONICS
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into the wrong sockets, or by breaking
off a tube pin or socket contact, or buy-
ing tubes which they do not need. Self-
service tube testers do not worry me!”

One of the TV service shops inter-
viewed is run by two women. The owner
said that she does not depend to any
great extent on tube sales, and makes
most repairs in the customer’s home.
Mrs. Burke, the owner, and Miss Kram-
er, her assistant, are shown in the photo-
graph behind their workbench, in their
shop, Burke’s TV & Radio Repair, on
Jericho Turnpike in Woodbury, N.Y.

Tube-tester manufacturers
Questionnaires were sent to a num-
ber of tube tester manufacturers, and
several expressed opinions on the “do-it-
yourself” movement. All who responded
manufacture dynamic mutual-conduct-
ance type tube checkers, and a few also
make the emission type for self-service.
All who responded consider the dy-
namic mutual-conductance tube checker
superior to the emission type. The DMC
checker tests the tube under actual op-

Most self-service tube testers are very
simple to operate.

erating conditions, whereas the emission
type shows only the emitting capabili-
ties of one or more of the tube elec-
trodes. The manufacturers are evenly
divided about the effect of the fix-it-
yourself movement on the volume of
business conducted by TV repair shops.
Half feel the movement will have no
effect, and the others believe serious ef-
fects will be felt. All recommend that
the service shops buy their own *“self-

service” tube tester and make it avail- .

able to customers who wish to check out
their own tubes.

Supplementary remarks made by
one very prominent manufacturer of
DMC tube checkers (Hickok Electrical
Instrument Co., Cleveland, Ohio) are
worth reporting. In commenting on the
effect of this movement on the volume
of TV and radio repair business, Hickok
stated: “A customer can make repairs
on his television set or radio by substi-
tuting tubes; he will tend to use this
method of repair and not go to the tech-

AUGUST, 1963

Myrs. Muriel Burke (right) owns Burke's TV and Radio Repair, one of the shops
queried in this report. With Mrs. Burke is her assistant, Miss Mary Kramer.

nician. However, there comes a time
when mere substitutions will not do, and
the average user of the ‘fix-it-yourself’
outlet will then turn to the service tech-
nician. Thus a technician is losing a por-
tion of his business for a merely sub-
stituted tube but he has not lost the busi-
ness that requires a very exhaustive
analysis of the circuitry, reference to
scopes, alignment equipment and other
highly sophisticated repairs that are be-
yond the layman’s understanding. Also,
because so many of the fix-it-yourself
testers are not accurate, the average user
will find he is spending more money than
he should and this may drive him back
to the service technician.

“It boils down to this: People who
use self-service tube checkers are react-
ing against the fact that they once were
billed for a $3.00 tube plus a service
charge. The service technician can win

TELEVISIoN
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Some “self-help” books contain information; others are worthless.

them back by encouraging them to
bring their tubes to his shop, let them
come to their own cenclusions about the
tubes’ condition and be ready to give
them advice and counsel. He can thus
gain back the business he lost to the
corner drugstore, and be ready when
major repairs are to be made.”

Testers for “fix-it-yourselfers'
Many of the self-service tube testers
available to the public in drug and sta-
tionery stores are big and impressive-
looking. Quite a few have more than 100
sockets. numbered to correspond to a
guide chart which may also tell how to
set the bias control for the meter cir-
cuit. The meters on some testers are
equipped with BAD—?-G0ooD colored scales
so that it becomes unnecessary for the
user to read and interpolate the scales.
Operation is very simple, and usually
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consists of the following steps:

1. Turn the on-oft switch to on.

2. Insert tube in socket as directed by
instruction chart. If tube has metal
cap, attach clip lead to it.

3. Set meter bias, if necessary.

4. As tube warms up, watch neon
bulbs for flashing. This may indi-
cate presence of gas or shorts.

5. Press “test” button. Meter will in-
dicate whether tube is “good” or
“bad”.

For simplicity in manufacture and
operation, emission type circuitry is used
in self-service testers. Even with the
minimum number of controls and sim-
ple operating procedure, many tubes
are placed in the wrong sockets, result-
ing in bent pins and burnouts. Occasion-
ally, angry users have accused the store
owner of maintaining a “gyp” machine.

Sooner or later the
do-it-yourselfer must
call a technician.

The writer purchased 10 late-modet
tubes, such as the 6CG7, 6CG8, 6BZ6,
etc., and tested them thoroughly in a
top-brand DMC tester. All 10 tested OK
in every way. These 10 tubes were then
retested in a number of self-service tube
testers selected at random in the local
area. Every self-service tube tester
showed each of these 10 tubes to be
“good” every time. In a few cases, loose
socket contacts were found, but the end
result was still the same. These self-
service tube testers are honest! None
was found to be “rigged” or “gyp” mn
any way. When used properly, they will
give a legitimate emission test on any
tube they are equipped to measure!
About four or five makes were observed
during this part of the survey.

Books and charts

Many books have been written on
the general topic of “fixing your own TV
set.” Without exception, they never get
beyond the tube-substitution stage of TV
receiver repair. Most authors tell the
reader to go no further than testing
and changing tubes. If this does not
clear the trouble, they then advise call-
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ing a good TV technician. The average
book of this class shows a fair number
of defective TV pictures, and suggests
which tubes may be at fault in each case.
The rest of the book is made up of chas-
sis layout diagrams and other aids for
locating the defective tubes. One enter-
prising publisher has devised a rotary
chart of heavy cardboard. In operation,
the chart is turned until the bad picture
symptoms are found in one window.
Another window on the chart then lists
the tubes which may be at fault. A few
typical faults listed: “picture blows up”;
“picture jumps”; “flat heads”; “torn pic-
ture”.

Conclusions and recommendations

It would seem that the self-service
tube tester will be with us for a long
time. However, none of the manufac-

turers of these devices has any plans to
bring out a line of self-service transistor
checkers. The consensus on this matter
is that such a device would be far too
complicated for the public to operate.

Quite a few people want to apply
do-it-yourself philosophy to TV repair.
A self-service tube tester in the TV shop
maintained in good order and with no
high-pressure tactics to sell tubes should
go a long way toward solving this prob-
lem. Cheerful assistance and ready an-
swers to the do-it-yourselfer’s questions
should eventually convert him into a
regular, profitable customer. An extra
touch of service would be a collection
of fix-it-yourself books near the tester.

The writer gratefully acknowledges
assistance from the following organiza-
tions: General Electric Co., Owensboro,
Ky.; B & K Manufacturing Co., Chi-
cago; Avnet Instrument Co., Westbury,
N.Y.; New London Instrument Co.,
New London, Conn.; Shell Electronic
Manufacturing Co., Westbury, N.Y.;
Mercury Electronics Corp., Mineola,
N.Y.; Hickok Electrical Instrument Co.,
Cleveland, Ohio, and Seco Electronics,
Inc., Minneapolis, Minn. END
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ADD

DEPTH
TO YOUR
SPEAKER

One man’s approach

to speaker enclosures

By GLEN R. TRAVIS

WHILE WORKING ON AN AMPLIFIER RE-
cently, I had occasion to put the speaker
on the floor at the end of the bench.
There was little bass from this unmount-
ed speaker, but when I lifted the speak-
er from the floor, the quality improved.
The farther from the floor the speaker
was moved, the better it sounded. The
quality changed continuously as the dis-
tance between the speaker and the floor
increased. The first noticeable improve-
ment came at about 18 inches and con-
tinued to 28 inches. beyond which no
further improvement was noticed.

This variation of sound quality
with the distance between the speaker
and the nearest reflecting surface gave
me a clue to better sound. The problem
was to build this distance into a practical
cabinet. Ducts, baftles, horns and direct-
to-air porting were tried. All caused
multiple high resonances which were ap-
parent when both listening tests and im-
pedance curves were run on speaker-
cabinet combinations. Friction loading
through glass wool across the port gave
resonance-free speaker-cabinet perform-
ance for low frequencies.

For comparison, cabinets from 2 to
12 cubic feet, using one or two speakers
of equal size varying from 8 to 15 inch-
es and ranging in cost from $13 to
$129.50, were built, listened to and test-
ed. Small 2-cubic foot cabinets using

| 8-inch speakers were experimented with
I first because construction was easier and
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Fig. |—Some speaker—cabinet designs author tried: a—closed; b—bass reflex;
c—ducted; d—Ilabyrinth; e—horn; f—end-mounted bass reflex.

quicker. Several different speaker-cabi-
net combinations with identical speakers
were assembled. The designs are shown
in Fig. 1. The speaker-cabinet combi-
nations were tested and listened to. The
only combination that produced notice-
ably different and cleaner listening was
the end-mounted one shown in Fig. 1-f.
The first reflective surface was 22 inches
from the rear of the speaker. This
cabinet was the basic design of the cabi-
nets to follow.

A typical small cabinet of this de-
sign is shown in Fig. 2. Its volume is
approximately 2.2 cubic feet. Except for
the stiffener securing the speaker mount-
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ing board to the reflector board, % -inch
plywood is used throughout. This stiffen-
er should be 3 inch thick. Fit all wood
pieces together and check for fit before
cementing. Bevel the edges at the top of
the speaker mounting opening with a
wood file. Glue, butt and hold joints to-
gether with wood clamps until the ce-
ment has set. Use glue blocks freely.
Cover the edges of the plywood with
wood tape. Secure the glass wool across
the port as shown in Fig. 3. Fasten the
rear panel to the 34-inch wood strips
glued to the side panels, top and bottom
panel with 1%2-inch woodscrews. If a
separate tweeter is used, mount it either
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AI/Z INCH WIRE MESH

172 INCH GLASS WOOL COMPRESSED
BETWEEN WIRE MESH

2 | BACK PANEL

Fig. 3—Glass-wool insulation should be
placed over the port in this manner.

next to the speaker or on the front panel
directly beneath the speaker. Speaker
cone area is ported at the bottom rear
of the cabinet. Loading the speaker cone
through Y2 -inch glass wool mounted be-
tween Y2-inch mesh wire placed across
the port gives the speaker-cabinet com-
bination an impedance curve similar to
the typical friction-loaded impedance
curve of Fig. 4. The exact curve depends
upon the combination of the particular
make of speaker used and the cabinet.
Line all inside surfaces with glass wool
or Kimsul insulation. Set the cabinet at
least 2V2 inches from the wall.

To suit my particular taste in sound,
a larger speaker-cabinet combination
was required. The designs shown in Fig.
1 were tried for comparison. Dimensions
were varied to give cabinet volumes of
6 to 12 cubic feet. In the end-mounted
design, the distance from the speaker
mounting board to the first reflective
surface was kept around 28 inches. Port
area should be approximately speaker
cone area when friction loading is used.
When friction loading is not used, the
port area has to be varied to load the
speaker properly. All listening and meas-
ured tests gave the same conclusions as
for the smaller speaker-cabinet combi-
nations except that the range of sound
was fuller with the increased bass effi-
ciency possible with the larger cabinet
and the cleaner sound from the greater
distance between the rear of the speaker
and the first reflective surface.

o
N
=2

O g

IMPEDANCE - OHMS
@

[

207 FREQ 20KC
Fig. 4—Impedance curve for a typical
friction-loaded speaker-cabinet combi-

nation.
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For myv personal use I wanted the
ultimate in sound without resorting to
wall-mounted speakers, as I live in an
apartment. To get the most out of what-
ever is on records, tape, tuner, tclevision
or an clectronic organ, I have built two
10-cubic-foot cabinets, cach containing
two I5-inch speakers—onc a full-range
and the other a coaxial. Details are
shown in Fig. 5.

Use the same general assembly
instructions as deseribed for the 8-inch
speaker cabinet. Do not leave out any
of the three braces. Use all eight mount-
ing holes when sccuring cach speaker.
Should you use a single 15-inch speaker
instead of two, mount it in thc center
of the speaker mounting board and cut
the port arca in half by halving the
width of the port. Cover and trim the
top ol the speaker mounting board with
grille cloth and trim to suit your taste.

A Viinch brass rod makes an at-
tractive support for the reflector or top.
Drill a Ya-inch hole about a V4-inch
decp into the top of the speaker mount-
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ing board and the same in the top board
at a 45° angle. Cover both holes with
brass washers. Cement the top washer
to the top board. Reter to your local
lumber dealer to determine the choice

of woods and finishes available.

This speaker-cabinet combination
has more feeling of presence than any
other types of combinations I have lis-
tened to. END

Three enclosures that
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the author has built.
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By CARL DAVID TODD"

Power dissipation in
resistors or transistors

Simple chart saves calculations

A VERY SIMPLE CHART CAN BE USED TO
compute the power dissipation in a re-
sistor or transistor Once the power dis-
sipation is known, the voltage limit for
any given current can be found or the
maximum permissible current for a spe-
cified voltage can be computed.

For example, if we know that a
transistor’s collector voltage is 2 when
collector current is 10 ma. we can use
the chart to conipute collector power
dissipated. We enter the chart from the
right along the 10-ma current line and
proceed until we intersect the vertical
line representing 2 volts. Since they in-
tersect on the 20 mw line. we know that
power dissipation is 20 mw.

There are other ways to use the
chart too. Let’s assume that the maxi-
mum allowable collector power dissipa-
tion is 20 mw and a collector voltage
of 2 volis is to be applied. We need to
know the maximum collector current
which may flow without exceeding the

«Chief engineer. Hughes Aircraflt Co.
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maximum power dissipation limit. We
enter the chart from the bottom along
the 2-volt line, and proceed to the 20-
mw line. Now. by observing the current
line passing through the point of inter-
section of the voltage and power lines,
we find the current limit is 10 ma.

In a similar manner, if the power
dissipation and the current are known,
we can find the maximum voltage
which may be applied without exceed-
ing the power dissipation limit. Thus, if
any two of the values of voltage, cur-
rent and power are known or specified,
the third may be found by using the
chart.

To cover the desired range of cur-
rents, a double scale is used. The main
scale runs from 1 to 100 ma. The sec-
ondary scale runs from 100 ma to 10
amperes and the values are enclosed in
parentheses. The power scale also has
two ranges: one from 100 uw to 10
watts and the other from 10 mw to
1,000 watts. Note that the values for

500MW 1w
{50W)

2w
(20W)

\l AN
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(100W) (200W)

the latter scale are enclosed in paren-
theses and are used with the secondary
scale marked in the same manner.

While the chart i1s marked only in
terms of current, voltage and power, it
may also be used for multiplying or
dividing any two numbers. For example,
the chart may be used for computing re-
sistance, voltage and current. The cur-
rent scale i1s retained, but the power
scale is replaced by a voltage scale, so
the line representing 1 mw now repre-
sents 1 mv and the line representing 1
watt now represents 1 volt. The old
voltage scale becomes the resistance
scale with | volt replaced by 1 ohm,
etc. Again, if any two variables are
known or specified, the third one may
be found by using the chart.

Though simply constructed, the
chart is a useful tool for the circuit de-
signer or technician. It is not as accurate
a job as a slide rule, but often is just
as adequate. The chance of a misplaced
decimal point is considerably reduced,
too. END
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direct
reading

capacitance

meter

measures from
1 pfto .02 .f

By R. L. WATTERS*

HERE 1S A DIRECT-READING CAPACITANCE
meter with an accuracy of *=5% and
four full-scale ranges from 20 to 20,000
pf (.02 uf). It will also solve the prob-
lem of trying to read capacitor color
codes. A leakage of 43,000 ohms re-
duces the meter reading to about half
the correct value, while a leakage re-
sistance of 430.000 ohms reduces the
reading only about 10%.

The principle is simple. The capa-
citor to be measured is charged with a

The meter. Binding post between fuseholder and switch is for ground
lead, connected 10 one side of capacitor under test.

*General Electric Research Laboratory, Schenectady, N. Y

R1—pot, 50,000 ohms, linear
R2—pot, 100,000 ohms, linear
R3--47,000 ohms

R4, R6—pot, 250,000 ohms, linear
R5—100,000 ohms

R7—330,000 ohms

R8—10,000 ohms

R9, R10—47 ohms

R11—1,000 ohms

R12—2.4 megohms (see text)
R13—180,000 ohms (see text)
R14—10 megohms (see text)
R15-2,200 ohms

R16—43,000 ohms, 5%
R17—1,000 ohms, 5 watis
R18—100 ohms

All fixed resistors 12 waft, 10% except

C3, C5-.01 uf mica
100K 250K 250K C4-0.1 uf metallized paper

C6—10-10 uf, 450 v, electrolytic
| 01, D3—1N34-A
D2—1N1523
v D4—1N1696
b\ 520, F—fuse, V2 amp, 125 v
M—0-20-pa meter (Weston 301,
lett, or equivalent)
S1—-3-pole, 4-position rotary switch
S2—dpst toggle switch

3¢
2%»

5 — S PROD TIP
6 lezx . INIS23 ?lﬁ.— et M T '%34'

- o e
T a\D2 CABLE —
ﬁ(H ¥ % ¥

D3
IN34-A (insipE PROD)

Y T X —)
a1z IN34-A W
R 180K i 5
o o
m’_ - 220
2.4 MEG 10 MEG B
ON-OFF F T2 D4 RIS T ;
n7vac | V2A 135y INI69E 1002 L 1K/SW +
ise 50MA Co-aT 10t Tes-b
l 450V
R

EG.BV/I.SA meter

32

www. americanradiohistorv com

Trip-

T1—blocking  oscillator  transformer

(UTC H-54)
T2—power transformer: 135 v, 50 ma;
SOOPF 3 v, 1.5 a (Triad R-30X)
V—12BH7
Chassis—7 x 7 x 2 inches
Cabinet—Bud C-1585
L._Z 001 ¢CW | s o Miscellaneous hardware
| Lo
]——”—'—o 3 ‘ M _20uA
-
+§ RI6 43K-5%

Circuit of the capacitance

pulse from the blocking oscillator and

R3 R5 R7  o|T1(PRI) as noted then allowed to discharge through the
47K 100K 2 330K SlepOOknt Mica 20-pa meter. If the discharge is essen-
C2—-.001 uf mica I g

tially complete before the next pulse,
the average current is a direct indica-
tion of the value of the capacitor. (The
average current is equal to the product
of the peak voltage across the capacitor,
its capacitance and the repetition rate.)
The return path from the probe through
R16 and the meter is connected to the
coax center conductor. This reduces the
zero offset due mainly to current that
would otherwise be flowing in the meter
during the charging pulse.

The layout of parts is not critical
and an example can be seen in the pho-
tographs. The chassis is 7 x 7 x 2 inches
and the cabinet is a Bud C-1585. Some
changes have been made in the instru-
ment shown here. For instance, the un-
uscd seven-pin socket was for an 0OB2
regulator tube which was removed
when the IN1523 Zener diode was add-
ed. The 20-pf range zeroing resistors
(R12, R13, R14) were not neceded in
this model and have been removed. Sl-c
is used only on the 20-pf range. Its pur-
pose is to switch in R12, R13 and R14
to zero the meter on this range. Since
there are bound to be slight differences
in each instrument, the 180,000-ohm
resistor in this part of the circuit prob-
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D3 INSIDE
SHANK

PROD TIP—
S\

Detuils of test prod ussembly.

ably will need adjustment. (As in this
model, the network may not be needed
at all.)

The 1N34-A diode is inside the
probe with about & inch of wire be-
tween the diode and the end of the probe.
The coax comes within ¥& inch of the
other side of the diode. The bakelite
handle was slotted (not all the way
through) to hold the dc return wire. A
metal collar, held with a setscrew, fits
around the coax where it enters the
probe. This prevents the coax from
twisting inside the probe and breaking
the connections. The coax is Belden
8411 microphone cable about 2V feet
long.

After construction, calibrate the in-
strument. Connect, in turn, between
probe and ground four 1% capacitors
of 20, 200. 2.000 and 20,000 pf. Select
the proper capacitance range and adjust
the meter to full scale with the calibra-
tion pots RI, R2. R4 and R6. On the
20-pf range, adjust the 180,000-ohm re-
sistor (R13) so that the meter reads
zero when the probe is held away from
all objects. Since this zero adjustment
and the full scale adjustraent depend on
each other, repeat each adjustment a
few times to arrive at the final and
proper settings. END

AUGUST, 1963

Ri2, RI3, RI4
NOT SHOWN

UNUSEC SOTHET e

R7 R R2
{R8 ON S1) - {R3 RIDDEN)

(RI€ ON PROD)

Plenty of room undermeath allowed for experi-
mentine. Instrument conld be bui't en s'nailer chassis.

View from benind. Layout used in original is optional.

33

www.americanradiohistorv.com


www.americanradiohistory.com

TASI terminal equipment uses 2,500 printed circuit cards.

By JORDAN McQUAY

RACEP and TASI —two techniques for getting
more communications over fewer channels

OUR COMMUNICATIONS BANDS ARE DAILY
becoming more crowded. At the same
time, the approaching sunspot minimum
is shrinking the communications spec-
trum. Various persons and organizations
have been spurred to search for entirely
new techniques of boosting traffic capa-
city—particularly for voice communica-
tions. These have varied from ambitious
attempts of hopeful hams to the elab-
orately engineered experiments of our
biggest communications companies.

At least two of several recent de-
velopments are really very ingenious,
and may become important in the future.

1 Bell Telephone Labs and long Lines Div.

STATION SELECTOR SET TO STATION CODE 3-8-6

One is RACEP—Random Access
and Correlation for Extended Perform-
ance. It was originated by the Martin
Co.s Orlando (Fla.) Div. to handle
hundreds of two-way pulse-modulated
radiophone signals over a single wide-
band vhf channel or carrier.

The other is TASI—Time Assign-
ment Speech /nterpolation. It was de-
veloped by American Telephone & Tele-
graph Co.! for high-speed electronic
switching between a fixed number of
one-way voice-frequency channels on
long-distance submarine cable systems.

The two systems have one thing in
common—the maximum use of idle
spectrum space within the band being

Lant

DUPLEXER
INPUT SIGNAL ADDRESS RF RF
(VOICE OR ENCODER ENCODER AMPL BOWER T
DATA . o STAGE | o
SIGNALS) PULSE-POSITION | K MATRIX 140- 140
MOOULATOR (CODE: 3-8-6) 144MC
TO RCVR

BIT OF VOICE OR DATA SIGNAL

I!‘?: H*IMC H2me

PROPER CODE FOR STATION 3-8-6

Fig. I—Block diagram of RACEP transceiver when transmitting to station 3-8-6.
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used, or of breaks and pauses in normal
voice conversations and the idle time be-
tween actual calls or data messages. Eith-
er could be adapted—with suitable
components and circuitry—to any lim-
ited part of the frequency spectrum,
and could be used for either radio or
wire (cable) communication as well.

RACEP—how it works

This system can be compared to a
combination lock in which only a re-
ceiver set to the combination of the
transmitter can receive the transmitted
signal, though dozens of other signals
are being transmitted at the same time
on the same (broad) frequency.

A complete RACEP system of the
present type consists of a maximum of
about 700 stations, each of which is
a portable vhf transceiver. They are
identical, weigh about 35 ibs each, have
a telephone type headset, vertical anten-
na and a 24-volt dc power supply. The
transceiver requires about 300 watts of
power.

The transceivers have no tuning
controls on the simple operating panel.
The rf stages of both transmitting and
receiving circuits are preset to the sys-
tem’s fixed vhf carrier in the range of
140-144 mc. A station selector on the
operating panel sets the equipment to
the three-part identity code of the de-
sired station.

The input voice or data signals are
first sampled at about 8 kc by the signal
encoder. It produces 1-usec pulses every

RADIO-ELECTRONICS
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BIT OF VOICE OR
DATA SIGNAL

PROPER CODE FOR
STATION 3-8-6

LI_I ANT

_“ﬂﬂﬂmuwu.“_ T
|Io I4?MC 142 MC ANY NUMBER
OF SIGNALS
FROM
XMITTER
OUTPUT | SIGNAL ADDRESS IF RF
{VOICE OR DECODER OR DECODER AMPL AMPL
DATA DISCRIM- (10~ e 8 CONV
SIGNALS PULSE-POSITION INATOR MATRIX 14MC 140~
DEMODULATOR STAGE (CODE: 3-8-6) 144MC

Fig. 2—Block diagram of RACEP transceiver when receiving a signal.

125 microseconds. Each sampled bit is
applied to the address encoder 10 pro-
duce a code group of three subcarrier
pulses, each 1-usec in duration, but oc-
curring at relatively different times or
frequencics. A typical group would be,
for example, 140.0, 141.0 and 142.0
mec. The block diagram of Fig. 1 shows
the general principles of the system. The
rather odd spacing of the three pulses
shown is due to the pulse position mod-
wlation system? used. Instead of vary-
ing the amplitude of the pulses, modu-
lation varies their position in the sam-
pling.

The three-part subcarrier output of
the address encoder passes through two
further stages of broad-band rf amplifi-
cation and then to the antenna. The
RACEP system of using extremely nar-
row l-psec pulses allows many vhf sig-
nals to occupy the same common vhf
carrier with only negligible interference
between signals.

RACEP reception

Fig. 2 is the basic block diagram of
the receiving circuit of the transceiver.

«ppPM—New Technique”, Rap10-CRAFT, Feb. 1946

Martin Co.

RACEP manpack receiver—transmitter
has 2-mile range, weighs less than 5
potinds.

AUGUST, 1963

The recciving circuit accepts all signals
in the 140-144-mc range. This mass con-
fusion of hundreds of pulsed signals goes
through an rf amplifier, is converted to
a 10-14-mc i.f., and fed to the address
decoder. It blocks or filters out all pulsed
vhf signals except those of the correct
identity code.

The output of this stage thus con-
sists of recurring groups of three sub-
carrier pulses. They pass through a coin-
cidence gate, called a logic, or discrimin-
ator, stage. There, each group of three
subcarrier pulses is converted into a
single bit of pulse. These 1-psec pulses,
recurring every 125 psecs, are fed to a
signal decoder or nonsynchronous pulse
position demodulator. which regenerates
the original voice or data signal.

A command override feature is al-
so incorporated in the receiving circuits
of all RACEP transceivers. This alerts
all stations within range, and permits
them to accept signals immediately from
the overriding transceiver. This is done
by using a special identity code accepta-
ble to the receiving circuits of all trans-
ceivers in the system.

Although originally designed by the
Martin Marietta Corp. as a radiotele-
phone system with a maximum of 700
stations, current developments promise
an increase of several hundred addi-
tional stations 10 any RACEP system—
with all stations operating simultaneous-
ly on the same wide-bund vhf carrier.

The TASI technique

This system (Time Assignment
Speech Interpolation) was designed to
increase the traffic-handling capacity of
submarine telephone cables. TASI makes
it possible to handle a maximum of 72
calls over 36 channels.

In a normal two-way phone conver-
sation—even over an expensive trans-
Atlantic cable—each person, on the av-
erage, speaks only half the time, and
even while he is speaking there are gaps
and pauses in his speech. If the two di-
rections of transmission are separated,
each path is idle more than half the
time. If conversations were interlaced

www.americanradiohistorv.com

to take advantage of these gaps, you
could get at least twice as many con:
versations per channel.

In practice, more than two chan-
nels are needed for the system to work—
two talkers would frequently be speak-
ing at the same time—but with as many
as 36 channels, the probability is that
there will always be room for 72 con-
versations.

TASI control

Brains of the TASI system is the
control unit which monitors all 72 in-
put circuits, synchronizes sampling of
“active” signals, controls high-speed
switching between ‘“active” signals and
the available transmission channels, and
supplies the synchronizing tone to con-
trol switching elements at the distant
receiving terminal. When a signal ap-
pears at an input circuit, the control
unit goes into action automatically. Tt
selects any unoccupied transmission
channel and feeds it a connecting tone
—a 10-millisecond burst of four audio
frequencies. This tone identifies the orig-
inal circuit of the “active” input signal
about to be connected to the channel.
Then the control unit energizes input
and gate switches, connecting the input
signal to the channel.

If the signal stops briefly (becomes
“inactive”) and the transmission chan-
nel is needed for other “active” input
signals, the control unit automatically
disconnects the “inactive” signal, feeds
the transmission channel a different 10-
millisecond burst to identify a different
input, and switches another active signal
directly to that channel.

During a 5-minute voice conversa-
tion, one input signal may be switched
several dozen times to a large number of
transmission channels—all without the
knowledge of the original speaker or
distant listener.

While the control unit monitors
each of the input signal detectors to de-
termine the identity and status (active
or inactive) of each input circuit, it also
accepts signals from each of the input
signal samplers and stores them as a

b =
Martin Co.
RACEP transceiver in use.
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digital code. Whenever there are more
active signals than available transmis-
sion channels, these excessive active sig-
nals are “stacked up” in the data-storage
facility of the control unit. Then, as
channels become available, the stored
input signals are connected to the avail-
able channels in proper sequence.

TASI transmission

A TASI transmitting terminal
(Fig. 3) feeds 36 traffic channels and
1 control channel—all one-way facilities
for communicating with the distant re-
ceiving terminal. The principal compo-
nents are a parallel array of 72 input
signal detectors, the control unit with
provision for data storage, and a tine-
division switching unit that has high-
speed switching and signaling elements.
The input signal detectors indicate
whether an active input signal is present
or not. Each disscctor is a high-gain am-
plifier, so adjusted that it operates only
above a critical threshold level.

When signals are fed to the control
unit, the threshold level is exceeded.
The first part of the time-division switch-
ing unit is a parallel array of 72 disin-
tegrators, catled input sienal samplers.
Each “active” input signal is sampled at
about 8 Kkc, producing a 2-usec pulse.
Sampling for such a short interval per-
mits sampling all 72 input circuits with-
out overlapping. The pulses that result
from this collective sampling are
switched electronically, during the
sampling intervals, to an available and
unoccupied channel. The input and gate
switches are operated by tone signals
originated by the control unit.

Thus each trathic channel receives
a recurring series of digital pulses from
any one input at a time, the exact source
of any one of the 72 possible inputs be-
ing determined by the time-division
switching unit. After each of the 36
channel gates, the train of digital pulses
moves through a low-pass filter and is
reconverted into analog (voice) signals,

TASI reception

Preceding any traffic reaching the
receiving terminal, the connecting tone
—a brief burst of four audio frequencies
—comes over the channel to the receiv-
ing terminal (Fig. 4). This signaling or
connecting tone is not heard by listen-
ers. It is blocked by a gate in the time-
division switching unit. As a result, the
signaling tone is applied to one of the 36
connect-tone detectors.

A control unit similar to, but sim-
pler than, the one in the transmitting
terminal monitors the outputs of all
these detectors. When a signaling tone
is received by one of the connect-tone
detectors, the control unit of the re-
ceiving terminal opens the correct chan-
nel gate electronically, then activates the
switches to connect the channel to the
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TIME-DIVISION
SWITCHING UNIT

INPUT {72 VOICE OR
DATA SIGNALS)

g Aom
<l Egg |2
INPUT S| xig= |88
SIGNAL g=e |£8
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— |
= 2
] 3 CONTROL UNIT
- (WITH DATA
L STORAGE)
'
Ll 72
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PASS
FILTERS =
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3 P £+~
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i Ly
36
-
3p
SWITCHING ’
TONES (36)
SIGNALING OR
CONNECTING TONES (36
DISCONNECT & ERROR CONTROL | CHANNEL
TONE TO RECEIVING TERMINAL | 7

DIRECTION OF SIGNAL TRANSMISSION

Fig. 3—Transmitting terminal for TASI system.

correct one of the 72 output circuits.
The signaling or connecting tone iden-
tifies the output circuit.

An additional channel—usually
called No. 37 and not used for tratlic
transmission—carries a separate con-
trol tone, called the disconnect and error
rone. It disconnects traffic channels
from output signal circuits.

While this system could be applied
to other types of circuits than submarine
cables, the equipment for the ends of the
transmission line is complicated and ex-

TIME-DIVISION SWITCHING UNIT

GATE &
ouTPUT

(7]
[o2]

pensive. In most cases it would be more
practical to install additional transmis-
sion channels. The underwater cable is
the exception that makes TASI useful
under present conditions. The equip-
ment required occupies 17 rack cabinets
at each terminal of a two-way system.
A complete station installation has

about 10,000 transistors of several types
and more than 100,000 semiconducrors
and other parts and components. About
2,500 printed circuits are required at
each terminal.

END

RECEIVING TERMINAL
FOR TASI

(DIGITAL STAGES
OMITTED FOR
SIMPLICITY)

SWITCHES
CHANNEL N
! GATE ' e SIGNAL
CHANNEL M 2 QUTPUT
2 G" e St sweNaL
CHANNEL GATE 3 Mu SUTPUT OUTPUT
3 o3 SIGNAL
t ~__— (72 VOICE
| o > 4 OR DATA
! $ 0 OUTPUT (72) SIGNALS)
, g > 4 SWITCHING
) 3 0 TONES
: (7]
. >
CHANNEL oA © ‘%
36 I
CONNECT-TONE l
DETECTORS i
— | ——L DIRECTION OF SIGNAL
L 2 TRANSMISSION
CHANNEL —>1 2 — —_——
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3
H
| E
36

+ DISCONNECT 8 ERROR TONE

(FROM TRANSMITTING TERMINAL )

Fig. 4—Receiving terminal of TASI system.
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IN THE ARTICLE “TAKING THE MYSTI-
cism Out of Matching,” July, 1961, we
considered “input” matching: from some
kind of transducer—microphone, pickup
or tape head—to a tube or transistor
input, or from a preamp output to a
main amp mput. In all cases, we were
mostly concerned with adequate voltage
or current level and freedom from non-
linear or frequency-response distortion.
Qutput mateching is often con-
cerned with maximum power transfer.
Thus, at first sight, it would seem to
call for the theoretical or schoolbook
ideal: load impedance equal to source
impedance. To get this straight, the
first thing we have to do is distinguish
between maximum power transfer and
maximum efficiency of power transfer.
They are not the same thing. Let’s illus-
trate.
Assume we have a supply, from
a battery, generator or alternator—it
doesn’t matter. It gives 110 volts open-
circuit and has an internal resistance
of 5 ohms. According to the ideal match-
ing theory, the load should also be 5
ohms, making 10 ohms total. The cur-
110
rent will he —
10
transfer will be 55 volts (the voltage
across the load) X 11 amps, or 605
watts.
If we use a 6-ohm load, the cur-
110
rent will be —
11
voltage 60, and the power transfer 600
watts. With a 4-ohm load, current will
110
be — = 12.2 amps, load voltage 48.9
9
and power transfer 597.5 watts. This
proves that a 5-ohm load yields maxi-
mum poweyr transfer — 605 watts.
But to get the power into the load,
additional power is lost in the battery,
generator or alternator. With a 5-ohm

11 amps. The power

10 amps, the load

AUGUST, 1963

S} IN OUT
MATCHI

What we learned inﬁthe school books
not necessarily relevant.

F i

load, for 605 watts output, 605 watts is
lost internally; an efficiency of 50%.
With a 6-ohm load, the internal voltage
drop is 50, the current 10 amps, the
internal power loss 500 watts. Of a total
of 1,100 watts (instead of 1,210 watts
with a 5-ohm load), 600 reach the 6-ohm
load; an efliciency of 54.5%.

With a 4-ohm load, for 597.5 watts
output, the internal volt drop is 61.1,
the current 122 amps, the internal
power loss 747 watts. Of a total of
1,344.5 watts, 597.5 reach the 4-ohm
load; an efficiency of 44.4%.

Now let’s figure out that happens
with a 50-ohm load: total resistance 55
ohms, current 2 amps; voltage across
load, 100, internal drop, 10 volts; power
in load, 200 watts; internal, loss 20
watts; total power 220 watts; efficiency
91%.

So, by being content with ahout
one-third of the maximum power, the
efficiency rises from 50% to over 90%.
Regardless of how you are billed for it,
what has to be bhought is the total
power, not the power output. This is
another good reason (fire hazard is the
first) why it’s not good to load your
supply so it drops from 110 volts to 55!

Why do we match?
We worked through that just to

160
140
120
100
80
60
40
20

PLATE MA

0

/100 200 300 400\ 500 600

y, PLATE VOLTS  \
CLASS A LOAD LINE 4K CLASS A OPERATING POINT

Fig. 1—Class-A operation, ideal triode.
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show that the academic ideal doesn’t
often work out for practical purposes
(even in power engineering). But now
to audio and kindred subjects: this in-
troduces many more factors. First we’ll
list them, then explain them.

In the simple power case, we had
two possible objectives: matching for
maximum power, or for maximum
power-transfer efficiency. In audio out-
puts we have at least four possible ob-
jectives, any one of which may be most
important in individual cases, with the
others having either subsidiary impor-
tance or being unimportant. These four
are:

1. Matching for maximum power
output within the tube or transistor
power dissipation limits;

2. Matching for minimum distor-
tion of the output power, compared to
the input waveform;

3. Matching for maximum gain:
the most power output for a given input
signal voltage (for tubes) or current
(for transistors);

4. Matching for correct impedance
or damping factor relationship.

When we’ve digested these basic
different objectives, the matter can be
approached from two viewpoints: that
of the tube or transistor, and that of the
load. This has caused much extra con-
fusion since feedback became almost
universal.

Finally, there is the complication
of multiple operation. So far, we have
been concerned with only one source—
a tube or transistor output stage—feed-
ing one load; matters are complicated
when either is shared. Such sharing
may be between either the source (two
or more tubes, o their screens as well
as their plates) or the load (feeding
more than one loudspeaker, possibly at
different power levels) or sometimes
both.

Small wonder the uninitiated—
some engineers—get confused
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about matching, To try and simplify
matters, let’s take up each of the points,
one at a time.

Maximum power

This is the case where we have
one or two output tubes or transistors,

160 —_— -
| | MO —+—I50MA PEAK
140F— t = ‘ 5
r20f—————
| LGy
100 >
3 [ 7 f
RS AV,
< ol L&/ /|
2 60 - i

>
sol—18A4 | /

20 A1 A- Lo
W= /1|
100 200 300 400 500 600

— PLATE VOLTS
CLASS BLOAD LINE 2K CLASS B OPERATING POIN

Fig. 2—Fig. I Triode in class B.

% DISTORTION
H
|

K 2K 4K 5K 6K

3K
LOAD OHMS

Fig. 3—Distortion—load curves like this
can be quite meaningless.
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Fig. 5—Distortion figures difier with
small changes in load value. Note dif-
ferent curves for 3,000 and 4,000 ohms.

with a maximum dissipation before
they “blow,” and we want to get the
maximum audio power output from
them. In this problem we are not pri-
marily concerned with grid input volts
or bhase input current. Whatever is
needed we can get, somehow; but we
mustn’t exceed the tube or transistor
ratings.

Assume an “ideal” triode tube
(one with perfect curves, Fig. 1) is
operated class-A, with 400 volts at 50
ma static plate current. This represents
its maximum dissipation of 20 watts.
It has a plate resistance of 2,000 ohms.
Optimum load—the one for maximum
relatively undistorted power—will be
4,000 ohms. The peak audio voltage and
current in this load will he 200 volts 50
ma, a peak power of 10 watts, or an
rmis vating of 5 watts. This is 25% effi-
ciency,

We can improve this by what is
called class-B working, or a part-way
measutre called class AB. We will as-
sume a perfect class B. The plate volt-
age is now made 600, operating current
(theoretically) zero (Fig. 2). Each of
two tubes delivers power for half the
output waveform, with a peak value of
300 volts 150 ma, using a load equal to
the plate resistance of 2,000 ohms. This
is a peak audio power of 45 watts, with
a peak dissipation of 45 watts.

On a sine wave, the average dis-
sipation during each half-cycle, in this
mode of operation, is 77.5% of maxi-
mum; over the full cycle (the other half
is inactive) it is 38.75%. So the average
dissipation per tube, at maximum
power, is 17.4 watts—well within the
rated 20. The audio power from two
tubes, rms rating, is 22.5 watts, as
against 10 watts from two tubes work-
ing class A.

We'll come back to what imped-
ances mean in the output transformer
for these two cases later on. We could
pursue this matter of maximum power
output within maximum power dissipa-
tion through pentodes, transistors and
other devices, but this illustrates a
couple of typical relationships.

Pentode and transistor matching
does not introduce an “ideal” relation-
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Fig. 6—A more truthful curve is one
plotted on log paper instead of linear.
This is a replot of Fig. 5.
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ship between source and load imped-
ance, for the simple reason that the
theoretical ideal plate or collector resist-
ance is infinity, while the optimum load
resistance is always finite and is gov-
erned by things other than its relation
to a theoretically infinite quantity.

In a theoretically ideal pentode,
the plate current-voltage curves would
be horizontal lines above the “knee,”
signifying infinite plate resistance. The
choice of load resistance is determined
by finding a load line that will give the
biggest combination of voltage and cur-
rent swing, to make audio power, with-
out using an area of the curves that
goes over the permitted dissipation for
the tube(s).

Minimum distortion

When you take distortion into ac-
count, the matching problem becomes
involved. A curve that plots distortion
against load value (Fig. 3) is meaning-
less unless more details are given. At
what level of power output is the curve
taken? Is the power kept constant as
load value is changed? Such a curve can
be taken in a variety of ways; unless
you know how it was taken, it is of
little value to you.

One method is to set the level at
each load value to represent the same
power output, which should be stated.
The curve may be quite different if the
level is changed. Another method is to
set the level at each load value to the
maximum output hefore clipping—it-
self a form of distortion—commences.
Information obtained from this method
does not mean anything unless the curve
is accompanied by a corresponding
curve for power (Fig. 4).

The thing that can be misleading
about any matching-for-minimum-dis-
tortion presentation is that distortion
changes with level in different ways for
different load values (Fig. 5). So the
choice of load value depends on what
vou consider “minimun distortion.” One
value will produce minimum distortion
at maximum output; another will main-
tain minimum distortion over a range
of lower levels. These values are not
usually widely different, so the distine-
tion may be more academic than prac-
tical in most instances.

But the way you plot distortion,
using log or linear scales, can make a
difference to what it looks like (Fig. 6).
Note that the low-level distortion now
looks more important.

Why do we have these differences
in distortion characteristic? It is well
known that a single pentode output
stage produces a distortion charac-
teristic, as load value is changed, with
a minimum value where the second
harmonic disappears (Fig. 7). In a
push-pull circuit, properly balanced,
there is no second harmonic. But the
third harmonic can have two effects; it
may either ‘“sharpen” or “round” the
waveform (Fig. 8). In many push-puli
circuits employing pentodes, both forms
of third-harmonic distortion occur at
different levels, feeding the same load,
and there is also a fifth-harmonic com-
ponent (Fig. 9).
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Fig. 7—How the distortion varies with
load in a typical single-ended pentode.

Fig. 8—Third-harmonic distortion can
have two eflects on the waveform, dashed
line is fundamental, solid lines show the
two effects of third harmonic.

Between the variables of load
value and level, distortion can change
in a complicated fashion. That’s assum-
ing the load is just a simple resistance.
When you include the reactance ele-
ments in loudspeaker impedances, dis-
tortion is quite unpredictable.

Maximum gain

This aspect of matching comes
closest to what we learned in school.
In this case, what we said earlier about
somehow being able to get whatever
grid volts or base current we need is
not the case. An example is the one-
tube amplifier used in some low-priced
phonographs.

The grid swing is limited to the
output from the ceramic or crystal pick-
up cartridge. We want the maximum
output power that a single pentode
stage will produce from this grid input.
The load required will differ from what
we had when we were matching for
either maximum undistorted power or
minimum distortion. It will be closer to
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POWER LEVEL-WATTS
Fig. 9—How curve A in Fig. 6 is made
up. Below 10 watts, third harmonic tends
to point the wave; above 10 watts, it
rounds it. At 10 watts there is no third
harmonic and all distortion is fifth har-
monic.
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the academic ideal than the value
selected for other purposes.

Matching for this condition will
not usually achieve either maximum
power, for the tube or tubes are capable,
or minimum distortion. But it does pro-
duce the loudest sound for the available
grid input from the pickup cartridge.
If a bigger grid swing were available,
a different operating point and load
resistance give us greater output power,
lower distortion or both.

Thus we see that choice of load
value in output matching has a number
of different possible objectives—or com-
binations of them—to meet. No single
optimum load will suit all these ob-
jectives. This has been the reason for
some confusion. Different values may
have been published for the same tubes,
without stating for what parameters
the load is optimized, or the parameters
may have been stated but overlooked
because the reader had the notion
“optimum load” had some absolute
meaning. We hope this discussion will
clarify this matter, so you will no longer
be looking for an absolute optimum,
and will be curious enough to find out
what parameters governed the choice:
maximum power output, minimum dis-
tortion or maximum gain.

The fourth point we listed intro-
duces some further aspects that are
quite independent of those we have just
discussed. Why is the resistance, as
determined by a quantity called damp-
ing factor, at an output terminal
plainly marked 16 ohms, only 0.1 ohm?
How can one pair of terminals at the
same time have two such different im-
pedances? This and other questions,
particularly relating to the effect of
feedback on this kind of situation, and
some complications that arise with dif-
ferent impedance loudspeakers being
connected to different amplifier taps
than those bearing the right “ohmage”
label, are a complete story in them-
selves, and will be discussed in a later
article. END

Japanese Industrialists Survey
US Training Methods

Leaders of Japanese industry are sur-
veying newest American training tech-
niques in electronics, radio and tele-
vision as well as mechanical engineering.
Toshitane Takata, center, is the leader
of a 15-man delegation visiting technical
schools and business firms across the

www americanradiohistorv.com

U.S. He is conferring with Emil Witke,
instructor at the National Technical
Schools, Los Angeles, who is demonstrat-
ing classroom equipment and with the
president of the school, Dr. J. L. Rosen-
krantz. The visiting group is sponsored
by the Japan Productivity Center.

39


www.americanradiohistory.com

This amplifier is designed to extend
the range of a de vtym 1,000 times—it

will read millivolts instead of volts.
It is free from drift and is not affected
by severe overloads fed to its input.

Incorporated in the amplifier is chop-
per stabilization, well known in indus-
trial electronics. Usually an expensive
nechanical chopper is used. This would
be highly impractical for the experi-
menter on a budget, so I used some in-
expensive silicon diodes to make an elec-
tronic chopper at a reasonable cost.

A dc amplifier including two or more
direct-coupled stages is basically un-
stable. Changes in heater and plate sup-
ply voltages, tube characteristics, com-
ponent drift or other conditions would
normally cause insignificant changes in

—IOMV DCINPUT A €4 10 AC AMPL
VWA I
220K [

: ov
A —45V pig—6V D2

6.3VAC,CT,TRANS
(RMS)
CONDUCTING HALF CYCLE

a
~OMV DC INPUT R4 €4 10 AC AMPL
!
220K Jd
—~4.5v RI3 _45v DI
Lax

E S

{ ) —iomMv
+4.5V “+4, 5T/“32
-5V Rig +4.
CUT-OFF HALF CYCLE
b

o

Fig. 1—Simplified modulator circuit
showing circuit operation during (a) con-
ducting half-cycle and (b) cutoff half-
cycle.
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By EARL T. HANSEN

the plate potential of a single stage.
But, when these small changes are am-
plified by another stage, the result is
instability in the form of de drift. Un-
less the effects of this drift are con-
tinuously compensated for, such an
amplifier is not usable.

Drift can be eliminated by converting
the de to ac, amplifying with an RC-
coupled ac amplifier and converting the
resulting signal back to de in a demod-
ulator. By using a phase-sensitive de-
modulator, the proper polarity can be
recovered and the effects of noise min-
imized. The amplifier described here
uses a diode modulator and demodu-
lator with a 60-cycle modulation rate.

The modulator

Fig. 1 is a simplified diagram of the
modulator. Assume that diodes D1 and
D2 have equal forward voltage drop
(approximately 0.6 wvolt), that R13
equals R14 and that the transformer
is exactly center-tapped. Fig. 1-a shows
the voltage at each point with respect
to ground, during the peak of the con-
ducting half of the cycle. Note that the
junction of the two diodes is at zero or
ground potential. Therefore the input
de is dropped across R4.

Fig. 1-b shows voltages at various

AC AMPL
INPUT FROM
DIODE MOD

+175v RIS 4 ey

+ D3
3 /
i IE:/K
— i
—I175V  R6"=.6V |"o4

Fig. 2—Demodulator circuit. Voltages
shown at peak of conducting half-cycle.
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Chopper-
- Stabilized
- Dc Amplifier

Build this no-drift dc amplifier
to sensitize your vtvm. Operates
with a gain of 1,000. It uses a

silicon diode chopper

points during the nonconducting half
of the cycle. Note that both diodes are
now reversed biased and nonconducting
—effectively open, Therefore, the june-
tion is free-floating and assumes the
potential of the input, —10 mv, while
during the conducting half-cycle that
Jjunction point is effectively clamped to
ground. As the cycle is repeated, we get
an ac signal to feed to the amplifier.
The phase of this ac reverses as the
polarity of the de input signal changes.

The ac signal is amplified and fed to
a demodulator (Fig. 2). Since the am-
plifier has a gain of about 2,000, its out-
put through C9 has a peak-to-peak
value of 20 volts (Fig. 3-a). We must
now recover the de from this ac signal.
If it were simply rectified and filtered,
the resulting de would have the same
polarity regardless of input polarity.
Therefore a phase-sensitive rectifier or
demodulator is required.

Such a circuit is similar in function
to a dc restorer or clamper. Refer to
Fig. 2 and assume the same conditions
of balance apply as in the modulator,
Fig. 1. However the ac reference source
(transformer) now has a higher volt-
age to handle a much higher peak-to-
peak signal. During the conducting half
of the cycle (Fig. 3-a), the junction of
both diodes and of R23 and C9 (Fig. 2)
is effectively at ground potential. This
clamps the most positive signal excur-
sions at zero volts (Fig. 3-b). During
the nonconducting half of the cvcle
(Fig. 3-¢) the diodes are cut off and
free to follow the signal to the —20
volt level. Now we actually have a pul-
sating de signal which can be filtered
through the relatively long time-con-
stant RC filter (R23 C6 to recover the
average value of the de. Figs. 3-¢ and
3-d show the signals when the input to
the amplifier is reversed.

RADIO-ELECTRONICS
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20V P-P AC SIG PRIOR
0 TO DEMODULATION
(CLAMPING} WHEN
INPUT IS POS DC{IOMV}

a AC SIG OF "a’, ABOVE,
AFTER CLAMPING TO
GND{OVDC) DURING
o "A" HALF OF CYCLE.
S16 NOW BECOMES
PULSATING DC
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F

PULSATING DC
AFTER FILTERING
THROUGH RC
b NETWORK

AC SIG WHEN INPUT

TO AMPL IS NEG DC.
o P-P VALUE IS SAME

AS ABOVE. PHASEIS
INVERTED 180°

-10
c
AC SIG OF "¢"ABOVE
+20, & =B AFTER CLAMPING
/70 GND DURING "A
HALF OF CYCLE
+10
({)c LEVEL AFTER
FILTERING
0
d

Fig. 3—Demodulator waveforms, theo-
retical.

The input circuit includes a twin-T
filter that rejects any 60-cycle ripple
which might be on the de to be ampli-
fied. If the 60-cycle component were not
eliminated, it would be amplified, de-
modulated and appear as an error in
the output. The block diagram (Fig. 4)
shows signal flow. The ac section of the
amplifier operates at full gain (Xx1,000)
at all times. For gains of X100 and
X 10, fixed ratios of negative feedback
are included in the loop. Because the

Waveform at pin 6 of V1 with no input
to amplifier, and output adjusted to zero.

Waveform at pin 6 of V1 with 5-mv in-
put and — 5 volts out. Amplitude is 14
volts peak to peak.
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FEEDBACK
GAIN CONTROL

DC INPUT _| 60U TWIN-T HASE
D% INPUT ) B er DIODE MOD AC AMPL SENSITIVE pe
SEMOD OUTPUT
607U s<f>'\;

Fig. 4—Block diagram shows amplifier feedback loop.

6.3-volt winding on T is not center-
tapped, R17, R18 and R19 create a cen-
ter tap which is variable over a limited
range, to set exact modulator balance.
As the power transformer is operated
considerably below its rated output cur-
rents, the secondary voltages tend to be
high. R22 in the primary reduces fila-
ment voltage to normal and avoids over-
loading D5 and C7.

Construction tips

The complete circuit is shown in Fig.
5. Only a few of the components are
critical as to value or placement. C4
and all adjacent components should be
routed or located well away from any
leads carrying 60-cycles ac. The leads
connecting C4, D1, D2 and R4 and those
connecting C4, RS and pin 2 of V
should be kept very short. For R13, R14,
R17 and R18 I used 4,000-ohm 1% re-
sistors because they were on hand.
Actually any value between 3,000 and
5,500 ohms could be used, provided R13-

Cl

DI,2
2 4% IN2070

INPUT 220K

7
C3T.04 220K
J2 R3 e
G— X1000] 52

— 22 -F
COM = MEGNRIZ xi00 SAIN | 4k

R14, and R17-18 are matched within
1¢%. These resistors should be wire-
wound or deposited-carbon types for
stability. Standard composition resis-
tors have poor short- and long-term sta-
bility. Because of the convenience of the
ac interlock connector I used for the
power-line connection, an ac switch was
deemed unnecessary. However, you can
add one as shown in the schematic.

Test each of the 1N2070 diodes used
in the unit for reverse current and use
the two with the lowest leakage for
D1 and D2. To test them, connect their
cathodes to a positive 250-voit dc source,
and measure the voltage at the anode
end with a vtvm. The common lead of
the vtvm should, of course, be returned
to the negative side of the 250-volt
source. Readings of 1 volt or less indi-
cate a diode very satisfactory for use
in the input modulator (D1, D2).

The forward characteristics of the
two modulator diodes should also be
very similar. Using the vtvm on its

\
12AX7

c5
F——

J
§R6 C87T.005
220k

OUTPUT 1%
+20VMAX RIO "SRII é’*\
3 g X0 RI3S e RI4
J3 4.7 MEG R23 TEXT (o]
AVA‘AV LYt
647 IMEG SEE TEXT ol
= N°47 a4

6N PILOT_ VI

\hda!
FRi7 | ZERO
la |

T RED
STANCOR
PS-8416

R20

R1, R2, R3, R4, RS, R7—220,000 ohms

R5—10 megohms

R8, R23—| megohm

R9—1 500 ohms

R10—4.7 megohms

RIl, RI2Z—22 megohms

RI13. R4, RI7, Ri8—matched pairs, 3,000 to 5500
ohms, 1% (see text)

RI5 R16—15,000 ohms, 10 watts, wirewound

R19—pot, 20 chms

R20—3,300 ohms

R2|—10,000 ohms

R22—330 ohms, 2 watts

All resistors Vz-watt 10%, unless noted

Cl, C2—.01 uf

C3—.04 uf

C4, C5, C9—0.1 uf

) 150V
+] 33K +| 10K +[C7-d

C7-bT80 40FCT-c ,T40
—_E toov =

R21

C6—0.47 uf

C7-40-80-40-40 pf, 25-150-150-150 volts, can type
electrolytic

C8 .005 uf, paper or ceramic

All capacitors 200 volfs paper unless nofed

DI, D2, D3, D4, D5—IN2¢C70 silicon diodes

JiJ2 J3—binding posts

51—spst toggle

%2—single-pole 3-position, shorting, rotary

I—power transformer: primary 17 volts; secondary,
200 volts ct, 25 ma; 6.3 volts, | amp (Stancor
PS-8416 or equivalent)

V—12AX7

Socket, 9-pin miniature for VI, with shield

Case, 3 x 4 x 5 inches

No. 47 pilot lamp and holder

Miscellaneous hardware

Fig. 5—Circuit of the entire dc amplifier.
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Parts layout inside the amplifier chassis.

lowest resistance scale, the forward
resistance of the two selected diodes
should match within 10¢%. Normally the
diodes are well within these require-
ments but checking avoids getting an
odd one in the critical area. Use care
when soldering the diodes to avoid dam-
age. The leads are solid silver and ex-
cellent thermal conductors. Grasp them
between the solder point and the diode
with Jong-nose pliers when soldering.
Avoid cutting the lead short when pos-
sible.

Tests and adjustments

After checking wiring carefully for
errors and poor solder connections, re-
move the 12AX7 and turn on the ampli-
fier. Measure the voltage at the output
terminal with a vtvm. If the reading is
less than 5 volts, either polarity, the
demodulator balance is satisfactory. If
greater, the demodulator may be bal-
anced by shunting R15 or R16 with
additional resistance. If the output is
positive, shunt R16 with values from
68,000 to 470,000 ohms until the output
voltage is reduced. If negative, shunt
R15 with the same range of values,

Next install the tube. Measure the
heater voltage. If it is not within 10%
of 6.3 volts, change R22 to a value that
corrects the voltage. Place the gain
switch (S2) on X1,000. Connect a 1.5-
volt battery to the input (positive to the
input terminal, negative to common)
and measure the output voltage. It
should be negative. If not, reverse the
6.3-volt leads from T1.

The polarity of the de output from
the amplifier is always the opposite of
the input polarity. There are two rea-
sons for this: the output must be in-
verted if negative feedback is to be
used to control the gain, and if used as
an operational amplifier for analog
functions such as an integrator, or sum-
ming device, this polarity inversion is
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necessary. The reversed polarity should
cause no difficulty as long as it is
known. However, if the application re-
quires the same polarity out, reverse
one of the secondaries of T, and re-
move S2, R10, R11 and R12. This of
course removes the adjustable-gain fea-
ture and provides full gain at all times.

Remove the battery and short the
input to common. Try to zero the out-
put voltage with the ZERO ADJUST con-
trol. If you can’t, shunt R17 or R18
with a resistance substitution box and
select a value that allows the control to
zero the output voltage when near the
center of its range. This control has
a minimum effect on the X10 range
because of the large amount of feed-
back. During the final selection of this
shunt resistor and testing, an earth
ground to the chassis is very helpful.
It is not required for operation when
the bottom cover is installed.

Applications

One use for the amplifier is to meas-
ure very low values of resistance such
as meter shunts or switch contacts.
To do this a known current is passed
through the conductor to be measured.
The amplifier is used to determine the
voltage drop across the portion of the
conductor containing the unknown re-
sistance, and the value is then computed
using Ohm’s law.

Insulation resistance can be measured
by applying a relatively high known
voltage to the material. Since the cur-
rent sensitivity of the amplifier is
known (.0008 ua per volt out), the
resistance niay be computed by noting
the current passed by the material. The
amplifier is also useful as a null indi-
cator for dc bridge measurements, as
an air ionization indicator, for measur-
ing thermocouple potential, and as an
operational amplifier for performing
analog functions. END
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The Resonant Sky

(Continued from page 25)

beneficial inventions. No one need ever
again be lost, for a simple position-and-
direction-finding device could be incorpo-
rated in the receiver, based on the princi-
ple of today’s radar navigational aids. And
in case of danger or accident, help could
be summoned merely by pressing an
“Emergency” button.

For global phone and vision services,
enabling men to confer with each other
anywhere on the planet, are only a begin-
ning. Even now we have data-handling sys-
tems linking together factories and offices
miles apart, controlling nationwide indus-
trial empires. Electronics is already permit-
ting the decentralization which rising rents
and transport costs—not to mention the
threat of the mushroom cloud—encourage
more strongly every year.

The business of the future may be run
by executives who are scarcely ever in each
other’s physical presence. It will not even
have an address or a central office—only
the equivalent of a telephone number. The
time may come when half the world’s busi-
ness will be transacted through vast mem-
ory banks beneath the Arizona desert, the
Mongolian steppes, the Labrador muskeg.
For all spots on earth, of course, would be
equally accessible to the beams of the relay
satellites: To sweep from pole to pole
would mean merely turning the directional
antennas through seventeen degrees.

And so the captains of industry of the
twenty-first century may live where they
please, running their affairs through com-
puter keyboards and information-handling
machines in their homes. Administrative and
executive skills are not the only ones which
would thus become independent of geog-
raphy. Distance has already been abolished
for the three basic senses of sight, hearing,
and touch—the latter, thanks to the devel-
opment of remote-handling devices in the
atomic energy field. Any activity which
depends on these senses can, therefore, be
carried out over radio circuits. The time will
certainly come when surgeons will be able
to operate a world away from their patients,
and every hospital will be able to call on
the services of the best specialists, wher-
ever they may be.

An application of satellites which has
already been considered in some detail by
the astronautical engineers is what has
been called the orbital post office, which
will probably make airmail obsolete in the
quite near future. Modern facsimile systems
can automatically transmit and reproduce
the equivalent of an entire book in less than
a minute. By using these techniques, a single
satellite could handle the whole of today’s
transatlantic correspondence.

A few years from now, when you wish
to send an urgent message, you will pur-
chase the standard letter form on which
you will write or type whatever you have to
say. At the local office the form will be fed
into a machine which scans the marks on
the paper and converts them into electrical
signals. These will be radioed to the near-
est relay satellite, routed in the appropriate
direction round the earth, and picked up at
the destination where they are reproduced

(Continued on page 46)
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color TV service hints

Simple solutions to irritating convergence and purity troubles

By WARREN ROY

ONE COMMON TROUBLE IN REPLACING
a color picture tube is that no matter
how carefully you adjust the video drive
controls. you can't get a clean black-
and-white picture. This is caused by dif-
ferences in the efficiency of the phos-
phors of the old tube as compared to
the phosphors of the newer replace-
ment tube. It is easy to correct in Gen-
eral Electric CW, Sylvania 576 and RCA
CTCI10 and later chassis.

To adjust for this trouble, first find
which phosphor is the weak one. Set up
the set, following the manufacturer’s
black-and-white tracking instructions
carefully. When finished, step back and
look at the picture.

If the screen has taken on a cyan
tint, change the connections at the drive
controls to match « in the figure. If the
picture has a magenta tint, set up the
circuit to match b. And if the picture
looks yellow, set up the circuit to
match c.

These changes will compensate for
the weak phosphor and make it possible
to get good black-and-white tracking
once again. Changing drive-control
connections should not affect the origi-
nal settings of the screen controls. But

wrar's Your () ?

it may be wise to recheck the screen
controls anyway to insure the best pos- NOTE WIRING CHANGES!

sible tracking. BLU _—

Poor purity ORIVE DRIVE o TEL-RED,

When purity is a problem, start by 3 |21 o YEL-
degaussing the receiver—even if it was ; GRN 5
already done a half-hour before. Then .3 § 3
adjust purity rings and yoke position- Mjf-T o TYECBLY

ing, following the manufacturer’s rec-  SET-UP
ommendations. If purity is still not
good, check the settings of the static
convergence magnets and check picture
centering. - JECREDN
Occasionaily there will be a minor l.:.é

impurity near the edge of the picture ¢

or raster. If rechecking the purity does ; 3
not get rid of it, get a couple of pin- oji_T T *% NEL-BWL
cushion magnets and fasten them to the
picture-tube mounting near the location

KINE BIAS

of the impurity on the screen. Then b
move the magnets around to find the COLOR (7
position that clears up the impurity. o YELZRED, ks 3|l|IlJ
. . T
Fasten in place with a drop of cement. l | [ vee- [ ;J
END . GRN 5

. . . . ; 3

(Right) Deliberate wire crossing helps °“1T Lo

compensate for differences in phosphor = YEL-BLU )

efficiencies in old and new color tubes.
Diagrams a, b and ¢ show what to do for
cyan-, magenta- and yellow-tinted pic-
tures, respectively.

o
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Three puzzlers for the student, theoretician and practical man. They  can’t answer individual ones, but we'll print the more interesting solu-
may look simple, but double-check your answers before you say you've  tions (the ones the original authors never thought of). We will pay $10
solved them. If you’ve got an interesting or unusual answer send it to and up for each one accepted. Write EQ Editor, Radio-Electronics, 154
us. We are especially interested in service stinkers or engineering stump- West 14th St., New York, N.Y.

ers on actual electronic equipment. We are getting so many letters we Answers for this month’s puzzlers are on page 67.
|

L-pad Puzzler
Two equal resistors form an L-pad.
When a load of 150 ohms is connected

40— = 1

to terminals 1 and 2, an ohmmeter
shows 300 ohms between terminals 3
and 4. What are the values of the re-
sistors?>—Kendall Collins

AUGUST, 1963

Fussy Fuses will this fuse combination carry?—
| 0 Steve Stumph
» 0 Voltage Divider?
——O\O——ON_o—
3 g c22uf 10K
o—4—No—N\o—¢—0
300V 32
»—d{o—o{p— i CIzptuf 90K
(. _I_ I
5 6
e After charging current stops, what
The number next to each fuse is its  are the voltages across Cl, C2 and C3?
current rating in amperes. What current —Cleve G. Cleveland END
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With the help of a little arithmetic, 11

crystals do the work of 46

By ROBERT F. SCOTT
TECHNICAL EDITOR

frequency synthesis
improves CB coverage

PRECISION FREQUENCY CONTROL IS ONE
of the basic requirements for CB trans-
mitters. A crystal-controlled oscillator is
almost universally used to insure the
precision and stability required by FCC
regulations. Frequency synthesis—a rel-
atively new development—oprovides crys-
tal-controlled transmission and recep-
tion with less than one-fourth the num-
ber of crystals previously required.
Most class-D base or mobile trans-
ceivers arc designed for crystal-con-
trolled transmission and reception on 5§
to & channels plus continuous tuning

over all 23 channels. To transmit on
other channels, you plug in other crys-
tals and possibly touch up the transmit-
ter tuning. If you want crystal-controlled
transmission and reception on all chan-
nels, you need a total of 46 crystals.

Hammarlund and Polytronics Lab
have just introduced transceivers that
use only 11 crystals to transmit and re-
ceive on all 23 channels. The fundamen-
tals, or fundamentals and harmonics, of
two or more precision signals are com-
bined to produce other related precision
frequencies. If we have a number of

channels 1 kc apart, it is possible to use
relatively few crystals, with frequency
synthesis to tune to the channel fre-
quencies as easily as with a vfo.

Poly-Comm Senior 23

Fig. 1 shows how Polyvtronics Lab
uses frequency synthesis and 11 crys-
tals for full frequency control in the re-
ceiver and transmitter sections of the
Poly-Comm Senior 23. In analyzing the
cireuit, refer to the channel frequencies
in the table.

The CHANNEL SWITCH (S1) has
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uses the sum of two crystal frequencies. Same

total number of crysials.

been drawn in simplified operational
form. It is a 23-position switch but St-a
and Sl1-b are drawn to show the crys-
tals that theyv select for ecach channel.
For example, Si-b selects the 37.600-
mc crystal on channels | through 4, the

37.650-mc  crystal for channels 5
through § and so on.
let’s start with the transceiver

tuned to channel 10 and see how the
27.075-mc transmitter frequency is de-
veloped. The local oscillator (V11-a)
generates a 37.700-mc signal and fecds
it to the synthesizer—a conventional
pentode converter whose grid-screen
grid circuit is a Pierce oscillator oper-
alina (ror channcl 10) at 4.625 mc.

CB CHANNEl NUMBERS AND FREQUENCIES

Channel  Freq (mc) Channel  Freq (mc)

1 26.965 13 27.115
2, 26.975 14 27.125
3 26.985 15 27.135
4 27.005 16 27.155
5 27.015 17 27.165
[ 27.025 18 27.175
7 27.035 19 27.185
8 27.055 20 27.205
9 27.065 21 27.215

10 27.075 22 27.225

N 27.085 23 27.255

12 27. ]05
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Sum and difterence frequencies are de-
veloped in V11-b’s plute circuit. The dif-
ference frequency of 33.075 mc (37.--
700 — 4.625 = 33.07S) is fed through
T8 to the signal grid of the 6BA7 con-
verter (V12). (Here again we have a
conventional circuit similar to those in
most crystal-controlled superhets.)

The 33.075-mc signal on VI12’s sig-
nal grid beats with the 6-mc signal from
the oscillator circuit, and the difference
frequency of 27.075 mc is picked oft by
T9. This is the frequency we are look-
ing for. This signal is amplified by the
buffer and fed to the final power ampli-
fier.

Now, let’s take a look at the re-
ceiver circuits. The receiver is a dual-
conversion type with a 6-mc first i.f. An
incoming channel-10 signal is amplified
and fed to the grid of the first mixer
along with the 33.075-mc from the syn-
thesizer. These two signals beat and the
6-mc difference frequency is ted through
T3 to the 6-mc first i.f. amplifier. We
could amplify this signal further and
then pass it on to the detector. However,
a high i.f. eliminates images but lacks
selectivity and gain. So the 6-mc signal
is fed to the second mixer where it is
heterodyned with the 5.545-mc signal
from the second oscillator to produce

www.americanradiohistorv.com

the 455-kc second i.f.

To get the real picture of how fre-
quency synthesis works in the Polytron-
ics circuit, get a pencil and paper and
sce how the desired frequencies are de-
veloped on other channels. Just remem-
ber that, in this circuit, the transmitter
output trequency equals the local oscil-
lator frequency ninus the synthesizer
frequency minus 6 mc. The injection
frequency for the receiver's first mixer
is equal to the local oscillator frequency
minus the synthesizer frequency.

Hammariund CB-23

In this model. the channel is de-
termined by the settings of the CHANNEL
and SecTor switches (S102 and S101,
respectively). The CHANNEL switch is
an 8-position unit without stops. The
SECTOR switch has 3 positions and cor-
responds to the band switch on a radio.
It is ganged to a mask that covers the
unused bands on the CHANNEL dial.
When the SECTOR switch is in its extreme
left position (let’s call it position 1), the
CHANNEL selector covers channels 1
through 8. Channels 9 through 16 and
17 through 23 are selected when the
SECTOR switch is in positions 2 and 3,
respectively.

Fig. 2 is a simplified diagram of
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Polytronics’
Poly-Comm
Senior 23.

the frequency-determining section of the
CB-23. Some switching, not particularly
pertinent to this discussion, has been
eliminated for simplicity. We'll stick to
channel 10 and see how the transmit-
ting frequency (27.075 mc) is made.
The first conversion oscillator
(V102-b) sends a 25.325-mc signal to
the grid of the first mixer (V102-a)
where it combines with the 1.750-mc
signal from the low-frequency oscilla-
tors. The sum frequency of 27.075 mc
(25.325 + 1.750) is fed through band-
pass network T102-C115-T107 to the
driver and then to the transmitter’s final
amplifier. In this circuit, the desired fre-
quency is the sum of two frequencies,

|| !
\\\\\.\ W1 44/{

7’///'/:|\|\'\“\
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B Hammarlund
model CB-23

whereas in the Poly-Conim we used the
difference frequency.

Now to the receiver. Its first i.f.
is 1.65 mc in the first sector, 1.75 mc in
the second and 1.85 mc in the third.
Sections of the SECTOR switch select ca-
pacitors that tune the first mixer plate
and second mixer grid circuits to the
correct i.f.

We are still on channel 10. The
output of the first conversion oscillator
is mixed with the incoming signal at the
grid of the first mixer to develop the
1.75-mc first if. This signal passes
through the bandpass network consist-
ing of C155 and the bottom coils in
T102 and T107 to the second mixer grid.

The conversion signal for the sec-
ond mixer comes from V106-a, a Col-
pitts oscillator whose frequency is se-
lected by the SECTOR switch. Its output
is 1.388 mc in sector 1, 1.488 mc in
sector 2 and 1.588 mc in sector 3. Since
we are on channel 10, the 1.488-mc
signal from V106-a beats with the 1.750-
mc first i.f. to produce the 262-kc sec-
ond if. A single 262-kc i.f. amplifier
feeds the detector, avc and anl circuits.
The vernier tuning control varies the
second conversion oscillator’s frequency
# 3 kc to compensate for minor fre-
quency variations in other transmitters.

It doesn’t affect transmitter frequency. |

END
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The Resonant Sky

(Continued from page 42)

on a blank form identical with the one you
inscribed. The transmission jtself would take
a fraction of a second; the door-to-door
delivery would extend this time to several
hours, but eventually letters should never
take more than a day between any two
points on the earth.

Perhaps a decade beyond the orbital
post office lies something even more star-
tling—rthe orbital newspaper. This will be
made possible by more sophisticated de-
scendants of the reproducing and facsimile
machines now found in most up-to-date of-
fices. One of these, working in conjunction
with the TV set, will be able on demand to
make a permanent record of the picture
flashed on the screen. Thus when you want
your daily paper, you will switch to the
appropriate channel, press the right button
—and collect the latest edition as it emerges
from the slot. It may be merely a one-page
news sheet; the editorials will be available
on another channel—sports, book reviews,
drama, advertising, on others. We will select
what we need. and ignore the rest, thus
saving whole forests for posterity.

Nor will the matter end here. Over the
same circuits we will be able to conjure up,
from central libraries and information
banks, copies of any document we desire
from Magna Charta to the current earth--
moon passenger schedules. Even books
may one day be “distributed” in this man-
ner, though their format will have to be
changed drastically to make this possible.

All publishers would do well to con-
template these really staggering prospects.
Most affected will be newspapers and
pocket books; practically untouched by the
coming revolution will be art volumes, and
quality magazines, which involve not only
fine printing but elaborate manufacturing
processes. The dailies may well tremble; the
glossy monthlies have little to fear.

Will there be time to do any work at
all on a planet saturated from pole to pole
with fine entertainment, first-class music,
brilliant discussions, and every conceivable
type of information service? Even now, it
is claimed, our children spend a sixth of
their waking lives glued to the cathode-ray
tube. We are becoming a race of watchers,
not of doers.

If this is so, then the epitaph of our
race should read, in fleeting, fluorescent
letters: Whom the Gods would destroy,
they first give TV. END

—_—

Now—Transistor Gear
Changing Equipment
Optional equipment on Renault

1963 Dauphin models is an electron-
ically controlled gear-change sys-
tem. The transistor type circuit
shifts a standard manual transmis-
sion automatically. The system also
features an electromagnetic clutch
coupling unit in which the clutch is
engaged by magnetizing a ferromag-
netic powder in an air gap between
an outer drum and inner hub.
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CORNER REFLECTORS will be used on the $-66 polar ionosphere beacon
satellite to reflect a tracking laser beam back to earth. The pholo shows
four of the reflectors and the assembled array. The satellite will carry 360
of these reflectors in nine reflecting arrays, each containing 40 reflectors
bonded together, and mounted on a truncated cone, as shown in the insert.
The left reflector in the foreground shows the hexagomal face that points
toward the earth; the center a side view; and right the back view, showing
the deposited aluminum reflecting surface. The reflectors are made of fused
silica, a special glass with high resistance to radiation in space.

HELICYL. New helical type antenna installed on the Air Force’s
Advanced Range Instrumentation Ships (ARIS) covers medium-
and high-frequency (21-30 mc) bands, and is remetely tunable.
The antenna, designed by ITT Federal Laboratories, is encased in
epoxy-honded glass fiber. The lower cylinder contains the helieal
antenna coil. The upper part contains the top-loading capacitor
and the shaft for the tuning equipment. Tuning is by a rotating
slider that contacts the coil in the larger, lower section.

RE-ENTRY BLACKOUT STUDY EQUIP-
MENT uses entirely optical receiver. Tlhree
meteor cameras, controlled by three track-
ing radars, are focused on the re-entering
body. The super-Schmidt camera on left
helps pinpoint position of luminous trail
against a star background and provides
velocity information. Center Super-Schmidt
and small Schmidt on right act as spectro-
graphs to analyze radiation from the re-
entering body. Separated into two main
spectra, light is analyzed by two electronic
spectrophotometers, one of which measures
10 channels in the infrared region (0.6 to
4 microns); other, with 30 channels, meas-
uring light between 0.3 and 0.6 micron
(visible and ultraviolet). Results of infra-
red analysis are recorded on magnetic tape;
those of visible light by counters which in-
tegrate quanta of light received over 0.1-
second periods in the 30 visible-ultraviolet
channels.

e e i e  { ( [m SS,
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By FORREST H. FRANTZ, SR.

Beginner's Lab for Pennies

All you need is a calibrated capacitor and a standard in-
ductance — make them yourself and you're ready to go

A CALIBRATED CAPACITOR AND A STANDARD
inductance coil brings the world of pre-
cision radio-frequency measurement to
your fingertips. With a calibrated ca-
pacitor. a standard inductance coil and
a signal generator (or radio stations of
known frequency). you can measure
capacitance, inductance. impedance and
Q. I'll give details for calibrating an in-
expensive tuning capacitor and specifi-
cations for a standard inductance coil
that you can build for a few cents in this
article. The serious technician. ham or
experimenter is cheating himself if he
doesn’t have a calibrated capacitor and
a standard inductance coil among his
instruments.

You can salvage the capacitor from
an old radio and use only one section. Or
you can buy a capacitor like the one 1
used for less than a buck. You can use a
ready-made case or install your capaci-
tor in a cigar box. Your cost can run

3/4°01A

91 T N° 30 ENAM COPPER
““MAGNET WIRE

.I I ]
= ! '_APPRCI.H_*I

CLEAN ENDS, BEND BACK & TIN

END VIEW
{SECTION)

Fig. 1—Construction details of the 100-
uh standard coil.

7

Fig. 2—Coil-winding method.

} 3,47:1
® S
o
! YU |
© Q
Fig. 3—Calibrated capacitor, showing
where 1o connect binding-post terminals.
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from almost nothing to a few dollars.

The auxiliary equipment needed to
make measurements is a vtvm with an
rf probe. An rf signal generator is de-
sirable, but you can substitute strong lo-
cal broadcast signals. If you're a begin-
ner and lack some of the equipment,
come along on a reading binge anyway!
You'll find that you can do a lot in elec-
tronics with very little if you know basic
principles.

Winding the coil

To calibrate a capacitor and meas-
ure capacitance by the Q-meter* meth-
od. the first requirement is a standard
inductance coil. Its inductance is 100 uh
and it is simple to construct. Simply
wind 91 turns of No. 30 enameled mag-
net wire on a Y-inch-diameter form.
Wind the coil close. but without any
turn overlaps. The winding will occupy
about 1 inch of the coil length.

I wound my coil on a piece of
% -inch-diameter cardboard tube. You
may use a plastic or bakelite form if
you wish. but it isn’t necessary. Make
two small holes near each end but with
146 inches between cach set of holes
(Fig. 1). Use an ice pick or a very small
drill to make the holes. Start the wind-
ing by looping the wire around through

* An instrument consisting of a signal generator,
a calibrated capacitor and a standard inductance
coil which uses the resonance tuning principle
(used in receivers) for the measurement of L, C,
Z and Q.

the set of holes at one end of the coil
several times. Leave an inch or two of
wire sticking out from the coil. Place the
spool of wire on a nail or a rod fastened
in the vertical position on a board or in
a vise as shown in Fig. 2. Then turn the
coil form and smooth the wire as you
wind it on the form. The spool-spindle
combination should have enough fric-
tion to kecp the wire under tension so
you can wind the coil tightly. If tension
is too great. the wire may break. Count
the turns to 91 and stop winding. Pass
the wire through one of the small holes
you've provided and then loop through
the other one as you did on the other
end of the coil.

Scrape the enamel off the wire
ends, double the ends back on them-
selves. and tin them. Use a hot, clean
soldering iron and rosin-core solder for
this and any subsequent soldering work.
Apply a thin coat of coil dope, Duco ce-
ment, collodion or finger-nail polish to
the coil windings to hold the turns in
place.

Next—the capacitor

The calibrated capacitor is housed
in a bakelite case and has additional ter-
minals to facilitate measurements. The
circuit arrangement is in Fig. 3.

First, drill the panel according to
the layout of Fig. 4. All holes are
$1s-inch diameter except for the $8-inch
hole for the tuning capacitor shaft.

' | /32" uiws
O ¥ FOR 3/16" HOLES

CALL LN-NOTED HOE ES ARE 3067 50A.
CORNER HOLES O BANED BHEW AORCHASED )

|

/1
cs!
3-172"

O

O

- 6

Fig. 4—Panel layout for the calibrated capacitor.
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Front view of the calibrated capac-
itor mounted in iis bakelite case.

|

HAIRLINE
| Fig. 5—Point-
er knob detail.
ACTUAL SIZE

Mark off the hole positions with an ice
pick or center punch and drill 33u-inch-
diameter starter holes. Then enlarge all
holes to %¢-inch diameter. Finally, en-
large the tuning-capacitor shaft hole to
Sg-inch diameter. Place the panel on a
piece of scrap wood during drilling to
avoid breakage.

Next, cut the variable capacitor
shaft so %s-inch extends beyond the
bushing. Place the part of the shaft to
be discarded in the vise while you saw
it. Catch the capacitor with your hand
when it drops free. Dress the cdge of the
shaft with a file to remove burrs. Be
careful not to let sawdust or filings get
between the capacitor plates.

Mount the variable capacitor and
the five binding posts on the panel.
(Cement a piece of aluminum foil to the
panel and ground it to the capacitor
frame for shielding if you use the bake-
lite panel. Extend the foil to fit under
the common terminals numbered 1, but
not under the others.) Insert a YAs-inch-
thick washer between the back of the
panel and the variable capacitor under
each of the screw holes. Fasten the ca-
pacitor with Y4-inch 6-32 screws. The
two bottom binding posts (ground com-
mon connection) are black, and the oth-
er three are red.

Remove the trimmer screw on the
capacitor and bend the small trimmer
plate away from the small stator on the

AUGUST, 1963
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side of the capacitor. Replace the mica
washer and fasten the screw down tight,
leaving the trimmer plate free. Then
proceed with the wiring.

Make the pointer knob out of a
Ye-inch-thick piece of clear plastic.
The pattern and size are shown in Fig.
5. Make the hairline by laying a straight-
edge on the plastic and scratching with
an ice pick or other sharp instrument.
Then fill the hairline with India ink. Ce-
ment the pointer (hairline down) to the
knob with Duco cement. Position the
plastic pointer so the setscrew is away
from the pointer. Also be sure you get
the pointer hole centered on the knob
hole center.

Next, cut a piece of high-quality
cardboard or paper (that will take ink
without smudging) to 3% x 43 inches.
Locate the shaft center at the middle of
the long dimension and 78 inch from the
bottom along the height dimension.
Then, with a compass, ink in a 2-inch ra-
dius arc and pencil in 1'%4¢- and 17%-
inch radius arcs. using the capacitor-
shaft center mark as center. Pencil an
44-inch-radius circle using this same
center. Cut out this circle with a pair of
scissors. Center this piece of paper on
the variable-capacitor shaft center on
the front of the panel and fasten tem-
porarily with cellophane tape at the cor-
ners. Fasten the knob on the variable
capacitor shaft. Now you're ready to
calibrate. When calibration is com-
pleted. the piece of paper can be re-
moved and the calibrations inked in.
The pencil arcs were provided as guides
for calibration mark lengths.

[ (,P”_J f (mc) | ¢ (pf) | f(me) | (pf) l f {(mc)

10 | 504 | 130 | 1.39 | 250 | 1.005
20 | 3.55 | 140 134 | 260 |0.988
30 | 290 | 150 | 1.30 \ 270 | 0.969
40 | 251 | 160 | 126 | 280 | 0.950
50 | 225 | 170 | 122 | 290 ’0.935
60 | 205 | 180 | 1.19 | 300 |0.920
70 | 1.90 190 | 1.14 | 310  0.905
80 | 178 | 200 | 1.2 | 320 0.890
90 ' 168 | 210 | 1.10 | 330 0.875
100 | 1.59 ‘ 220 | 1.08 | 340 |0.863
110 | 1.51 | 230 1.05 | 350 | 0.850
120 | 1.45 | 240 @ 1.025

360 | 0.839
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nections to the capacitor.

VTVM
RF
i ]
o
= 0

GEN ol

365-upf variable copacitor (Lafayette MS-214 or
equivalent)

47-ohm VYa-watt carbon resistor (10%)

2 x 33 x 6Va-inch bakelite case (Lafayette MS-216
or equivalent)

Front ponel for cose (Lofayette M$-217 or equivalent)
Binding posts (H. H. Smith, three 220R ond two 2208)
Knob (Lafayette KN-32 or equivalent)

Clear celluloid for pointer
Fig. 6—Setup for calibration and nieas-
urement.

If you can get it in your budget,
you can buy a vernier dial with a write-
in scale. They're made by National,
Millen, etc. Use the manufacturer’s tem-
plate when drilling dial mounting holes.
Mount the capacitor on a bracket fas-
tened to the panel.

Capacitor calibration

To calibrate the capacitor, use the
arrangement shown in Fig. 6. Coil L 1s
the 100-ph standard coil.

For each signal gcnerator frequen-
cy setting, there is a particular capaci-
tance that will produce resonance.
Resonance is indicated by maximum
deflection of the vtvm. If you substi-
tute 100 ph for L in the formula
f, = 1/(22LC) and solve, you get
f, = 15.9/+/C where f, (resonant fre-
quency) is in megacycles and C is in
micromicrofarads (picofarads). Table 1
was worked out from this formula and
can be used to speed up calibration.

Note: Calibration accuracy is lim-
ited by the accuracy of the rf signal
generator and the care you exercise
during calibration. You can check the
accuracy of your signal generator
against radio stations of known fre-
quency on a radio receiver.

Mark the calibration points with
pencil dots just beyond the outer arc
on the paper scale. Add the lines and
lettering after calibration is complete.
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Remove scale from the capacitor and
fasten it on another piece of paper, and
locate the scale arc center. Line up a
straightedge on the center mark and the
respective calibration marks to rule in
the calibration indices. The index lines
for 50-pf multiples and the end-of-trav-
el values extend from the outer to the
inner arc. The smaller division index
lines extend from the outer to the mid-

dle mark. Identify the 100-pf multiples |

and end-of-travel values with numbers.

Refasten the scale to the panel.
It’s a good idea to provide a thin plastic
protective cover. Use tape along each
edge to hold the scale and cover in place.
Install the panel in the case.

Calibration on broadcast stations

If you don’t have a signal generator
but live in an area with heavy broadcast
coverage, you can use broadcast stations
for calibration. They have the advan-
tage of being accurate within a few cy-
cles. The process is more tedious, of
course. The arrangement is shown in
Fig. 7. Do not connect an antenna, or
your calibration will be inaccurate.
Tune in the strongest station in your
area. You know the frequency of the
station and you can use Table I to de-
termine the capacitance at that point.
Then progress to other stations. You
may have a problem identifying sta-
tions. If you use the recommended ca-

RF
PROBE

Fig. 7—Calibrating and measuring with
a broadcast signal.

pacitor, you can use the calibrations on
the original instrument for guidance.
But don’t try to copy them directly
since there are small variations between
units.

Measurements and use

This will be covered in detail next
month. But as a starter, here’s how to
measure capacitance:

1. Connect instruments as in Fig. 6.

2. Turn the calibrated capacitor
to the lowest readable capacitance value
(CI) and connect the unknown capacitor
across terminals 1 and 2.

3. Tune signal generator for reso-
nance (f,) as indicated by peak vtvm de-
flection.

4. Disconnect unknown capacitor
and adjust calibrated capacitor for res-
onance. (If you can’t obtain resonance,
skip to step 6.) Call capacitor setting C2.

5. Then C, = C2 — Cl, where C,
is the unknown capacitance.

6. If you can’t obtain resonance in
step 4, use f, = 1/2x/LC) to com-
pute C. Deduct Cl (Step 2) value from
computed C to obtain unknown C,.

TO BE CONTINUED
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INVENTORS OF RADIO

Sir Oliver
Joseph Lodge

By DEXTER S. BARTLETT

LODGE HAS BEEN CALLED “THE PATRON
saint of radiotelegraphy.” Through him,
early experimenters got their first un-
derstanding of electrical resonance. He
—not Branly—first used and named the
coherer, and he sent wireless signals sev-
eral hundred feet while demonstrating
Hertz’ discoveries.

Oliver Joseph Lodge was born at
Penkull, England, June 12, 1851. He
graduated D.Sc. from London Univer-
sity in 1877. In 1881 he took the chair
of physics at University College in Liv-
erpool, where he remained until, in
1900, he was chosen first principal of
the new Birmingham University. He
was knighted in 1902.

As far back as 1880, he was able
to say, “. . . the transmission of such
things as views and pictures by means
of the electric wire . . . has not yet
been done but seems already theoreti-
cally possible and may very soon be
practically accomplished.”

The phenomenon called cohesion—
the sticking-together of small (metal-
lic) particles in an electric field—dates
back to 1850. It had been used sporadi-
cally from then on, but Lodge and a
colleague used it in 1884 for a remark-
ably far-sighted purpose: clearing rooms
of smoke and fumes!

CAPACITY AREAS

DISCHARGE
Ly DISCHARCGE 12
ct I -0 c2

INDUCTANCE COILS

L3/

LEYDEN LEYDEN

JAR JAR
STARTING
GAP

HV SUPPLY

SUPPLY é

é SUPPLY
GAP GAP

Fig. 1—A transmitter Lodge used
around 1900. High voltage (from spark
coil or Wimshurst machine) charges
Leyden jars. According to Lodge, the
spark across discharge gap is the most
important in  producing oscillating
waves; however, discharge gap can be
shorted and sparks across supply gaps
used alone. In modern terms, CI-Ll~
L2-C2 form dipole antenna system with
distinct resonant (‘‘syntonous”) fre-
quency.
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TO LEYDEN JARS

Fig. 2—One of Lodge’s transmit-receive
circuits. CI-L1-L2-C2 are same as in
Fig. 1, and receiving circuit uses series-
resonant voltage buildup across coils. S
is a high-voltage cutout used to discon-
nect receiver during transmission.

Branly was also working with the
coherer, and in 1891 published among
his findings the fact that metal filings in
a glass tube would cohere for quite some
time after the passage of an electric dis-
charge, and remain conductive, but that
they would separate and become non-
conducting if the tube were tapped. It
seems clear from his report that he did
not realize that the phenomenon was
caused by Hertzian (electromagnetic)
waves. It was Lodge who grasped that
fact and first put it to work.

Around 1897 Lodge turned his at-
tention to wireless telegraphy. With a
collaborator he took out the first patent
on tuned wireless telegraphy, which was
later sold to Marconi. It greatly increased
the range of wireless communication,
and for the first time allowed more than
one station on the air simultaneously.

A brief list of some of his other
work is almost breathtaking:

The seat of emf in a voltaic cell
and the speed of ion movement; elec-
trolysis; investigation of lightning (he
proposed that it might be oscillatory in
nature). Inventions include the disc co-
herer, automatic signaling machine, reed
telegraph relay, portable antennas for
military use, a triode detector circuit,
and a method of cascading two triode
amplifier stages.

He died at Amesbury, Wiltshire,
England, on Aug. 22, 1940. END
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Being 80 miles from town d
FM programs. But you will have to sele
’-"antenna/tp_ counter the. dist

I'M BROADCASTING HAS ENJOYED A PHE-
nomenal resurgence in the past 2 years.
The number of FM stations has in-
creased by several hundred and ithe
number of “good music” stations by
several hundred percent. But thousands
of refugees from TV living on the
fringes of metropolitan areas or, like
myself, out in the sticks, are getting
only partial benefits from FM because
they are either poorly equipped or un-
aware of what is available to them with
good equipment.

By the same token, technicians
and dealers are missing an opportunity
by failing to cash in on the possibiliries
of fringe-arca FM reception. Those who
recall with pleasant nostaigia the good
business enjoyed in supplying packages
of recciver, tower, antenna, ctc., for
fringe-arca reception in the carly years
of TV, would do well to take a look at
the similar possibilities that exist today
in FM.

There are few places in the castern
half of the US and on the southern
Puacific coast where satisfactory recep-
tion of at least a half dozen FM sta
tions is not possible. In many places,
good equipment can bring an embar-
rassment of riches—scores of stations
from different cities. Some of these are
on the same or adjacent channels. with
problems of preventing capture  of
wanted stations by unwanted ones. Pos-
sibilities are more limited in the wide
open spaces of the West, but even here
reception is usually possible from at
least one city.

The problems of fringe-area FM
reception are similar to those of TV.
The first step in solving them is assessing
the possibilities in any given area or
neighborhood. Present reception pro-
vides good clues. It is probable that you
can at least duplicate the best reception
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By JOSEPH MARSHALL

now enjoyed.
You can make a simple test 1o de-
termine whether any present installation
approaches the limit of performance the
state of the art permits today. Tune io a
point in the band where there is no trace
of a station signal. Then short the an-
tenna terminals while listening carefully
to the noisc and watching the tuning
meter or indicator. If the noise increas-
es or decreascs, or the meter or indi-
cator shows a diilerence in reading, the
tuner already approaches the limit of
usable sensitivity. If there is no change,
the tuner is short of what is possible

with current high-sensitivity tuners.
It a tuner does pass the test, check
40—

—_ -

30 {——

SIGNAL TO NOISE
RATIO AT QUTPUT OF
RECEIVER IN DB

20——1—T—

T I

NOISE
< SUPPRESSION
THRESHOLD

1

i | | ]

020
RATIO OF SIGNAL TO RECEIVER
NOISE IN DB

Fig. 1—For wide-band FM reception
the signal must be about 6 db above re-
ceiver noise for noise suppression to be-
gin. After thar point the suppression
curve rises rapidly and even a small re-
duction in receiver noise gives a great
improvement i sensitiviry.
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oesn't mean you

the antenna. There are FM antennas
that can provide gains as high as 12 and
14 db. Therefore, if the antenna, as is
very likely, provides only nominal gain
it is easy fo get an improvement of 6 db
or even more with a better one.

If a location yiclds satisfactory TV
reception, good reception of FM sta-
tions located in the same cities is practi-
cally a sure thing.

Fringe-area tuners

The tuner, of course, is the key to
satisfactory fringe-area reception. For-
tunatelyv, tuner sensitivity has been im-
proved considerably in the past 2 or 3

years. Because of “threshold effect” this

improvement may well make it possible
to enjoy satisfactory reception with
modern tuners in locations where it used
to be marginal or unsatistactory. The
great advantage of FM is its ability to
reduce the noise—Ilo quiet it completely
if the signal is strong enough. But there
is a threshold that a signal has to cross
before quieting can begin. It is cstab-
lished by the input noise of the first tube
in the tuner. With the wide deviation
used in FM broadcasting, a signal has
to be about 6 db above receiver noise
before quieting can begin. But in a good
tuner, once this threshold is crossed. the
improvement in signal-to-noise ratio
can be extren.ely high. Note that in Fig.
1 there is little improvement when the
signal is 6 db above the receiver noise.
But when the signal increases to 8 db
above the noise, the signal-to-noisc ra-
tio at the output is 20 db, an improve-
ment of 14 dh, and the ratio improves
very rapidly with stronger signals.
Even a small improvement in the
noise figure of a tuner can greatly im-
prove the usable sensitivity. At the
threshold level, lowering receiver noise
(not the noise figure) as little as 1 db

& In
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may well produce a 10-db improvement
in signal-to-noise ratio at the output
with the very same input signal.

Newer tubes and better design
have produced tuners with usable sensi-
tivity as much as 6 db better than was
possible 2 or 3 years ago. The race for
the best possible noise figure in tubes is
currently between the nuvistor and
frame-grid triodes. In circuits, it’s be-
tween the cascode and the neutrode.

Tuner sensitivity is rated in several
ways. The oldest and most flattering fig-
ure is in terms of the weakest signal into
a 72-ohm input that will produce 20 db
of quieting. This standard can yield
sensitivities as good as 0.5 pv and bet-
ter.

Unfortunately, several things about
this measuring method make it a poor
measure of performance. For one thing,
all antennas covering the entire FM
band are 300-ohm antennas. The same
tuner will require at least twice the in-
put signal to provide 20-db quieting
with a 300-ohm input.

Furthermore, 20 db of quieting falls
considerably short of providing high-
fidelity reception. Finally, the quieting
sensitivity is measured with an unmodu-
lated signal and gives no hint of what
happens to the modulation which, after
all, is the thing we want to enjoy. A
narrow-bandwidth tuner will almost al-

IF SIGNAL AMPLITUDE

I 100 KC

LIMITING ___
THRESHOLD

6AU6
 2ND IF AMPL

(VIOOV Y240V

ways have better quieting sensitivity
than a wide-bandwidth tuner. But if the
bandwidth is so narrow that the signal
sidebands cannot pass through it, dis-
tortion will be high and the signal,
though audible, will not be tolerable.
And a wide-band tuner with seemingly
inferior quieting sensitivity may well
deliver better overall quality on weak
signals because of lower distortion,
while a narrow-band receiver may make
it possible to log very weak signals but
will generate too much distortion for
satisfactory high fideliry.

Theoretically, minimum distortion
on very weak signals calls for a band-
width in excess of 200 kc. As it happens,
the effective bandwidth of an FM tuner
varies with the signal strength. A very
weak signal that just barely passes the
limiting threshold in effect faces the
narrowest portion of the response curve.
This is true as indicated in Fig. 2, be-
cause in this case only the sidebands
closer to the carrier benefit from limit-
ing. Noise suppression may be satisfac-
tory but distortion of the extreme side-
bands will be high. On the other hand,
a signal strong enough to poke its en-
tire body above the limiting threshold
looks in effect into the widest portion of
the selectivity curve 6 db or more from
the top. Thus, a tuner with a 150-kc
bandwidth may produce high distortion

150 KC

(8] (%) (8] [&] [&] Ul ]
FSTTITTd Vel DT Td Tl T T T
Wy ['e] "2} ['e] ['e]
8 = £ 8 z £ 3 = R
S g ] =] =] =] ] =] ]
WEAK SIGNAL STRONG SIGNAL IDEAL CURVE

Fig. 2—A weak signal faces the narrowest portion of the receiver bandwidth. A
strong signal, in effect, finds the bandwidth wider because of limiting action. For low
distortion on weak signals bandwidth must be at least 150 kc at the very top of the

response curve.
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Circuit of a typical high-quality i.f. am-
plifierlimiter strip in an FM tuner.

on extremely weak signals but accept-
able reception on slightly stronger sig-
nals. Obviously, if two tuners have the
same quieting sensitivity, the one with
the wider bandwidth will have better
usable sensitivity on a modulated signal
because it yields less distortion.
Fortunately, in the interests of
simplifying the choice of a tuner, the
IHFM standard of measuring sensitiv-
ity takes the bandwidth and the distor-
tion it may produce into consideration.
Under the IHFM standard, sensitivity
is rated in terms of the weakest signal
with 100% modulation that will pro-
duce, in the output of the tuner, no more
than 3% noise plus distortion. This is a
far more stringent and significant rat-
ing and guide to fringe-area perform-
ance. The tuner with 0.5-uv sensitivity
for 20 db of quieting with a 72-chm
input may need from 2 to 5 uv to meet
the IHFM standard with a 300-ochm in-
put. Currently the best obtainable
IHFM sensitivity with a 300-ohm input
is around 1.5 pv and the average for
highly sensitive tuners is between 2 and
3 pv. I would say that 4-pv IHFM sensi-
tivity is the minimum for fringe areas.

Limiters

Limiting should not only start on
the weakest possible signal but, once the
limiting threshold is crossed, the limit-
ing should increase very steeply with
every increase in signal strength until
complete saturation is achieved. It
should not take much more than 10 pv
to produce complete limiting, and the
quicker the tuner provides complete
limiting, the better (Fig. 3).

Most fringe-area tuners will have two
limiters with discriminator detectors
and at least one with ratio detectors.
The better ones will have two even with
a ratio detector. In several current tun-
ers, the i.f. amplifiers and limiters are
arranged- to. give progressive amplifica-
tion and limiting. Usually the second or
final limiter will be circuited to limit all
the time. The first limiter provides am-
plification on weak signals, and the i.f.
amplifiers begin to limit in turn as the
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signal increases.

Though with progressive limiting
two i.f. stages and two limiters can
provide high usable sensitivity, there
may be a decided advantage in a tuner
that uses three i.f. stages plus two lim-
iters. Thus in a locality where one or
more of the desired stations are on ad-
jacent channels, it is practically essen-
tial to choose a tuner with at least three
i.f. stages to get enough selectivity.

Another fine quality of FM recep-
tion is the ability of the tuner to sup-
press completely the weaker of two or
more signals on the same channel, or, to
put it another way. for the strongest
signal to capture the tuner. This cap-

20 TIT |
M AUDIO OUTPUT
5
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!‘ /
1 '4 A
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- N
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20 .
\\‘,- TUNER A
30 | NoISE
~. | REDUCTION
TUNER B 11\ Y.
N S
40 :
50
1uV OuV 100uV
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Fig. 3—Steep limiting curve essential for
hi-fi reception of weak signals. Tuner A
has more gain and gives traces of weaker
signals than tuner B which has steeper
limiting. Both have the same 1HFM sen-
sitivity, but tuner B is saturated with a
10-pv signal while tuner A needs 50 wv.
Thus on dll stations above 3 pv tuner B
will produce less distortion and noise
and therefore better fidelity.
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ture ability varies with different tuners
and is expressed in a capture ratio. A
figure of about 1.5 db is tops and any-
thing under 6 db is very good.
Capture ratio can be extremely im-
portant in the fringe areas. A good cap-
ture ratio will not only prevent audible
co-channel interference but, in combi-
nation with a rotatable antenna with a
good front-to-side or front-to-back ra-
tio, may make it possible to receive two
or more stations on the same channel.
A good capture ratio together with
good selectivity also favors reception of
stations on adjacent channels.
Oscillator stability is also impor-
tant. The afc should be capable of being
disabled or adjusted. Even with afc, os-
cillator stability should be very good. In
many ways a tuner without afc is prefer-
able because it implies that the oscil-
lator stability is inherently good. Also.
a tuner without afc is certain to have a
very wide-band detector which favors a
good capture ratio. low distortion on
weak signals. and easy wning. Further-
more, a wide-band detector is usually

!
T

39MC L< | SBMC
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Fig. 4—Narrow-band detectors yield
three-point tuning—the major peak at

resonance and lesser peaks on each side.

These “side responses” can obscure or

suppress weak adjacent-channel stations.
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free of “three-point tuning” (Fig. 4).
With narrow-band detectors there is
enough response at the two outer skirts
of the response curve to obscure and
often to make impossible the reception
of weak signals on channels adjacent to
strong ones.

Another important characteristic
for weak-signal reception is the ab-
sence of oscillator “pulling”™. An oscil-
lator that pulls has the same effect as
afc on adjacent weak signals. 1f. with
the afc disabled. stations tend to pop or
snap into resonance—very much as if
the afc were on—the tuner is definitely
gutlty of pulling. But if even a very
strong station has to be tuned carefully
to resonance, it is relatively free of
pulling.

Antenna arrays

There is no substitute for a good
antenna. and the best tuner will profit
from being fed the fattest possible sig-
nal by the antenna. Yet manv people,
though using a 10-element TV array,
still use a folded dipole or a turnstile
for FM reception.

FM antennas have been covered
(“Stereo FM Antenna Has High Gain
and Quality,”March 1963): we will con-
centrate on general considerations and
ways and means of utilizing a given an-
tenna most effectively.

To begin with, it is always worth-
while to trv to use a high-gain TV an-
tenna for FM reception. If the TV an-
tenna won’t work—or if it still leaves
some FM stations of onlv marginal
worth—choose a suitable FM antenna.
Get one with at least 5 elements and
preferably 10. It doesn’t pay to skimp
here. The difference in cost between a
5- and a 10-element job will be small
compared to total cost of the installa-
tion and even the fingst tuner will profit
from the fatter signal.

In most fringe locations. the an-
tenna should be rotatable. You can ex-
pect to receive FM stations from several
directions even if now you receive TV
stations from only one. Furthermore. a
rotatable antenna will greatly assist re-
ception of stations on adiacent or the
same channel. and minimize multipath
distortion,

Boosters

Boosters may or mav not help. de-
pending on the tuner. Thev are broad-
band devices and seldom give as good
a noise figure as a tuner using the same
tube and circuitry. The new boosters
use frame-grid tubes in cascode or neu-
trode configurations. These improve the
absolute sensitivity of many older tun-
ers. And. though they may not improve
the noise figure of the new tuners. thev
may improve reception by increasing
the gain of the system and thereby the
degree of noise suppression, through
improved limiting END
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Specifically intended for “entertainment
product” replacement, these low-cost
“Surmetic” silicon diodes from Motorola
can carry 1 amp and have a piv of 400.

T

Hardly in the TV-replacement category,
these stud-monint silicons can handle up
to 250 amps continuous, with surges up
to 4,500 amps over 1 cvcle!

replace them
with silicons!

Smaller, cooler and longer lasting
than any other rectifiers, these
will save you money.

BY JAMES D. McCALL~*

VACUUM-TUBE RECTIFTERS BURN OUT
and lose emission. Selenium deteriorates
with age. Silicon rectifiers don’t. Proper-
ly installed, a silicon rectifier is more re-
liable than any other type. A job stays
repaired. Fewer callbacks, greater cus-
tomer good-will.

Lower inventory is another ad-
vantage. A silicon rectifier can be an al-
most universal replacement for any ap-
plication. A single type (the 1N1695,
for example) can replace a full line of
65-, 150-, 200-, 300-, and 400-ma sele-
niums and many vacuum-tube recti-
fiers. Silicons can be installed easily in
even the tightest locations. Their high
current ratings at relatively high tem-
peratures reduce heat-sink require-
ments. By stocking a few silicon units,
you can save many costly callbacks
where replacements are not available.

Silicon rectifiers outperform sel-
eniums, and do a better job than ger-
manium ones, which have a slightly
lower forward-voltage drop but higher
leakage currents and lower operating
temperature ratings. With silicon recti-
fiers, therefore, you can get a higher
B-plus voltage for a brighter TV pic-

*Applications engineer, Motorola Semiconductor
Products Div.

REVERSE
CURRENT

Ne——, e
REVERSE VOLTAGE {VOLTS)

Typical of inexpensive, all-purpose sili-
con rectifiers is this little job rated to
carry 1 ampere.
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ture and greater undistorted audio in
cases where the receiver stages are not
already operating at their maximum
rated power. Fig. 1 compares the volt-
age drop and reverse current rating ot
silicon, selentum and 5U4-G rectifiers.

Selecting the proper rectifier

While a single silicon rectifier could
be selected to replace virtually any rec-
tifier encountered in consumer product
equipment, there is a good reason for
stocking at least two or three types: eco-
nomics. The cost of a rectifier increases
with current and peak-inverse-voltage
rating, and there’s little to gain by using
a high-current high-voltage rectifier
where a lower-cost unit will do the job.
An understanding of silicon rectifier
characteristics will help you select the
proper replacement units.

Current Rating. Silicon rectifiers,
like all semiconductor devices, must be
current derated as temperature rises be-
yond the normal. (Fig. 2). The derating
curve for a typical unit rated 600 ma at
45°C (113°F) shows that the unit can
be used to supply only 250 ma at
100°C. This is simply because a semi-
conductor device, used without an ex-
ternal heat sink, must dissipate the heat

40
FORWARD VOLTAGE {VOLTS}

Fig. 1—Forward and reverse character-
istics of a 750-ma 400-piv silicon recit-

fier compared with a 500-ma selenium
and a 5U4-G tube rectifier.
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Fig. 2—Current derating graph shows
how current capacity decreases as tem-
perature goes up.

due to its internal power loss directly
through its case, while still keeping the
junction temperature at a safe value.

The small package of a silicon rec-
tifier is possible because it has lower loss
compared to selenium and tube recti-
fiers. The package itself, in normal ap-
plications, will dissipate well enough.
An ambient temperature of 100°C, for
example, corresponds to 212°F—far
above normal chassis temperature. And
when a silicon unit replaces other types
of rectifiers, especially tube types, the
temperature around the rectifler is fur-
ther reduced by the lower power loss in
the silicon device so that a practical
limit of 80°C (176°F) can safely be as-
sumed for all but very unusual applica-
tions.

Voltage Rating. Just as important as
the current rating of a rectifier is its
peak-inverse-voltage (piv) rating. If too
much reverse (or inverse—same thing)
voltage is applied between the rectifier
terminals, the unit will be permanently
damaged.

The required piv rating depends on
the power supply circuit. In a half-
wave. capacitor-input supply (Fig. 3)
the rectifier, at worst (with the load
open-circuited), is subjected to a piv
twice the peak input voltage. In such
circuits the rectifier piv rating must be at
least twice the peak, or 2.82 times the
rms voltage applied to the rectifier in-
put. In areas where the line voltage is
often higher than normal, be sure to
take that into account. In special appli-
cations with extremely high piv’s. you
can series-connect two or more lower-
piv diodes.

In full-wave. capacitor-input cir-
cuits (Fig. 4), each rectifier must again

+
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Fig. 3—T1ypical half-wave rectifier cir-
ciiit.

- T
]

AC INPUT % c éLOAD
1__.;

Fig. 4—Typical jull-wave rectifier cir-
cuit.
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have a piv rating of twice the peak, or
2.82 times the rms voltage of half the
transformer secondary.

In full-wave bridge circuits (Fig.
5), each rectifier must have a piv rating
of at least the peak value (1.41 rms) of
the voltage across the transformer sec-
ondary.

For both full-wave and bridge cir-
cuits, the average current through each
rectifier is only half the total load cur-
rent, and the rectifier current rating may
be chosen accordingly.

With power supplies using choke-
input filters, piv ratings are somewhat
relaxed under normal operating condi-
tions. Yet during initial warmup, piv can
approach capacitor-input values. For
maximum reliability, therefore, better
use the same piv ratings as with capaci-
tor-input filters.

When you connect two or more
rectifiers in series to handle unusually
high piv’s, shunt each one in the series
string with a 100,000-ohm to I-meg-
ohm resistor. This helps distribute the

+ R
ACINPUT% VRMS A
k1 +
— ]

Fig. 5—Full-wave bridge rectifier.

LOAD

LaASA-

peak inverse voltage across the series
string more equally among the recti-
fiers. Two rectifiers in series will carry
the same current, but in general-pur-
pose silicons, back-resistance is not care-
fully controlled. The inverse volitage
will thus depend on the back resistance;
the higher-resistance diode will hold
back more than its share and may fail
sooner. Once it shorts, the other is sure
to follow, since the full piv is now across
it. Shunting the diodes with resistors
helps prevent this trouble.

Surge Currents. With capacitor-in-
put power supplies. surge currents can
be tremendous if there is little series re-
sistance in the circuit. (This is the cur-
rent that charges the filter through the
rectifier when the equipment is first
turned on.) If the capacitor is fully dis-
charged at turn-on, it is a virtual short
circuit across the output of the rectifier
until it becomes charged during the
first quarter-cycle of the applied volt-
age.

With vacuum-tube rectifiers, the
forward resistance of the tube is usually
great enough to limit the surge current
to a safe level. With selenium rectifiers
(lower forward resistance), a series
surge-limiting resistor (Rs in Figs. 3, 4
and 5) is almost always used. When
either of these rectifiers is replaced with
a silicon unit, the surge current will be
much larger because of the very low
forward resistance of silicon diodes. A
surge-limiting resistor is vital unless the

www americanradiohistorv com

transformer winding resistance alone is
high enough to keep the current within
the surge-current rating of the rectifier.
The total resistance value required
can be calculated from the equation

Ve

Ry = - —
¢ I, rating of rectifier

where R; is the required value of limit-
ing resistor. Is the surge current. and
V: the peak voltage.

If the measured dc resistance of
the transformer secondary, plus that of
any existing surge-limiting resistor,
equals or exceeds the calculated value.
no circuit modifications are required. If
the calculated value is higher, any exist-
ing resistor must be increased to equal
or exceed that value. The minimum
power rating of the surge-limiting resis-
tor can be determined from the formula
P = 2I'R where P = resistor power
rating (including a 2-to-1 safety factor),
and I = the average output dc of the
supply.

Because of the lower forward volt-
age drop of silicon rectifiers. (even in-
cluding a surge-limiting resistor), the dc
output voltage of the power supply will
normally be higher than in the original
circuit using tube or selenium rectifiers.
This increased output voltage often im-
proves circuit performance. Where the
circuit is already operating at maxi-
mum voltages, however, the surge-lim-
iting resistor—or the value of any filter
resistor in the power supply—will have
to be increased to reduce the voltage to
its original level. Watch filter-capacitor
ratings, especially.

Surge-limiting resistors are needed
only in capacitor-input filter supplies.
The inductor in choke-input filters lim-
its the surge current to safe levels.

Vacuum-tube rectifiers used in se-
ries-heater arrangements can be re-
placed with silicon rectifiers if you com-
plete the series-heater string through a
suitable dropping resistor. The addition-
al resistor can be wired across the heater
terminals of the now-unused rectifier
tube socket. The resistance value and
power rating of the resistor can be cal-
culated by checking the heater voltage
and current rating of the tube and ap-
plying the standard Ohm’s Law formu-
las (R = E/Tand P = EI).

Since the resistor will drop some-
what more voltage during the initial
warmup period, its power rating should
be at least twice the calculated value to
provide an adequate safety factor.

Installing silicon rectifiers

Silicon rectifiers come in a variety
of standard packages. Probably the
most useful for replacement purposes is
the package with pigtail leads on the
ends of the rectifier. Such units can be
installed easily on printed-circuit boards
or wired to tube socket terminals or ter-

A
55

£


www.americanradiohistory.com

_ TABLE
Current Rating PIV
(Resistive Load) (Volts) Type Number
ma
750 300 [IN539, 1N2612
750 400 1N540, 1N2613,
N1169*
750 500 |1N1095, 1N2614
750 600 |1IN1096, 1N2615
750 800 |1N2616
750 1,000 11N2617
600 300 | 1N1694
600 400 | 1N1695
600 500 |1IN1696
600 600  [1N1697
*At 25° C.

minal strips in conventionally wired
sets.

Tube rectifier replacement is usual-
ly the simplest. All you have to do is re-
move the old rectifier tube and wire the
silicon rectifier to the socket terminals
corresponding to the plate and cathode
pins of the tube.

Replacing a selenium rectifier
sometimes presents a problem because
taking out the defective unit also re-
moves the connecting points for the rec-
tifier leads. 1t’s relatively simple, how-
ever, to remove these wires and con-
nect a silicon rectifier directly to the
terminals to which they were connected.

Observe polarity when you install
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the replacement unit! Also, mount the
silicon rectifier away from heat radiators,
such as high-power resistors.

Practical replacements

The table shows representative sili-
con rectifier types ideally suited for re-
placements in radios and TV sets. Cur-
rent and piv ratings are listed for each
unit, and additional technical data can
be obtained from manufacturers’ data
sheets.

There is just one additional point
to keep in mind when evaluating data-
sheet information. The data usually ap-
ply to resistive or inductive loads. When
used with capacitive loads. the rectifier
must be current-derated. (Remember the
high peak currents in such loads.) When
maximum output currents for capacitive
loads are not specified in the data
sheet, a rule-of-thumb is to derate to
two-thirds the maximum resistive load
current for reliable operation.

Things to keep in mind

Used within its ratings. there’s no
rectifier more reliable and versatile than
a silicon. You can use them in indus-
trial cquipment, broadcast transmitters
—anything.

If you're a service technician. you
might consider carrying a few silicon
rectifiers of different commonly met rat-
ings in your tube caddy. along with an
assortment of low-value 1-watt resistors
silicon rectifier awav from heat radia-
as surge limiters. With these, a few volt-
age checks and a little common sense,
you can replace tube and selenium rec-
tifiers with silicons on house calls—es-
pecially nice if you're working on a set
with persistent rectifier failure.

But there are a few things to
watch. First. it’s wise to use a piv rating
about 30% higher than the measured
and calculated value, especially in sets
with short rectifier life. Could be high
line voltage. could be circuit transients
—so play it safe! Another trick in sets
with repeated rectifier trouble (ones
with power transformers) is to bridge a
100- to 500-pf 1.000-volt ceramic ca-
pacitor across the transformer second-
ary to provide a low-impedance path for
high-voltage spikes. Such a capacitor
can often help in transformerless sup-
plies—connect it from the rectifier
anode to B-minus.

Remember that net B-plus will be
greater with a silicon rectifier than with
other types. This is a two-faced featurc
—it can bring increased performance

. or rapid callbacks! If the set's
components are already running near
their maximum ratings, think twice be-
fore slipping in a silicon rectifier, unless
you’re prepared to make other changes,
like increasing the value of series surge
or filter resistors to bring the voltage
back to its original value. END

RADIO-ELECTRONICS
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TV
Tuners

fix them
first . ..

By ART MARGOLIS

WHEN A TV TUNER REPAIR FACES YOU
on the bench you either dig in and re-
pair it or remove the rf unit from the
chassis and trade it in on a rebuilt. The
approach you use depends on the com-
plexity of the repair, your tuner repair
skills and equipment, the cost of the
trade-in and how close the distributor
is to vour shop.

Some shops trade in a large per-
centage, others only a few of the tuners
they handlc. The tack you take depends
largely on the tuner trouble. From
analysis of the symptoms you decide
whether the repair is electronic or me-
chanical, easy or hard.

Whether we trade or not, we go
through some routine procedures. We
make sure the tuner is the source of
trouble. We isolate the defective tuner
section and estimate the time needed to
complete the repair.

Isolation

Talking to some of the factory re-
builders, 1 learned that a lot of tuners
they take on trades need no repairing
at all. In other words, the trouble wasn't
in the tuner to start with. So the first
step is to be sure the tuner is at fault.

A lot of “tuner trouble” symp-
toms confusingly have other possible
sources. Snow will occasionally be
caused by the antenna, i.f. or agc cir-
cuits. Gliosts can also originate in the
antenna, i.f. and video circuits. Loss of
or overloaded audio and video can be
i.f., video, agc or audio output troubles.
Hum bars can originate in any circuit.
Sync troubles can of course be in the
sync circuits in addition to tuner.

So, before attacking a tuner, we
isolate the trouble and make sure it is
in the tuner. This is relatively easy if
you have a flying-spot scanner. You
can substitute an i.f. input containing a
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test pattern for the tuner output. The
i.f. signal is injected into the grid of the
first i.f. amplifier. If a good test pattern
appears on the screen, the tuner is at
fault. If the TV screen still shows the
same trouble, the tuner is exonerated.

Without a flying-spot scanner, iso-
lation is a bit more difficult. Take vour
rf signal generator and set it to the if.
of the TV. Modulate the rf with the
generator’s signal note, usually 400
cycles.

Inject this signal into the grid of
the first i.f. amplifier. If a screenful of
hum bars appears on the picture-tube
face, where the trouble was before, the
tuner is at fault (Fig. 1). If the trouble
is still around, it's somewhere after the
first i.f. grid.

Electronic troubleshooting

Once the trouble is pinned down to
the tuner, we determine whether it is
electronic or mechanical.

It it’s electronic, we almost always
decide not to trade but repair.

The tuner is an electronic unit in
itself. Its circuits are more critical than
other TV circuits. Slight movement of
leads, resistors and capacitors greatly

PIX SCREEN

Fig. I—Injecting a modulated rf signal
at the grids of the first i.f., niixer and r.f.
amplifier grids puts visible hum bars on
the TV screen.
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Trade?

Here are
some hints
on how to
do it.

affects distributed capacitance and in-
ductance effects. To offset this, as little
movement of components as possible is
desired. This means making your tests
outside the tuner barrels and locating

the offending part without extensive
probing of tube sockets and wafer
switches.

This is done with the aid of tube-
socket pin adapters and the schematic
of the TV.

An adapter is inserted between the
mixer tube socket and the tube. (Of
course, the tubes are tested first and
proven good.) Then with the schematic
laid out in front of you. find the mixer.

Set the signal generator at 55.25
mc and modulate it with the 400-cycle
note. The TV should already be set on
channel 2. Inject the signal into the
mixer grid. If sound bars appear on the
screen, the trouble precedes the mixer
grid. If the trouble is between the mixer
grid and the first i.f., weak sound bars
or no sound bars will appear.

Repeat the procedure with the rf
amplifier grid. If the trouble is between
the rf grid and the mixer grid. the
sound bars will be affected adversely.
If the trouble precedes the rf grid, the
sound bars will show up perfectly.

This procedure will isolate the
area of trouble. Once this is determined,
resistance and voltage checks of the in-
dicated stage are made to pinpoint the
actual part.

One good example was a 24-inch
Motorola that had no sound or picture,
but a good raster.

An rf signal was injected into the
first 1.f. and the sound bars appeared.
The tuner was definitely at fault. We in-
serted a tube socket adapter into the
S5U8 oscillator-mixer tube socket, and
touched the signal generator probe to
the mixer grid. Sound bars did not ap-
pear on the screen.

I pulled over the vivm and began
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reading voltages. Mixer plate voltage
was low. Instead of 160 volts, there was
only about 40.

I checked the grid bias. Instead of
—2 as it was supposed to read, it was
+20. No wonder the plate voltage
dropped! The tube was conducting very
heavily.

Turning off the TV, I examined
the schematic carefully. Where could
that +20 be coming from? There was a
10-pf coupling capacitor between the
mixer grid and the rf plate (Fig. 2). I
circled it on the schematic.

Then I gingerly opened the tuner
cage and looked for the capacitor. It
was hidden behind two resistors and a
myriad of wires. It was only a tiny thing
to begin with. Before touching any-
thing, I wanted to be sure it was the
culprit.

I got another tube socket adapter
and plugged it into the rf amplifier
socket. Then I made a resistance read-
ing between the rf plate and mixer grid
the capacitor was coupling. I read 1200
ohms. I examined the schematic. Taking
all the shunt resistances into considera-
tion, it should have read about a meg-
ohm. Looked like the capacitor was at
fault.

I took my tiny dikes and snipped
one end of the capacitor, leaving some
lead sticking out of both the capacitor
and the tube socket pin at the mixer
grid. Then 1 attached the vtvm probe to
the rf plate. With a needle-nose probe
I touched the open end of the capacitor.
Good! 1200 ohms. It had shorted.

Note, the only cutting so far was
the one snip of the capacitor. Nothing
else had been touched. All readings
were made outside the tuner barrel.

I snipped the other end of the ca-
pacitor, again leaving some lead stick-
ing out of the connection point in the
barrel. Then with my soldering aid I
twisted the excess leads, each into a
hook.

The replacement capacitor leads
were also twisted into a hook. Then the
replacement was hooked onto the old
twisted leads. It hung there as close to
the position of the old one as possible.

A thin-nose soldering iron put a
ball of solder at each point. The new
replacement was firmly in place. The
TV came on like new. Sound and pic-

72 5U8
MIXER

RF AMPL
PLATE

Fig. 2—The 10-pf coupling capacitor
had shorted and put 20 volts on the mixer
grid.
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ture were still in perfect alignment since
little had been touched.

Mechanical repairs

If the trouble is mechanical, a
physical checkup is in order. The tuner
barrel spins many miles during the
course of a year, wearing out contacts,
plastic shafts. etc. The worn parts cause
loss of picture and sound. To restore
the picture they must be replaced or
repaired.

It’s best to retire a really beat
tuner by trading it in. However, they
are in the minority. Most mechanical
faults can be easily fixed. All you need
to know is how to do it.

Space limitations will not permit
me to examine and explain all tuners
and all mechanical repairs, just as [
can’t go into a great number of elec-
tronic repairs. However. here are the
two commonest. Maybe after doing
them, you’ll be able to figure out other
jobs you’ve been trading in.

Both troubles cause the same
symptoms, intermittent loss of sound
and picture. You’ll discover trouble
No. 1 in tuners in late model Philcos.

During production the tuner’s wa-
fers are installed and soldered in by
hand. Great care is used to solder with
the least amount of heat possible, yet
make each joint good.

As a result, the rosin flows heavily
with the solder. The joint holds good.
That is during the first year of service.
Then the rosin begins to get between
the contact point and the solder. Yes a
good old-fashioned rosin joint.

When you get a tuner that devel-
ops intermittent channels, this could be
the trouble. If you’re lucky enough to
have the intermittent acting up for you,
leave the TV on during the repair. If
not, you can turn the TV off.

Methodically touch every solder
joint in the tuner with a hot iron till the
solder flows well. If the TV is on, when
you hit the bad ones the channel will
snap back on. If the TV is off, your
cure will not be as sure. As an extra
bonus. while you are going tediously
from contact to contact, you might hit
a couple that never had any solder to
start with.

While not very dramatic, this par-
ticular repair accounts for many trade-
ins, according to distributors.

The second common trouble you
are familiar with, but not as sure of the
repair. It's common to lots of Magna-
voxes and Admirals. Some of the Sarkes
Tarzian’s fall prey to this one too, plus
others.

The symptoms: You must jiggle
the tuner to get the channel to stay on.
This is similar to the routine cleaning
trouble symptoms, but cleaning doesn’t
help.

You'll find that rotating the tuner
in one direction loses the channels. Yet
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A
DRILL HOLE HERE

Fig. 3—When the plastic shaft slips over
the metal one, drill a sinall hole through
both shafts and insert a pin to lock them
together.

when you rotate the tuner in the other
direction the channels return, but will
not hold.

What's happening can be observed
if you remove the tuner from the chas-
sis and observe the center shafts. The
core of the shaft is metal. The shaft
around the core is plastic. The plastic
shaft is attached to the drum.

The metal and plastic shafts are
supposed to be welded together tightly
and move as one shaft. As you rotate
the tuner, you see the shafts are no
longer welded together and the plastic
shaft slips as you rotate the metal core
shaft which extends out to the channel
selector knob. The repair? You must
weld the two shafts back together
again. How?

First, line up the plastic and metal
shafts to the alignment that makes good
contact and produces good pictures on
all channels.

Then take a Y4-inch drill with a
tiny bit. Drill a hole at a convenient lo-
cation through the two shafts, starting
on one side of the plastic, through the
metal core dead center, then out the
other side of the plastic (Fig. 3).

Take a piece of nail or any other
form of pin and tamp it into the hole,
being sure that it holds tight. With this
supporting bar in place, the two shafts
have no alternative but to rotate to-
gether as they did when new. If you
master this technique, you’ll really re-
duce trade-ins. '

To sum up, use a routine proce-
dure when you examine a suspect tuner.
First step, make sure the tuner is at
fault. Next. isolate the defective tuner
section. Then, determine whether the
repair should be continued or a trade-in
deal made.

Electronic repairs can usually be
repaired on the spot. Serious mechani-
cal breakdowns are best traded in.
Not-so-serious mechanical breakdowns,
if you develop the techniques, can be
repaired on the bench. The main point,
to a busy businesslike TV technician—
is it cheaper to fix or trade? The least
expensive procedure is the one vou
should use. END
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WITH THE MASSIVE MISSILES AND
boosters that carry our space gear
aloft the noise levels can be ter-
rific. The designer of clectronic
gear for guidance, communica-
tions and the multitude of intri-
cate activities necessary must
consider this noise environment,
test his components for it and
develop “noise-proof” systems.
To simulate this ambient noise.
the acoustics laboratory is used.

Noise test sources

High-level noise can be pro-
duced in two ways—mechanical-
ly, as with sirens and whistles, or
electronically. As electronics
technicians, let's look at the sec-
ond method.

At Bell Acrosystems Co. we
use a basic system of electronics
for generating noise fields. One
typical channel is shown in the
block diagram (Fig. 1). For a source of
sound or noise, we have a choice. An
audio oscillator gives us single, discrete
frequencies, handy for finding resonant
conditions in components. Or we can usc
a picce of gear known as a random-noise
generator, that produces all frequencies
in a given range—say from 20 cycles to
20 kc—with no definite repeatability
characteristics. This is the most versatile
source. Combined with variable electron-
ic filters to be discussed later, almost any
noise environment can be simulated.

* Instrumentation technician, Bell Aerosystems Co.

5

A small reverberation chamber with its
variety of drivers.

Then. we can use an external source to
drive the system. A most practical
source of this type has been the tape
recorder or the tape loop, particularly
in reproducing rocket noise.

From our source we proceed to
the electronic filter bank. Each filter
allows us to accentuate or attenuate a
given frequency or band of frequencies
to produce a composite signal that sim-
ulates the actual sound the part under
test will see. If the distribution of fre-
quencies in the original noise field is
unknown, the filters can be adjusted for
a standard random-noise spectrum.

PREAMP m

PREAMP

:

PREAMP LSPKRS

VARIABLE
AUDIO FILTERS
ose” [ h(@:5\
EXTERNAL ]
SOURCE é N g'XER

— ——

— MASTER
L / /) GaIN
RANDOM LZ/
NOISE  |—
GEN

PREAMP

PREAMP

Fig. |—Basic “chain” of devices used to create or reproduce a noise field for testing

conponents.
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By WILLIAM F. KERNIN

Some of the world’s highest fi
helps to test everything from
transistors to steel panels for
structural weakness.

From the filters, the in-
dividual signals go to mixers
where they are combined to form
a composite noisc signal. We arc
concerned with three types of
composite—low-, medium-, and
high-frequency bands. A sepa-
rate electronics “chain” is re-
quired for cach of the three
bands.

From the mixers, each type
of composite signal goes to its
group of preamps. The basic
preamp is a low-noise, wide-band
amplifier with a variable gain
control and metering circuit to
measure how much signal it is
feeding to its power amplifier.
Each power amplifier in turn
drives its own speaker.

Thus, using the various fil-
ter and gain controls, the sound
product from a given speaker
can be pretty well tailored.

Monitoring

Fig. 2 shows in block form a basic
monitoring and measuring system.
Mainly, microphones designed to handle
high-level sound are used, such as the
Massa M-141. The outputs from these
microphones are fed to General Radio
sound-level meters and analyzers where
overall and individual band sound levels
are monitored and recorded. For long
microphone extension lines, a high-
impedance-input amplifier—cathode-fol-
lower system boosts the signal-to-noise
ratio. Outputs are also provided for
tape recording these microphone signals
for future analysis.

The microphones are usually lo-
cated in the test chamber so that one
monitors the sound field being created

Cracked struts on a test panel subjected
to a high-level noise field.
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Fig. 2—Noise monitoring and measuring
system. Recorder permits preserving in-
formation for later analysis.

by the speakers and one or more moni-
tor the sound pressure levels at given
locations near the part under test. The
photograph of one of our large elec-
tronic consoles will give you some idea
of the equipment used for a typical
chamber.

A fairly straightforward system of
clectronics, isn’t it? But it presents some
impressive engineering problems.

Let’s look at some of the electron-
ics used. Fig. 3 shows the circuitry for
the power amplifiers used in our con-
soles. Although rated at 150 watts, they
are used at the 50-watt level most of the
time. The 150-watt rating gives us a
margin of power for handling peaks and
transients.

The output circuit is based on the
Dynaco A-450 transformer with four
6CA7’s (EL34’s) in push-pull parallel.
An efficient printed-circuit voltage am-
plifier and phase inverter drives these
output tubes.

An interesting feature of the power
amplifier: to protect the output tubes,
their common cathodes are fused with a
V2-ampere fuse. If the tubes are over-
driven or “take off” on their own, the
fuse blows instead of the tubes. To
show that the fuse is gone, an NE-51
neon bulb located on a central control
panel and two resistors (R15, R16) are
used. As long as the fuse is OK, the
NE-51 connected across it stays out;
when the fuse goes, the bulb lights up.

The preamplifiers are based on the
circuit of Fig. 4. A low-noise 12AY7 is
used in a moderate-gain, low-hum, low-
noise circuit. Gain is controlled by a 10-
turn potentiometer R1. R2 eliminates
any sudden surges through the speakers
if the arm of the potentiometer should
ride over a rough spot or break contact
intermittently. A cathode-follower stage
drives a monitor meter and the power
amplifier with no loading effect on the
preamplifier.

Commercial electronic filters and
random-noise generators are used for
the rest of the electronics “chain”.

Test chambers
At present, Bell Aerosystems Co.
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Electronics control and monitor console for large test chamber.
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Fig. 4—Preamplifier—cathode-follower circuit, with metering.

uses four basic types. The tuned tube is
perhaps the simplest example of the
first type—the resonant chamber. As
can be seen in Fig. 5 and the photo-
graph, an ordinary PA driver is mount-
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ed in one end of a long tube. From the
other end, a snug-fitting piston is insert-
ed with the test component mounted on
it. The microphone monitors the ‘nten-
sity of the sound field created in the

RADIO-ELECTRONICS
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“Tuned-tube” setup described in the article. Equipment is ready for a typical fest.

tube. The driver is driven by a power
amplifier at a desired frequncy and the
piston is moved in and out of the tube
until the microphone gives a maximum
indication. When this condition is
reached, the tube is tuned for the input
frequency—like a tuned organ pipe in
reverse. This system is good for specific
discrete frequencies and can be used to
best advantage in testing electron tubes,
relays, transistors and other electronic
parts o determine their points of reso-
nance or weakness.

The sccond type is called a rever-
beration chamber. This, in simplest
form, is a box built so that no two sides
are parallel or perpendicular. Hence, re-
flections of sound waves ofl the walls
produce a diffused sound field within the
enclosure. The photo at the head of this
article shows a small version.

This type of chamber is driven
with a multitude of speakers (woofers,
squawkers and tweeters, in hi-fi par-
lance) fed with random-noise or a re-
corded ambient-noise program through
the clectronics system previously de-
scribed. The sound field produced in this
chamber more nearly represents the ac-
tual noise conditions seen by compo-
nents. Here we can test individual
electronics parts, whole assemblies,
modules, structural panels—even partial

Checking out the low-frequency horn used to drive a large reverberation chamber.
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airframes. If you don't think noise can
be powerful, 1ake a look at the photo-
graph showing the cracked struts on a
metal test panel that was subjected to a
high-level noise field.

The speakers used with the cham-

Fig. 5

air passcs. This efiectively modulates the
air with the low-frequency signals.
High-lcvel, low-frequency noise can be
generated with a surprisingly small
amount of electrical driving power.

The other two types of test cham-
bers arc the plane-wave and progressive-
wave. They are driven by a system of
speakers and electronics similar to that
used for the large reverberation cham-
bers.

Earlier we mentioned the industrial
tape recorder and tape loop as a source
of signals. They are best used in this
way: Suppose, during the test firing of a
rocket engine, a relay subjected to the
tremendous noise fields started to act
up. Before we go any further, we've got
to retest that relay and wring it out to
correct its difficulties. But you can’t run
a rocket engine at many thousands of
dollars a run just to check a $20 relay.
So, we do the next best thing—record a

“Tuned-tube” or resonant chamber approach.

ber are usually high-efficiency. high-
power drivers—especially for the me-
dium- and high-frequency ranges.
Wooler cone speakers were used orig-
inally for the lows. Recently, we have
had better results with what is known
as a “modulated air” driver. Simply
stated, air under pressure is fed into the
driver case. The amount that passes out
the front is determined by a signal-
driven *‘gate” corresponding to a speak-
er voice coil with a vane that widens or
narrows the aperture through which the

www.americanradiohistorv.com

AUDIO 0SC Sliding piston tunes tube to resonate at applied fre-
quency.
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rocket run on tape for ambient noise,
acceleration, vibration, ctc. Then, back
in the acoustic laboratory, we can put
the relay in the chamber, set up the sys-
tem and drive the electronics from the
recorded tape for an accurate reproduc-
tion at true levels of the rocket run. If a
certain portion of the run seems to
cause trouble, and we want to repeat it,
we transfer it from the original tape to
the taps loop. Then we can play it
through the system as long as necessary
to test the relay in every conceivable
way

Scrvicing

Servicing such a laboratory from
the electronics technician’s viewpoint is
like handling a bunch of high-power hi-fi
systems all at once.

Thus, almost all service problems
arc those familiar to any industrial
clectronics technician who has experi-
ence in repairing test equipment and
public address facilitics.

So you can see that noise, besides
being a nuisance, can cause a lot of
trouble. Now that industry is aware of
what sound can do, acoustical testing is
growing rapidly. And the versatility of
electronics goes hand in hand with the
field of acoustics. Perhaps someday your
job as an industrial electronics techni-
cian may be to keep a system like this
going strong. CEND
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LAST MONTH WE TALKED ABOUT ADJUST-
able horizontal linearity control in fly-
back circuits. Now, let's go into the
types you’ll find in later models; we
could call these “fixed-tuned” circuits.
There is “control” of horizontal lineari-
ty, of course; there must be control to
keep plate current within limits and
to get good horizontal linearity in the
picture. It’s built-in by the design en-
gineer. He takes advantage of better
modern parts and designs the circuit so
that horizontal linearity is good if all
the parts are OK!

This gives us the same old prob-
lem in a different way. Adjustable lin-
earity controls cover up “mistakes”,
small mismatches, etc. Now. we're out of
luck in that department! We say that all
parts are fixed, but this isn’t literally
true. We can make adjustments by vary-
ing part values when replacing, or by
changing the size of existing parts. Now,
we've found a way to get into trouble
and we’re happy. These circuits demand
exact replacements. While we do have
the standard tolerance of about 10%,
we'll be better off if we don’t use it.
When making replacements, let’s use
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Fig. 1—Agc amplifier circuitry in Ze-
nith 19M20. Any of the circled com-
ponents could cause drift if defective.
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This column is for your service problems—TV, radio, audio or general and industrial
electronics, We answer all questions individually by mail, free of charge, and the more
interesting ones will be printed

1f you're really stuck, write us. We'll do our best to help you. Don’t forget to
enclose a stamped, self-addressed enveloype. Write: Service Editor, Radio-Electronics,
154 West 14th Street, New York 11, N.Y,

here.

either factory replacement parts, or ex-
act electrical duplicates.

How? Well, we match—yokes to
flybacks, and vice versa. Because of the
tuning of our secondary circuit, we have
to. The inductance of the parts is the
standard we’ll use. For example, a yoke
might have these specs: 20 mh horizon-
tal and 43 mh vertical inductance, with
a 21 ALP4 CRT. This is all we need.

Transformer catalogs give these
values. This could be a Triad Y-41, a
Merit MDF-92, Stancor DY-35A a
Thordarson Y-16, etc. Looking up the
make and model of the TV set in these
catalogs, we’d find this yoke listed as an
exact replacement. We add the correct
value of capacitor across the horizontal
windings, and we’re home free. By the
way, you did spot the other important
clue T gave, didn’t you? The deflection
angle of the yoke! Tube book says that
a 21ALP4 is a 90° rube. This is impor-
tant, of course.

Flybacks, same way. Easiest way is
to look up the set in one of the trans-
former catalogues, if you don’t have
the schematic or service data for it.
Don’t make the mistake of using the dc
resistance of the windings; this has very
little to do with it. If you’ll check “iden-
tical” transformers in different makes,
you may find variations in resistance,
but never in inductance!

What's this got to do with hori-
zontal linearity? Good question. The
linearity is determined by the runing of
the secondary circuit. In any resonant
(tuned) circuit, the tuning is determined
by the inductance and capacitance;
right? So, since our capacitance is fixed,
specified in the schematic, in the number
and size of fixed capacitors used, and so
on, we must match the original induc-
tance to get back the original linearity.
We do this by choosing an exact dupli-
cate flyback or yoke, and connecting it
in the same way. After this, if we do not
have good linearity, we can look for
something else in the circuit. Our induc-
tive parts will have the right amount of
“self-capacitance”. If a given unit is list-
ed in the catalogue as an exact replace-
ment, it will be. These helpful gentle-
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men have made exhaustive tests in

their own labs to be sure.

Reworking Yagi antenna

Is it possible to convert a single
channel-3  Yagi into a combination
channel 6 and channel 3, by adding an-
other dipole for channel 6 and altering
size and spacing of the directors? 1
would like to know how to do this.—
A. M., Redway, Calif.

Confidentially, so would the an-
tenna design engineers! Achieving satis-
factory bandwidth is one of the biggest
headaches in modern antenna design.
The engineers have done miracles in
the latest models of all-channel Yagi
antennas. I'm afraid that it would be
very difficult to rework an existing an-
tenna in the way you mention, and the
results would be far from satisfactory.
Your best bet would be to replace the
single-channel Yagi with any one of the
better modern all-channel types.

Zenith 19M20 agc drift

I've got agc drift in a 19M20 Ze-
nith as the set warms up. I can adjust
the agc control for a perfect picture,
then when the set warms up, out she
goes.—S. A., Norco, La.

One of three things is the cause:
a 12AX7 tube with severe grid emission.
a resistor drifting with heat as the set
warms up. or a slight leakage in a cou-
pling capacitor (Fig. 1). Incidentally,
there is an error in some early Sams
schematics on this chassis. R56 should
be 2.2 megohms instead of 22 megohms
shown. This is the tuner agc delay re-
sistor.

Check the resistors in the voltage
supply circuits: R44 and R52, also R45.
These are very critical, since a change
in value of any of them can cause a
drastic shift in operating voltages on the
tube. Leakage in the coupling capacitors
can also give trouble.

TV with 2 pictures

I get a double picture, vertically,
in a Bendix 3033. By lifting the .05-uf
capacitor from the vertical oscillator
plate. I can control the picture with my
vertical hold. Checked all resistors and
capacitors. What's the matter?>—S. J. G.,
Philadelphia, Pa.

Your vertical oscillator is running
too slow: 30 cycles instead of 60, since
you get two complete pictures. You
said that you had checked all the ca-

RADIO-ELECTRONICS
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- Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558. Indianapolis 6, Indiana
a division of P. R. Mallory & Co. Inc.

When you need a lot of microfarads...

You may be occasionally confronted with the prob-
lem of finding a lot of capacitance. Maybe for a
sound system where you want to squeeze the last
bit of ripple out of a power supply. Or for brute-force
filtering of low voltage, as in a DC supply for fila-
ment circuits.

If your first inclination is to round up a bunch of
duals, triples and quads until they add up to the
microfarads you need, then hook them in parallel —
for the sake of your budget, resist the temptation and
read the rest of our tip. For you can get a lot of
capacitance in a single unit, at considerably lower
cost, by using a Mallory Type CG Computer Grade
Capacitor.

18,000 MFD 10 VDC

These are called computer grade because they were

f".% S designed specifically for use in computer power sup-

s s plies. But you don’t need to own a computer to use

ELEGTROLYFIC >¢-’ : z% them. What’s special about them is the way they’re
CAPACITORS g "'i ‘Fj, made. Since they are expected to last practically
il S iy e =) g 4 = forever, they are made of extra-pure materials and

assembled with tender, loving care. All of which
seems to pay off, for they turn out to be just about
the purest microfarads you can find—very low in
equivalent series resistance and d-c leakage. And

Mallory manufactures the most complete lins of alumenum
electrolytic capacitors specificaly desigmed for the computer
industry. Compuier Grade capscitors meet the high quality
and extreme reliability requirements of fiter and energy
storage capacitors wsed in the power supplies of military
and commercial computers.

Mallosy Computer Grade Capacitors Feature

OPRESSURE SENSITIVE SAFETY VENT
CONSTRUCTION

S TEMPERATURE RANGES 65°C AND 85°C
S®WIDE VARIETY OF CONTAINER S12€S
*TWO TYPES OF INSULATING SLEEVES
*TWO TERMINAL INSERT SIZES

OLONG LIFE—see pages Jund 7

life is almost unbelievable! We've tested them for
the equivalent of 20 yearsservice at room temperature!

What isn’t special about them is their price. In many
instances, a single Type CG will cost less than half
as much as the three or four conventional capacitors
you would need to get the same rating. In standard
stock case sizes, you can get as much as 75,000 mfd
at 3 volts and 1300 mfd at 350 volts.

And best of all, you can get 'em when you need ’em

at your Mallory Distributor. He’s your best source

Ask your Maliory Distributor for Bulletin 9-282 on Computer |
for all electronic components.

Grade Capacitors. It lists all ratings which he carries in stock.
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pacitors and resistors, but I believe you
must have missed one!

Since you can get a picture by
lifting the sync input, you probably
have a leaky capacitor somewhere in
the vertical integrator or coupler.
Leaky capacitors anywhere in the os-
cillator, or resistors which have in-
creased in value, will make the oscilla-
tor run slow by increasing the time
constants. Check the capacitors in the
integrator, the sync coupling capacitor,
and the resistors in the grid circuit.

Flyback overheats

I'nt repairing an RCA KCS-68B.
This set burned up a flyback transform-
er: I replaced it, and inside of 2 weeks
it burned out, too. The core gets too hot
to touch, and the 1B3-GT flashes over
at the base. There is a continuous hiss-
ing sound from the corona discharge
around the flyback. I've changed every-
thing I can think of, including tubes,
the high-voltage capacitor, etc., and I've
still got overheating—W. P. Y., Massil-
lon, Ohio.

I can very distinctly remember go-
ing through the same thing, about 5
years ago, on this same chassis! I sym-
pathize with you!

Your basic trouble is saturation of
the core, causing the overheating. So,
first, run a complete adjustment pro-
cedure on the horizontal output, as spec-
ified in the service data.

(1) Set the width link in the middle
position, shorting out upper and middle
connections; this is minimum width. (2)
Set width control to the maximum coun-
terclockwise position. (3) Adjust the
horizontal drive contro! counterclock-
wise until an overdrive line appears, then
back off until it disappears. (4) Connect
a 0-500-ma meter in series with the
6CD6 cathode, and adjust the horizontal

F
MOUNTING
PLATE

1B3-GT

BOLT THROUGH
HOLLOW CORE

Fig. 2—Metal washers on mounting bolt
act as shorted turns, overloading the fly-
back transformer.
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linearity control for minimum plate cur-
rent; this must not be more than 115
ma. (5) Set the width control until the
picture just fills the screen.

It may be that you will get over-
heating after finishing these adjust-
ments. If so, connect a 20-30-pf capa-
citor, not less than 6 kv, between ter-
minal 2 on the flyback and the “start”
end of the width control. This is the end
not connected to the WiIDTH switch.

Last, take a close look at that fly-
back (Fig. 2). See if this is the type
which has a brass bolt all the way
through the core, with metal washers at
each end. If it is, take the bolt out,
throw the metal washers away, and re-
place them with heavy fiber washers.
The original configuration on some of
these flybacks made this come out as
the most beautiful shorted turn you ever
saw! This caused the flyback to draw
excessive current and overheat.

Calibration error

I have a little printed-circuit Japa-
nese FM radio, and the dial calibration
is off about 4 mc. The top trimmers on
the tuning gang aren’t connected. What
would you advise?—IJ. C.. Jim Thorpe,
Pa.

Check the calibration with a signal
generator or FM station as near to one
end of the band as you can get. Set the
dial pointed exactly on this frequency,
then go to the other end and adjust the
trimmers. .

Incidentally, if the top trimmers
are not connected, look on the bottom
of the tuning gang: there may be another
set there. This was common in the Old
Days! Also, you may find variable in-
ductors or separate trimmers on the
coils.

Slow foldover

This one has me—it's a Silvertone
3528 47700 TV. Plays fine for 5 min-
utes, then starts folding slowly from the
right. Picture goes out, raster keeps
getting dimmer and finally goes out.—
J. O., Baton Rouge, La.

Since this trouble shows up in the
right half of the raster, it’s most likely
to be in the horizontal output tube.
Check the 6AVS5 for grid leakage or,
better still, replace it. Also, monitor the
grid drive waveform and negative grid
voltage while it’s acting up. Leakage in
the coupling capacitor or a change in
grid resistor value could be the cause.

Also, check the screen grid voltage
of the 6AVS “before and after.” Since
you say the sound goes at the same
time, try pulling the sound output tube.
Leakage in the coupling capacitor could
be loading the B-plus to the point where
it is causing this trouble.

Resistance vs impedance

I want to replace the 3.2-ohm
speaker on my TV set with a 16-ohm
unit, in a separate cabinet. The sche-
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AUDIO OUTPUT
TRANS

AUDIO OUTPUT

Fig. 3—Resistance figure next to out-
put transformer is dc resistance, for
troubleshooting—not load impedance.

matic (Fig. 3) gives the load resistance of
the output transformer as 300 ohms. ]
can’t find an output transformer to match
this! Can you tell me where to find one?
—A. McA., Houston, Tex.

You’re being led up the garden
path! The figure given on the schematic
next to the output transformer is the
dc resistance of the primary winding!
This is for quick-checking of the trans-
former only.

To match any output tube to any
voice coil, look up the plate load im-
pedance in a tube manual. G-E calls it
“load for rated power output, ohms”
RCA lists it as “load resistance (sic)”
Output transformer ratings are given in
terms of this value: a transformer will
be labeled “10,000-ohm plate to 8-ohm
ve,” etc. Many transformer makers list
the actual power output tubes, so,
“6AQ5 plate to 4-ohm vc,” and so on.
You can use either one, and come out
the same way.

BC-CB auto-radio antennas

I have just installed a combination
broadcast~Citizens band antenna on a
car. Now, the BC radio doesn’t have
nearly as much output as it did before!
CB radio works O.K. Antenna is one of
the top-loaded whips. Lead-in about
same length as before, but no results on
BC.—W. B., Washington, D. C.

The impedance matching (for want
of a better word) on auto radio anten-
nas is very critical. The poor radio de-
signer has to make his set work on a
midget whip about 30 inches long,
through all kinds of troubles. So, he
makes his front end resonant with the

ce
TRANSCEIVER

ADD SERIES TRIMMER HERE

Fig. 4—Install trimmer as shown to
help match impedances.
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Lvaerutiva REMOTE
LAGLUIIYU consoLE

for International Model 50 and Model 100 Citizens Band transceivers

f e e

RECEIVE  TRANSMIT

CHANNEL
,S:
A brand new compact control unit that permits
the installation of transceivers in the automo-
bile trunk or other out-of-the way space. Unit
mounts under auto dashboard and gives you
» complete remote control of transceiver.
=7 ’”‘f{:é"r.g i e = - P
W MOBILE OR BASE STATION TWO MODELS TO CHOOSE FROM
OPERATION Model RM0-9 . . . a deluxe unit with 9 transmit
Bl EASY INSTALLATION ¢ and 9 receive channels. Complete with channel
B TURNS TRANSCEIVER ON AND OFF - switch, but less crystals. . $57.50
B SWITCHES TRANSMIT AND RECEIVE . ,
Model RMO0-1 . . . for single channel operation.
CHANNELS Does not contain channel switch. Complete
M ILLUMINATED DIAL less Crystal .o $42.50
B DIMENSIONS: 22" Hx 77 W x 5’ D : "
' SEE THE EXECUTIVE REMOTE CONSOLE AT
B RUGGED CONSTRUCTION °  YOUR INTERNATIONAL DEALER . .. TODAY!
SPECIFICATIONS:
g The International Executive Remote Console is designed as a com-
penion accessory for remote operation of the Model 50 and Model 100

]

transceivers. The console contains the receiver/converter stages (uses
the printed circuit board from your present Executive) plus a new

transmitter oscillator. The attractive console blends with and com- . \J Bl
pliments your auto instrument panel. Console panel includes illumi- . \Sﬁ e
nated dial, On-Off switch, volume control, squelch, transmit and RNSINRE A e

receive indicator lights, push-to-talk microphone socket.

18 NORTH LEE « OKLAHOMA CITY, OKLA.
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AREYOU “J—

GETTING
THE MOST
VALUE FROM
YOUR MEAS-
UREMENT
DOLLAR? . .,
Compare all
features and you’ll agree,
iz o BEST BUY IS EMC!

%

EMC'S NEW
MODEL 212
TRANSISTOR
* ANALYZER . . .
Checks DC
current gain in
=, 3 ranges to 200.
~ Tests for leak-
age. Checks all
- transistors as
oscitlators both in and out of circuit,
Can be used to signal trace AF, IF or
RF circuits. Checks condition of diodes.
Tests battery voltage on 0-12 scale,
Checks DC current drain on 0-80 ma
scale. Supplied with complete instruc-
tion manual, transistor listing and pair

of test leads. . jel 212 $18.50 Wired
Lisagd Model 212 Kit $13.50

EMC'S NEW
MODEL 213
TUBE
TESTER . .,
Completely
modern! Com-
pletely flexible!
Completely new!
Checks all the
new 12 prong
(Compactron),
Nuvistor, Novar, and 10
n aadition to octal, loctal,

prong tubes, i
miniature, and 9 prong tubes. Tests
each tube for shorts, leakages, inter-
mittents, opens, as well as for quality.
Each section of multi-purpose tube is
checked separately. Magic eye, Voltage
Regulator and HI-FI tubes are also
tested. Unique switching arrangement
makes the checker obsolescent proof.
Supplementary tube listings supplied
periodically at no cost to keep instru-
ment up to date. It comes complete
with instructions and tube charts in
ring bound manual

Model 213 (in bakelite case with strap)

$28.50 Wired moder 213 kit $18.90
Model 213P (in wood carrying case)
$32.25 Wired modet 213p kit $21.90

4] 5

. EMC'S NEW
MODEL SA
SOCKET
ADAPTOR _. .
Enables user
to check 12 pin
Compactron,
Nuvistor,
Novar and

10 pin tubes
with any type
tube tester
ncluding
mutual conductance type.

Model SA $9.45 Wired

Model SA Kit $4.95

Yes, tell me more, send me FREE a detailed
catalog of the Complete EMC Line.  Dpept RE.863
NAME

Electronic Measurements Corp.
625 B’way, New York 12, N. Y.

Ex. Dept., Pan-Mar Corp., 1270 B'way, New York 1, N.Y.
66

SOCKET TO FIT
ANT PLUG

3-30PF
TRIMMER

PLUG TO BC
ANT JACK
—

Fig. 5—Simple test-adapter for trying
series-capacitor matching approach.

capacitance and inductance of that an-
tenna. By “tuning” the entire rf circuit,
including the antenna, and using high-
Q circuits, he gets an amazing amount
of efficiency.

Now, this antenna obviously does
not match. So, try matching it. From
the fact that it is top-loaded, I'd say
that you could match it by connecting a
series trimmer capacitor into the BC ra-
dio lead-in (Fig. 4), and adjusting this,
plus the radio’s regular antenna trimmer,
for maximum volume. If you run out of
capacitance before you find a peak, con-
nect a small fixed capacitor in parallel
with the trimmer. Use something like a
3- to 30-pf trimmer. This can be
hooked into a tester consisting of a plug,
socket and short piece of coax or wire
(Fig. 5). Under some circumstances, it
could even be mounted inside the radio
cabinet.

Drifting horizontal sync

An RCA 140-P-020 portable plays
fine for about 20-30 minutes, then goes
out of horizontal sync. Snap it off and
on again and sometimes it comes back,
sometimes not. Changed the 6CG7. No
help.—H. S., Chelsea, Mass.

This looks like a drifting resistor.
It will be somewhere in the time-con-
stant circuits in the horizontal oscillator.
Cool the set off, turn it on, and apply
heat to each resistor that could possibly
have anything to do with the horizontal
oscillator  frequency—grid  resistors,
plate resistors, cathode resistor, etc.

Fig. 6 shows some good prospects.
Also check the 330-pf coupling capaci-

tor between the frequency coil and the
pin 7 grid.

Du Mont RA-106 agc

In a Dumont RA-106 TV, I can’t
get any sound or picture; raster is lit up.
If 1 pull the 6AT6 agc tube, I get sound
and a dim, washed-out picture. Can you
advise>—W. H., Huntingdon Valley,
Pa.

Most likely cause, agc trouble. To
verify this, override the agc bias with a
bias box or a battery and variable re-
sistor. Put about 1-2 volts negative on
the age bus. If this brings back pictures
and sound, check all resistors is the agc
circuit, definitely including all plate,
grid and cathode resistors in the agc
tube circuits.

In sets of this age, you're apt to
find “cumulative drift”—that is, several
resistors each drifted slightly off value,
instead of one resistor far off. So be sure
to check all resistors used in this circuit,
and replace any that are more than
10% off.

Interference in CBS 22C38

I replaced the horizontal afc con-
trol coil and some resistors, also the
12BH7 tube, in a CBS 22C38. Now I
have light and dark bars on the screen.
Do you suppose this interference comes
from the horizontal section, and if so,
why?—G. C., Independence, Iowa

Quite possibly. Check the appear-
ance of the bars. If the scanning lines
on the raster are straight but vary in
brightness (or thickness), this is rf pick-
up from the horizontal sweep stage into
the rf amplifier. If the scanning lines
bend at the points where the bars show
up, then it is caused by yoke ringing.

To get rid of this interference, try
shielding the yoke leads. Wrap metal foil
around them, and ground each end of
the foil by winding bare wire all the way
around the cable. You may have to use
a piece of shielded 300-ohm ribbon be-
tween the tuner and antenna terminals.
Quick check for this: pull the rf ampli-
fier tube from the tuner. If the bars go
away, it's radiated interference. END

FROM SYNC  68PF 330K TO HORIZ QUTPUT
2y i :_g, SINE WAVE
6CG7
HORIZ 0SC

& CONT
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Fig. 6—Circled resistors and capaci-
tor, if changed in value or heat sensitive,
can cause horizontal drift.
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WHAT'S ¢

YOUR

These are the answers.
Puzzles are on page 43.

Voltage Divider?

After charging current stops, the
voltage across the resistors must be in
proportion to the resistors. Thus there
will be 270 volts across the 90,000-ohm
resistor, and 30 volts across the 10,000-
ohm resistor. Therefore, if the voltage
across C2 equals x, that across C1 must
equal 300 — x, and across C3, x — 30.

Since charging current for C2 and
C3 is drawn from ClI, Q1 = Q2 + Q3.
Q is charge, and Q = CV.

Therefore: 1 X (300 —x) =2 (x) + 3
X (x — 30)

Remove parentheses: 300 — x = 2x
+ 3x — 90, 6x = 390, and x = 65.

Therefore, voltage on Cl = 235,

voltage on C2 = 65, and voitage on C3
=BS.

TV-RADIO Servicemen or B

Just Send
name for

[)oy/«c%f, Yotome
Job-Training Library!

Answers ALL Servicing Problems QUICKLY ...
Makes You Worth More On The Job!

o

L-pad Puzzler

With no load across terminals 1
and 2, an ohmmeter across 3 and 4
will read just 2R—the two equal re-
sistors in series. When we connect 150
ohms between terminals 1 and 2, we
shunt one of the two ecqual resistors,

and the total resistance ‘‘seen” now
from 3 and 4 is
150R
R + m = 300 ohms

Just following the rules of algebra,
we can solve the R very easily by put-
ting both terms on the left of the equals
sign over a common denominator, 150
+ R:

(150 + R)R + I50R
150 + R
When we simplify and remove the

= 300

parentheses, we get

150R + R* + I50R — 300
150 + R

Now multiply both sides by 150 +

R, to get rid of the denominator:

R® 4+ 300R = 45,000 + 300R
We can throw out the term 300R, since
it appears with the same sign on both
sides of the equals sign. That leaves
just R% = 45,000, or R = 212.5 ohms.

Fussy Fuses

The 6-amp through 10-amp fuses
are large enough that their current-
carrying capacity does not determine
the maximum current of the circuit and
are used only to make the reader think.
Each fuse in parallel will carry the same
amount of current, since each fuse offers
no practical resistance to current flow.
Therefore, if the circuit carries more
than 5 amps of current, the 1-amp fuse
will blow. More than 8 amps will blow
the 2-amp fuse, and more than 9 amps
will blow the 3-amp fuse, after which
the 4-amp and the 5-amp fuses will
blow.

So the combination carries 9 amps.

eginners..

The First
Practical
TV-RADIO-
ELECTRONICS
Shop
Library!

Like Havmg An Electromcs Expert Right At Your Side!

ALL 7 BOOKS HAVE WASHABLE, VINYL CLOTH COVERS

Put money-making, time-saving TV-RADIO-ELECTRONICS
know-how at your fingertips—examine Coyne’s all-new 7-Volume TV-
RADIO-ELECTRONICS Reference Set for TWO WEEKS at our
expense! Shows you the way to easier TV-Radio repair—time saving,
practical working knowledge that helps you get the BIG money! How to
install, service and align ALL radio and TV sets, even color-TV, UHF,
FM and transistorized equipment. New photo-instruction shows you what
makes equipment ““tick.” No complicated math or theory— just practical
facts you can put to use 1mmed1ately Over 3,000 pages; 1200 diagrams;
10 000 facts! Ready to use in shop or home.
~ Just mail coupon for 7-Volume TV-Radio Set on
TWO WEEKS FREE TRIAL! We’ll include the
FREE BOOK below. If you keep the set, pay only $3 after TWO WEEKS and
$3 per month until $27.25 plus postage is pald Cash price only $24.95. Or return
set at our expense in TWO WEEKS and owe nothing. Offer limited, so act NOW!

KEEP FREE DIAGRAM BOOK EVEN
IF YOU RETURN THE SET >

We'll send you this big book. '150 Radio-Television |30 %8
Picture Patterns and Diagrams Explained” ABSO- |~ i
LUTELY FREE just for examining 7-Volume Shop |
Library on TWO WEEKS FREE TRIAL! Shows how
0 to cut servicing time by reading picture-patterns,
bench should have one. plus schematic diagrams for many TV and radio .

sets. Yours to keep FREE even if you return the

7-Volume Set! Mail coupon TODAY!

—Melvin Masbruch, lowa.
: &t@ 'SCHOOL PUBLICATIONS
W " Dept. 83- kE 1455 w. Cbn.gr%ss- Purkwuy,f_hlccgo ¥4 lll
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“Learned more from your first two
volumes than from 5 years work.
—Guy Bliss, New York
“Swell set for either the service-
man or the beginner. Every service

] City.

Addre:

VOL. 1—EVERYTHING ON
TV-RADIO PRINCIPLES! 300
poges of practical explana-
fions; hundreds of ilustrotions.
VOL. 2—EVERYTHING ON
TV-RADIO-FM RECEIVERS;
403 pages; fully illustrated.
VOL. 3—EVERYTHING ON
TV-RADIO CIRCUITS! 336
poges; hundreds of pictures
and circuits.

VOL. 4—EVERYTHING ON
SERVICING INSTRUMENTS!
How they work, how to use
them. 368 pages; illustrated.

FREE BOOK—FREE TRIAL* COUPON!

COYNE SCHOOL PUBLICATIONS, Dept. 83-RE
1455 W, Congress Parkway, Chicago 7, lllinois

Name_ —

VOL. 5—EVERYTHING ON
TV TROUBLESHOOTING!
Covers all types of sets, 437
pages; illustrations, diagrams.
VOL. 6—Tv CYCLOPEDIA!
Quick and concise answers to
TV problems in alphabetical
arder, including UHF, Color
TV and Transistors; 868
pages.

VOL. 7—TRANSISTOR CIR-
CUIT HANDBOOK! Practical
Reference Transistor Applica-
tions; over 200 Circuit Dia-
grams; 472 pages.

Yes! Send me COYNE'S 7-Volume Applied Practical TV-RADIO-
ELECTRONICS Set tor TWO WEEKS FREE TRIAL. Inelude
**Patterns & Diagrams’™ book FREE!

Zane. State

WEEK Money-Back Guarantee applies.
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Check here 1f you are sending $24.95 in full payment. Saume TWO |
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MAGNET

(Left) A view of the finished generator. You can. of course, use
an honest-to-goodness chassis instead of the metal breadboard 4
shown here. Underneath (right) view is at right.

random-noise generator

This white-noise source uses a gas tube in a magnetic field

The use of broadband electrical
noise to simulate signals encountered in
such systems is common in noise-inter-
ference tests on radar, tests on electronic
countermeasures equipment, simulation
of telephone-line noise, and others.

In addition, the fact that such ran-
dom electrical noise has a uniform spec-
trum over a wide frequency range makes
it useful for resonance tests, room acous-
tics tests, measurements of sound atten-
uation in various materials.

In resonance tests, for example, if
you wish to find the series-resonant fre-
quency of an rf choke, a source of
white noise feeds the vertical amplifier
of a scope through the choke. Since
white noise contains all frequencies, but
the choke series-resonates at a particu-
lar frequency (that is, has minimum im-
pedance at that frequency), most of the
energy at that frequency will pass
through the choke to deflect the beam.
Much less energy over the rest of the
band will be fed to the scope. Conse-
quently a fairly decent sine wave at the
choke's series-resonant frequency will
appear on the scope. In a similar man-
ner, resonant frequencies of speakers
may be found.

White noise is used in the aircraft
and missile industry to help simulate the
severe flight environments. A powerful
white-noise generator may be used to
drive a bank of speakers to produce
high-level acoustic noise for fatigue-
testing structures. [For a more detailed
account of this application, see “Big
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Noise™ on page 59.—Editor]
Audio analgesia

Recently, a fascinating application
of white noise has become publicized:
“audio analgesia” in dentistry. This is the
use of white noise to suppress the pain
of dental work. The patient wears a pair
of earphones. Music and white noise are
fed to the phones. The amplitude of
each can be regulated by the patient.
While the main function of the music is
to relax the patient and relieve his anx-
iety, the white noise is the real pain kill-
er. It works apparently because of the
fact that our nervous system can only
take so much stimulation. When the sys-
tem is overloaded, no further stimuli
will be transmitted. The white-noise lev-
el is set by the patient until the nerve
paths are overloaded enough to block
pain impulses.

While more work is needed in this
field, such audio analgesia systems are
being used quite successfully. These sys-
tems employ white-noise recordings. In
view of the relative inconvenience of a
record and the many other experimental
possibilities, I decided to try to build a
white-noise generator.

Commercial generators exist. They
appear to be based on a design described
by J. D. Cobine and J. R. Curry in
“Electrical Noise Generators” (Proceed-

WWW.americanradiohistorv.com

ings of the IRE, September, 1947).
The scheme uses a gas-filled tube as the
basic noise source. The gas is ionized by
the voltage across the tube and the re-
sulting ions have a random motion, ar-
riving at the cathode in a random time
distribution. This ion current causes ran-
dom voltage drops across the plate load
resistor. A thyratron is commonly used
as a noise source, though its noise output
is not completely random but contains
some recurrent components. These can
be eliminated by applying a magnetic
field along the direction of current flow
in the tube. which also raises the level
of the high-frequency noise components.

The random-noise generator to be
described consists of a 2D21 thyratron
noise source feeding a triode-connected
6AHG6 cathode follower. A cathode fol-
lower provides a low source impedance
for feeding low-impendance loads.

A U-shaped permanent magnet 2%
X 1% x 1%, No. TM 10K25, was ob-
tained from Herbach & Rademan, 204
Arch St., Philadelphia, Pa. The tube is
mounted completely within the “U™ of
the magnet (see photo). Magnet position
will affect both randomness and output
level and should be adjusted for best
results.

A l-megohm resistor from B-plus
to grid of the thyratron assures ioniza-
tion whenever the power supply is
turned on.

The output from the thyratron's
plate load resistor is connected to the

cathode follower through a capacitor‘

RADIO-ELECTRONICS
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MAGNET |

R4 §
100K ¢

R1, R3—1 megohm
R2—27,000 ohms |
R4—100,000 ohms

R5—160 ohms

Ré6—pot, 10,000 ohms, linear |
All resistors 1 watt, 10% except as noted
C1—.01 uf 400-volt ceramic

C2—-1.5-7 pf ceramic trimmer

C3—.22 uf 200-volt paper

v1-2D21

V2—6AHé

Chassis to suit

Sockets, miscellaneous hardware
Magnet—see text

THE MOST IMPORTANT COLOR TESTS ARE
| those made when a color TV set is in-
| stalled. Unless convergence and purity
| are correctly set up at this time, you can
| have a lot of customer complaints!
| Correct test equipment is essential.

The B & K model 850 color gen-
crator is a single-unit instrument that
will make all these tests besides having
many useful bench applications for
| troubleshooting.

Dot, crosshatch, vertical and hori-

| zontal lines are provided from a “count-

down” (divider) circuit using a 189-kc

| crystal oscillator. All signals come from

the same source, giving the convergence
patterns very high stability.

An unusual color test signal is pro-

vided by a crystul oscillator on 3.579545

mc. The output of this is fed to a fixed

delay line (Fig. 1), and any desired
phase angle can be selected with a ro-
tary switch. This allows the use of single
| colors, or anv of the “demodulator axes”

used in color TV circuits: 1 and Q, or X

and Z.

A GUN KILLER rotary selector
switch is used to kill any gun or com-
| bination of guns. This can be very use-

Schenatic of noise generator. Though
R5 is not especially critical and could be
a 10% resistor, 160 ohms is usually
available only in 5% tolerance.

not always be necessary since the noise
output level varies for cach thvratron.
This resistor is bypassed by a small
trimmer (C2) which is adjusted for op-
timum output. A 10.000-ohm potenti-
ometer at the cathode-follower output
can be used to vary the noise generator
output.

For a noise output level of about 1
volt peak to peak, 100 volts at about
10 ma is ample. Increasing the supply
voltage does not measurably increase
noise level.

Quality of the noise generator was
checked on a sweeping tvpe of fre-
quency analyzer and appecared to be
within =3 db from 1 kc to beyond 200
ke. However, it is possible to get a good
idea of the quality of the generator by
displaying the noise on a scope. A hori-

zontal luminous band of relatively con- 'O?L_
stant amplitude should appear, no mat-
ter what the sweep speed. No distinct 5.6K

recurrent frequencies should appeur at
any sweep speed. (If a 120-cvcle signal
appears, check power supply filiering or 8-
possible heater-cathode leakage.) The
luminous band should be brightest in the
center, with brightness decreasing equal-
lv at equal distances from the center.

=loof

——

25uH | 16.5uH | 24uH | 4.7uH

CYAN TGREEN BURST TY

I75uH | 73uH | 55.H

Color generator
(B & K model 850)
and
~Sine/Square-Wave generator
(Lafayette TE-22)

ful during convergence. The same
switch also can be used to bring the
signal on any of the three grids to a
jack on rthe panel. The scope can be
connected at this jack, and the single-
color signal used in combination with
the GUN KILLER switch, pattern selector,
ctc. to check the performance of any
demodulator. For example, the switch
can be set to the green grid, and a blue
or red signal fed in: there should, of
course, be no signal on the green grid.
Any combination like this can be used.
Demodulators may also be aligned
without the scope. By setting the GUN
KILLER to any single gun, and feeding
in signals of other colors. the demodu-
lators can be checked and, if necessary,
adjusted. For example. if we had the
blue gun on. and a green signal caused
contamination, we’d know that there
was trouble. While this is very rare,
unless there has been tinkering, it can
happen, and it can be rough to cure!
With this method, it should be easy.
This could also be used to advan-
tage on the service bench, with only the
chassis of a color TV. By connecting the
base adapter to the CRT socket, de-

2N2i88
SHAPER

__ TOSYNC AMPL &
SCHMITT TRIGGER

PF
F—>TO SYNC SWITCH

I RED R-Y ?Q
T MAGIENTA |

o | 2108
e IO.B,LH_L

o | o | e
B+
L 17uH

The top and bottom edges of the band | 172
should show jagged peaks of varying
amplitudes.

The trimmer, C2, is adjusted till
the luminous hand is as described. END

TO DRIVER & RF 0SC
3.579545MC 33K B+

X —1 AN
L L LT
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TSGPF TB?_PF TSGPF TZ?PF T43PF ‘|:39PF TZ?PF TZZPF T39PF }'_ZZPF

Fig. 1 —Delay line simulates phase rela-
tionships and single-color signals can be
selected as desired.
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modulators and other circuits can be aligned using a scope as
indicator.

Video signals are provided; these can be fed into any of
the color or video circuits, with either positive or negative
polarity. A zero-center pot (VIDEO) on the froni panel controls
this. Any of the dot signals or the color signals can be used as
modulation. A horizontal sync signal for the scope is also pro-
vided on the front panel.

Rf output comes through a terminated probe with either
300-ohm or 75-ohm output. No rf gain control is used, the
output level being set at about the “normal’ level for good re-
ception. Channel 3, 4 or 5 can be used; a slide switch on the
back of the 850’s case selects the desired one.

There’s liberal storage space for adapters, test leads, etc.,
in the back. A novel feature of the instrument is a small electro-
magnet that can be clipped on the neck of the color picture
tube. When energized, it throws the tube out of convergence

for checking linearity.—Jack Darr

B&K model 850.

Lafayette TE-22 sine/square-wave generator

THIS COMPACT (7 x 10 X 5 INCH) THREE-
tube unit gives five-tube performance in
generating sine waves from 20 to 200,-
000 cycles, with a calibration accuracy
of #3%, in four decade bands: 20 to

Fig. 2—Plot of lowest decade (20-200
cycles) on Lafayette TE-22 shows con-
stant output. Other decades, to 200 kc,
are as good or better. Waveforms remain
clean even with low load resistance.

200, 200 to 2,000, 2,000 to 20,000 and
20,000 10 200,000 cycles.

Square waves (20 to 30,000 cycles)
are read on the same scales. Specifica-

O
&rayprnt “‘
otagy s grests

Fig. 3—Scope trace of 10-kc square wave
(top) and 100-kc square wave.

Lafayette TE-22.

www.americanradiohistorv.com

tions claim 5% tilt of the square wave
at 60 and 5% rounding at 30,000 cycles.

All tests showed the specifications
to be accurate and the frequency re-
sponse quite flat, whether loaded only
by the input of a scope or by an external
1,000-ohm resistor (Fig. 2) for square
and sine waves.

The flat output of the generator re-
duces the need to meter amplifier input
level for the usual audio signal injection
applications of sine and square waves for
test purposes.

Above 30 kc the square waves are
no longer square (Fig. 3), but the square
wave output can be fed into a TV
video amplifier to produce a bar pattern.
About 125 kc produces eight vertical
bars. A square wave of 240 cycles is
high enough to make six horizontal bars
to check vertical linearity.

The specitications in the instruc-
tion manual give the output as 7 volts
maximum. This can be misleading—it
is 7 volts rms or nearly 20 volts peak
to peak—much more than would be ex-
pected.—FElmer Carlson
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THE LATEST IN FEATURES:

« 24 transistors, 9 diodes « Built-in stereo circuitry « Auto-
matic stereo indicator « Automatic switching to eliminate
manuai switching to receive stereo « Built-in Automatic
Frequency Control and Automatic Gain Control . Ad-
justable FM squelch « Stereo phase controi « Filtered
stereo tape recorder outputs e« Built-in AM & FM an-
tennas » Separate AM & FM tuning meters « Lighted
slide-rule dial « Flywheel tuning « Regulated power sup-
ply o Factory assembled FM tuning unit and 4-stage IF
circuit board « Concealed secondary controls behind
hinged lower front panel

FREE HEATHKIT CATALOG
Fully describes over 250 ex-
citing, easy-to-build Heath-
kit products for Stereo/Hi-
Fi, Amateur Radio, Test,
Marine, Educational, and

Home Entertainment. See
how you can save up to 50%
on equipment and have fun
doing it! Send for your free
copy today!

AUGUST, 1963

- HEATEXIT
by Daystront

e iy 5 - - P . s .
&

NEW - :
ALL-TRANSISTOR
ALL-MODE TUNER .
by HEATHKIT®

It’s new, it’s deluxe, and it’s all transistor! That’s the Heathkit AJ-43 Trans-
istor Tuner featuring the very latest in solid-state circuitry for more features,
greater listening pleasure. Sensitive, automatic, and ready to capture any
broadcast your choose . . . up-to-the-minute AM . . . beautifully quiet FM . ..
and thrilling, natural FM Stereo! Truly deluxe . . . styled in tasteful tan vinyl-
clad steel to compiement any decor, quietly . . . to match other deluxe Heath-
kit stereo equipment. If you prefer the finer things, the latest in the state of the
art you'll love the Heathkit AJ-43!

Kit AJ-43,18 Ibs., no monev down, $11 mo...... $119.95

Matching All-Transistor
Stereo Amplifier

For balanced performance and appear-
ance, choose the Heathkit AA-21 ... 28
transistors, 10 diodes, 70 watts! 28 [bs.
Kit AA-21, $13 mo. $139.95
Assembled AAW-21, $16 mo. $167.95

O Enclosed is $ plus post-
age, please send Model AJ-43 HEATH COMPANY
Transistor Tuner Benton Harbor 20, Michigah
O Enclosed is $ plus post-

age, please send Model AA-
21 Transistor Amplifier

Street

Please send FREE 100 page )
Heathkit Catalog City Zone State

]
1
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SOME DC VOLTAGE MEASUREMENTS ARE

easier tc make with the zero position
at the center of the meter scale but,
unfortunately. very few meters have
this convenience. A simple modification
can add this feature to nearly any me-
ter, whether vom, vtvm or panel type.
In many cases the only extra parts
needed will be a switch and a resistor.
In some cases a potentiometer and a
battery will also be needed.

A Knight 1,000-ohm-per-volt me-
ter was modified to show how easy it is.
The same principles will apply to any
meter. A dpdt switch (S1} was installed
to switch the internal battery and ohms
adjustment potentiometer from the
ohmmeter circuit directly across the
meter (dc only). This makes it possible
to bias the mater to set the zero reading
to any desired position, although we
will normally be interested only in the
half-scale point.

When S1 is in the CENTER O posi-
tion R2, normally the ohms adjustment,
sets the meter bias, while R1 limits the
maximum possible meter current to a
safe value in case R2 is accidentally set
to its minimum. In some cases it may
be a good idea to replace the original
R2 with a larger one to take care of a

733 s

By JAMES E.

wider range of battery wear. For exam-
ple, with the vom shown it was in-
creased from 600 to 2,000 ohms to
permit a one-half-scale adjustment
over a battery output of 1.6 down to
0.8 volt.

The resistance values shown will
be close to the optimum for most 1,000-
ohm-per volt meters. With meters of
other sensitivities they will need to be
changed. To do so, set R2 at minimum
resistance and make the resistance of
R1 such that slightly more than one-
half-scale deflection is obtained with
the minimum usable battery voltage.
Then with R1 in place, make R2 large
enough so that, when set at its maximum
resistance point, slightly less than a one-
half-scale reading is obtained with a
new battery.

In complex circuits, or if your
meter lacks the components, it will be
necessary to add a meter and potentio-
meter instead of “borrowing” these com-
ponents from the ohmmeter circuit. In
this case use a battery that will give a
reasonably long service. For most meters
the type-AA penlight cell will be satis-
factory, although where it is to be used
often or where the meter current is
higher than a few milliamperers a larger

Zero=-center
reading for dc
voitmeters

PUGH, JR.

battery will be better.

To use it, throw SI to the CENTER
0 position and adjust R2 for one-half-
scale reading with no voltage across the
external probes. Now a positive voltage
across the probes will make the meter
read up, and a negative voltage will
cause a downward deflection.

The error introduced by ihis cir-
cuit will be negligible on all but the very
lowest voltage ranges, because of the
isolation provided by the meter’s multi-
plier resistors. Also, the error on the
lowest range will not be noticeable, if
the resistance of the circuit being meas-
ured is at least several thousand ohms.
Some idea of the worst possible error
can be had by touching the meter
probes together. It will be very small
in any case.

For ordinary use, Sl is set to NOR-
MAL where it connects the battery and
potentiometer back into the ohmmeter
circuit, and leaves R1 unused in the
CENTER O circuit. With everything thus
returned to normal, the meter then
functions exactly as it did before it was
modified.

In addition to its usefulness in dis-
criminator, bridge and other balance
measurements, this meter when in the
CENTER O position is fine for making

3 rapid radio and TV checks. It will read
S both positive and negative voltages
without reversing the probes. Much
time can be saved making routine tests
1 this way. END
2
e $0HMS ADJUST & METER CENTERING
R2 |
iR 2K XBREAK -
4 i
¥ SEE ) o b0
: TEXT NORMAL i CENTER 0
it ] RI
Zl(BREAK 15K
— SEE
7 +] TEXT
4 BATT e ¥
OHMS -
: o +/©
5 Ac. S2 L
OUTPUT
o0
b = EXISTING = ADDED
CIRCUITRY CIRCUITRY
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- %Y The needed circuit changes, and an inside photo
i of the meter showing the components involved.
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See Only the Scale You Want...in the Exact Range You Want

just set the range switch

and the correct scale appears
AUTOMATICALLY

in the new K

VOM and VTVM

WITH BURN- T\
OUT PROOF METER
MOVEMENT

V O MATIC 360
AUTOMATIC VOLT-OHM MILLIAMMETER

Greatly simplifies your VOM use. Individual full-size scale for each range—and
only one scale visible at any one time, automatically. Once you set the range
switch, it is impossible to read the wrong scale. Reading in the range you want is
amazingly easy—and direct. No reading difficulties, no multiplying, no errors.

Sensitivity 20,000 ohms per volt DC; 5000 ohms per voit AC. Accuracy +39% DC; +5% AC;
(full scale). DC Volts in 6 ranges 0-6000. AC Volts in 6 ranges 0-6000. AF (Cutput)in 4 ranges
0-300 volts. DC Current in 5 ranges 0-10 amps. Resistance in 4 ranges 0-100 megohms.
Supplemental ranges also provided on external overlay meter scales. Meter protected
against extreme overload and burn-out. Polarity reversing switch. Automatic ohms-adjust
control. Mirrored scale. Complete with 1%-volt and 9-volt batteries, test leads,

and easy-viewing stand. Net, $5995

DYNAMATIC 375
AUTOMATIC VACUUM-TUBE VOLTMETER

Once you set the range switch, you automatically see only the scale you
want and read the exact answer directly. Saves time, eliminates calcula-
tion, avoids errors. Individual (ull-size direct-reading scale for each range.
Simplifies true reading of peak-to-peak voltages of complex wave forms in
video, sync and deflection circuits, pulse circuits, radar systems, etc.
Includes DC current ranges, too.

Accuracy +39% full scale AC and DC. Sensitive 100 microampere meter movement.
DC Volts in 7 ranges 0-1500. AC Volts (rms) in 7 ranges 0-1500. AC Volts (peak-to-
peak)in 7 ranges 0-1500. DC Currentin 3 ranges 0-500 ma. Ohmsin 7 ranges 0-1000
megohmes. Utilizes single DA-AC ohms probe and anti-parallax mirror. Swivel stand
converts to carry-handle. Includes 11, volt battery.

Operates on 117 volts 50-60 cycle AC. Net, $8995

BaK MANUFACTURING CO.
DIVISION OF DYNASCAN CORP.
1801 W. BELLE PLAINE AVE * CHICAGO 13, ILL.
Canada: Atlas Radie Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 253 Broadway, New York 7, U.S. A,

Ask Your B&K Distributor
for Demonstration, or
Write for Catalog AP21-E
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SERVICING BOOKS

CERTIFIED VALUE UP TO $17.45

with membership in the Gernsback Technician’s Book Club

NTEE

cancel membersmp.

RIS
NO-R ks and

return the o0

WHY THIS SPECTACULAR OFFER?

Gernsback Library is making this offer to
persuade more members to join the helpful
Technicians Book Club. As striking as this
offer is—it is only an introduction to the
many advantages club members receive. The
club gives you the chance to acquire at bar-
gain prices—books by top technical writers
on how to master fundamentals, learn new
techniques that will help you get and stay
ahead in electronics.

Here’s the technical book buy of the year—
not a collection of old or outdated volumes
~but new books taken from the top of the
Gernsback list of best sellers. Priced up to
$5.95 each—total value $17.45.

WHAT THE CLUB OFFERS YOU

¢ Selection of the best modern electronics
books by first-rank authors.

_if not satisfied

* Tremendous savings on each book—Club
prices range from $3.25 up for books
regularly priced at $4.60 and more,

® Chance to select one or more valuable

books regularly.

Opportunity to buy books not always

available in your community.

Attractive volumes—carefully printed —

handsomely cloth bound.

Preselection privilege. A newsy bulletin

regularly describes each selection and the

alternates in detail.

Budget-coddling payments. You agree to

accept as few as four additional books a

year. You pay for the books only after

you receive them—and then only at the

special club price—discounts up to 27%.

Highlights from books you will be
able to select in coming months
What you need to know about modernTV.
All about transistors.

Math for the electronic technician.

¢ Getting more out of the oscilloscope.

e Complete book on electricity for tech-
nicians.

® Picture book to help you solve tough TV
problems.

HOW TO JOIN

e Mail the coupon below and start member-
ship with any 3 of the books listed below.
SEND NO MONEY. We'll bill you $2—
plus a few cents handling and mailing. If
you're not satisfied with the books send
them back and membership is cancelled.

e Periodically you will receive a bulletin
describing that month’s choice and al-
ternates.

® You may select one or more books or
reject all books when offered.

® You agree to accept only 4 additional
books in the next 12 months, You may
cancel anytime after that.

¢ Mail in the coupon below to Technicians
Book Club, Dept.83A,154 West 14th St.,
New York 11, N.Y. SEND NO MONEY
NOW (unless you wish).

Choose the 3 books you want below for only $2.00

[JSERVICING RECORD
l CHANGERS, By Harry Mileaf —
I Makes servicing changers easy.
Complete text plus line drawings ex-
I plain intricate mechanisms clearly.
Reg. price $4.60.
I 0 BASIC RADIO COURSE (re-
I vised ed.), By John T. Frye—The
original sold out through eight prints
ings! Everything—~Ohm’s law, capaci-
tance, tubes, transistors and how
they work in a receiver - practical
servicing techniques — discussed in
a lighthearted style that makes
gvsh%’s being taught stick, Reg. price

[J UNDERSTANDING HI-FI
CIRCUITS, By Norman H. Crow-
hurst—Analyzes the hi-fi system so
you can move into audio and hi-fi

and output stages, feedback, damp-
ing, matching, crossovers—and much
more. Reg. price $5.00.

[J PRACTICAL AUTO RADIO
SERVICE, By Jack Greenfield —
Covers transistor, hybrid FM and
AM models. Compares auto with
home radio servicing. Covers re-
moval, installation, troubleshooting,
power supplies, interference, sup-
pression, tuner theory, et¢. Reg.
price $4.60,

[1 INDUSTRIAL ELECTRONICS
MADE EASY, By Tom Jaski—
Operation and maintenance of in-
dustrial equipment, dielectric, in-
duction and microwave heating
processes and applications. Control
Systems actuated by photo-electric,
infrared. pressurc, and other trans-
ducers. Reg. price $5.95.

[ TV-IT'S A CINCH! By E, Ais-

berg — A delightful explanation of

TV principles written lightheartedly

in dramatic dialogue. Practical ap-

gjo%ch to TV theory. Reg. price
.60.

{J TRANSISTOR CIRCUITS, By
Rufus P. Turner — How to work
with hundreds of transistorized cir-
cuits. Covers amplifiers, oscillators,
power supplies, receivers, test instrue
ments. Reg. price $4.95.

[J BASIC TV COURSE, By
George Kravitz—A book on TV as
it is today. Even transistorized port-
ables are discussed. A thorough
practical discussion of circuit opera-
tion, sync methods, sweep systems,
tuners, amplifiers, variations jn
power supplies. Presentation of tech-
nical detail in easy-to-follow writing
style. Reg. price $5.75.

[J TV AND RADIO TUBE TROU-
BLES. By Sol Heller — Trace any
tube trouble (o the source in min-
utes with this new sure-fire symptom
analysis technique. Save servicing
time, Reg. price $4.60.

[J HOW TO GET THE MOST
OUT OF YOUR VOM, By Tom
Jaski—Get more mileage out of this
versatile instrument. How to choose,
build. work with and extend the
use of the VOM. Reg. price $4.60.

ONLY 3 BOOKS TO A MEMBER PLEASE

TECHNICIAN’S BOOK CLUB
Gernsback Library Dept. 83A

154 West 14th Street, New York 11, N.Y.

Enroll me as a member of the G/L Technician’s Book Club. Start
my membership with the 3 books I’ve checked for only $2.00 (plus a
few cents postage). Thereafter send me a brochure describing the
current selections which 1 may purchase at special discount prices
if I wish. I understand that my only obligation is to purchase
just 4 additional books within the next 12 months, and that I may
cancel anytime thereafter. I also understand that I may cancel 1mme-
diately, simply by returning these first 3 books within 10 days.

NAME

ADDRESS

CITY

ZONE

STATE

I servicing. Covers inverter, driver
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100-kc
Crystal

Calibrators

A 100-kc crystal calibrator can be
very helpful in locating the exact edges
of the ham bands and checking whether
your dial calibration is correct. Some re-
ceivers, like the Drake, have a movable
dial plate which may be shifted to cor-
rect errors in calibration. A calibrator
will discover such errors.

F A
6CB6 TO ON-OFF SW & B+

FREQ ADJ
!5 PF

gl

[=]
+L Lioo Tioo 470 L.oos
MEG PF |KC 1 =
! [ i 37 TR
= 5 | BOTTOM VIEW OF

PLUG FOR DRAKE
Fig.1

2-8

Fig. 1 is a circuit that provides high
harmonic output to at least 30 mec. 1
built it into an open-channel type chas-
sis measuring 13 x 3% x 1 inch. The
Drake 2B receiver comes equipped with
a Cinch 2675 socket (four-pin) for pow-
er and output connections of such a
calibrator. The chassis was constructed
with a battery type plug for insertion
into the calibrator socket. The Drake is
also equipped with a panel control for
switching plate voltage to the calibra-
tor. Heater power is applied continuous-
ly while the receiver operates.

This circuit may be used, of course,
with any short-wave receiver not al-
ready equipped with a calibrator. The
variable control is for adjusting to
WWV.,

120K

—1.2V OR MORE
o

—(,—'l(———-OUTPUT
= .01 DisC

0
Fig.2

A much simpler calibrator is shown
in Fig. 2. Note how few components
are required. It will function with as
little as 1.2 volts. Output may be raised
by increasing this to 6 volts. With close
coupling to the antenna post of a sensi-
tive receiver, harmonics may be heard
to approximately 10 mc or higher.—
I. Queen
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ALL-AMERICAN MADE
ACGURATE LINE!!!

COMPLETELY WIRED AND CALIBRATED
TESTERS, READY TO USE!

f.j Model 152 : ,::;i:f
_ | SENIOR E GENERATOR
. V. T.V. M. SIGNAL
6%:" METER | TRACER

1
8 ¥ $
22995 ; oy 2840

Model 154 | —, Model 155
]
SENIOR ! ‘V.0.M.
20,000 :
+# CAPACITIES
OHMS PER-VOLT | 1 REACTANCE
] i 1 INDUCTANCE
v. o. M. 1 e +~ DECIBELS
62" METER (] ¥ 1+ RECTIFIERS
+~ DIODES

i $2995 6%2" METER °"'Y$2840

Model 156 I Model 157
7
SIGNAL E TESTS
GENERATORS
IN ONE! 1 ALL

TUBES

+# RE.51G. GEN.FOR A.M. 4 RF.SIG.GEN.FOR F.M. i
+” AUDIO FREQ. GEN. INCLUDING: only

4” CROSS HATCH GEN. $ 5 l » NOVARS  + 10 PINS $ 40
4~ (OLOR DOT PATTERNS Only l » NUVISTORS +~* MAGNOVALS

1 MARKER GENERATOR ¥ COMPACTRONS

4~ BAR GENERATOR
I-----------------I------------------

[ ]
]
(]
1
1
x
Model &
158 ,
1
TESTS mnusmons Oy B cm' TUBE 'I'ESTER
TESTS ALL PICT '
'I'RANSIS'I'OR $2995 | T[\UBESAILNGLU%I:Z[ Only $2995
RADIOS R (OLOR TUBES

PRICED SUBSTANTIALLY LOWER THAN ANY
EQUIVALENT TESTER, DOMESTIC OR FOREIGN

See our complete line at your nearest Radie Parts Jobber

or write for complete catalcg to Dept. RE-863

ACCURATE INSTRUMENT CO., INC. 911 Faile Street, Bronx 59, N.Y.
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UHF CONVERTER, Ulira Vista model
UV C-7083. Built-in uhf preamp, slide-rule tuning.
For use in translator and MPATI areas. Frame-
grid rf tube, nuvistor oscillator, diode, transistor
i.f. amplifier. Gain 10 db; input impedance 300
ohms, vswr 1.5 max. Output impedance 300 ohms.
Power input 117 vac, 60 cycles; B4+ 120 vdc at

20 ma: heater supply 6.3 vdc; power consumption
10 watts. Transformer isolated with 2-section fil-
ter.—Jerrold Electronics Corp., 15th and Lehigh
Ave., Philadelphia 32, Pa.

UHF CONVERTER, moadel G-4d. Grounded-
cathode double nuvistor circuit, vernier tuning,

bt L 25D

QDT B D]

ac outlet, uhf-vhf coupler.—Gavin Instruments,
Inc., Depot Square & Division St.,, Somerville,
N. J.

ALL-CHANNEL UHF BOOSTER, U-Boost,
adds up to 15 miles to reception range of uhf.
Gain exceeds 10 db, input and output 300 ohms

o »gm«"%
Caisoian
4
A 8
= 45
— #
T T —
T e——
balanced. Power 117 vac, 60 cycles, 0.1 amps.

Neon pilot light.—Blonder Tongue Labs, 9 Alling
St., Newark 2, N. J.

FRINGE-AREA TV/FM ANTENNA, model
3607-G  Super Crossfire. 3-band director System
combines low- and high-band TV plus FM on

single element; phase controllers with folded cat’s-
whisker stubs on each director. Up to 16:1 front-
to-back ratios. Model 3606-G, Telstar Crossfire,

78

éfzf
same antenna with built-in transistor booster.——

Channel Master Corp., Ellenville, N. Y.

EDGEWISE INDICATORS, rtype 185. Self-
shielded ammeters and voltmeters, vertical or hor-
izontal mounting. Ac rectifier models, dc ratings

®
W OOTT,
[

5 50 15
8L YOLTS &

20 pamps to 10 amps self-contained, 300 volts max.
self-contained.—General Electric, Schenectady 5,
N. Y.

DUAL CONCENTRIC CONTROL KIT,
Fastach 11, FRK-200. 36 controls, 65 exact-re-
placement front and rear shafts, 8 standard
switches, 5 push-pull switches, 45 push-pull and
standard universal shafts, 5 twist-tab plates. Plug-

o,

in, snap-together assembly. Replacement guides
included.—Centralah, Electronics Div. Globe-Un-
ion, Inc. 900 E. Keefe Ave., Milwaukee 1, Wis.

LONG-NOSE CUTTING PLIER, model
D317-6PC. Cutting knife Va-inch back from
knurled tip. Coil spring keeps Plastisol-dipped

handles open.—Mathias Klein & Sons, Inc., 7200
McCormick Rd., Chicago 45, 111

SPECIAL-PURPOSE  TWEEZER, model
3105. Lock type, extra-length tool for microminia-

ture and electronic assembly work. Stainless steel,
serrated beaks.—Techni-Tool, Inc., 1216 Arch St.,
Philadelphia 7, Pa.

RELAY SOCKET PUNCH, model 731-R.
Makes quick holes in up to 16-gauge metal. All

}

holes exactly 1.015 x .859-in.—Greenlee Tool Co.,
Rockford, 111,

PENCIL SOLDERING IRON, model W-P.
With tip and cord set. Rated at 25 watts, weight

www.americanradiohistorv.com

134 oz. Max. tip temperature 860°F. Interchange-
able tips, replaceable parts including heating ele-

Ll

ment and cord set.—Weller Electric Corp., 601
Stone’s Crossing Rd., Easton, Pa.

TUBE PULLER, model TP-I, for removing,
inserting nuvistors, Internal spring mechanism

grips tube without damage.—Cinch Mfg. Co., 1026
S. Homan Ave., Chicago 24, 111

TUBE ADAPTER, Magnoval, (illus). 9-pin
socket installed into standard octal plug. Fits all
tube testers with standard octal sockets. Pin

straighteners protect sockets and tubes from bent-
pin damage. 2 mounting holes for screw or bolt-
down mounting on testers and service benches.—
Seco Electronics, Inc., Dept. 164, 1201 S. Clover
Dr., Minneapolis 20, Minn.

PICTURE-TUBE BOOSTERS. 3 types cover
every tube made, all voltages and currents, series
or parallel circuits. Model CR-188 (illus), for
Sylvania 110° tubes; model CR-186, for all 70°-

&
{
i

90° CRT’s, model CR-187, for RCA 110° tubes.—
L. E. H. Manufacturing Co., Inc., Div. Industrial
Electronic Hardware Corp., 109 Prince St., New
York, N. Y.

PORTABLE CRT TESTER/REJUVENA-
TOR, model 36-616. Cathode-emission test applies
high-voltage pulse to second anode of CRT. Se-
lector indicator lights, large calibrated dial.
Adaptable to 110° picture tubes. Checks shorts,
continuity and leakage with life test. Controlled
dc shot reactivation cleans cathode surface for

RADIO-ELECTRONICS
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normal emission provided by 3 levels of reactiva-
tion intensity.—GC Electronics Co., Div. Textron
Electronics Inc., 400 8. Wyman St., Rockford, 11

RACK OR SYSTEMS SCOPE, (ype 704.
Bench or rack mounting. Identical X and Y ampli-
fiers, bandwidth dec to 500 ke. Critical circuits use
silicon semiconductors. Modular internal construc-
tion. Tight-tolerance mono-accelerator cathode-
ray tube driven directly from transistorized am-
plitiers.  Epoxy-impregnated power transformer,
Optional 10 x 10-cm internal nonparallax graticule

with edge lighting. Pushbutton beam finder; sweep
expander: auto, normal and single sweep trigger-
ing; internal calibrator; balanced input on at-
tenuator ranges.—Scientific Instrument Dept., Du
Mont Labs, Div. Fairchild Camera & lnstrument
Corp., 750 Bloomfield Ave., Clifton, N. J.
VOLT-OHMMETER, model 630-L, for semi-
conductor testing. 2 special low-power ohms cir-
cuits on 1 and X10 ranges. Maximum open-
circuit test voltage 0.140. maximum power dissi-

pation in semiconductor under test 420 pw. High
sensitivity 20,000 ohms per volt dc, 5.000 ohms
per volt ac. Dc accuracy 3%. ac 4% .—Triplett
Electrical Instrument Co.. Blutiton, Ohio.
STEREO FM SIGNAL SIMULATOR, odel!
WR-514. Signals for service and maintenance of
FM multiplex adapters or stereo FM receivers.

a0 om O

Pt

60-db 3-siep atienuator for rf output signals; zero-
center meter; two cables permanently wired for
connection to amplifier voice-coil output termi-
nals.—RCA Electron Tube Div., larrison, N. J.

SIGNAL GENERATOR, Eldeco Pori-O-Gen.
Cigarette-pack size. batiery-operated for CB or
amateur radio. Modulated signal for rf /i.t. align-
ment, spotting tunable receivers, checking crystal
activity, etc. 2 crystal sockets for large and small

AUGUST, 1963
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crvstal  pins.—Electronic  Devices Corp., 4212

Ponce de Leon Blvd. Coral Gables 46, Fla.
FM/AM STEREO MULTIPLEX TUNER,
model 3157MX. Edge-lighted slide-rule dial, fly-
wheel tuning, Multiptex monitor indicator light.
FM frequency response 20-20,000 cycles =1 db,
IHFM sensitivity 3.5 pv. AM frequency response

20 8.000 cycles, sensitivity rating 3 uv for 20-db
signal-to-noise ratio. Channel separation 30 db at
1,000 cycles. 67- and 38-kc¢ rejection filters in MX
decoding units.—Eric  Electronics  Corp., 2115,
Colorado Ave.. Santa Monica, Calif.

FM STEREO TUNER, model 310E. Front-
panel recorder output jack; lab-type precision ver-
nier tuning control; mode control with FM mono,

FM sterco. FM stereo automatic positions. Inter-
station noise suppressor: silver-plated rf cascode
front end; 2-mc wide-band detector, 3 limiting
stages, agc.—H. H. Scott Inc., Dept. P, 111 Pow-
dermill Rd., Maynard, Mass.

STEREQO POWER AMPLIFIER, Srereo 35.
Wide-band low-distortion output 17Y2 watts per
channel. Full 35 watts available continuously over

20-20,000 cycles. Use with manufacturer’s PAS-2
or similar stereo amplifier,—Dynaco, Inc., 3912
Powelton Ave., Philadelphia 4, Pa.

STEREO PREAMPLIFIER KIT, Citation A,
now in kit form. For specs, see Radio-Electronics,

PSS i

: =
\=

Jpan BBV BT

far

July 1963, page 32.—Harman-Kardon, Inc., Ames
Ct., Plainview, N. Y.

MONO/STEREO TAPE PREAMP, model

KN-4002. Twin visual indicalors, concentric dual

www americanradiohistorv com

playhack, record controls for each channel.
Equipped for multipie recording, echo-chamber
sound, other special efiects. Bias frequency preset
to 65 kc. Separate equalization for 3%-7%-ips
speeds. Dc-operated tube heaters on input stages.
Response at 7Y ips, =3 db, 30-16.000 cycles. Hum
and noise —50 db on playback. Input impedance:
mike. 3.3 megohms; aux, 100,000 ohms. Record
sensilivity: mike, 2 mv for max level at 1 k¢; aux,
200 mv. Output impedance 10,000 ohms.—Allied
Radio Corp., 100 N. Western Ave., Chicago 80,
418

15-WATT STEREO AMP, model AM-217.
Built-in preamps accommodate any magnetic car-
tridge. Standard 3-circuit jack on front panel for

s
A ~——
PR it
BCRE S OGS
sANsN =
-
LN

most stereo headphones. Qutput 7.5 watts per
channel: frequency response 20-20,000 cycles. 110~
125 vac, 60 cycles.—Olson Electronics, Inc., 260
S. Forge St., Akron 8, Ohio.

PORTABLE STEREQO PHONOGRAPH. Sol-
id-state unit plays mono and stereo records, AM
and FM stereo broadcasts. Extra compartment
and input jacks for optional matching AM/FM

&La.....

stereo tuner. Transistorized amplifier, output 15
watts music power; 2 dual speakers, Garrard rec-
ord changer with magnetic cartridge. Speaker en-
closures can be separated.—Pilot Radio Corp.,
37-06 36 St.,, Long lsland City, N. Y.

STEREO PHONOGRAVPH, model 12-§ Port-
able classrooim phono plays stereo and mono.
Polyurethane turntable pad, two 8-inch detachable
dual-cone extended-range speakers latch together

for carrving. Stereo headphone/speaker output
jacks; preamp outputs for stereo tape recording
or external amplifier system; stereo balance con-
trol.—Rheem Califone Corp., 5922 Bowcroft St.,
Los Angeles 16, Calif.

PORTABLE STEREO TAPE RECORDER,
Kit AD-72. Records and plays 4-track stereo and
mono tapes. 7%, 3% ips. Mike and line inputs;
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“PRICES N\\ed B2ctk-50 PEQARS”

When--NEWSPAPERS cost a penny ..

than today’s tip.

BEER a nickle ... FARE a nickle ... A MEAL less
Values that follow are even greater—--HOW DO WE DO IT?

Our TREMENDOUS BUYING POWER & PURCHASING EXPERIENCE make it possible. We invest Thousands of Dollars
(in just a single item) to create a good DOLLAR BUY, resulting in the AMAZING & EXCITING OFFERS that follow:

HANDY WAY TO ORDER — Simply pencil mark items wanted in squares and enclose with money order or check---You will receive a new copy of
these Offers for re-orders. ON SMALL ORDERS — Include stamps for postage, excess refunded - - - LARGER ORDERS shipped express charges collect

SAME DAY DELIVERY . . .

SCIENTIFIC PACKING for minimum shipping cost.

109, OFF & FREE GIFT — ON PURCHASE OF $10 OR OVER (0N DOLLAR BUYS)

MARKET SCOOP COLUMN

[] 19-DUALCONTROLS $1 | [ SCSELENIUM  RECTIFIERS $q WESTERN  ELEC. Piece of $1
850K-1 meg, long shaft, 101 uses standard 300ma type ........ Eqmpmem loaded with relays
d other valuable parts ..
_V, MEG VOLUME CON- § 100—ASSORTED 12  WATT § an 4
D :T,RO/ES \vlu?.xwit('h. 3% shaft .. 1 D RESISTORS some in 5% .... 1 D 6—ASTRON ELECTROLTIC $1 D
70 — ASSORTED 1 WATT CONDENSERS 8mfd-450v ..
[] S-Asst. 4 Watr wire-§7 | [ 72 ASSORTED, 1 W 1
WOUND CONTROLS ....... 35 _ ASSORTED 2 WATI s [] 6 NICHROME HEATING  §q 0
- watts ... veinvnne
[ 10— AssORTED  vOLUME s | [ Risisrops eome in 500 r - 1 . atts
CONTROLS less switeh ... GAT ) L] o ] s Ai§5°'"5°d v oconssq | ]
D 5—ASSOR_TED V_OlUME CON- 51 D SIS—TORS in 1 percenters ' 1 video, sound, ratlo, etc, ..
TROLS with switch ........ 20 ASS'TED WIREWOUND § D :n—IN‘DOOR v ANTENNA 51 D
[] S9-GOODALL MOLDED CON- $ O RESISTORS or 10 R vt D 1 -galn, 3 sections, tiltproof ..
DENSERS -12-200v. (test 600v.) 5-TV CHEATER CORDS $
d 1
$15.00 RADIO PARTS “JACK 31 D }go_l. AISST. RADIO ELEC- 51 with bhotn plugs .  ........ D
) YTIC CONDENSERS ...
D POT'’ handy assortment ...... D 3—ELECTROLYT|C CONDEN- $1
[ 1-6" x9” ovALPm speak- 57 | [] ZoNDEstys ELECTROLYTIC 59 SERS 50/30-150% . . 1ouer o
ER (one to a customer) ...... 300_ASST 1/2V\AIA RESlSTORS . D 100'~TWIN TV LEAD-IN 31 D
O ’l“—|5 '#5 l:m’!\gnets PEAKER 51 L] AB, IRC, short leads, excellent 1 WIRE 300 ohm, heavy duty .. 0
nico HO5 magnet ..........
. 50 — FLAT 4-CONDUCTOR §
O boas,nmseeaxersy | [ W6 BEcricune coros s | [T g MY LASoNOVCTOR 1o
nico S magnet ...
4-50" POOLS HOOK-UP 20—ASSORTED TV KNOBS §
(] 25;\32‘{? sQUTPUT TRANS- 51 u WIRE 4 SPO0L oK. 1| O ESCUTCHEONS etc. 520 watue * 1
50—STRIPS ASSORTED SPA- 100'—MINIATURE ZIP CORD O
O gERAAllj‘glll‘S) G&UH’%EG I}B}QNASA' $1 O GHETYI handy sizes , . . .... 1 O : conductor, serves 101 uses .. $1
100 — ASSORTED RUBBER —70° .
D éso—lillsl\gallgarg is lkLLf\.TF).F.i 51 O GROMMETS best sizes ..... 51 D éR 70incﬁ!-YBs‘c\lFe'r(n:?i‘c\N§)':aog§ﬂx s1 D
200'—BUSS WIRE #20 tinnea
[] 31+, SO IRANSFORM. 57 O Aok e dreutenove *1 | [ PO hasT. CERAMIC CON-$7 | []
250—ASST. SOLDERING LUGS
[0 4:0vAL toor antennas sg | [ S5l i\ e 1S 1[0 pgEmerstney auto ame 57 | ]
1000—ASST. HARDWARE KIT
[] 3-tooestick antennas 57 | [ LG0SARTHASRWASE KT 51 [] S9-ASSORTED Tv PEAKING 57 | [
hi-gamn, ferrite, adjustable Ry Y CRE s COILS 2all popular types ..
50—ASST, D S s
[] 10-SUREGRIP = ALLIGATOR $9 B reemaimaicp i etk 1 [ lo-Tv PICTURE TUBE sock- $1 | []
CLIPS 27 » [] 250-ASST. SELF TAPPING $q LB S AR
10—SETS PHONO PLUGS & § SCREWS #6, #8. 20—ASSORTED G
....... — RID p
D PIN JACKS RCA type ...... 1 D for 1B3, 1X2, 6BGS6, GBQGC,AetS 31 D
20—ASST. PILOT LIGHTS  § [] 130-4SsT. 6/32 SCREWS  $9
[ %aa 3847 51, ere i 1 and 150 6/32 HEX NUTS . ... [[] 10-DIODE CRYSTALS IN34 . 51 | ]
150—ASST, 8/32 SCREWS §
[J 20RILQT LIGHT SOCKETS 51 O aa 150—8/32 HEX NUTS .. 1 [[] 10-ASST. DIODE CRYSTALS §9 | []
150—6/32 HEX NUTS $ 5—I1N60 and 5—IN64 ......
(3 395pSSORTED | | JERMINAL $9 L' and is0-8/32 Wex Nuts ... 1 [ 2:$L1CON RECTIFIERS 51 | [
, —ASST. LUCITE CASES L 400 PIV L .o... ...y
[] o-rnest nvion oiaL s | [ Bais Ol S AN e $1 7o0ma, 400 FIV
b eiH] . 3=SILICON RECTIFIERS §
4-TOGGLE SWITCHES
[ socassy rapo xwoes  sp | O PSS I, | o1 | O SolmlsbnaSGS0TIEER 81 ) O
- 10_ASSORTED SLIDE 50'—INSULATED  SHIELDED §
U ﬁi‘o/;sssri;‘ SLock Rapio 51 | [] SWITCHES SPST, DPDT, etc. . 1 O Wire #20 braided metal jacket 1|4
_ASSORTED PRINTED CIR- 100—ASST RUBBER & FELT § 32'—TEST PROD WIRE $
0J ?:?m SOCKETS best lsges R-31 U FEET FOR CABINETS best sizes 1| O aadlall S a . *1 | O
. ’ S0-ASST. MICA 5 50'_HI-VOLTAGE  WIRE
D ;othRSl;g/oﬁt ROSlN CORE s1 D ERS some in 59 CONDENS s1 D for TV, special circuits, ete.... s1 D
25—BALL POINT PENS 50—ASST. DISC CERAMIC OMMODORE BE R
D Retractable, assorted colors ... 51 D CONDENSERS popular numbers s1 D cc DC, completes Igady uﬁgl'a?» 55 D

Each HEARING AID is a
Complete AUDIO AMPLIFIER
and includes
CRYSTAL MICROPHONE
3 SUBMINIATURE TUBES
Superb Beige CABINET

(—3200 HEARING AID — For 32-\

TOP ITEM for Experimenter can
be modified and converted to:
RADIOS — INTERCOMS — TRANS-
MITTERS — SECRET LISTENING
DEVICES — Etc.

l 57 x 212" x 1”"—Shpg. Wt. 1 b,
Complete as illustrated—incl. $
detailed informative SCHE-
MATIC DIAGRAM (less Ear- 2
phone & Battery)

~—— A in =
TELEPHONE every room
with

PORTABLE PHONE JACK & PLUG SET

SET including 50’ Ex-

tension Cord

and easy-to 98
follow Instruc- 3
tions . ..,

JACK
3 SETS..$9.94

PLUG
6 SETS. .$17.69
PHONE PLUG...$1. 50 )

1\-PHONE JACK...$1.75

Solves the problem of keeping parts orderly. Joy

of using it—See-thru Lucite drawers—and capacity
make it worth its weight in gold #18HB 18 Drawers

WESTINGHOUSE TV TUNER $1

41mc, brand new (less tubes).

26K SET OF STANDARD UHF 51
STRIPS regular price $11.9

BATTERY CHARGER 9V $1
incl trans chargeable battery ..
CHAPT ZU DI MITZIA $1

“JACKPOT' double your money
back if not completely satisfied

500'—CHOICE HOOKUP WIRE 51
asst colors cut in handy lengths
some stripped and tinned

1—5SQ. YARD GRILLE CLOTH $1

most popular brown & gold design

10—ASSORTED TUBES $1

Radio, Television and Industrial

50—ASSORTED SOCKETS $1
1

CONDENSERS -001 to .47 up

to 60OV

all type 7 pin, 8 pin. 9 pin ...
6—TRANS. RADIO BATTERIES $1

50—ASSORTED  TUBULAR
9 volt, same as Eveready #216
20—ASST ROTARY SWITCHES

all popular types over $20 value

20—ASST. DIODE CRYSTALS

fine assortment. Latest types ..

2—WIRE STRIPPERS/CUTTERS

adjust to al} insulation sizes ...
3—SPEAKER CABINETS for $1
2 1/2” to 3’ spkr, all purpose. ,
3—3” RECORDER TAPES $1
Quality acetate, 150 feet ....

20—GE #NE-2 TUBES 51
Neon Glow Lamp for 101 uses
1

6—TV ALIGNMENT TOOLS
3—SYLVANIA 35W4 TUBES $1
6—I.F. COIL TRANSFORMERS $1

4586 ke, latest 3/4'' x 3/4" type

1—90° FLYBACK TRANSFORM.- $1

ER including schematic diagram

1—-HEARING AID AMPLIFIER 51
incl 3 Tubes, Mike., Etc. (as is)
1

100—ASSORTED FUSES
1

3AG and other popular sizes ...

20—STANDARD CONDENS.
ERS -047.600v 83° top quality

STEEL CABINET

PLUS
2 ADJUSTABLE
PLASTIC BOXES
147 x 8%” x 57"

Total Value $7.98
> 5 4.99
2 awsror °4

x 10" x 6’ Shpg. Wt. 7 Ibs. j

TELEPHONE

BRUUKS RADIO & TV CORP., 84 Vesey St., pept. A, New York 7, N. Y.cozemoe,
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clutched, concentric level and tone controls. Elec- Prices effective January 1, 1963
tronic bar type level indicators, dual 2-way speak-
er systems. free head alignment tape. Wow and
flutter at 7%z ips, 0.2%. Power response at 72

ips. S0-15,000 cycles =3 db at 2 watts, Harmonic H
distortion 2% at full output: Up to 7-in. reels.— TarZIan Offers UNI-Y
Heath Co., Benton Harbor, Mich.
STEREO TAPE DECK/PREAMP. 3-speed FAST DEPENDABLE
Paco unit, rack or custom mounting. Integrated 9
dual preamp. 4-track stereo and mono record/
play; 2-track stereo and mono playback. Separate TUNER REPAIR
FEL 1111 O 1 T S )
e, SERVICE (vt
) @ )} | (WakEs)
A\ _
R INCLUDING
s A ('. 4
PR < o= .|
L = e
[ 3 ()
e P e
L

VU meters. digital tape index counter, automatic
tape shutoff. Response 30-15,000 cycles =3 db;
ips, flutter and wow 0.4% at 7% ips. 7-in, reels.—
Precision Apparatus, Inc., 8000 Cooper Ave., Glen-
dale 27, N. Y.

2-WAY SPEAKER SYSTEM, niodel HFS-10.
6'42-in. low-resonance, high-gap energy woofer-
midrange transducer, matched 2-in. tweeter. 5
watts music power per channel. Crossover point

It just makes sense that a manufacturer of tuners should 24 .HBUR SERVICE
be better-qualified, better-equipped to offer the most de=
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business, ]-YEAR WARRANTY
maintains two complete, well-equipped Factory Service
Centers—assisted by Engineering personnel—and staffed
by specialized technicians who handle ONLY tuner re-

approx. 4,000 cycles; response 6 db, 60-15,000 pairs on ALL makes and models. .
cycles. Rated impedance 8 ohins.—Eico Electronic Tarzian-made tuners received one day will be repaired
Instrument Co., Inc., 33-00 Northern Blvd., Long and shipped out the next. Allow a little more time for
Island City 1. N. Y. service on other than Tarzian-made tuners.
MAGNETIC REPRODUCING HEADS, Tarzian offers a 12-month guarantee against defective
Hall*Istor, use Hall-effect principle. Play back workmanship and parts failure due to normal usage. And,
recorded amplitude in response to flux alone, compare our cost of $9.50 and $15 for UV combinations. See your distributor, or use the
without regard to tape speed. Not an audio lleqd. There is absolutely no additional, hidden charge, for ANY address nearest you for fast fac-
(Morelgps BiesJ6] (rish )RR Teciivelged JRp000Cin; parts cxcept tubes. You pay shipping costs. Replacements tory repair service
longitudinal direction of magnetization. For re- b o Fed] : abl 1
cording {ape uses. Mode! SBV-535 (]Cf!) Effective on tuners beyon practlca repair are availa ¢ at low cost.
Tarzian-made tuners are identified by this stamping.
When inquiring abour service on other tuners, always
give TV make, chassis and Model number. All tuners 537 S‘?"th Wa'"u.t St
: /s.—( repaired on approved, open accounts. Check with your Bloomington, indiana
local distributor for Sarkc_s Tarzjan replacement tuners, Tel: 332-6055
/ replacement parts, or repair service.

Ve

gap .016-in.; transverse direction of magnetiza-

SARKES TARZIAN, INC. [ oris Hattwoos cait

tion. For specialized control use. At 25°C ambient Bloomington, Indiana Tel: 769-2720
temperature: control current—50 ma rated, 75 ma MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR

max.; internal resistance 50 ohms control side, TRIMMERS . .. FM RADIOS ... AM/FM RADIOS .+ . AUDIO TAPE -.»

25 ohms Hall side: 200 mv/amp resistive zero BROADCAST EQUIPMENT

component; —2%/°C Hall constant temperature |

coefficient; soft-iron pole pieces.—Instrument Sys-
tems Corp., 11 Cantiague Rd., Westbury, N. Y

rooL-Less seeaker Kirs. cooner 1 | ASK ABOUT Group SUBSCRIPTION RATES RADIO-ELECTRONICS
;4 Y HeCILIEYN || CONVERT TO COLOR TV

+ OF THE WORLD’S FINEST

enclosure kit and 8-inch MC8 Michigan speaker.

COLORDAPTOR—A simple 10-
tube circuit and rotating color
wheel converts any size B

TV to receive compatible color.

COLORDAPTOR — Easily at-
tached to any TV set, does not
affect normal operation, often
built froin parts experimenters
have on hand, BRILLIANT
COLOR!

W
;x ELECTRONIC GOV'T
_SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS— Receivers, Transmitters,
Microphones, Inverters, Power Supplies,
Meters, Phones, Antennas, Indicators,

Wavaz —
v

s

Filters,  Transformers,  Amplifiers, | | complete hooklet—aives theory of operas
B)e:gls:g:érsCo'T:::LeErzulg;r;;l;ol Nﬁflﬁg tion, all construction details, schematic Igs
Blowers, Cable, Keyers, CShOkdest Hn]arnd-' and sample color filters
8 ] sets, Switches, etc., ete. Send for Free .
Coronet 11, enclosure materials and Wolverine LS8 Catalog—Dept, RE. Fﬁimé‘:'aﬁasr;iafu'*pam—-co.u. delay SI 9 95

speaker. Coronet [1I, enclosure materials and ex- line, crystal, color filters, Add $

tended-range, 8-inch SP8B speaker. All have inter- for sets over 167,
locking tongue-and-groove joints; 4 threaded rods RADIO SALES 1798 Santa Cruz,
vertically through unit. Joints lined with adhe- 2133 ELIDA RD. - Box 1105 - LIMA, OHIO GOLORDAPTOR Menlo Park, Callf.
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ALL TAPE HEADS

WEAR OUT!

HERE'S HOW AND WHY

Magnetic tape itself is the
real cause of head wear!

The abrasive action of tape as it passes
over the head face gradually wears
awayv the depth of metal left on a new
head after final polishing (sec above).
Because wear is nearly always uncven,

craters or ripples are also formed o

n

the face as wear progresses, thus mak-
ing it impossible to achieve good

contact between the head gap and th
all-important signal recorded on th

e
c

tapc. The severe high frequency losses
and erratic output resulting from poor

tape-to-gap contact are very annoyin
to the ear. Head wear should NOT b

04
o

<]

permitted to reach this point — much
less go bevond it to the limit where the

gap actually begins to open up.

By replacing the worn head with a
new Nortronics professional type of
laminated tape head you will obtain
improved high frequency response over
the original head, plus the added fea-
ture of longer life since laminated heads

have 50% more depth of metal at th

c

gap. Nortronics manufactures both
lauminated and solid-core heads, but
recommends the use of the laminated
types for up-grading of your recorder.

HAVE YOU CHECKED YOUR HEADS LATELY?

Get the most from your investment in tape
equipment. Be certain that head wear is not
causing you to lose the clean, crisp sound
which only tape gives you. Have your Hi-Fi
dealer, Radio/TV serviceman or camera store

check your heads for wear.

tronics replacement heads and

Insist on Nor-
“Quik-Kit"”

mounting hardware; both correctly matched

to your recorder.
¢ N usic sonnds best on tape—

Tape sounds best with Norlronies heads”

“Nortrhonics . o

8137 10th Ave., North » Minneapolis 27, Minn.

-
i

r
Write today for FREE copy of NORTRONICS
| Tape Head Replacement Guide

| Name._ = =

| Address__ _—

| City. = State

Eo e ot e e ot e e o et . e P S S B
82

|
|
|
l
. )

sive-backed gasket strips.—Electro-Voice,

Inc., Buchanan, Mich.

TRANSISTOR TAPE RECORDER, Conti-
nental 301, model EL3549. 4 tracks, 4 specds. 2
preamps for stereo playback through radio, TV
or hi-fi system. Speaker, dynamic full-frequency
cardioid-pattern mike. Inputs for recording from
mike, tuner and phono: facilities for mixing. In-
put jack for foot control. All 4 tracks can play back

- T Ve i~
)
§0=011-".

tape

simultaneously, prerccorded stereo tapes can play
back monaurally. Specs for 7% ips: response 60—
16,000 cycles, signal-to-noise ratio —40 dh, wow
and futter 0.14%. mike sensitivity 1 mv. 7-inch
maximum reel.—North American Philips Co., Inc.
230 Dufly Ave., Hicksville, N. Y.

LANGUAGE-LAB MIKE/HEADPHONE,
model T/C 266. 25.000-, 500- or 10-ohm impe-
dance. frequency response 50-1.000 cycles. Clevite

e * .

headphones have detachable doughnut euar cush-
ions. Adjustable dynamic mike.—Turner Micro-
phone Co., 909 17th St. N.E., Cedar Rapids, Iowa.

ULTRA-SLIM PROBE MIKES. ‘odel 578
Omnidyne (left), for PA. 200 ohms or high-im-
pedance. Model 576 (center), omunidirectional
probe. Dual 200 ohms—
changeable by inside case. Re-

impedance—30  and
moving pinjacks

sponsc 40-20,000 cycles: output-—60 db. Model 570
(right), dynamic lavalier mike.—Shure Bros., Inc.,
222 Hartrey Ave., Evanston, 111,

MOVING-COIL MIKES. Selectable output
impedance 30/50. 150/250, 20,000 ohms. Mylar
poiyester Golden Diaphragm has tungential com-

~
NS —

'\}

-

pliance. Model 688 (illus), omnidirectional. Pick-
up pattern 360°, response 35-20.000 cycles. Model
689, cardiod. Frontal pickup pattern. response 40—
16,000 cycles. Both with 15 feet of 2-conductor
shielded cable, slip-on swivel adapter.—Altec

Lansing Corp. 1515 S. Manchester Ave., Anaheim,
Calif.

www.americanradiohistorv.com

TRIPLE-LENGTH RECORDING TAPE,
No. 290-36. 3.600-foot lengths on 7-inch reels. 90
minutes uninterrupted recording of single track

e

mono, 2-track stereo, or 3 hours 2-track mono,
4-track stereo. at 7% ips. Oxide processing pro-
vides extra playing time.—Minnesota Mining &
Mfyz Co., 2501 Hudson Rd., St. Paul 19, Minn.

PRESELECTOR/CONVERTER, model HE-
73 Precon Amareur. Crystal-controlled, covers 80-,
40-, 20-, 15- and 10-meter amateur bands. Oper-
ates on 80 and 40 meters as preselector only; on
20, 15 and 10 meters as preseleclor or converter.

Tuned interstage circuits, 2 stages rf amplification.
Gain: preselector. 36 db ut 80 meters; converter,
22 db at 20 meters. Output frequency 3.50-5.20 mc.
Three crystals for 20-, 15- and 10-mcter bands.
No power connections to receiver. 117 vac, 50/60
cycles.—Lafayette Radio Electronics Corp., 111
Jericho Turnpike, Syosset, N.Y.

SOLID-STATE AMPLIFIER, model DV25.
Rated power 25 watts at 12.6 volts, opcrates from
6 to 12 vdc. Response 100-15,000 cycles =3 db.
Gain: mike 115 db; aux, 80 db. Noise: mike 60

db; aux, 80 db. Inputs: 1 mike (high or low in-
pedance), 1 aux (high impedance, high level).
Outpwts 4. 8 and 16 ohms. Model ADV25P (il-
lus): built-in-solid state ac-to-dc converter for
117-vac operation.—Royce Electronic Develop-
ments, Inc., Dept. R, PO Box 321, Valley Stream,
N. Y.

1-WATT WALKIE-TALKIE, model HE-75.
Crystal-controlled 2-way CB radio. 13 transistors,
3 diodes, I thermistor. 2-stage transmilter, silicon

receiver has push-

Superhet
pull audio section. Automatic noise limiter, vari-

output transistors.
able squelch. Interchangeable buattery compart-
meunt for penlight cells or rechargeable mickel cad-
mium battery. Plated telescoping whip antenna,
earphones, 8 penlight cclls.—Lafayctte Radio Elec-
tronics Corp., 111 Jericho Turnpike, Syosset, N. Y.

2-WAY UHF RADIO. Motrac FM Radio-
phone. Transistorized mobile unit for 450-470 mec.
20~ and 35-watt models. Less than 2-amp battery

RADIO-ELECTRONICS
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drain on standby. Compa-Station (illus), 65— and
100-watt indoor base station, plus weatherproof

outdoor units. Sensitivity 0.5 uv.—Motorola Inc., |

Communications Div., 4501
Chicago 51, 11l

RADIO CONTROL SYSTEM, model RT-400,
for automatic remote operation of doors, lights,
signals, motors. etc. Operating distance outdoors
in unobstructed areas, 500 ft. Operates during sig-
nal transinission only, or on-off control. Portable
pocket-sized transmitter with self-contained an-

W. Augusta Blvd,,

tenna and battery, receiver in metal enclosure with
flanges for wall mounting. Permanent connection
to 115 vac power source by armored cable or
conduit; or fitted with flexible attachment. Momen-
tary load-switching relay. actuated during signal
reception, plus sequence type.—Perma-Power Co.,
5740 N. Tripp Ave., Chicago 46, IIl.
HERMETICALLY SEALED THERMIS-
TORS. In shock-resistant glass, 0.150 inch long,
{070-inch diam. Leads 1.125 inches long. .020-inch
diameter, gold-plated Dumet, can be welded or
soldered. For use to 400°C in temperature com-
pensation, measurement, control and time-delay

fe ==

applications. Available with
cients —3.3% 1o

temperature coeffi-
5.1% per °C, in resistances
2.000 ohms—-1 megohm.—General Electric Co.,
Specialty Resistors, Magnetic Materials Section,
Edmore, Mich.

FLYBACK TRANSFORMERS. HVO-214, ex-
act replacement for Magnavox 360552-1, -2, -2A

360577-1, 360593-1. HVO-218 for Silvertone 80-14- |

3, D80-14-3C, D80-14-3E. HV0-220, coil-core as-
sembly for Philco 32-8855-1, 32-8855-5.—Merit
Coil & Transformer Corp., Merit Plaza, Holly-
wood, Fla.

MOLDED VITREOUS-ENAMELED RE-
SISTORS. New molded insulation for manufac-
turer's Series 99 axial-lead, wirewound resistor,

Consistent
vac insulation breakdown ratings. Markings vi-
treous and fired on. 5 sizes, 1-10 watts.—Ohmite
Mfg. Co., 3657 Howard St., Skokie, Il END
All specifications are from
manufacturers’ data

AUGUST, 1963

insulation thickness guarantees 1,000- |

You’d expect an FM booster
designed by Blonder-Tongue
to be something special...

this one i

The Blonder-Tongue FMB STERECBOOSTER is special because it in-
creases signal strength 8 times (18 db gain), while keeping noise
down to the bare minimum (noise figure 3.8 db) . . . because it
eliminates distortion caused by phase and amplitude variation and
by impedance mismatch (low VSWR) ... because it doesn’t overload
when there are strong local stations present . . . and because it does
all these things steadily and reliably. But since Blonder-Tongue is
the company with the most experience in TV and FM signal ampli-
fication, how could you expect any less? A must for multiplex stereo,
and for mono in weak signal areas installed quickly & easily
anywhere indoors. Improves reception with an FM antenna, your
TV antenna, or a homemade twinlead dipole. List $21

engineered and manulactured by

BLLONDE R\,,":.I‘ONGU JE}| CANADIAN DIVISION:

7/ 8.aning 5t Newsrk.2 w.. | BENCO TELEVISION ASSOC., LTO., TORONTO, ONT.
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BECOME A RADIO TECHNICIAN

for only $26.95

BUILD20ORADIO

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL

only

NOW INCLUDES
* 12 RECEIVERS
* 3 TRANSMITTERS
* SQ. WAVE GENERATOR
* AMPLIFIER
* SIGNAL TRACER
* SIGNAL INJECTOR
* CODE OSCILLATOR

FREE EXTRAS

® SET OF TOOLS » RADIO & ELECTROMNICS TESTER @ ELECTRIC

SOLDERING IROM e TESTER INSTRUCTION MAMUA MEMBER-

SHIP IN RADIO-TY CLUE: CONSULTATION SERVICE »

e QU & TV BOOK = FCC A

& RADIO BOOK

® ALIGNMENT TOOL » WRENCH SET s CERTIFICATE OF MERIT
® VALUABLE DISCOUNT CARD

WHAT THE *'EDU-KIT** OFFERS YOU

The '‘Edu-Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price, Our kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home training You will learn radio
theory, construction, servicing, basic HI-Fi1 and TV repairs, code,
license requirements.

Yniu will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and lay out radio parts, how to wire and solder, how to operate
electronic equipment, how to build radios Today it is no longer necessary to spend
hundreds of doilars for a radio course. You wiil receive a basic education in radio,
worth many times the small price you pay, only $26.95 complete.

THE KIT FOR EVERYONE

The Progressive Radio *‘Edu-Kit’’ was specifically prepared for any person who
has a desire to learn Radio. The ‘‘Edu-Kit'* has been used successfully by young
and old in all parts of the world, by many Radio Schools and Clubs in this country

d, It is used for training and rehabilitation of Armed Forces Personnel
and Veterans throughout the worl

The Progressive Radio ‘'Edu-Kit'’ requires no instructor. Al instructions are
included Every step is carefully explaine: You cannot make a mistake,

d
PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'* is the foremost educational radio kit in the
worldl and is universally accepted as the standard in the field of electronics training,
The ‘'Edu-Kit'*' uses the modern educational principle of ‘‘Learn by Doing.'"
Therefore, you will construct radio circuits, perform jobs and conduct experiments
to iltustrate the principles which you learn.

ou begin by examining the various radio parts included in the *‘Edu-Kit."" You
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this first set, you will enjoy listening to regular broadcast stations,
learn theory, practice testing and troubleshooting n you build a more ad
vanced radio, learn more advanced theory and techniques. Gradually, in a pro-
gressive manner, and at your own rate, you will find yourself constructing more
advanced multi-tube radio circuits, and doing work like a professional Radio
Technician

Included in the ‘‘Edu-Kit’’ course are twenty Receiver, Transmitter, Code Oscil-
lator, Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits.
These are not unprofecsional ‘‘hreadboard'’ experiments, but genuine radio circuits,
constructed by means of professional wiring and soldering on metal chassis, plus the
new method of radio construction known as '‘Printed Circuitry.'s hese circuits
operate on ycur regular AC or DC house current.

In order to provide a thorough, well-integrated and easily-learned radio course,
the “Edu-Kit’'" includes practical work as well as theory; troubleshooting in addi-
tlon to construction; training for all, whether your purpose in learning radio be
for hobby, business or job; progressively-arranged material, ranging from simple
circuits to well-advanced topics in Hi-Fi and TV. Your studies will be further aided
Y Quiz materials and our well-known FREE Consultation Service.

THE ""EDU-KIT'* iS COMPLETE

You will receive alt parts and instructions necessary to build 20 different radio
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, coils, hardware, tubing, punched metal chassis., Instruction Man-
uals, hookup wire, solder, selenium rectifiers, volume controls, switches, knobs, ete

" _addition, you receive Printed Circuit materials, including Printed Circuit chas.
sls* special tube sockets, hardware and instructions. You also receive a useful set
of tools. u professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester, The ‘‘Edu-Kit'' also includes Code Instructions and the Pro-
grenwe Caode Oscillator, in addition to the F.C.C.-type Questions and Answers for

adio Amateur License training. You will aiso receive lessons for servicing with
the Progressive Signal Tracer and the Progressive siinal Injector, and a High
Flde”f{‘Gu.lde and Quiz Book Everything is yours to keep.

3. Statatis, of 25 Poplar Pl., Waterbury, Conn., writes: ‘il have repaired several
ets for my friends, and made Mmoney. The ‘‘Edu-Kit’’ paid for itself. ¢ was ready
0 Spend $240 for 2 Course. but | found your ad and sent for your Kit.''

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘'Edu-Kit'’ has been sold to many thousands of indi-
viduals, schools and organizations, public and private, throughout the world. It
s recognired internationally as the ideal radic course.

By poputar demand the Progressive Radio ‘‘Edu-Kit'* is now avaitable in
Spanish as well as English

It is understood and agreed that should the Progressive Radio ‘‘Edu-Kit’’ be
returmed to Progressive ‘‘Edu-Kits'' Inc., for any reason whatever, the pur-
:h.;ue Price will be refunded in full, without quibble or question, and without

elay

The high recognition which Progressive ‘‘Edu-Kits'' Inc. has earned through
its many years of service to the.public is due to its unconditional insistence
uPon the maintenance of perfect engineering, the highest instructional stand.
., and 1000/, adherence to its Unconditional Money-Back Guarantee, As a
‘r:su'l;, we do not have a single dissatisfied customer throughout the entire

or

TRAINING ELECTRONICS
TECHNICIANS SINCE 1946

4 No Knowledge of Radio
Necessary

+ No Additional Parts or
Tools needed

* Excellent Background for TV

* School Inguiries Invited

+ Attractively Gift Packed

D
K TEUR LICEMSE TRAINING
@ FRINTED CIRCUITRY » PLIERS-CUTTERS

FCC amateur

1 E FREE BONUS RESISTOR AND
DENSER HKITS WORTH S7.00

O Send  ‘‘Edu-Kit’* Postpaid. | enclose full payment of $26.95.

O Send ‘‘Edu-Kit’’ €.0.D. ! will pay $26.95 plus postage.

O Send me FREE additional information describing {*'Edu-Kit.'*®

ORDER FROM AD—RECE
CON

Name.

|
|
|
|
: Address.
| Progressive “EDU-KITS” Inc.

1186 Broadway. Dept. '211(
Hewlett, N. Y. Gl i
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Motorola 84MF Auto Radios

Some of these blow fuses continually when in the car,
yet play perfectly on the bench. What happens is that in the
car, the set heats up and one of the transistor bias-control
terminals expands and shorts out against the base of the con-
trol. On the bench, the set’s cover is usually off, and heat
is carried away.

All you have to do is bend the terminal so that it can-
not touch where it shouldn’t.—A. von Zook

Airfield Radar Video-Line Driver

This circuit (made by Gilfillian and used at most mili-
tary and civilian airfields) operates normally for several
months and then one day. after 15-25 minutes of operation,
the 6Y6 tubes begin to draw excessive plate current. The
—150-volt supply is consequently overloaded and operation

COAX LINE DRIVER
6Y6-GT(2)

47 OUTPUT

METER READS
=70V

ceases. Tubes test OK, replacement may or may not cure the
trouble. What is the difficulty here?

Normal gas liberation from the tubes is causing a grid
emission current to develop. This 10-18 pa causes a drop of
from 10-18 volts across the 1-megohm grid resistor in op-
position to the fixed bias. This small amount of gas will not
show on the tube checker. Any fixed bias circuit using a
6Y6, 6L6, 6V6, etc. should not have more than 100,000
ohms in the grid circuit. Replacing the grid resistor with a
100,000-ohm unit will reduce the grid emission drop by 90%
and restore circuit stability.—Lee R. Bishop

Ekotape Model 111
No Tone Control
Switch section S-1b is not making contact with the tone
control contact on playback. Bend the switch contacts so that
contact is made on playback position. The tone control is sup-
posed to work only on playback.—Robert A. James

Olympic Models 17C44, 17K41, etc.

Complaints of weak picture, loss of sync., and poor
sound—all intermittent—were traced to the small capacitor
mounted inside the discriminator transformer. It was leak-
ing or shorting intermittently. Sometimes the 6AL5 would
get hot, with one plate glowing red. The clue is a heavy posi-
tive potential at point B.

The leaky capacitor passes dc through plate pin 7 and

RADIO-ELECTRONICS
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cathode pin 1 of the 6ALS discriminator. Since the same
135-volt line from the cathode of the 6W6 audio output
feeds the sync, i.f., (mixer-oscillator) and sound i.f. it throws

BAD CAP

— 6AL5
DISCRIM
gRgg | Z » 5 TOVOL
A

SOUND IF |ll ’ CONT
PLATE 1 6L

l =

o /
0 51 'K HTRPINS 384 120K
135V L

all these circuits off as well—sometimes turning into a real
puzzler.

The cure: Replace the discriminator transformer or the
capacitor and check the 6ALS5 and the 1,000-ohm resistor
feeding B-plus to the 6AU6 sound i.f. for possible damage
from excessive current.—George P. Oberto

Steelman, Airline Recorders: Poor Tone
These recorders are sensitive to head peaking. A slight
misadjustment seriously affects output and tone quality. Run
a 3,000-cycle tape through the head. Connect an output meter
across the speaker leads. Use the external speaker jack. Ad-
just the screw to the left of the bracket holding the heads,
and try for a peak voltage of 4.—Max Alth

RCA 21D7425U: Intermittent
Complaint: Intermittent picture and sound; raster OK.
Cure: Unsolder ratio-detector can from PC board, bend

flanges back and pull out. Check for loose or too-long

RATIO DET
TO 6AU6 TRANS TO6T8 PIN3

PING
I50PF
To eaus
TO6T8PINI
l, AUDIO

B ouT

SHORTED
TO CAN

wires touching side of can. Line sides of can with cambric
insulation. Reset coil and re-install. Vibrations caused wires
to short against inside of can.—Stan Beger

Philco 7L40—7L70

Always check the 220-ohm 1-watt resistor connected
to pin 1 (cathode) of the 6CUS audio output tube. If it
looks scorched, replace it with a 2-watt resistor but, before
you go on, check the .008-uf audio grid coupling capacitor
for leakage. Leakage here upsets the 6CU5’s bias, causing

MAY BE 6CU5
AUDIO OUTPUT
4 7 -
> SPKR
FROM 008, % <
[

LOOK FOR
SCORCHING

-

= 100uF
235V 200V Y140V Yeeov
the tube to draw excessive current through the 220-ohm re-
sistor. Replace the capacitor if you’re in any doubt.

Since this is a stacked-B set, serious current troubles in

the 6CUS5 may upset performance in other parts of the set.—
A.von Zook END
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GENERAL VS-2
INDUSTRIAL 11.METER
2.WAY RADIO TELEPHONE

$139.95

General’s VS-2, with its vibration rated service and
15 Watt construction*, meets every industrial res
quirement and may be used with utmost confidence

in automobiles, trucks, tractors, fork lifts, or any
type equipment cemanding rugged dependability.

*UNDER PRESENT RULES PART 19.32 THE FCC DOES

NOT PROVIDE FOR MORE THAN FIVE (S) WATT

INPUT IN THE CITIZENS RADIO SERVICE

(26.965 « 27,255 MC BAND)

Far- fm.- camplele technical inrurmﬂmn 5BE your
General desler or write:

'- ! : Dept. 5 e
maﬂlutalephnne Company

/3501 West Burbank Boulevard, Burbank. Calitornia
" Telephone: BAS-689L, Ares Code: 213

ELECTRONICS
FIELD TECHNICIANS

You are invited to ex- -
plore career positions with

Burroughs

Advance through challenging long range assignments
in the United States and overseas. Applicants must have
completed civilian or military electronics training and
have maintenance experience on specialized communi-
cations equipment or in any one of the following cate-

gories:
e RADAR e TROPO
e RADIO e NAVAIDS -
e POWER e MICROWAVE

Please send complete resume, including salary require-
ments, to Mr. J. W. Woodruff, Department 1171.

MILITARY FIELD SERVICE DIVISION

Burroughs Drive, Radnor, Penna.
(a Philadeilphia suburb)

Burroughs
Corporation

An equal opportunity employer

Burrougha
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3 NEW BOOKS FROM

ernsback

to add to your
technical bookshelf

$5.95
clothbound
No, 110

Clear, accurate nomographs. Save hours
of design time, eliminate uncertainty and
mistakes. 59 different charts. A must for
electronic engineers and technicians. Hard
covers, spiral bound.

ew Literature

Latalogs’

POSE RECEIVING TUBES in 16-page condensed
data brochure. More than 600 tubes cross-indexed
by type number. function. operating characteris-
tics.—Richard Finger, Industrial Components Div.,
Raytheon Co., 55 Chapel St., Newton 58, Mass.

PORTABLE BURGLAR ALARM (described
in 4-page brochure. Photos. drawings, application
details on alarm and bedside monitor.—Pinkerton
Electro-Security Corp., 275 Main St., Webster,
Mass.

POWER VARACTOR DIODES offered in 4-
page leaflet. listed by manufacturer’s type number.
Electrical characteristics, case type., applications,

SEMICONDUCTOR DIRECTORY. 40-page
Catalog Supplement 74 lists 5,000 transistor and
diode types for industry and military, from 17
manufacturers. Includes new laser equipment —
Newark Electronics Corp., 223 W. Madison St.,
Chicago 6, IIl.

TAPE RECORDING BOOKLET, How To
Do It. 20-page 4 x 8-in. pamphlet describes back-
ings. oxide coatings. care of tapes. threading re-
corder, splicing, editing, use of leader and timing
tape. Chart to determine recording times.—3M
Co., Magnetic Products Div., St. Paul 6. Minn.

SAMPLING NOTES MONOGRAPH. 12-
page illustrated report on sampling scope con-

Coax-cable length/time chart for 52 and 125-ohm
lines. Request on company letterhead.—Tektronix,
Inc., Box 500, Beaverton, Ore.

GLASS LIGHTING PANELS. 22-page book-
let tells how rf interference can be drained from
fluorescent lighting fixtures. Describes manufac-
turer’s electrically conducting No. 70 glass lighting
panel, with grounding methods. lighting perform-
ance. physical data and photometric data sheets
on 5 fixtures.—Building Products Dept., Corning
Glass Works, Corning, N.Y.

SUBMINIATURE THIN PLATE CAPACI-
TORS. 2-page Bulletin NPJ-122 describes types

ELECTRONIC | | on samplir
. cepts and systems. Details basic philosophy, pulse
DESIGN [ 1963 TV MANUAL. Factory SIRAIE data on definitions and coax-cable characteristics, typical
CHARTS m{)/st s_?ts of every make. $3.00. (Indlvldugl radio, sampling systems, risetime factors, loop gain,
| ;l,_ brdfc:grams and data, 3"00 ?“Cl}")_;“"reme sampling density, dot transient response, random-
By ublications, 1760 Balsam Rd., Highland Park, Iil. noise smoothing, changing sensitivity, adding dc
Norman H. , offset voltage to signal, and timing systems. Over
Crowhurst ’ INDUSTRIAL, MILITARY, SPECIAL-PUR- 20 circuit and block diagrams. response curves.
i

g A R o N TPNPO, TP25, TP89. Lists typical properties,
outline dr:_:yvmgs, Lh_aracterl.stlc curves g{vgn.—-Df. physical dimensions, capacitance ranges, color
R. R. Meijer. Bendix Semiconductor Div., South : s :
St.. Holmdel, N. J coding.—Distributor Div., Aerovex Corp., New
o oo Bedford, Mass.
LEARN DC REGULATED POWER SUPPLIES LOW-POWER SILICON DIODES. 6-page
ELECTRONICS shown in illustrated, 44-page Catalog B-631. Specs  foldup Catalog 804 lists 775 types. Comparison

BY BUILDING
By
John Schroeder

$3.85
No. 112

Teaches you to build as you read. Start
with basic theory; finish by constructing
amplifiers and receivers. An easy, practi-
cal approach for beginners of all ages.

1
i
i

ELEmg,
orF MENTS

on 230 standard models. including programmable
voltage/current regulated models. Application
notes, glossary of power supply terms.—Kepco,
Inc., 131-36 Sanford Ave., Flushing 52, N, Y.

ELECTRONIC WIRE CATALOG. 28-page,
illustrated Caralog 862 lists about 75 types wire
and cable. Charts show number of conductors,
gauges of conductors, shield construction, color-
coding.—Belden Mfg Co., 415 S. Kilpatrick, Chi-
cago 44, Il

63 REPLACEMENT NEEDLE WALL
CHART. Lists needles by manufacturer’s car-
tridge number, shows illustration of needle re-
placement, record speed, needle number in dia-
mond. synthetic sapphire or osmium.—Duotone
Co., Locust St., Keyport, N. J.

ries.—Dyna Magnetic Devices, Inc., Sales Engi-

chart shows differences between germanium and
silicon diodes.—Ohmite Mfg. Co., 3655 Howard
St., Skokie. I1l.

FIREPROOF POWER WIREWOUND RE-
SISTORS described in 4-page Bulletin P-7h. De-
tails fireproof inorganic construction, application,
dimensions, complete specs. Charts and graphs.—
International Resistance Co., 401 N. Broad St.,
Philadelphia 8, Pa.

LOWER THE COST OF FUN WITH TAPE
RECORDING. 4 x 6'2-in. booklet offers variety
of tape tricks, tells how to record from various
sound sources. Gives tape quality tests, table of re-
cording times.—Sarkes Tarzian, Inc., E. Hillside
Dr., Bloomington, Ind.

SILICON PLANAR/EPITAXIAL TRAN-
SISTORS. 6-page catalog gives full listing and ba-

ville, N. Y.

,v" CATHODE-FOLLOWER DATA SHEET. sic specs of high.-voltage universal amplifiers, low-

H ELECTRON ELEMENTS OF Describes model 505 and associated power supply. level and sma!I-SIgnal amp]_iﬁers, universal and uhf

£ PHVSI(:S ELECTRON Designed for precision _condenser microphones. and vhf amplifiers and switches, l_ow-stor.age satu-

g d PHYSICS Applications in acoustical and accelerometer rating switches. nonsaturating switches. industrial

fields, internal calibration circuitry and construc-  types and low-level choppers.—Amperex Electron-

; w By tion features. electrical specs, available accesso-  i¢ Corp., Advertising Dept., 230 Duffy Ave., Hicks-
} %] Norman H,

q

Crowhurst

N+ 5

$3.95
No. 113

Explains in simple understandable lan-
guage the how and why of electronics.
Covers beginning of electronics, electron
theory, solid-state semiconductors, tubes
for electronics, electronic circuits.

BOOKS PURCHASED FOR PROFESSIONAL
PURPOSES ARE TAX DEDUCTIBLE
Buy now from your electronic parts distribu=-
tor or mail in the coupon below.

GERNSBACK LIBRARY, INC.
154 west 14th Street, New York 11, N.Y.

Enclosed is $ . Please send me
[J Electronic Design Charts, $5.95

o

neering Dept., 110 Duffy Ave., Hicksville, N, Y,

PORTABLE STANDARDS, Circular 06-
108-A. 12-page brochure details light-beam porta-
ble wattmeter. ammeter, voltmeter standards. Pho-
tos. complete specs. cross-section views.—Weston
Instruments & Electronics Div., 614 Frelinghuysen
Ave., Newark 14. N. J.

INDUSTRIAL TUBE GUIDE, Form T-23.
Data on usage. construction. applications, number
and military qualifications of industrial tubes, in-
cluding ballast. computer. electrometer, hydrogen
thyratron, phototube, power triodes, transmitting,
voltage amplifier pentodes. voltage regulators,.—
Tung-Sol Electric Inc., 1 Summer Ave., Newark
4, N. J.

LOUDSPEAKERS/TURNTABLES presented
in 10-page illustrated catalog. Includes all manu-
facturer’s models, plus books and accessories.—
Acoustic Research, Inc., 24 Thorndike St., Cam-
bridge 41, Mass.

SERVICE TOOLS described in 31-page, loose-
leaf Catalog 67. Includes pliers. adjustable
wrenches, cold chisels, wood chisels, punches, nail
and rivet sets, screwdrivers, etc. Many displays
and assortments. Rapid-Wrapit Tools, 4-page il-
lustrated brochure, offers tools for solderless,
wrapped-wire connections.—Utica Tools Div., Kel-
sey-Hayes Co., Utica 4, N. Y.

§ TV PICTURE TUBE DESIGNS. 4-page
booklet with photos and descriptions of picture
tube types. Technical Report on Tunnel Diode
Measurements, 8-page leaflet, presents practical
methods of measuring series resistance. regative
resistance, junction capacitance, maximum fre-
quency of oscillation, resistive cutoff frequency.
Illustrated with circuits and graphs, lists manu-
facturer’s microwave tunnel-diode line.—Sylvania
Electric Products Inc., 1100 Main St., Buffalo 9,
N. Y.

Any or all of these catalogs, bulletins, or

periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-

0 Learn Electronics by Building. $3.85

O Elements of Electron Physics. $3.95 PRACTICAL METHODS FOR CALIBRA-

TION OF POTENTIOMETERS, Technical Note

| Name I \ 172. 44-page booklet detzils best means of cali- Eil.cgfci%rb&nlecnsﬁon 1heh_is;uehan<! page of RADIO-
Street bration, discusses circuitry and required circuit on which the item appears.
l measurements. Emphasizes use of universal ratio g'ﬁ‘}\ETslg ?ATI.FI'.ERL\ﬁ'IESREATSJRAETE%FFAEkLS IATIEQAEASVS%
Ryl St State set.—Superintendent of Documents, U. §. Govern- AFTER $1X MONTHS.
| ment Printing Office, Washington 25, D.C. 30¢.
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Butte Group Joins NATESA

Burte.  Mont.—The  Electronic
Service Association of Butte voted
unanimously to affiliate itself with
NATESA (National Alliance of Televi-
sion & Electronic Service Associations).
Discussion had been going for some
months about this important step.

Raymond G. Tuszynski, the group’s
corresponding secretary, was elected to
the position of NATESA director-report-
er for ESA-Butte. Howard Neier was
chosen as alternate.

The ESA is currently listed in its
own right under “Television—Repair-
ing” in the Butte area “Yellow Pages”.
Inside the box that encloses member
shops’ listings in this affirmation: “Mem-
bers are qualified specialists, meeting the
highest ethical & professional standards.
Competent to service your radio and
television receivers.” The group’s em-
blem also appears in the box. The overall
impression seems well calculated to
bring favorable response.

News From Indiana

Indianapolis—New officers for the
coming year’s work of the Indiana Elec-
tronic Service Association are Jay R.
Schupbach, chairman; LaMar G. Zim-
merman, Jr., vice chairman, North; Ed
Reich, vice chairman, Central; Tom
Hendricks, vice chairman, South; John E
Hill, secretary; Dean R. Mock, treasur-
er; David F. Martin. special director.

Fort Wayne—Heading the Fort
Wayne Electronic Service Association
for ’63—"64 are Clyde L. Smeltzer, presi-
dent; Bob Maxwell, vice president;
Kenneth Truman, recording secrctary,
Eugene Beatty, treasurer; Lindsey Tay-
lor, corresponding secrctary, and Tom
Hardy, sergeant-at-arms.

The FWESA hopes to start work
together with the local Better Business
Bureau on a program to combat bait ad-
vertising and shoddy workmanship.

Kokomo—The Radio & Televi-
sion Service Enginecrs Association of
Kokomo met and resolved to examine
possibilitics of instituting a local licens-
ing ordinance.

The group is interested in embark-
ing on some sort of educational program
to build more support for itself, and an-
nounces that any help will be appreci-
ated. [By this we assume they might like
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to hear from other similar organizations
in the country that have developed ef-
fective “‘public relations” and promo-
tional campaigns—Ediror]
Logansport—The Logansport
chapter of the Radio & Television Serv-
ice Engineers Association met to update
its “Credit List”—a service they feel has
saved many members from possible loss
when customers wanted to charge a call.

IESA Meets
Indianapolis—The Indiana Elec-
tronic Service Association met late in
April to effect some substantial changes
in its makeup and constitution. The size

one way or the other,
you gain the most with
antenna specialists’

of the board of directors was increased
by constitutional amendment, as was the
number of officers, “to meet the needs of
a growing association.”

There are now three vice chairmen,
one for each state region (North, South
and Central). They can conduct regional
meetings. supervise membership expan-
sion and otherwise deal with any prob-
lems that arise. They are responstble to
the 1IESA chairman for the association’s
progress in their areas. A special direc-
tor was also created, to serve the in-
creasing ranks ot individual JESA mem-
bers not affiliated with local associations.

The group voted to continue liaison

MR 77 (27 Mc)

Beam Antenna

the

Now you can instantly match up your base antenna
to work mobile and vertical bases or horizontal
base beams by simply switching from vertical to
horizontal polarization through separate coax feed-
ers. The dual-direction versatility of the “Match-
Maker' will give you a powerful 7 db. vertical for-
ward gain. Switch to the horizontal beam and you
get a 6db. forward gain. Either way, you get a
15 db. front to back ratio.

Everything about the “Match-Maker” is rugged.
Sturdy, heat-treated aluminum boom &nd elements
plus oversize clamps to hold elements firmly in
place give it the structural strength to withstand
100 mph winds. Only 12%’ high with a boom
length of 10’, it weighs an easy-to-handle 24 Ibs.
If you're interested in VSWR, it’s 1.5:1 or less,
either horizontally or vertically. 50 ohms, gamma
matched. All components are color-coded for
simple, fast, accurate assembly.

antenna
specialistséj
co0.=<7S
Antenna Division, g ®

12435 Euclid Ave., Cleveland 6, Ohio
Manufacturers of amateur, professional

and CB base and mobile antennas.
Custom design hroadcast and profes-

sional installations.

o5 N
we glmos? 19

the ZEUS'|
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The portable power gener- {[€
ator with only one moving '
part. Alternator principle.
1000, 1250, 3000 watt
models. Write for complete
information.
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work with NEA (National Electronics
Association), the new national organiza-
tion of state groups. Since NEA’s or-
ganization is not yet complete, TESA
agreed that no motion for actual affilia-
tion with NEA be presented.

Harold C. Joergens, retiring Li-
cense Committee chairman, and Allan
Klineman, lobbyist, presented a final re-
port on their licensing efforts, which
failed to get out of state legislative com-
mittec. He felt it important to try again
for 1965, and Indiana technicians are
being urged to contact their representa-
tives to ecxpress continued interest in
state licensing, now that the legislature

IESA honored four Indiana TV sta-
tions for their cooperation in educating
the public about good TV Service, and
for airing the IESA emblem.

Packard-Bell Offers

Consumer TV Course

Los Angeles—West Coast TV
manufacturer Packard-Bell has an-
nounced a program of free consumer
TV “servicing clinics”, according to an
article in Home Furnishings Daily. This
is said to be an effort to combat the
move toward state lincensing for TV
repair men. According to Carl Dufly,
vice president of Packard-Bell, what is
nceded is education rather than legisla-
tion, and the consumer clinics designed
to teach the TV owner what makes his

REFERENCE BOOK

receiver operate would educate him to
appreciate the work of the honest TV
repair man, and detect the fraud.

Mr. Duffy emphasized that there
wis No intention 1o propose or promote
do-it-yourself TV repairing. although
the program might “lend empbhasis to the
do-it-yourself trend.”

Both the Associated TV Service
Technicians, as represented by Ralph
Johonnot, vice president of California
State Electronics Association, and Hugh
Anderson, representative of the State
Consumer Council. are in sharp disagree-
ment with Duffy’s approach. Said An-
derson: “Dufly may be right that our
legislation is not strong enough, but it
is a step in the right direction”.

Seattle News

Seartle, Wash.—New Television
Service Association officers are Clyde
Ellis, president; Art Kessler, vice presi-
dent; Ray Howard, secretary, and Hal
Hjelte (re-elected) treasurer.

The Seuttle TSA Service News not-
ed that a 22-cent scrvice call recently
advertised in the Seattle Times broke the
previous low, 39 cents, of 10 years ago.
The ad featured “space-age electronics
technicians” on call from 9 am to 9 pm.

TSA Service News quotes Dun &
Bradstreet as saying that a 2% profit on
sales and a 10% profit on investment is
the absolute minimum needed 10 com-

| ALL-NEW
PAGING SPEAKER

pensate the owner of a business for the
long hours, work and capital he has in-
vested. In the past S years, the item went
on, most retailers and service businesses
have not been able to meet these figures.

NATESA Honors Zenith

Chicago—Zenith Radio Corp. was
honored by the National Alliance of
Television & Electronics Service Associa-
tions (NATESA) with a special “Friend
of Independent Service” award.

In presenting the award at a central
region mecting in Joliet, Ill., central re-
gion vice president Lyle Green said,
“This award is made because of Zenith’s
friendly, helpful attitude toward inde-
pendent service. Zenith has always co-
operated fully in its service policies and
training programs.” The award also
praised the fact that Zenith products
“are designed with the serviceman in
mind,” Green said.

Frank Smolek, Zenith’s national
service director, received the award
plaque on behalf of the company and
announced that it would be displayed
permanently in the reception room of
the main plant.

Rosy Color Future

Kansas City, Mo.—The director of
market research for Sylvania told re-
gional NATESA directors that color
television offers the independent service

WANT TO
s | Breakthrough P GET AHEAD IN
s In Design, Materials,
DATADEX Performance o il
Price: $2.95 )
TRANSISTOR ATLAS SOUND EC-10

Transistor Indexing by Parameters

® Over 250 pages of useful transistor information

® Interchangeability guide for more than 3000 types—
including foreign makes

® Transistor theory

e Circuits & circuit descriptions

® Price information

e Transistor testing and handling procedures

® Actual size case outlines and dimensions

SEND FOR DETAILED DATA

. 5
L]

: M. W. LADS PUBLISHING CO. .
. 46 South 40th St., Phila. 4, Pa. 5
0 DATADEX TRANSISTOR REFERENCE BOOK :
G [1 Please send detailed information on Datadex Book d
L ] L ]
s NAME____ . S
s  ADDRESS. . 5
L ]

s CITY ___ZONE STATE .
.'.."".."'""'..."."'.'.""."......'....:
88

$1425 net

Every way you look at 1t, this compact,

weather-proof,American-made speaker

is 100% NEW. It's a powerhouse of
crisp, articulate sound for a wide

| variety of uses. Precision-molded

| Implex* horn assures vibration-free,
resonance-free output. Improved mag-
netic circuit features new ceramic
magnet. Handsome 2-tone colors
blend with any decor. Adjustable, ver-
satile bracket.

Specs: 6 watts; 8 ohms (also 45 ohms);
Length 63"; Bell Diameter 643”; Weight 2
Ibs.gSpecial Model T-4 line matching trans-
former available.

*t.m. Rohm & Haas — new, tough, all-
weather plastic.

%, Write for full details and latest catalog

(IE)ATLAS SOUND

VOZ=-0-<AMWY

The G/L
TECHNICIANS’
BOOK Club
can help you

American Trading and Production Corporation |

1419-51 39th Street, Brooklyn 18, N, Y.
In Canada: Atlas Radio Corp. Ltd., Toronto

‘ 7@ Diyision of
|
|

| See advertisement
| on page 80
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industry its greatest challenge.

Frank W. Mansfield said, “The
trend today is away from captive color
TV service, which opens up a whole new
area of opportunity for the competent
independent serviceman.” Reporting on
i 3-month national survey of color-set
owners and dealers, he added that cap-
tive service appears to be less prevalent
now than in the carly days of black-and-
white TV. Many dealers reported that
color service contracts are optional with
the customer.

Mr. Mansfield continued: “About
70% of the dealers surveyed indicated
that their customers had little or no
trouble with color repairs.” The public,
he said. has a grossly exaggerated idea of
what it costs to maintain a color set. The
survey indicated that the average color
set repair bill is $30.50 per year. or 9
cents a day. About 40% of set owners
said the cost of color repairs was no
higher than what they had experienced
with black-and-white sets.

Mr. Mansfield reported that at least
90% of the 16 million new households
that will spring up between now and
1977 will be in areas where they can
receive colorcasts, and about 45% of
those houscholds have incomes above
$6,000 annually, which makes them
“prime prospects for color sets”.

Cash Register Time Clock

When you look up a part number,
or when you demonstrate a set, whether
you make a sale or not. you are using
precious time. 1f the sale is made. you
are really selling time; the product is
only a vehicle for making the sale. . . .

. Business may be slow at times.
When there is no trade, what then? Of
what use is time when there is no mar-
ket for it? That is one of the most im-
portant considerations of this business—
sale of available time. You must make
cnough for your time when there is a
market for it to cover the lean time.

Far too many service shops base
their charges on production time only.
This . . . must also cover . . . rent, heat,
electric power, insurances, equipment,
depreciation, etc. . . . How to use that

. time to best servicing advantage
should be carefully and regularly re-
viewed . . . to make certain your shop
is getting the most out of its most val-
uable commodity-—time.

Your cash register is your time
clock!—Harold Chase, Editor, TSA
News, Detroit

Buffalo Hits
Unlicensed Technicians
Buffalo. N. Y.—A campaign aimed

against unlicensed TV service techni-
cians has becn started by Edward A.
Grzechowiak. city license director. He
said the move followed the first punitive
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SEND THE HANDY COU-
PON INDICATING YOUR
NEEDS

ROHN

Manufacturing
Company

BOX 2000
PEORIA, ILLINOIS

?—
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| | | ==

g
ROHN

-

“’“7/70“’[?&' of ALL KINOS!

Here are the advantages you get

‘ when you insist on ROHN TOWERS
I
|

F—é/ The moet Famoue Mame in

LARGEST FULL RANGE OF TOWERS—you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers.
Included are 170 foot self-supporting towers, 1,000
foot guved towers, and "fold-over” towers, Regard-
less of your needs, ROHN can supply it.

| UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
| FACTURE—you get the latest in advanced tower engi-
| neering. All communication towers are engineered
| to EIA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN.

.J'\'L QUALITY MATERIALS AND WORKMANSHIP—Only high-

est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot-dipped
galvur}ized after fabrication—a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT—ROHN represent-
atives are world-wide. Complete erection service for
communication systems, broadcasting, micro-wave,
and other needs is available; also competent engi-
neering service to help you.

Settle for the BEST in_TOWERS—ROHN—today the
world’s largest, exclusive manufacturer of towers of
all kinds!

For your needs. contact vour locol ROHN salesman,
distributor or dealer; or write direct for information.

ROHN Monufacturing Company —
Box 2000 ]
Peoria, lllinois |
Send me complete literoture on the following ROMN Products: I
7] Home TV Towers [ Amoteur Towers |

[ Communication Towers [ AM-FM Broodcosting Towers |

] Micro-Wove Towers [0 Government |
Name l
Firm ]
|

Address |
City State — |
e e e ]

action taken against a technician since
the licensing law was set up there a

year ago.

Louis J. Pikul, secretary of the tele-

vision board of examiners. urged set
owners to make sure their repairmen
are licensed. and to obtain an itemized
bill for repairs. END

30 Bears Ago

In Gernsback Publications

HUGO GERNSBACK,
Modern Electrics

Electrical Experimenter .
Radio News . .. A
Science & Invention
Practical Electrics
Television
Radio-Craft

Television News

Wireless Association of America

Short-Wave Craft ..........

Some larger libraries still have copies of Modern Electrics
Founder on file for interested readers.
lggg In Avgust, 1913, Electrical Experimenter
ig}g Measuring Intensity of Wireless Signals, by P. Mertz.
T 1920 New System of Wireless Telegraphy.
........ 1921 Construction of Rotary Spark Gaps, by Henry Scott,
........ 1927 A.M.LR.E.
------- }ggg Long Distance Radio Set, by Edward A. Werner.
L1931 Improved Buzzer Telegraph, by Forrest Basset.
Magic Buzz Saw.
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‘emiconductors

andw ubes

2N2781, -2, .3

Vhf power transistors arc bustin’
out all over. Pacific Semiconductors has
entered the fray with a line of three, all
similar except for voltage ratings and
leakage control. Prices, sadly, range
from $40 to $75 apiece at the 100-up
level. But that’s only a matter of time.
These transistors put out a minimum of

2N2781,2N2782,2N2783
} ; —28v T0

@

| ==— 500 OUT
00—

z —2gy
I
Z

——

3.2 watts at 125 mec, from a 28-volt
supply. All are housed in a compact TO-
8 case. The 2N2783 is the premium
transistor of the group; it has low leak-
age (500 pa maximum at 28 volts and
150°C ambient) and collector-to-emitter
breakdown voltage of 100. Thesc are
n-p-n silicon jobs.

The circuit is one suggested on the
PSI bulletin. Notice that it is essen-
tially an emitter-follower arrangement,
claimed to provide 3 watts at 125 mc.
For more information, parts values, ctc.,
contact Pacific Semiconductors, Inc.,
14520 Aviation Blvd., Lawndale, Calif.

2Dz4, 3D24, 6D24
These are 7-pin miniature medium-
1 triodes designed for uhf TV local oscil-
lator service. They are identical except
for heater ratings. The 2DZ4 und 3DZ4
have controlled heater warmup time.
Design features include silverplated

base pins to minimize skin-effect losses,
short leads to reduce internal inductance,
and low interelectrode capacitance.
Two terminals cach for plate and grid

2DZ4,3DZ4,6024

are positioned to allow either serics- or
parallel-resonant-line operation.

Typical operation at 1,000 mc is at
a plate voltage of 135, a grid resistor of
10,000 ohms, and plate-circuit resistance
of 2,700 ohms. Under those conditions,
a’DZ4 draws 15.5 ma plate current and
800 wpa grid current. Transconductance
is 6,700 pumhos. The tube is made by
RCA.

New Zener diodes
A new line of Zener diodes in

molded, nonconductive cases has been
announced by Mallory. They are desig-

\
) ivare ratorl @09 N
“Messenger” CB Transceivers...rated ! i
BEST in Nation by Electronic I NO FREE premiums ! HIGH
. . * I
Distributor Salesmen i NO PRIVATE [abels : . F
| . . -
I NO ineffective liquids I B
u
= or carbon tet I Y,
|
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- e ' ° . _ ' | L1 You'll get
CQIIIA‘L' T sNew impartial survey“by leading electromcﬂmaga'z’me shawsY l | ‘
T S SR SO e e o B | | || good resulis
| if
if you
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Selective Call System outperform everything! T S T — | adver
ormulas .
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gers . I_R;uggeddASQVd rglrngbali-g-ltlhtran_s:sltors, 4t diodes! Twicte the| I |
sensitivity an more range than similar units
circuitry—ymore outoput than similar units with same ratc:;?lr?gultos?a | BEWARE OF g I RADIU-
Mobile or Base Stations—performance proved | ||
Viking "*Messenger” and new ‘“Messenger Two''. CHEAP ]
Punches your sigr:(al a?r?SS the fmiles—high Ieffi-I I | ] EI_EBTRHNIBS
ciency design makes full use maximum lega i
power)'(. Exce%ent receivet'J se#lsnti\?it an):j‘ selectivigty. I IMITATIONS \N:BIA l
Automatic “*squelch’’ control—5 or 10 channeél "~
coverage—easy to install anywhere! | | INSIST ON — | e
Tone Alert—37 tone seiective call system mutes g % | - | Classified
speakers until one unit calls another—then auto. @ NO-NOQISE ; I
m?ticlallﬁtyzurﬁtatiogs receive audio note and indi- < : Ot - | Ads
cator lig ashes ‘On'", g :
E T PR T oy i) e VOLUME CONTROL and Coutact Restorer t
NEW! 4-color X F. 10 HNSON Co I . tTUNER-TONlC for all tuners including wafer | | 154 West
BROCHURE—write , ' L ype ) (
a ) . | contact 14th Street
for your free copy! [ (%502 10th Ave. S.W., Waseca, Minnesota |l ;LLFJ(S)RF";E::[E:a‘T;‘N:’_rN;:e:::;:CC:S ;‘:”p:: ( | 4th Street,
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NAME _ ] applications. Does not cause shorts! |
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nated by type ZA, followed by the nom-
inal Zener voltage. Rated at 1 watt,
they are available in 5%.10% and 20%
tolerance. The 1%-tolerance and
matched-pair diodes are available on
request.

6GU7

A medium-u twin-triode for gener-
al-purpose amplifying applications, the
6GU7 is intended especially for use in
color TV receiver matrixing circuits.

6GU7

Other possibilities include phase inverter
or multivibrator.

The tube, made by RCA, is in some
ways similar to the venerable 12AU7,
but its transconductance is slightly
higher and its plate resistance slightly
lower. Dissipation is up somewhat, so
the 6GU7 is good for applications re-
quiring somewhat more power and low-
er source-resistance. Pin connections are
identical to the 12AU7’s.

Details:

Max plate volts 330
Maox plate dissipation
(each unit) 3 wotts
Amplification factor 17
Plate resistance 5,500 ohms
Transconductance 3,100 umhos
8348

A new push-pull vhf power tetrode,
this tube boasts an “instant-heating Harp
Cathode,” according to Amperex. It is

8348

designed for service as a power ampli-
fier, multiplier, driver or modulator in
transistorized mobile equipment, and in-
ternally neutralized up to 200 mc.

The 8348 is the instant-heating
version of the well known 6360. Warm-
up time at rated heater voltage (1.6) is
500 msec. In ICAS service, class-C
push-pull at 200 mc, the 8348 can deliv-
er 16 watts of rf to the load with 62%
efficiency. Rated plate dissipation is 6
watts per section (12 watts total). The
tube is housed in a T5% 9-pin miniature
envelope.

6JH6

This is a semiremote-cutoff pentode
(7-pin miniature) for agc’ed video i.f.
stages. The semiremote characteristic
reduces cross-modulation effects and dis-
tortion from strong signals and agc de-
lay. At the same time, the 6JH6’s high
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Why Do
You Read
So Slowly?

A noted publisher in Chicago reports
there is a simple technique of rapid
reading which should enable you to
double your reading speed and yet re-
tain much more. Most people do not
realize how much they could increase
their pleasure, success and income by
reading faster and more accurately.

According to this publisher, any-
one, regardless of his present reading
skill, can use this simple technique to
improve his reading ability to a re-
markable degree. Whether reading
stories, books, technical matter, it be-
comes possible to read sentences at a
glance and entire pages in seconds
with this method.

To acquaint the readers of this
newspaper with the easy-to-follow
rules for developing rapid reading
skill, the company has printed full de-
tails of its interesting self-training
method in a new book, “Adventures in
Reading Improvement” mailed free to
anyone who requests it. No obligation.
Slmply send your request to: Read-
ing, 835 Diversey Parkway, Dept.

448C Chicago 14, Illinois. A postcard |

will do.

NOW! CASTLE OFFERS YOU
" THE BIGGEST BARGAIN IN
TV TUNER OVERHAULING!

ALL

ALL LABOR
AND PARTS

(EXCEPT TUBES)®

MAKES

Fost: Service ... Simply send us
yaur - datective tunsr - complete; Cinclide
lubes, shield cover dnd any. damaged parts
wilh mpte’ numher and 2omgiaint,

IV eomi Dinvation funer mast beolonepieqesansirucs
finn Separate THT ard YHE funerwith eosd-ar gear
drives misl be dismantlec and the deteciive unil
sant i FI Doy Warrandy

®
CASTLE TV TUNER SERVICE, INC.
5715 N. Western Aue. Chicago. 44, tngis
653 Palisade- B v, Clhttzice Park Mew Jersey
in Canada: 136 Main St., foronle L3, {siarie
* Major Parts are additional in Canada

SERVICE TECHNICIANS ASSOCIATIONS :

cLUB MEMBERS ¢« INDUSTRIAL EMPLOYEES

STUDENT GROUPS

YOU QUALIFY FOR

SPECIAL GROUP SUBSCRIPTION RATES TO

]

Write Mr. G. Aliguo +  Radio-Electronics

« 154 West 14th Street, New York 11, N. Y.

ELECTRONICS

Heald's Micro-
wave and Radar
Laboratory Equip-
i ment,

demand for Engi-

neers, Electronic Tech-

nicians, Radm TV Technicians is at an all time high. Heald
Graduates are in demand for Preferred High Paying

Salaries. Train Naw for a lucrative, satis-
fying lifetime career.

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years’ Time

[(JRadio-Television Plus Color Technician {12 Months)
The Natian's increased [[] Electranics Engineering Technology (15 Months)
[] Electronics Englneerlng {B.S. Degree)

| Electrical Engineering (B.S. Degree)
Mechanical Engineering (B.S. Degree)
Civil Engineering (B.S. Degree)

[] Architecture (B.S. Degree)

Approved for Veterans

DAY AND EVENING CLASSES

Write for Catalog and Registration Application.

HEALD'S

New Term Starting Soon.

Your Name
ENGINEERING COLLEGE Address
Established 1863 c
Yan Ness at Post, RE Ity
San Francisco, Calif. State
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transconductance gives high stage gain.

For plate and screen voltages of
125 and a cathode resistor of 56 ohms,
the 6JH6’s transconductance is 8.000
pmhos. The 50-umho transconductance

NEW. MULTIPLEX VERSION OF FAMOUS

@
6JHE

occurs at about —19 grid No. 1 volis.
Plate current under these conditions is
about 14 ma. RCA makes the tube.

6Jvs, 8Jvs8

These tubes combine a high-u tri-
ode with a sharp-cutoff pentode, for all
sorts of uses in TV receivers, especially
| ones with low B-plus. The triode is good
for sound i.f., keyed agc, sync separator,

Scott’s 310 tuner has long been admired for exceptional sensitivity and selec-
tivity. It is used as a broadcast monitor by FM stations throughout America and
was selected by Bell Laboratories for receiving signals from Telstar orbiting in
outer space. The new 310E includes exclusive Scott Time-Switching multiplex
circuitry, silver-plated front-end, Auto-Sensor for fully automatic reception, pre-
cision meter and many other exclusive features. Sensitivity is 1.9 uv! $279.95*

R = e e e e e =T - S — Ty

and the pentode is especially suitable as
a video amplifier, according to RCA,
O | which makes the new tube.

— — ———— . The pentode features 11,500 umhos
transconductance at only 125 plate
volts. The triode’s transconductance is
4,000 pmhos, and its amplification fac-
tor is 70.

b 3 Bowdermill foad Maynard, Mass. !

I Rush me complete technical details on new 310-E FM Stereo Tuner. I

: Name : e = B : |

i Address —— —— | 6Jv8,84v8

] City— . Zone State I sync amplifier, noise suppressor, etc.,
I ]

*Slightly higher West of Rockies. Accessory Case Extra. Export: Morhan Exporting Corp.,
458 Broadway, N.Y.C. Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto.

NEW! LAFAYETTE

12-TRANSISTOR 2-WAY
“WALKIE TALKE' WITH: SQUELCH

only 39,995 2for78.88

PROFESSIONAL [N
technicians

to service record
use

ey Tripli
towe Klee's
OFFICIAL

ORDER BOOKS

for every
TV-RADIO

service

as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Scparate listings
for receiving
tubes, pix tube,
arts, serial num-
ers, labor and
tax charges, sig-
natures, etc. 75¢
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor,

* * %

More fun . . . better per-
formance . greater
value, than ever. Superb
for fishing, hunting or
business use. No age re-
strictions or license re-
quirements when used as
per Part 15 FCC regula-
tions. Features: separate
microphone and speaker
for better sending and re-
ceiving, excellent noise
squelch; crystal controtled
receive and transmit, posi-
tive action push-to-talk
switch and 46" telescop-
ing antenna. As a bonus
feature, the HE-100 may
be operated in the home

Brief-mention department

The commonplace and the way-out
meet: RCA has announced what we call
a half-new tube: the 17CUS, a 7-pin
miniature audio beam-power pentode,
identical except for heater rating to the

I old 6CUS and 12CUS5/12CS. The heater

is rated at 16.8 volts, .45 amp, and has
a controlled warmup time for series-
string use. Like its companions, it can
deliver 2.3 waitts with 120 volts on the

with an AC power pack.
{Optional see below) Saves
batteries too! Includes
crystals, earphone, leather
carrying case and batter-

FREE

Write for your

ies. Shpg. wt., 22 oz. Imported
HE-100L Walkie-Talkie Net 39.95
Pair for 78.88

NEW! AC POWER PACK

free folder de-
scribing Dave Converts 117VAC to 9V DC.
Plugs into HE-100.

Rice's OFFICIAL HE-97 Net 7.45

ORDER BOOKsS, - e am D =
LAFAYETTE Radio ELECTRONICS

I

l

} plate, 110 on screen, and 8 volts peak
drive.

‘ Far less conventional is a traveling
including an ac. LAFAVETTE Radio ELEG wave maser ampliﬁer for S.-band (2,300
I man 52 e 'S)?gs.set, LN Y i ‘ mc‘) with a minimum gam‘of 25 db.
Il | copy of the handy B send me: Walkie Tatkie me-1000) § | It incorporates its own refrigeration—
il

il order form AC Power Pack ... . (HE-97), § | no need to add liquid helium—and op-

" |l" ’ Shipping charges colfect. $ .. .. enclosed.' erates at 4.2°K (4.2° above absolule

‘. “ [u ELECTRONIC - e ze.ro). The amphﬁgr is intended fpr

ll| PUBLISHING CO., INC. -y o =y microwave preamplification and radio-

I Iy meter work, and is made by Microwave
Iff{133 N. JEFFERSON ST. % city  zone. . state . :

U CHICAGO 6, ILLINGIS | Jhu mmm s som som s e s w8 wm wm wm o} | Electronics Corp. END
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If your FM stereo multiplex tuner
or adapter lacks a stereo indicator, vou’ll
probably want to add this circuit to show
when the station is broadcasting stereo.
This indicator can be added to the
adapter described in the December 1961
issue or to almost any other adapter.

The input transistor (Ql) is an
emitter follower with a high input im-
pedance coupled to a high-Q 19-kc tank
circuit (L1-C1). Voltage amplifier Q2
is biased to cutoff when there is no 19-kc
input. It is coupled through emitter fol-
lower Q3 to the lamp driver (Q4). Q4 is

a1,2,32N404
I9KC 120K
INPUT al
'3_YP ¥ 820PF
o—t 100WV
0043 ] ¥
1K 430PF
LI ' 100WV
oke | N Lci
SEE =2 S o056
TEXT | 14 1oowv

‘Dﬁi'. {]ED zﬁ&%"i!ir__ig¢:”

noteworthy Circuits

FM Stereo Indicator

has series heaters or a grounded center
tap on the 6.3-volt winding, use a sepa-
rate filament transformer for the power
supply.)

All capacitors except the 100-uf
unit are high-quality micas. L1 is a TV
width coil adjusted for an inductance
around 15 mh. I used a J. W. Miller
type 6314. The stereo indicator is a
G-E No. 345 6-volt 40-ma lamp. You
may have to order it through your G-E
lamp dealer. The lamp holder is a Dialco
101-3830-973. A 2N270 gives slightly
greater brilliance than the 2N404 when

2N270 OR 2N404

LAMP
G-E 345

Q4 .I-,I

MULTIPLEX ADAPTER

ALL RESISTORS I/2W

PWR TRANS .
r——————————
nirvac Sfik= “e.3v _“tontrs INS38 Fizioout/1swy
SN S S —_—
normally biased near cutoff so the lamp used for Q4.

is out.

When a strong enough 19-kc signal
reaches Q2’s base, it is amplified and
used to turn on the indicator by biasing
Q4 to conduction.

The power supply is a IN538 diode
and 100-uf capacitor connected as a
half-wave rectifier fed by the 6.3-volt
winding on the adapter’s power trans-
former. (Note that one side of the heat-
er winding is grounded. If your adapter

To align the indicator, connect its
input to the multiplex output of your
tuner and tune in a stereo broadcast.
Adjust L1 slowly until the lamp lights.
If it doesn’t light, move the indicator’s
input to the plate of the composite sig-
nal amplifier in the multiplex adapter to
pick up a stronger signal. The input
signal must be greater than 0.3 volt
peak to peak for proper operation.—
Bennett C. Goldberg

Vibrator Supply—Transistorized

This circuit will interest anyone
thinking of converting an old vibrator
type power supply to transistors. Its
main advantages are low cost, ease of
construction and reliability. It has been
used to power an auto radio for over a
year in temperatures ranging from 30°
below to 90° above without any trouble.

Ti is the original vibrator power
transformer. T2 can be almost any cen-
ter-tapped interstage with a ratio of 1
to 2 up to 1 to 3.5. The 200-ohm 5-watt
pot can be omitted if T2 has enough re-
sistance to limit base current to a safe
value. If the transistors are closely

AUGUST, 1963
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NOW
YOU CAN BUILD

A FI@E
Feholber ( "a-ytm

FOR ONLY
. 3550
e S \

You can assemble
this ‘'new Schober Spinet Organ for $550
— or half the cost of comparable instru-
ments you have seen in stores. The job is
simplicity itself because clear, detailed step-
by-step instructions tell you exactly what
to do. And you can assemble it in as little
as 50 hours.

You will experience the thrill and satisfac.
tion of watching a beautiful musical instru-
ment take shape under your hands. The new
Schober Electronic Spinet sounds just like
a big concert-size organ — with two key-
boards. thirteen pedals and magnificent
pipe organ tone. Yet it's small enough (only
38 inches wide) to fit into the most limited
living space.

You can learn to play your spinet with
astounding ease. From the very first day
you will transform simple tunes into deeply
satisfying musical experiences. Then, for
the rest of your life, you will realize one of
life’s rarest pleasures — the joy of creating
your own music.

For free details on all Schober Organs,
mail the coupon now. No salesman will call,

THE qg ?O/lﬂxé% ﬁw CORPORATION

43 West 61st Street, New York 23, N. Y,
Also available in Canada and Australia.

MAIL THIS COUPON TODAY

[ —————————————1
I The Schober Organ Corporation
Dept. RE-26
43 West 61st Street
New York 23, New York

0 Please send me FREE booklet and other
titerature on the Schober Organs.
I [ Please send me the Hi-Fi demonstration

record. | enclose $2 which is refundable
when | order my first kit.
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matched, connect a 220,000-ohm resis-
tor from the base of one to ground to
give enough unbalance for easy starting.
The transistors can be 2N554’s or any
inexpensive type capable of handling
the load. The collectors are grounded to
the chassis so there is no need for spe-
cial mountings or insulating kits.—A-
nold W. Wiegert

Bandspread Tuning
for Af Oscillator

The Eico model 377 and similar
Wien bridge type audio signal generators
are calibrated by observing Lissajous pat-
terns on a scope with a 60-cycle sweep.
When the signal frequency is high it is
very difhicult to hold the patterns steady
enough to count the loops. The frequency
changes rapidly with a slight movement
of the frequency control.

The loops can be stabilized by in-
stalling a small variable capacitor across
the shunt section capacitor in the bridge.

I1PF

%RPRO«
/7 BANDSPREAD

#F @
~c6
(o)

FEEDBACK

(C3 in the model 377. See simpilfied
Wien bridge diagram.) I used an 11-pf
capacitor (E. F. Johnson type 10L15)
and mounted it just below the model
and serial number on the front panel.
Reverse the leads to the added trimmer
it oscillations are killed—one side of the
capacitor is grounded.—Don Dudley

Improved Quick-Start
Circuits
I was very interested in the article
“Start Your Car Fast” on page 48 of the
December 1962 issue. After a little
thought, I came up with some improve-

IGNITION

———GFFSPT _ COlL

IGNITION ONT - g
+ T( *6-12v
o b oA o AUXILIARY :
6-12v  STARTING BATT v
TG Lm0 IGNITION
B4l = = BREAKER
6ND - STARTER " POINTS
*POLARITY TO MATCH CAR BATT

Fig.l

ments that result in lower cost, im-
proved reliability and independence

from considerations of battery voltage
and polarity and ventilation in the
mounting location.

[See correspondence on this sub-

; 1YR. (1UARA1\"I‘],FI)

H Mutual Conductance Lab-tested, Individually
Boxed, Branded and Code Dated

5Y3 6BJ6
PER | 523 6BLY
TUBE} 6A6  6BN4

el et
100 TUBES OR MORE:

2,':‘8; 6BZ6 glz
)
30c eer ruse J 407 scs” e
6ANS  gcpg 616
6AQ5  ¢CFs 6Q7
6ASS  gcg7 654
6ATE 6CG8 6SAT
6ATS 6CMT 65C7

1]
With' every $10 Order

per tube

(No Limit) from this list.

DeptRE8 4217 University Ave., San Diego 5. Calif. # Phone: AT 1.9792

94

Other tubes and CRY’s at low prices. send for free list

LIVE IN THE EAST? |
< WAITED MONTHS FOR DELIVERY FROM OTHERS?

AIR MAIL AN ORDER' TO CORNELL |
AND RECEIVE DELIVERY TO THE EAST COAST i
IN AS LITTLE AS 72 HOURS!!!

NO SUBSTITUTIONS WITHOUT YOUR PERMISSIO | 8
Tubes are new, secends or used and so marked. |
OSTAGE ON PREPAID USA ORDERS. Under

BAGS o $500 dd EEO for handling. Send 25% deposit [+1]
a ¢ for handling. Se % deposit on COD
gég? g:& 23464 orders. No Canadian or foreign nCODS—-lncFI)udIe ;?ostage

:Jno %4 éir FreeF Offer on personal check orders. 5-DAY

CORNELL ELECTRONICS CO.

{f not shipped in 24 hrs
YOUR ORDER

12AF6
12AT7T 41

6V6 12AU7 45

6W4 12AXT 47

6W6 12BA6 75

6X4 12BD6 77

e me o
12BF6

7A8 12BH7 84/6Z4

vaII“ICOrE Sales Corp.
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For information, write Depar'mem MK 383

ject on pages 21 and 18 of the February
and April 1963 issues, respectively.—
Ediror]

The circuit in Fig. 1 performs the
same function as the unit described in
the article. It represents a saving of
three transistors, three resistors, three
clectrolytics and a heat sink. The only

£ IGNITION SW
SPDT {
| STARTING
B :«cx% ae
B%
612V STARTE
AUTO
BATT
o
GN01 . IGNITION
1 ol <l fgg + BREAléER
= = £ POINT
AUXILIARY — —-
_—>» BATT
POLARITY TO MATCH CAR BATT
Fig.2

part needed for this circuit that is not
found in the original is the spdt switch.

Like the original, this circuit re-
quires a separate switch to turn it off
and on. This can be modified so the
“quick-start” circuit is automatically
controlled by the starter switch. Fig. 2
shows how a spdt relay replaces the
switch in Fig. 1. The relay coil and the
auxiliary battery should have the same
voltage rating as the car’s storage bat-
tery.—T. E. Smithey END

! i Save MONEY on
your copies of
' Radio Electron-

ics.  Subscribe

now—one year

$5,

two years
$9, three years
$12. 154 w,

l|4ih St., New

' York 11, N.Y.

i

Port Washmgton NY@
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BUY DELUXE

CLOTHBOUND

GERNSBACK__———
LIBRARY

BOOKS

AT HLSIINIUL KW

¥
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3
2
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i
§
3

3 little steps you can take by
learning and earning with Gerns-
back Library books. Deluxe hard
covered, fully illustrated, written to
be understood.

THE OSCILLOSCOPE (revised edition)

How to use the scope in AM, FM and TV,
tests and measurements. Make your scope
work hard. Study waveforms, alignment,
tests, measurements. Full chapter on scope
experiments.

BASIC TRANSISTOR COURSE

Sure-fire way to learn transistors. Character-
istics, audio amplifiers, detectors, AGC, if.
amplifiers, front ends, types, circuit analysis.

INDUSTRIAL ELECTRONICS MADE EASY

What industrial equipment is, how it works.
Chapters on generators, counters, mainte-
nance, interference, control, switches, record-

ing, transducers, tools.
THE PIONEER ELECTRONICS

PUBLISHER

e et et e . 10 DAY EXAMINATION o et et e
REMITTANCE MUST ACCOMPANY ORDER

GERNSBACK LIBRARY INC.
154 W. 14th St.,, New York 11, N.Y,

Enclosed is $..........ccocen.. Please send me.
——BASIC TRANSISTOR COURSE $5.75

—_THE OSCILLOSCOPE $5.20

—INDUSTRIAL ELECTRONICS MADE EASY $5.95

83ARE

NAME ...t B —

ADDRESS............cooorenererereerennne. g o |

CITY .o STATE......... . -
AUGUST, 1963

Hearing Aid
PATENT No. 2,995,633
Henry K. Puharich, 30 East End Ave., and
Joseph L. Lawrence, 570 Fort Washington Ave.,
New York, N. Y.
When the normal ear system is damaged, an
alternate facial systemn can be utilized, A crystal

ENAMEL

diode is inserted within a live tooth where it can |
contact the nerves, A metal cap seals the tooth and
acts as antenna.

When a nearly low-power transmitter is mod- |
ulated by a mike, the signal energizes the nervous
system and the subject hears sound. The output |
should not be greater than about | volt {0 prevent
discomfort.

H

Self-Balancing Regulator |

Bridge |
Patent No. 3,018,433
John Stone IV, Pennsauken, N. J. (Assigned to |
Franklin Institute of the State of Pennsylvania,
Philadelphia, Pa.)

This bridge comprises similar transistors (QI,
Q2) and equal resistors (R1, R2). Emitter-base
voltage is always negligible. so B may be con-
sidered a center tap between A and C (thanks
to Q3), and the bridge is balanced.

If a signal ¢, drives Q2's emitier more posi-

tive, Q2’s impedance falls. B is no longer a cen- |

ter 1ap but goes negative to reduce Q3’s imped-
ance. Of course more current {lows through Q3
and QI. Thus QI’s impedance has been lowered
to match that of Q2, but more current now flows

A
o+ Ql
= ERI
5 _
Q2
€s R2
P P
e
LOAD OUTPUT
C
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FOR SHARP,
GLEAR 2-WAY
GOMMUNIGATION

Fixed or mpbile,

business or pleasure
(et the new, low-cost

RCA
MARK VilI

21-M Gitizens Band Radio-Phong

Here’s the LOW-COST C-B radio-phone for car, boat,
home, office, or shop. High sensitivity receiver pulls
in weak signals. 2}2 watt speaker output delivers
ample volume to overcome engine noise. Automatic
noise suppressor minimizes ignition interference.
Light and compact—only 3!2 inches high, weight only
9 pounds; fits easily under the dashboard of even
compact cars.

PLUS THESE PREMIUM FEATURES—
RCA MARK Vill RADIO-PHONE

@ 9 crystal-controlled transmit and receive channels

@ Tunable receiver permits reception of all 23 C-B8
channels; dial marked in both channel numbers
and frequency

@ Exceptionally good voice reproduction—high
intelligibility

@ Excellent modulation characteristics

@ Operates from standard 117-volt AC: separate 6-
and 12-volt DC power supplies (optional) for mobile
installations

@ Electronic switching—no retay noise or chatter
o llluminated “working channel” feature plus many
more features to increase usefulnessand efficiency.

AC Unit only $14g50*

DC Power Supplies, Where Needed, $19.95*
*Optional Jist price

The Most Trusted Name
» in Electronics

===MAIL COUPON FOR MORE INFORMATION e =a=q

RCA Electronic Components and Devices
Commercial Engineering Dept. H-39-R
415 South Fifth Street, Harrison, N. J.

Please send more information on the RCA
Mark VIl 27-Mc 2-Way Radio-phone.

Name

!
I

oo o o e e e e 0

Address.__

City Zone___State

L L T T T Yo
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through the load. A
across the load.

The voltages across Ql. Q2. will remain equal,
even when these transistors o not have exactly
identical characteristics.

regulated output appears

HIGH SCHOOL “GRADS”

You don’t need college to have a
fascinating job, a bright future, - - A
big pay and advancement. White-Noise Analgesic
Patent No. 2,986,140
Wallace J. Gardner, Cambridge, and Joseph C. R.

Licklider, Artington, Mauss.

This patent disctoses how stereo music with
background noise reduces tension, pain and fear
during dental work. For children, animal or air-
plane sounds are substituted for the music. For best
results, the patient should adjust the volume.

The noise should cover a wide range of fre-
quencies. R1 sets its output. The music source may

say that onl} the college
tramed men get the
W good jobs in indus-
1. try Wrong! But
it s true
' that the av- |
erage high-

~ school grad-
u ate gets

=

o L. )
" MOV ING n

If you're moving please don't forget to
send us your old address as it ap-
pears on your latest copy of the mag-
azine. Include the numbers shown
beside your name. If possible, send
us the actual address label which is
pasted on the lower right hand cor-
ner of the front cover. Be sure to in-

poorest kmd of Job— |
unless he has addltional training in a specialized field. |
For these men the biggest and fastest growing field |
open today is Electronics—all branches. Jobs arelook-
ing for men. You can train in as short a time as 35
weeks in the Electronic Labs of Coyne in Chicago, the |
Electronics Center of the Country. Most of your tui-
tion can be paid after you graduate. |

Like the great universities, Coyne School is un edu- |
cational institution not for proefit. A Coyne diploma
gives you high standing with
employers. Coyne graduates
hold top jobs in Electronics
all over the world.

Sce how little it costs to

NOISE
GEN

get the training you need. clude your postal zone number (if [
Don’t put it off. Make your any) with your new address. If we re- TAPE
own decision. Send us your ceive this information before the 20th R
name, address now-—this cou- ! : Y
pon or a posteard will do. No of the month, you will continue to get PHONO
salesman will bother you at your RADIO-ELECTRONICS without inter- PLAYER
home. All information is FREE. ruption
Coyne Electrical School, Chicago 7, Ill., Dept. C3-N '
—_—————_ e ————— — — — | Please send data to ¥
Coyne Electrical School,Dept. C3-N . . -
‘ I.SOyl. W. Congress Pkwy., Chu:agol; . Subscrlbers SerVICG B
I l’lense send Free Book ‘*Your Opportunities in Elec- $2.-~
I tronics.”” I am under no obligation—no salesman will ' EST— \&_
call at my home. l
, 17 VAC g”é Ry
3 , N.Y. !
| i ——==1 3
R Zone...Stte...... | 81 " PORTABLE ' > ~o—] moror
e e e e e e o [ e e [ e [ ! WITH
) /2 T , / . ” LiMIT
/
Discount to < CAM ¥
Servi}:e Men V X P
& Hams IKE {
Free Catalog ! DL {’\\Sé

GM PHOTOELECTRONICS ™

623 So. Gay Street Knoxville 2, Tenn.

LLECTRAE

MANU BY
WORKMAN ELEC ODUCTS. INC.

REPLACEMENTS FOR EVERY
MAJOR MANUFACTURER

® Admiral @ Emerson @ G.E. e Motorolo
® Westingnouse ® Zenith ® Philco @ RCA
® Silvertone ® Sylvania, etec.

)

be a tape recorder,

The
inputs mix at P and are fed to a master control
R3 to binuural hcadphones. The above controls are
dual ganged. S1 adds capacitors to reduce high fre-
quencies. if desired. When R{ is adjusted 10 mini-

volume being set by R2.

74" APPLIANCE

PAYS $3 TO $5 AN HOUR

Spare Time, Full Time ¢ Learn at Home

O\ .
DUAL DIODES |

MODEL NO. muim volume,

i P i 2 . -
BOOK offered Quick Way To Get Started its ganged switch 82 closes to en

REE e roizE p :
F ¢ ergize a relay. The contacts short out the noise
. ; FFor less than 20¢ a N g ¥ 3
YObG]Oc‘a‘n sxllo(:vw ?1‘1\'1160 “1 d:tyoourL e:\S\". pictlfred completely, preventing distracting “crosstalk”.
BUY 3 good-paving business of instruction—backed by To communicate with the patient, the dentist

TWO 'FOR

vour own,
home. No

right in vour
experience

45 years of success in
home trammg~prqy \res
you for top earnings in

closes a foot switch S$3. This energizes a motor
which adjusts R3 to minimum volume and aiso

GE T S] ]0 needed. just Si!npl? tuol.s T o St Epan closes $4. This places the microphone in the circuit.
Lenrp to repair lilectric  Reil of T} ompson. Ohio
ONE DLR Appliances. Pays $3-$5 says: “"Made $510 in one N
. an hour! month spare time. NRI y /l»'\%
FREE NET 400 MILLION Appli- course is priceless.” At ré
ances are in Amex‘ican no extra C]li\l'ge you even < - P
homes right now. 76 8¢t all parts for your VY, =
Million MORE hought 0Wn rﬁﬁ{;"j‘:‘xmg:‘f;ﬁ; 3 '
each year. People need speeds and checks your <§ iy ] =
them fixed. good times o
or had. YOU ‘make good Get vour FREE Book l (}ﬂ\] FH l‘ﬁ {
money doing it. In your L4 FREE Sample Les- | Kf] =
basemenp garage. even son! Mail coupon below, | Ao \ = _J
on vour kitchen table. letter or postcard, now. . s 1 = ~r
FREE BOOK ® FREE LESSON T 107 M
__________________ ( e > |
| NATIONAL RADIO INSTITUTE, Appliance Djvision -(
SARASOTA FLORIDA PRODUCTS, INC. Depl AR waShI"g“]" 16, Dg/C. I l
' T | Send #rec Book. Free Appliance Repair Course | \ {
I ICSSOH Am llltCl(SYCd m: I
] Snare Time Earnings ] My Own Business
LOOK FOR THIS SLIDE | Better Job | L b
B NQITC 52 2o § o b 0 T 4 8 1 IR DA ot M SAlgRve
BLISTER PACK AT YOUR T S |
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BASIC MATHEMATICS (Vols. | through IV, com-
plete), by Norman Crowhurst. John F. Rider Pub-
lisher, Inc., 116 W, 14 St., New York, N.Y. 6 x 9
in., 576 pp. Paper, 4-volume set, $13.75; indi-
vidual volumes $3.90 eo.; 4 volumes in single
clath binding $14.50.

A combined text including volumes 1
through 3 (already reviewed in this maga-
zine) and volume 4, “Developing Algebra,
Geometry, Trigonometry and Calculus as
Analytical Methods in Mathematics”.
Crowhurst abandons the academic ap-
proach, which he calls “learning mathe-
matics the hard way” in favor of a unified
mathematics approach, with a slant toward
the practical student, whether he be be-
ginner or engineer.

ELEMENTS OF ELECTRON PHYSICS, by Norman
H. Crowhurst. Gernsback Library, Inc., 154 W. 14
St.. New York 11, N, Y, 5% x 8% in., 192 pp.
Paper, $3.95, Cloth, $5.65.

Covers the whole field, from simple
electrostatics and current electricity to mi-
crowave radiation and mass spectroscopy,
in a clearly written, well illustrated book.

AMATEUR RADIO STATION MANUAL (ASM-1)
Howard W. Sams & Co., 4300 W. 62 St., Indi-
anapolis 6, Ind., 8%, x 11 in. 128 pp. Paper with
comb binding, $3.95.

Complete station log with space for
1.000 transmissions, Nine additional tab-
indexed sections include space for WAC,
WAZ, WAS and dx entries, call-name—
QTH index. net data. world prefixes, equip-
ment records and schedules.

BASIC INDUSTRIAL ELECTRONICS COURSE, by
Alfred Haas. Gernsback Library, Inc., 154 W,
14 St., New York 11, N. Y. 5%2 x 82 in. 224 pp.
Cloth, $5.95, Paper, $4.10.

Well illustrated coverage of the sub-
ject from the practical viewpoint, by a
veteran author.

SERVICING TRANSISTOR RADIOS (Vols. 21, 22
and 23) Catalog No. TSM-52. Howard W. Sams
& Co., Inc., 4300 W. 62 St., Indianapolis 6, Ind.
Three volumes, 152 pp each, 8%2 x 11 in. Paper.
Individual volumes $2.95, package of three $7.95.

Selected Photofact folders of service
data on 115 current transistor radio models
of 38 brands.

ALL ABOUT HIGH FIDELITY AND STEREO. Al
lied Radio Corp., Chicago 80, ill. 572 x 8% in.,
95 pp. Paper, 50¢

A practical, nontechnical discussion of
amplifiers, recorders, playbacks and Kkits to
help you plan your own hi-fi system.

MICROWAVE SYSTEMS FUNDAMENTALS, by F.
Jonathan Mivec. Howard W. Sams & Co., Inc.,
4300 W. 62 St., Indianapolis 6, Ind. 52 x 8 in.,
288 pp. Paper, $5.95.

A book intended for the electronic
technician with no previous knowledge of
the subject. Antenna coverage is especially
complete.

AUGUST, 1963

BASIC ELECTRICITY (2nd Edition), by Rufus P.
Turner. Holt, Rinehart & Winston, Inc., 383 Mad-
ison Ave., New York 17, N.Y. 6 x 9 in., 412 pp.
Cloth, $6.00.

From fundamentals to modern appli-
cations of electric circuits, electronics and
measurements, for technical schools for
self-study.

ELECTRONIC INSTRUMENTATION, by Sol D.
Prensky. Prentice-Holl, Inc., Englewood Cliffs,
N. J. 6 x 9 in. 534 pp. Cloth, $13.35.

Veteran instrument man and author
Sol Prensky describes a wide variety of
both service and laboratory instruments,
ranging from voltmeters to strain gages.
The questions and problems following each
chapter, and the large number of refer-
ences, make the book especially useful.

INTERNATIONAL CODE TRAINING SYSTEM, by
International Teaching Systems, Inc. Howard W.
Sams & Co., Inc., 4300 W. 62, Indianapolis 6,
Ind. 7 x 7V2 in., 96 pp. Paper, $6.95.

The system includes a book and three
7-inch records, which are used together to
learn the code. One of the records is de-
voted entirely to practice exercises.

TUNNEL DIODE AND SEMICONDUCTOR CIR-
CUITS, by John M. Carroll. McGraw-Hill Book
Co., 330 W. 42 St., New York, N.Y. 872 x 11 in.,
405 pp. Cloth, $9.75.

i

I
!

A compilation of 120 technical articles I

from Electronics magazine, pretty well cov-
ering the whole theory and application of
semiconductor devices other than conven-
tional transistors and diodes. Excellently
indexed.

ELECTRONIC TEST EQUIPMENT, by Larry Klein
and Ken Gilmore. John F. Rider Publisher, Inc.,
116 W. 14 St., New York, N. Y. 5%2 x 8%2 in. 192
pp. Poper, $4.

A well-illustrated text that shows the
“how-it-works”™ and “how-to-work-it”
many types of popular electronic test equip-
ment.

BASIC TRANSISTOR COURSE, by Paul Rodger
Kenian. Gernsback Library, Inc., 154 W. 14 §t.,
New York 11, N, Y. 5% x 8 in. 224 pp. Paper
$4.10, Cloth $5.75.

Very clear and fundamental handling
of the subject., for the student and practical
technician. The questions at the end of each
chapter are particularly useful to independ-
ent students.

HOW TO INSTALL AND REPAIR MARINE ELEC.
TRONIC EQUIPMENT, by Elbert Robberson. John
F. Rider Publisher, Inc., 116 W, 14 St., New York
11, N. Y. 5% x 8 in. 206 pp. Paper, $4.50, Cloth,
$5.95.

A highly practical and well organized
book. by a long-time marine radio service
technician who is now a free-lance writer
on boats and electronics. Contains chap-
ters on automatic pilots, radar, loran, elec-
trolysis and lightning protection, as well as
on more conventional transmitting and re-
ceiving equipment and its servicing. END
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FOR
ONLY

$Q 80"

*Till Sept. 18
Only

$10.00 ORDERS PICK ANY
$1.00 ITEM BELOW FREE!

FREE!
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FACTORY oLY
TESTED SEM|-KONS by PAK
4 SILICON TRANSISTORS, PNP. TOS case ........ %1
10 DUAL SILICON DIODES, TOS case ........... $1

4 HI-GAIN SUBMINIATURE CK722s, bluc case pnp.$]

3 20-WATT TRANSISTOR SEV, nbn's & pnp's ..... $)
50-WATT SILICON NPN TRANSISTOR, worth £30 ..$)
2 35.WATT TRANSISTORS, pnp, 2N1434. stud ....8$]
4 G-E 2N169 TRANSISTORS, npn. AF-n-RF, ....... $1
3 CK753 TO3 CASE, 2N155 equal transistors .. ... $)
3 2N1294 NPN 10-WATT TRANSTRS, TO3 case...S$)
5 POWER TRANSTRS, TO3 case, genl purpose...... $1

10 SWITCHING TRANSISTORS, npn. 2N-38 equal..$)
2 20-AMP SILICON STUD POWER RECTIFIERS: - --$1
6 ZENER DIODES, TO24 case, asst vollages...... $

30 CK772 'RED CASE’' DIODES, Mf. Pld ckts. ... $)
4 2N35 TRANSISTORS, TPV oo ane e %
15 PNP TRANSISTORS, CK722. 2N107 equals..... $)

15 NPN TRANSISTORS, 2N35. 2N170. 2N377 equals $)
3 20-WATT TRANSTRS, threaded case, 2N158 equal.$y
4 SURFACE BARRIER TRSTRS, 2N345. SB103. SB100 $)

20 TOP HATTERS, rects. 500 ma.. asst vollage. . )
10 TEXAS PNP TRANSTRS, Ptd ckis. TOS case. .... $
10 HIGH GAIN NPN TRANSISTORS, TO5 case..... $

HOFFMAN SOLAR SILICON CELL 'ox1''
2-AMP SILICON CONTROL RECTIFIER, stud type..S$}
15 GERMANIUM DIODES, glass, IN34. 1N48 ecquals $)
3 CBS 20-WATT STUD TRANSTRS, 2N1321, npn....$)
3 CBS 20-WATT STUD TRANSTRS, 2N1320, pnp....$]
10 2-AMP SILICON STUD RECTIFIERS untested....$)
5 SUN BATTERIES, ‘¢ 116" sizes, lite sens. .. ..... $1
25-AMP TRANSISTOR, auto ignition, switching. ..$)
ONE WATT ZENER DIODES, choose from 4 to 30V.$)
6 750-MIL 400V TOP HAT SILICON RECTIFIERS- - %)
30 “‘PLUG-IN‘' DIODES, similar to gIN82's. . ..... $
25-pc. SEMI-KON BANK; transtrs, diodes, rect
6 TRANSISTOR RADIO KIT, and DIODE: - -
4 G-E 2N43 TRANSISTORS, outbuts. pnb. $4.1¢
6 SYLV 2N377 RF TRANSISTORS, TOS case. npn...$)
4 G-E 2N170 RF TRANSISTORS, reg. 70¢ ea.. npn..$)
5 G-E 2N107 TRANSISTORS, »np. Beta of 50...... $
4 HUGHES HI-VOLT SILICON PLUG-IN DIODES- - -$)
3 2N1504 POWER TRANSISTORS, 20-watt, stud...$)
40 WATT HI-POWER TRANSTR, similar to 2N441..8)
10 UPRIGHT SILIC. DIODES, 1N434,reg. 84.50 ea. $)
4 G-E 2N135 TRANSTRS, mixer-osc. reblaces 2N412 $y

7 4 RF TRANSISTORS, GE, 2N169, 2N293, npn...... 1

WRITE FALL FLYER OF BARGAINS IN

95, FREE semiconpuctors — PoLY PaKs
TESTED
cuaranteen DOLLAR POLY PAKS
4 SUBMINIATURE TUBES, CK6088. reg. $2.75 ea. $)
6 PRINTED CIRCUIT PULSE TRANSFORMERS $1
100 PRINTED CIRCUIT PARTS, worth $25......... $
3 UTC ‘Sub-Ouncer’ TRANSTR TRANSFORMERS, asst $1
100 TUBULAR CERAMIC CONDENSERS:---------- $1
40 PRECISIONS, Y2&l19, to T-meg, 1, 2W. .. ..., k3]
30 'LOW NOISE’ CORNING RESISTORS, 5% too. . .$1
300-ft. HOOKUP WIRE, asst colors, sizes........ $
50 ONE-WATTERS, Allen Bradley. 59 too........ $1
60 TUBULAR CONDENSERS, to -5mf to 1500V....%)
40 DISC CONDENSERS, 27mmf to .05mf to 1KV. . .$

NO000oOOONOO0000000O00000000000000004d4dond

60 TUBE SOCKETS, plugs. receptacles. worth $25...%]
15 PANEL SWITCHES, rotary. toggle, micro, slide..$]
10 TRANSISTOR SOCKETS, for PNP-NPNs......... $
30 POWER RESISTORS, 10 50W 10 24K........... $]
60 MICA CONDENSERS, to .01, silvers too....... $
10 VOLUME CONTROLS, to 1.meg, switch too. ... . $1
10 ELECTROLYTICS, can & tubular types.......... $y
60 RADIO-n-TV KNOBS, asst colors. styles....... $1
10 TRANSISTOR ELECTROLYTICS, asst values..... $1
$25 RADIO-n-TV SURPRISE, wide variety........ 31
60 COILS & CHOKES, rf- osc, peaking. IF too. .. ... $1
35 TWO WATTERS, resistors. AB. 5% too........ $
100 ASST HALF WATTERS, resistors, 50p too..... $

60 HI-Q RESISTORS, V2. 1, 2W to l-meg, 5% (00..$]
10 PHONO PLUG & JACK SETS, tuners, amplifiers. . $]

50 TERMINAL STRIPS, asst 1 to 10 lugs......... $)
30 SILVER MICA CONDENSERS, asst values...... $1
60 CERAMIC CONDENSERS, discs, ete. to .05 mf..$)
4 TRANSISTOR TRANSFORMERS, worth $24...... $)

40 WORLD'S SMALLEST RESISTRS, 5% too. 1/10w $1
20 ‘CORNING’ RESISTORS, 3 to 7W to 24K ohms..$]
2N155 TRANSISTOR OUTPUT TRANSFMRS, to 3.2 $1
30 SQUARE ‘DISK’ CONDENSERS, :01 to .05 mf..$]
2 TRANSISTOR VOL. CONTROLS, 5K ohms w/switch $7
25 ‘CERAFIL’ WORLD'S SMALLEST COND, to -05 mf $1
2 FILTER CHOKES, 10 henry, 100ma, strap-mig....$|

$25 TRANSFORMER SURPRISE, assortment........ $1
40 SUBMINI CONDENSERS, to -05mf ‘‘cerafil”” too $)
100 PARTS SURPRISE, worth $25. .. ........0.. .. $1

TERMS: Send check, money order,
incl postage—avg wt per pak 1 1b
Rated firms, net 30 days. EXPORT

ORDERS INVITED. C.0.D's 2530
P.O. Box 942R, So. Lynnfield, Mass.

oLY
AKS

World's largest supplier of pre-pPacked assortments.
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NEW SAMS BOOKS

BROADCAST ENGINEERING NOTEBOOKS,
Vol.3 « AM-FM Broadcast Maintenance

by Harold E. Ennes. The third volume in this pop-
ular series for broadcast communications personnel
provides vital information on the care, use, and re-
pair of major broadcast equipment for AM and FM
stations. Combines valuable explanations of theory
and principles with practical discussions of broad-
cast procedures, emphasising maintenance. Authori-
tative sections cover: Necibels, Volume Units, Levels
& Pads; AM-FM Propagation; Testing & Mainte-
nance at the Studio; Testing & Maintenance at the
Transmitter; The Chief Engineer’s Reference Sec-
tion. An essential reference for everyone connected
with Broadcasting. 256 pages, 515 x 815”; $£95
comb-bound. Order BEN-3, only, . ... .. ... E 5

Marine Electronics Handbook (Revised)

by Leo G. Sands. Completely updated edition of the
leading book on marine electronics. Tells how to
select, install, operate, and maintain the various
types of electronic equipment used on both large
and small marine craft. Covers equipment from
radiotelephone and CB gear to sonar and radar.
Includes operating procedures and regulations. Spe-
cial foldout maps show shore-based marine trans-
mitting facilities. Contains numerous schematics
and service tips for equipment maintenance. Inval-
uable for boat owners and technicians. 2643 95
pages; 514 x 814”. Order MES-2, only-. .. ... .. 3

Essentials of Vector and Phase Analysis

by Alan_ Andrews. This basic theory text explains
the fundamental principles so essential for under-
standing AC circuit operation. Starts with a com-
prehensive discussion of vectors, and progresses
through both vector and phase analysis, emphasiz-
ing practical approaches to solving actual problems.
Chapterscover: Alternating Current & Phase; Angu-
lar Measurements; Vectors; Complex Numbers; AC
Network Calculations; Miscellaneous Vector Appli-
cations. Includes review questions and answers, ref-
erence appendices and index. An essential reference
for engineers, technicians, and students. $995
128 pages; 5% x 814”. Order VEC-1, only. .. .. 2

Color TV Servicing Made Easy

by Wayne Lgmons, Written by an expert practicing
service technician in his famous “make easy’’ style.
Takes the mystery out of color TV servicing. Introduces
you to color principles and setup adjustments; thor-
oughly covers color circuitry, adjustments, and servic-
ing of all color TV sets produced to date; includes
trouble-shooting procedures, alignment, antennas and
antenna distribution systems for colar TV, and methods
for reducing external and internal interference. Covers
test equipment for color TV servicing, and troubles in
black-and-white circuitry peculiar to color sets. This
book will help to put you into this fast-growing, profit-
able service work. 128 pages, 5% x 8% " $995
Order CSL-1, only. ... .. ... .. 2

Basic Electronic Series: Radio Circuits

by Capt. T. M. Adams, U.S.N. Fifth volume in a
series using unique 4-color diagrams to show visually
the voltage and current actions and signal paths in
basic electronic circuits, during each and every
moment of operation. This volume explains how
oscillator, amplifier, detector and rectifier circuits
are combined to form all the basic types of radio
receiver circuits. Superior to any previous texts. $795
160 pages; 514 x 814”. Order BER-1, only ... .. 2
Previous 4 vols. in slipcase—Save $1.85!

Order BEL-40,0nly. ..

0 . q
ABC’s of Electronic Test Equipment

by Donald A. Smith. A comprehensive, easy-to-
understand introduction to each major instrument
type. Describes uses for each instrument, how it
works, how to use it properly to make tests for
which it is intended. Chapters cover: The Meter;
The Volt-Ohm-Milliameter (VOM); The Vacuum-
Tuhe Voltmeter (VIVM); Battery, Diode & Tran-
sistor Testers; Tube Testers; The Signal Tracer;
The Oscilloscope; Battery Eliminators; The Signal
Generator. Clear text and supporting illustrations
make this book an ideal guide to understanding
test equipment. 96 pages, 515 x 815", s %5
Order STE-l,0nly ........... ... .c......... ]

HOWARD W.SAMS & CO., INC.
Order from your Sams Distributor today, or mail

IN CANADA: A, C, Simmonds & Sons, Ltd., Toronte 7 R
ncoes ansnewesewesneww® o ewd

98

3 to Howard W. Sams & Co., Inc., Dept. H-23, .
g 4300w 62nd Street, Indianapolis 6, Ind. H
0 Send me the following books: 1
B [J8EN-3  [JVEC-]  [JBER-1 [JSTE-! :
BOMES2 [JCSl-1 [ BEL-40 H
[ I enclosed. [] Send FREE Booklist g
1 u
1 1
i Name. [ |
1 L
: Address = :
: City. Zone State :
1

try This one

Double the Usefulness
of Your Snipbills

Ordinary snipbill pliers can be
made much more useful by a simple
alteration. Grind or file a vee in both
jaws of the tool approximately V4 inch
from the ends. If the jaws are long and
thin they should be shortened somewhat
to provide slightly heavier material in

which to cut the vee. A pair of pliers
altered this way are ideal for inserting
valve keys, and for replacing or remov-
ing all types of pins and screws since
the vee permits a positive grip on any
small article that has a head. The vee
also affords a sure grip on a square or
hex head of bolt or nut and aids in hold-
ing a round object.—Glenn F. Stillwell

Securing Alligator Clips

Certain brands of clip leads with
insulated alligator clips on each end

have a habit of breaking where the
clip is soldered to the stranded wire.
This is especially true with the Japanese-
made types of small-gage wire.

Fig. 1 shows the proper angle for

www.americanradiohistorv.com

soldering the tinned lead to the bare
alligator clip. Fig. 2 shows the method

of forming a loop of the insulated wire
so that the strain is taken away from
the soldered joint. Fig. 3 shows the

Fig.4

loop pulled tight, and Fig. 4 shows one
end of a completed test lead.—René E.
Pittet

Test Tubes Before Selling

Every time you sell a new tube
over the counter, say to the customer,
“We want to be sure everything we sell
is perfect.” Then test the tube—right in
front of him. You’d check out a newly
repaired radio for the owner when he
comes to pick it up, so why not a tube?

If a used tube shows weak and you
think it ought to be replaced, but the
customer isn’t satisfied that it’s weak
enough, put a new tube in the tester,
and show him how much higher it
reads. A sale—without pressure!—A/-
lan W. Seely

Cable Stripper

If you do considerable work with
multiconductor and coax cables, this

- 1

G o !
= = o
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stripper will be a great time saver. It
consists simply of a double-edge razor

RADIO-ELECTRONICS
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blade clamped in a slot sawed into a
picce of hardwood, which serves as a
handle. Two half-round depressions are
gouged out (see the photo)—one 38-
inch diameter, the other %8-inch. (0 ac-
commodate many cable sizes.

The wood is 6 x 1 x 1% inches.
Cut the slot with a hacksaw: it makes
a narrower slot than an ordinary wood
saw. Cut just deep enough so that the
end (unsharpened) of the blade ex-
tends slightly beyond the end of the
wood. Make the rounded grooves with
a rattail file, slanting them as shown.
Round and smooth the handle for a
comfortable grip. The blade is clamped
with a machine screw, nut and washers
through its center hole.

To strip cable, draw the tool slowly
along the cable, then peel off the in-
sulation. Practice a little on scrup first.
—Robert E. Kellund

ENGINEERING

\s.s. DEGREE
SCIENCE

| IN 36 MOS.

Nail-knob Marks Shaft Holes

Try cementing or taping a nail,
point out, to a control knob as a self-
locating center-punch. In fact, make up
a set of such knobs, Next time you
have to drill a row of shaft holes for,
ay, a custom hi-fi installation, slip the

= 7 G g %
T
. el

T

.

- =

nail-knobs onto the amplifier shafts in-
stcad of the regular knobs, and push
the amplifier against the panel to be

ENGINEERING. EDUCATION
for the Space Age

NORTHROP INSTITUTE of Technology

drilled. All the holes will be marked at
once, and in their exact relative posi-
tions.—John A. Comstock END

“Horizontal jitters, my eye! I'm calling
the Ver!”

Engineering Technician
A.S. Degree—2 Years
Electronics Engineer

B.S. Degree
Evening Courses Available

ELECTRONIC TECHNICAL INSTITUTE
970 W. Manchester Ave., Inglewood, Calif.

is alprl\ately endowed, nonprofit college of engineering
oﬂ’ormx," complete Bachelor of Science Degree I’rogram
and TWO-YEAR accredited technical institute curricula.
Students from 50 states, many foreign countrles. Qutstand.
| ingly successful graduates employed in aeronautics. elegs
troniecs, and space technology. Write today for catalog-s
no obuzm |

by ]

~n
U.S. S 0000 NEW ENGINEERS A YEAR!
EARN ACCREDITED B.S. DEGREE

in Science or
Engineering in 36 months—year-round program optional.
27 -month engmeering diploma also available. Classes
start Sept., Jan., March, June. QUALITY EDUCATION.
Graduates employed throughout the 1 and abroad.
QGovernment approved for veteran training. Students from
50 states, 40 countries. 20 buildings; dorms, gym, Campus.
New library and laboratories. Employment help provided.

SAVE TIME AND MONEY. \Write for catalog.

1616 E. washington Boulevard, Fort Wayne 2, Indiana

Indiana Institute of Technology

formerly Indiana Technical College

...you're sure of getting what
you ask for in Radio-Electron-
1cs. For over five years we
have insisted that mail-order
tube advertisers state plainly
whether their tubes are new,
or seconds or rejects—as the
case may be. This has cost us
some advertising revenue —
but it has protected you.
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THROP INSTITUTE OF TECHNOLOGY

L) West Arbor Vitae Street, Inglewood 1, california |

GET INTO

ELECTRONICS

T.1. training leads to success as
technlcnans field enginecers. sbecial-
ist8 in communications, guided mis-
siles, computers. radar and automation,
Basic & advanced courses in theory &
laboratory. ElecLronic Engineering
Technology. an ECPD aceredited Techni-
cal Institufe curriculum. Assoc. degree

9 mos. B.S. also obtainable.
approved. Graduates in all branches of
electronics with major companies. Start

ept., Feb. Dorms. cammpus. High
schoal graduate or equivalent. Cualog

VALPARAISO TECHNICAL
INSTITUTE
Department C. Valparaise, Indiana

—

5

How to use electronics as
a springboard to success

A man with electronics know-how can
have an outstanding career in industry!
Whether you want to become an ex-
pertinyour present specialty, or you have
set your eyes on a high-paying mana-
gerial spot, business wants you. And
I.C. S. offers 249 courses to help you!
Technical courses cover everything
from electronics fundamentals to ultra-
sonics. Professional radio and efectronics
training kits available. Business courses
cover marketing, production, sales, writ-
ing. Send coupon for the free I.C.S.
Success Kit: 3 valuabie booklets that
tell what 1.C. S. can do for you!
r--------------------------‘
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box U8753G Scranton 15, Pa.
Please rush me FREE Success Kit. My field of interest is:
[J Electrical Engineering [ Business Administration
[ Ind. Electronics Engrg. [ Personnel Management
[0 Prac. Radio & TV Engrg. [] Sales
[J Other technical course [ Other business course

(list other course)
Name
Address,
City State

Age

_Zone

P LT .
e L L L L L L L ooy e

I
|

4863 El Cajon Blvd., San Diego, Calif.

MICROWAVE TECHNIQUES—TV
{NDUSTRIAL ELECTRONICS
COMPUTERS—RADIO
TRANSMITTERS —RADAR

PHILADELPHIA WIRELESS
TECHNICAL INSTITUTE

1533 Pine Streel Philadelphia 2, Pa.
Founded in 1808 « A Non-Profit Corp.

FOR AN
BLECTRONGS
CAREER

Wiite For Free Catalog RE

- WEEKLY TUITION
engineering degree in 27 months

Become an Electronics Engincer. College graduates
enjoy higher income . . . advancement. Mamr corpora-
tions visit us regularly to interview and e m xt niors.
BACHELOR OF SCIENCE DEGREE IN 27 NTIHS
in Eiccurical (Electronics or Power malor) Aero-
nautical. Chemical, Mechanical, Civil Engincering.
IN 36 MONTHS a B.S. Degree in_Rusincss Adminis-

tration. One-vear Deafting-Design Certificate Program.

Small classes. Well-cquipped labs. Campus. Dorms,

new library. Moderate Costs. Enter Sept.. Jan.. Mar.

Junc. Founded 1884. Write J. G. McCartliy for Catalog
and ‘Yrmr Career in Enginecring and Com-
merce’’ Rook.

CAREER BOOKLET

to guide you to

a successful future in
Engineering and
Engineering Technology Py

Write for your copy!

MILWAUKEE SCHOOL

OF ENGINEERING

Dept. RE-863,

1025 N. Milwaukee St., Milwaukee, Wis.

Tell me about an engineering career through
residence study in:

1 Electrical

Name

Address

O Mechanical
Age

-
Q
=

<
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assified Ads <

Rates—55¢ per word . . .

minimum 10 words. Payment must accompany all ads except

those placed by accredited advertising agencies. Misleading or objectionable ads not ac-

city (New York), name of state (New Jersey). Sets of characters as in key (741-RE), also

cepted. Copy for October issue must reach us before August 14th. Figure one word: name of ‘

abbreviations as 8x10, 35 mm, A.C, D.C. C.0.D. Hyphenated words not normally considered
such count as two words (Hi-Fi). ZONE NUMBER FREE. RADIO-ELECTRONICS, 154 West 14 St., l

New York 11, N. Y,

EDUCATION/
INSTRUCTION

ENGINEERS — TECHNICIANS — DESIGNERS
—DRAFTSMEN Learn modern Printed Circuit
Layout and Packaging Techniques in your own
home. Course study taught by an experienced
instructor in this field. Write for free details.
PRINTED CIRCUIT INSTITUTE, Box 64441, Los
Angeles 64, Calif.

4/TR STEREO TAPES—bought, sold, rented,
traded! Bargain closeouts! Catalog/COLUMBIA,
9651 Foxbury, Rivera, Calif.

LEARN WHILE ASLEEP. Hypnotize with your re-
corder, phonograph or amazing new Electronic
Educator endless tape recorder. Catalog, details
free. SLEEP-LEARNING ASSOCIATION, Box 24-
RD, Olympia, Wash.

NEW CONCEPT OF LEARNING SELF-HYPNOSIS!
Now on tape or record! Free Literature. Mc-
KINLEY-SMITH C€O., Dept. T5 Box 3038, San
Bernardino, Calif.

FCC LICENSE in 6 weeks, First Class Radio Tele-
phone. Results Guaranteed. ELKINS RADIO
SCHOOL, 2603E Inwood, Dallas, Tex.

LEARN ELECTRONIC ORGAN SERVICING. New
Home Study courses covering all makes elec-
tronic organ including transistors. Experimental
kits—schematics—troubleshooting. Accredited
NHSC-GI Approved. Write for free booklet.
NILES BRYANT SCHOOL, 3631 Stockton Blvd.,
Dept. F. Sacramento 20, Calif.

COLLEGE HOME Study Courses from leading
universities. Full credit towards Bachelor's or
Master’'s degree. 5,000 course directory $2.00.
COLLEGE RESEARCH, North Highlands 14, Catif.

CASH for used test equipment. Write for quote.
LEE, 2822 W. Elisworth, Denver 19, Colo.

CASH PAID! Sell your surplus electronic tubes.
Want unused, clean radio and TV receiving,
transmitting, special purpose, Magnetrons
Klystrons, broadcast types, etc. Want military &
commercial lab/test and communications equip-
ment such as G.R., H.P. AN/UPM prefix. Also
want commercial receivers and transmitters. For
a fair deal write BARRY, 512 Broadway, New
York 12, N.Y. WAlker 5-7000.

Gi-R,i H-P, L&N, etc., Tubes, marnuaISA military
electronics. ENGINEERING ASSOCIATES, 434
Patterson Road, Dayton 19, Ohio.

WRITERS! Wanted how-to electronic book man-
uscripts and other subjects; fiction, nonfiction.
FREE brochures give tips on writing and pub-
lishing. Write Dept. 98-H, EXPOSITION, 386 Park
Avenue So., New York 16, N.Y.

BEFORE You Buy Receiving Tubes, Test Equip-
ment, Hi-Fi Components, Kits, Parts, etc. . . .

send for your Giant Free Zalytron Current Cata-
log, featuring all STANDARD BRAND TUBES all

Brand New Premium Individually Boxed, One
Year Guarantee—all at BIGGEST DISCOUNTS
in America! We serve professional servicemen,
hobbyists, experimenters, engineers, techni-
cians, WHY PAY MORE? ZALYTRON TUBE
CORP., 461 Jericho Turnpike, Mineola, N. Y.

100

FREE CATALOG—name-brand tubes 65% dis-
count, phono needles 80% or more discount,
phono cartridges, picture tubes 75¢ inch, parts,
parts kits, silicon and selenium rectifiers, trans-
mitting tubes, 7” TV test tube $6.99, imported
batteries, tube testers etc. Want to swap or sell
tube inventory? Send us your offering. ARC-
TURUS ELECTRONICS CORP.—Dept. R.E., 502
22nd St., Union City, N. J.

Canadians

GIANT SURPLUS BARGAIN PACKED CATA-
LOGS. Electronics, Hi-Fi, Shortwave, Amateur,
Citizens Radio, Rush $1.00 (Refunded), ETCO,
Box 741, Dept. R. Montreal 1, Can.

SILICON CONTROLLED RECTIFIERS—7 Amp—
25 Amp, 70 to 700 PRV, $1.75 to $7.25. Guar-
anteed. Price list available. ADVANCE ELEC-
TRONICS, 79A Cortlandt St., New York 7, N.Y.

“COIL WINDING METHODS" Handbook—50¢.
Experimenter's catalog 250 exclusive items—
25¢, refundable. LABORATORIES, 1131-B Valota,
Redwood City, Calit.

CONVERT any television to sensitive, big-screen
oscilloscope. Only minor changes required. No
electronic experience necessary. Illustrated
plans $2. RELCO, Box 10563, Houston 18, Tex.

RADIO, TV components, testers, etc. Imported.
UNITA, 545 Fifth Ave., New York 17, N.Y.

FREE LITERATURE keeping you informed on the
latest work-saving, money-making test equip-
ment. Learn how Easy Budget Payment Plan
lets you pay out of increased earnings. Top
engineered test instruments are oriced for tre-
mendous value. Write today. CENTURY ELEC-
TRONICS, 352 Maple Ave., Westbury, N.Y.

TRANS-NITION Electronic Ignition parts Kkit,
Negative ground $25. Coil, Manua! SPECIAL
$8.50. Manual $2. ANDERSON ENGINEERING,
Wrentham, Mass.

CB TRANSMITTERS $6.00. Other bargains, send
10¢ for list. VANGUARD, 190-48—99th Ave.,
Hollis 23, N.Y.

SAVE DOLLARS on radio, TV tubes, parts at less
than manufacturer’'s cost. 100% guaranteed!
No rebrand, pulls. Request Bargain Bulletin.
UNITED RAD!O, 1000-R, Newark, N.J.

DIAGRAMS for TV. $2.00; for radio, $1.00.
HIETT DIAGRAMS, Dept. 1, Depew, Okla.

PROFESSIONAL ELECTRONICS PROJECTS —
Organs, Timers, Computers, etc.—$1 up. Cata-
log iree. PARKS, Box 1665, Seattle, Wash. 98125.

WALKIE-TALKIE RADIOS: Citizens Band equip;
Intercoms; Radio-TV parts. FREE Catalogue.
gLLEN ELECTRONICS, 41-42C Main, Flushing
5, N.Y.

WEBSTER ELECTRIC |INTERCOMS! Amateur
Equipment! Marine Electronics! All Select Bar-
gains! 1C¢ Any list! SUPPLIERS, 187 Miraloma,
Miraloma, Calif.

DIAGRAMS, Servicing information, Radio. Tele-
vision, $1.00. SUPREME PUBLICATIONS, 1760
Balsam, Highland Park, 1II.

COMPLETE SIGNAL TRACER-INJECTOR ONLY
$5.95. You now can make any superhetrodyne
radio a Signal Tracer-Injector. Quickly pinpoint
trouble in radios and amplifiers. A convenient
original or added troubleshooting tool. EASY—
only 2 connections required. SAFE—Isoprobe
carries only signals—NO voltage. ORDER Iso-
probe, comprehensive instructions, all parts.
AM #123 $5.95, AM/FM #223 $7.95. WALTRON-
ICS, 1814 N. 84th, Milwaukee 13, Wis.

www.americanradiohistorv.com

BUSINESS AIDS

BUSINESS CARDS, LABELS, RUBBER STAMPS.
Send for free descriptive literature, HEIGHTS
INDUSTRIES, 6121 C Street, Capito! Heights 27,
Md.

1,000 Business Cards, '‘Raised Letters’ $3.75
postpaid. Samples. ROUTH, RE-8, 3910 Kipling,
Greensbero, N. C.

3 LII:IE POCKET S‘I;AMP.- INK PAD, $1.00. Al
stock stamps $ .75. DELECTO ELECTRONICS,
4725 45th N.W., Seattle 5, Wash.

MULTIPLEX, preamp, power amp & stereo
phones w/case $89.95! Dealerships available.
POILfYTRONIX Inc., 969 Brea Canyon Rd, Walnut
Calif.

WRITE FOR LOWEST QUOTATIONS, Compo-
nents, Recorders, No Catalogs. HI-FIDELITY
SUPPLY, 2817-SC Third, New York 55, N.Y.

RENT STEREO TAPES—over 2,500 different—all
major labels—free catalog. STEREO-PARTI, 811-
RE, Centinela Ave., Inglewood 3, Calif.

SALE ITEMS—tapes —recorders—component
quotes. BAYLA, Box 131-RE, Wantagh, N. Y.
HI-FI COMPONENTS, tape recorders at guaran-
teed “We Will Not Be Undersold” prices. All
brands in stock. 15-day money-back guarantee.
2-year warranty. Write your requirements for
quotation. No catalog. HI-FIDELITY CENTER,
1797D 1st. Ave., New York 28, N.Y.

TAPE recorders, Hi-Fi components, Sleep-learn-
ing equipment, Tapes, Unusual values. Free
catalog. DRESSNER, 1523 Jericho Turnpike,
New Hyde Park 5, N.Y.

ANY 4.TRACK STEREO TAPE at Dealer Cost.
Factory-sealed. DISCOUNT TAPES, Box 1601-R,
Des Moines 6, lowa.

EXOTIC EARRINGS! Details free. Pair, $1.00.
OHGA, RA-463, Sigakenkusatu, Japan.

$100 WEEKLY POSSIBLE. Compile mailing lists
and address envelopes for advertisers. Home-
spare time. Particulars free. NATIONAL SERV-
ICE, 81 Knickerbocker Station, New York, N.Y.

MAKE $25-$50 WEEK CLIPPING newspaper
items for publishers. Some clippings worth
$5.00 each. Particulars free. NATIONAL, 81
Knickerbocker Station, New York, N. Y.

PRINTING PRESSES, Type, Supplies. Lists 5¢.
TURNBAUGH SERVICE, Mechanicsburg Pa.

~ SERVICES

TV TUNERS REBUILT AND ALIGNED per Manu-
facturer's specifications. Only $9.50. Guaran-
teed. We ship COD. VALLEY TUNERS, 5641-A
Cahuenga, No. Hollywood, Calif.

METERS—MULTIMETERS REPAIRED and cali-
brated. BIGELOW ELECTRONICS, Box 71.B,
Bluffion, Ohio.

TRANSISTORIZED products dealers catalog, $1.
INTERMARKET, CPO 1717, Tokyo, Japan.

ALL MAKES OF ELECTRICAL INSTRUMENTS

AND TESTING equipment repaired. HAZELTON
:\‘NSTRUMENT CO., 128 Liberty St., New York,
Y

SPEAKER RECONING. Satisfaction Guaranteed.
C & M RECONE CO., 18 E. Trenton Ave., Mor-
risville, Pa.

TV TUNERS REBUILT AND ALIGNED Per man-
ufacturer’s specification. Only $9.50. Any make
UHF or VHF. We ship COD. 90-day written guar-
antee. Ship complete with tubes or write for
free mailing kit and dealer brochure. J. W.
ELECTRCNICS, Box 51D, Bloomington, Ind.

PRINTED CIRCUIT BOARDS. Hams, Experi-
menters. Free Catalog. P/M ELECTRONICS,
Box 6288, Seattle 88, Wash.

ELECTRONIC MANUFACTURER, Tax Exempt,
will make your product at lowest costs. En-
gineering and/or Production Facilities available.
MILLES ENGINEERING, Las Marias, P. R.

RADIO-ELECTRONICS
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Radio-Electronics does not assume responsibility for any errors appearing in the index below

Accurate Instrument Co., Inc. ............. 77
Allied Radio Corp. ...................... 69-70
Antenna Specialists Company ............. 87
Arco Electronics, Inc. (Elenco Div.) . 22
Atlas Sound Div. of American Trading &
Production Corp. ... ....... ... ... .. ... 88
ATR Electronics Isc. .................... 16

B & K Manufacturing Co. (Div. of Dynasc‘\n

COGP-)  ons 537 580 o s g = o 5 2o 3 75
Blonder-Tongue Labs: ... ................ 8, 83
IBrooks Radio & TV Corp. .............. 80
Burroughs CoOrp. .....iiiiiiinnenreneeas 85
Cadre Industries Corp. . ..., 10
Capitol Radio Enginecring Institute ........ 17
GalSiOn v 4w - . .7..5idhinacs s 101
Castle TV Tuner Service .........c.0. 91
CLASSIFIED ADS .................. 100
Cleveland Institute of Electronics 9
Colordaptor  ................. 81
Cornell Electronics Co. ................... 94
Coyne Electrical School .....c.cviiiinanen 96
Coyne School Publications ................ 67
DeVry Technical Institute ................. a
EICO (Electronic Instrument Co.) ......... 24
Electro-Voice Inc. ............coiiiiiain. 3
Electronic Chemicat Corp. ................ 90
Electronic Measurement Corp. (EMC) ...... 66
Electronic Publishing Co. Inc. ............. 92
Fair Radio Sales ........... .. ... ovennon 81
GM Photoelectronics . ..........oouevinnnn 96
General Radio Telephone Co. .............. 85
Gernsback Library Inc. .............. 76, 86, 95
Grantham School of Electronics .......... 15
Harman-Kardon Inc. .......... . ... ..., 21
Heald’s Engineering College ............... 91
Heath COMPANY, o wirswimammmmat i s e o wié ook 73
International Crystal Mfg. Co. ............ 65
(E. F)Johnson Co. ..........coiinneninn. 90

Key Electronics CO. ......ovniiineaaa.. 101
(M. W.) Lads Publishing Co. ........... 88
Lafayette Radio ................cooouinnnn 9%
(P. R} Mallory Co. Inc. ........oovinivnnnn 63
Multicore Saltes Corp. (Div. of British Indus-
IFIES)  w i mam® wedu s 08 v asaTeTmsn 1g A

National Radio Institute .............. 19-20, 96
National Technical Schoois ............... 5
Nortnonics €0, dINC. v < quowas mind s s iad I 82
Polypaks ... ... ... ... . . ... e 97
Progressive “Edu-Kits” Inc. ............... 84
Rad-Tel Tube Co. ............... gooses 102
RCA Electronic Components and Devices .. 95
RCA Electron Tube Div. ....... .Back Cover
RCA Institutes .................coieiinn. 12,13
Reading Improvement Program ............ 91
Relcol ! apinni meaddn . v sibsamesarmasibans 101
(John F.) Rider Publisher Inc. ............ 101
Rohn Manufacturing Co. ................. 89
(Howard W.) Sams & Co., Inc. .......... 23, 98
Schober Organ Co. ......cooiviiiiinninnnnn 93
(H. H) Scott Inc. .......coiiiiiiiiininnn 92
Sencore . ... 11
Sonotone COrp. .......oiiiiiiiii 18
SPIrague 44 muiis sociierah 8 8 e ke Third Cover
(Sarkes) Tarzian Inc. (Tuner Div.) ........ 81
Triplett Electrical Instrument Co. ..Second Cover
Wen iProducts Co. . givs i 5ome0m s #0-p s amm 14
Winegard Company .............c.0ceevn. 101
Workman Electronics Products ............ 96
SCHOOL DIRECTORY ........ veeess..Page 99

Electronic Technical Institute
Indiana Institute of Technology
International Correspondence Schoools
Northrop Institute of Technology
Milwaukee School of Engineering
Philadelphia Wireless Technical 1nstitute
Tri-State College
Valparaiso Technical Institute

Printed in USA.

FAST SHIPMENTS

RECORDERS * TAPES

COMPONENTS « KITS

® BEST-BY-COMPARISON PRICES
VISIT e FACTORY SEALED CARTONS
SEND FOR “"QUOTES” ON PACKAGE
STORE @ ;0415 AND SAVE MORE

I'% WRITE FOR MONTHLY SPECIALS
CARSTON Ztudin
125-R East 88 St., New York 28, N. Y.

~ TOO HIGH?

Mail us your list of components for
a Price-Crushing quote on your
stereo hi-fi needs!

Write too for our valuable audio dis-
count catalog A-17

KEY ELECTRONICS CO.
l207i.iherty St. New York 6. N. Y.

Convert any ulevlslon to |

BIG-SCREEN OSCILLOSCOPE

with minor, inexpensive changes.

Ingenjous circuit. No electronic

exPerience needed to follow our

cleér‘l\y llluslraled plans TECH-
EX

PERIMENT.
ERS, BROADCASTERS Use
shop, school,

o machiog lab. Anv sct—any
- . “ FULL PLANS $2.
RELCO Dept REB Box 10563, Houston 18, Tex l

Winegard

| YAGI coumks

The new
low-cost way to
tailor-make your

own special

antenna system

using a single -

down-lead! ~ NO ROTOR
NEEDED!

No interaction. No loss. Couple 2 or more

cut-channel vagis to each other, or couple

cut-channel yagi(s) with any other VHF

broadband or all-channel antenna. Elimi-

nates “mixing networks”, rotors, switches.

Convenient, automatic. Write for Fact--
l Finder #231.

WINEGARD COMPANY

3013-8 Scotter Blvd., Burlington, lowa

fean
[ ]
[ ]
L]

Troubleshoot, repair
receivers and
transmitters faster

-by Marvin Tepper

Two great volumes cover all phases of radio
receiver servicing.

Detailed coverage on transmitter servicing.
Practical repair techniques as they would be
done at the workbench.

There are other books that cover the subject
of radio receiver repair. Some also cover
transmitter servicing. But none of them
make it easier to apply your knowledge of
radio circuitry to the maintenance and re-
pair of defective equipment. These books
show you how to use the best and fastest ap-
proach to circuit troubleshooting and repair.
Valuable to both newcomer and veteran, the
text provides practical servicing procedures
for both radios and transmitters. By a com-

‘bination of dramatic illustrations and down-

to-earth description, you are brought as close
as possible to actual workbench conditions.

HIGHLIGHTS OF BASIC RADIO REPAIR

VOLUME | TEST INSTRUMENTS — Reveals the
construction of the various radio servicing
test instruments providing an understanding
for both better use and maintenance.

LOMPONENTS — Discusses often-ignored facts
such as general replacement vs. exact re-
placement components, tolerances, working

‘voltages, values, etec.

SERVICING PROCEDURES — Outlines methods
of approach in servicing to make repairs in
the fastest possible way.

SUPERHETERODYNE RECEIVERS ~— Treats each
stage of a receiver in the same order most
iikely to be followed during actual servicing.
SERVICING PORTABLE RECEIVERS — Discusses
circuits and problems peculiar to portable

receivers, including 3-way portables.

SERVICING AUTOMOBILE RECEIVERS — Details
this neglected but lucrative field. Includes
such special circuits as the ‘‘signal-seeker’’.
VOLUME 11 SERVICING FM RECEIVERS — In-
cludes a discussion of antenna requirements
as well as complete coverage of the various
detector circuits,

TRANSISTOR RECEIVERS — Covers best methods
to service transistor receivers: transistor
handling and testing; servicing printed cir-
cuits and transistor receiver circuits; hybrid
auto radios.

SERVICING TRANSMITTERS — Discusses trans-
mitter symptoms and checks before cover-
ing individual stages. Details servicing FM
and single sideband circuits.

#233—2 vol. soft cover set, $5.30; §233H, 2
vol. in one cloth binding, $5.95.

EXCELLENT COMPANION VOLUME
BASIC RADIO by Marvin Tepper — 6 vol.
pictured-text course makes it easy for you to
master the theory and circuitry of radio
communications equipment. 6 vol. soft cover,
$13.85. 6 vols. in cloth, $14.85.

R_tder books are available at electronic parts
distributors, bookstores or use coupon.

ORDER TODAY—10-DAY APPROVAL

JJOHN F. RIDER PUBLISHER. INC
A division of Hayden Fublishing Co.. Inc. I

“1850 Third Avenue, New York 22, N.Y. I

Please send following books for 10-day examina-
tion. Within 10-days of receipt, | shall remit
payment, plus postage, or return books without
obiigation.

O $msnc RADIO REPAIR 2 vols. soft cover,l

[ 2 vols. cloth, $5.95
(] BASIC RADIO 6 vols. soft cover, $13.85
(] 6 vols. cloth, $14.85

Name____ e

City Zone___ State_
[J Payment enclosed—Rider pays postage.

|
1
lAddre« |
|
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RAD-TEL’S

RAD TEL £ @

"ﬂd. inUSA.

Offer

ofer *RAD-TEL'S
August 31st. SPECIAL OFFER

For every Rad-Tel quality Brand New Tube you buy,
as advertised—Rad-Tel will give you your choice of
a Brand New 5U4 or 6CB6 tube for only 29¢ each!!

LIMITED TIME OFFER—QRDER NOW!

ONE YEAR GUARANTEE

ONE DAY SERVICE—OVER 500 TYPES IN STOCK

o FREE

<% RAD-TEL TUBE CO.

ngmé@ CHEATER CORD

Rad-Tel's Quality
BRAND NEW TUBES

**Manufacturers
Suggested List Price

| Send For New Tube & Parts Catalog

e Send For Trouble Shooting Guide
Be your own TELEVISION REPAIRMAN

The Original NOW YOU CAN
FIX YOUR OWN TV SET BOOK

You can fix your ewn TV if you have TV Fixit
Beok . . . hecause 80% of troubles are caused
by tubes. This beok explains, illustrates trouble
and what tubes cause this trouble. Pinpeints in
over 3000 !layeuts by medel number, pesition and

type tube causing treuble. $1 00
=

Easy to work on
set while panel is off.

6 ft., No. 154

55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

29¢ ea. Lots of 3—25¢ ea.

TV, RADIO
AND. HI-FI

TERMS: 25% deposit ‘must -accompany all orders, balance C.0.D. Orders under $5:
add $1 handlmg charge plus postage. Orders ‘aver $5: plus postage. Approx. 8 tubes

per

102

1 Ib. Subject to prior sale. No C.0.D.'s outside continental U.S.A.

EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL

Qaty. Type Price | Qty. Fype Price | Qty. Type Price | Qty. Type Price
_—__0z4 .79 6AUB .87 6K6 .63 |___12CcuUs .58
__1AX2 B2 | ___6AVS 41| 654 .52 12CUs 1.06
__1B3 ¥79 6AWS .90 | ___6SA7GT .99 12CX6 .54
—__1DNS 55 | __6AX4 .66 6SH7 1.02 |__12pa .69
—1G3 .79 | ___6AXS .74 6SJ7 .88 12DE8 .83
— 13 .78 6BAS .50 6SK7GT .95 120L8 .88
___1K3 .79 6BCS .61 6SL7GT .84 12bQs 1.04
—_1RS 77 6BC8  1.04 6SN7 .65 | 12DS7 .84
1S5 75| ___6BES .55 6SQ7GT .84 | __12DTS .76
__1T4 72 6BFS .90 6T4 .99 12077 .79
__1us .65 | ___6BF6 .44 678 .85 [___12DpT8 .78
1X2B .82 6BG6 1.70|__ sU8 .83 |__12pw8 .89
___2AF4 .96 6BHS8 .98 __ 6V6GT .54 12Dz6 .62
3ALS .46 | ___6BJ6 .65 sw4 61 | __12EDS .62
___3AUS .54 6BJ7 79| ___6WS6 J1 | ___12EGE .62
___3AVE .42 | 6BK7 .85 [ ___6X4 41 | _12EK6 .62
3BCS 63| ___6BL7 1.09 _6X8 .80 12EL6 .50
__3BN6 75| ___6BNS6 74 ___7A8 68 | 12EZ6 .57
___3BUSB 78| __eBaQ6 1.12| ___7AU7 .65 | __12F8 66
__..3BYS 58| __6BQ7 1.00|__ 7EYE 75 |__12FA6 .79
—__3BZs 56| ___6BUS 70 | 7Y4 69 |___12FM6 .50
—_3CBS6 56| _6BX7 1.11|___BAUS .90 [___12FR8 .97
__3CS6 58| __ _6BZ6 .55 8AWS 93 |__12FX8 .90
__3DG4 .85 | ____6BZ7 1.03|__ 8BQS .60 12GC6 1.06
—__3DK6 .60 | __6Ca .45 | __ 8CG7 63 [__12J8 .84
___3D0Ts .54 __ 6CB6 .55 | ___8CM7 .70 | __12KS .75
___3GKS .99 |___6CD6 1.51 | __ BCN7 .97 | _12L6 .73
—_3Q4 63| __ 6CG7 .61 |__ 8CS7 .74 | ___12SF7 .69
334 .75 | _6CG8 .80 | __BEBS .94 | _12SK7GT .95
__3va .63|___sCL8 .79 | __8FQ7 .56 | 12S5L7 .80
___4BQ7 1.01|___.6CM7 .69 __9cCLs 79 | ___12SN7 .67
4CS6 81| __ 6CN7 70 [ 11CY7 .75 |___125Q7GT .91
___4DTé 55| __ scas 92 __124a4 .60 | 12U7 62
__4GM6& .60 |__ 6CR6 .60 _12ABS .60 [___12ve .63
—__5AMS8 .79 | ___6CS6 57| ___12AC6 .55 |___12ws 71
___SANS .90 | 6CS7 69|___12aD6 .57 |__12Xa4 .47
RAD-TEL TUBE CO. NOT AFFILIATED
—__5AQ5 54| __ _6CYS 58| ___12AE6 50 |___17AX4 .67
___5ATS .83 6CU6 1.08 12AE7 .94 [___17DQ6 1.06
___5BK7 86| 6CYS5 JO| __12AF3 .73 | ___18FW6 .49
. sB@7 1.01)__ 6CY7 710 _12AF6 .67 |__18FX6 .53
___5BR8 .83 6DA4 68| ___12AJ6 .62 |___18FY6 .50
___5CG8 81| _ 6DES6 .61 __ _12AL5 .47 |___19AU4 .87
__5CL8 .76 | ___6DGS6 62| ___12AL8 .95 |___19BGe6 1.39
——_5cas .84 6DJ8  1.21|__ 12AQ5 .60 |___19EA8 .79
— SEA8 80| ___ 6DK6 .59 12AT6 .50 |__1978 .85
—__S5EU8 .80 60N6 1.55|__ 12AT7 .76 |_ _21EX6 1.48
___5J8 72| 6DQ6 1.10|__ 12AU6 .51 |___25AX4 .70
___5T8 .86 ] _ 6DTS 81| __12AU7 .81 |__ 25CS .53
—_5U4 .60 60T6 53| _ _12AV6 .41 |__ 25CA5 .59
. 5uUs8 84| ___6DT8 84| 12Av7 82 |__ 25CD6 1.52
___5V6 .56 6EASB 79| 12AX4 .67 | __25CU6 1.11
___5X8 .82 | ___6EBS 73| ___12AX7 .83 | _25DN6 1.42
__5Y3 .46 6EBSB .84 12AY7 1.44 | __ 25EHS .55
___6AB4 .46 | ___6EMS 77| __12AZ7 .86 | __ 25L6 157
___BACT .96 | —__6EM7 .82 12B4 .68 | __ 25W4 .68
__6AF4 1.01|___6EUB 79| __12BD6 .50 __32ET5 .55
— _BAGS .70 | ___6EVS 75| __12BE6 .53 35C5 .51
___6AH4 .81 | __6EWS 57| _12BF6 60 | __ 3516 .60
— _6AH6 1.10 | _ 6EYS® .75 12BH7 .77 35wW4 .42
—__BAKS 95| _ _6FG7 .69 12BKS 1.00 3525 .60
___BALS .47 | —_6FvB 79| __12BL6 .56 36AM3 .36
___6AMS .78 | __6GHS8 .80 12BQ@6 1.16 | __ S0BS .69
___BAGS .53 | -__6GK5 .61 12BR7 .74 | __s0CS .53
___BASS .60 6GK®6 79| __12BV7 .76 {___SOEH5 .55
—__BATS .49 | ___6GNS 84| ___12BY7 .77 50L6 61
__6ATS .86 | __6H8 .58|___12BZ7 .86 |{___70L7 97
___BAU4 85| ___6JSGT .51 |__ 12CNS .56 |__ 11723 .85
___BAUSG 52| ___s6J6 71| __12CR6 .67 | ___ 807 .75
—=—=——====0RDER FORM @ MAIL TODAY =—=——memee
RAD-TEL Tube Co. el .
Total
DEPT. RE-8 part{s) $ .
55 Chambers Street Postage $
Newark 5, New Jersey Grand
Total $_

ENCLOSED IS

SEND:

$

Please rush order.

Book(s) Be Your Own TV Repairman @ $1.00 ea. #170
—...—Cheater Cord 29c ea. Lots of 3 - 25c ea. #154

Orders under $5.00 - Add $1.00 handling charge - plus postage.

FREE!

NAME

ADDRESS

CITY

www.americanradiohistorv.com

ZONE........

STATE.

I []Send FREE Tube and Parts Catalog
{JSend FREE Trouble Shooting Guide

- - - —— g =
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Two outstanding products by the HIDDEN who plan for your future:

/\~3
- |l

\ seracue

e .05 MFD.£10%, =
J soovac

DIFILM =" CAPAGITORS

DIFILM |22~ | CAPACITORS

TWO GREAT TUBULARS . .. TAKE YOUR CHOICE!
(£ 10% Capacitance Tolerance is standard at no extra cost)

@ Sprague Difilm Capacitors can’t be beat! Dual-dielectric con-
struction combines the best features of both Mylar® polyester film
and special capacitor tissue. And for additional reliability, Difilm
capacitors are impregnated with Sprague’s HCX®, a solid impreg-
nant which produces a rock-hard capacitor section—there’s no wax

. to drip, no oil to leak!
§ @ BLACK BEAUTY Molded Tubulars are actually low-cost versions of
¢ the famous Sprague high-reliability capacitors used in modern
L military missiles. They’re engineered to withstand 105°C (221°F)

temperatures . . . even in the most humid climates! And their tough,
molded phenolic cases can’t be damaged in handling or soldering.

e @ ORANGE DROP Dipped Tubulars are the perfect replacement for

/ radial-lead capacitors now used by leading manufacturers of TV

sets. Leads are crimped for neat mounting on printed wiring boards.

g/ Extremely small in size, they’ll fit anywhere, work anywhere. And

they’re double-dipped in epoxy resin for extra protection against
moisture.

*The “Hidden 600" are Sprague’s 600 experienced researchers
who staff the largest research organization in the
electronic component industry and who back up the efforts
of some 8,500 Sprague employees.

Get your copy of Catalog C-614 from

any Sprague distributor, or write ®
Sprague Products Co., 81 Marshall
i f Street, North Adams, Massachusetts.

THE MARK OF RELIABILITY

— WORLD'S LARGEST MANUFACTURER OF CAPACITORS

www.americanradiohistorv.com
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How RCA Assures Long Life in Silverama® Picture Tubes

In the darkness of the Life Test Kating Leb at our Marion,
Indiana picture tube plant, a skilled operator studies the pe=form-
ance of an RCA Silverama picture tube that has been in opermtion
thousands of hours.

Life testing takes place i1 banks of actual TV receivers. After
this gruelling life test, tubes are rated in a prec sion test unit for
focus, brightness, resolution, emiss.cn, amourt of leakage o all
eiements—every factor that affects per‘ormance—to determir2 the
exact degree of deterioration produced durinz life test.nz And
this is but one of many difterent qual ty cont-~cl checks tc ~hich

Picture Tube Life-Test Banks.
Here RCA determines how
Silverama picture tubes per-
‘orm in actual TV receivers
of all makes, under actual
sperating conditions, for
thousands of hours of con-
tinuous service.

every run of Si verama rizture tukes is subjacted.

What dses this mear ‘e ycur business? It means long-term cus-
tomer sa-isfaction wizh every S lverama you install. The wile
consumer acceptance of £ dverame picture tubes is your assurance
that your custcmer wil. zal. you again when he needs to replace
his picture tube.

Today's Silverama is race wita an all-new electron gun, finest
parts anc materials, a11 = Lsed eavelope that has beer: completely
scrubbed intermally, polished, an1 rescreened to restore it to the
peak of i=s optiral capad lit es.

P-ecision Signal Generater
sends out the tast patcein
shown on tie screen above,
Fdelity of reproductior of
this virtual y perfect signal
(resolution: up to 2.2C0
lives!) 's a1 accurate index
o the picture tube’'s per-
formance after life tes.ing.

FCA ELECTROM TUBE CIVISION, FARRISON, N, J.

The Most Trusted Name in Television
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