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PICK ANY NUMBER [ 1) &, e &

6HAS 938

FROM 1G3GT TO 19AU4 == 508 6CCT GHGS  10CWS

3086 6ALS 6076 6844 12AT7

AND YOURE A WINNER! s BAUAGTA GEWT  BSNTGTB 12AU7A

3HAS 6AUGA 6EJ7  6UBA 12AX4GTB
4818 6AV6 6GB5  6U9 12AX74
4EHT 6AX46TB 6GJ7  6X9 1ECW5
487 6BAG 60KS  6Y9 16A8
46K 6818 6GK6  8BQS 19AU4
..AND ON AND ON. FOR THE COMPLETE LIST, WRITE
Circle I on reader’s service card AMPEREX ELECTRONIC GCRPORATION, HICKSVILLE, L.L, NEW YORK 11802.

e B

P
m

:
= 9
O o
Z ¥



www.americanradiohistory.com

o

L W .

Some plain talk from Kodak about tape:
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Sobering thoughts ahout slitting...
and making the best basically better

A wise man once said, “Baloney’s
basic worth is unaffected by the man-
ner in which you slice it.” Maybe so
for baloney...but certainly not for
sound recording tape. Slicing, or to be
technically correct, slitting quarter-
inch ribbons of tape from the 42-inch-
wide master web in manufacture
takes a pretty sharp eye. This slitting
operation is important to your pleas-

%

ure since the closer the tape comes to
being dimensionally perfect, the
better is the azimuth relationship
between the recorded signal and the
reproduce head. Like it in plainer Eng-
lish? Then consider some examples of
poor slitting...and what they sound
like.

“Drunken’ slitting and others.
Variations from the ideal occur if tape
is too wide, too narrow, or if its width
varies. If the tape is too wide, it may
actually override the guides on your
tape deck. If the tape is too narrow, it
may see-saw as it passes by the head.
Either way, you're in trouble. Varia-
tions also occur if the edges are not
straight. One such variation goes by

MARCH, 1966

the name of “drunken” slitting. Sound
bad? You bet. The edges snake even
though the width is constant (see
drawing). As a result, on playback the
output varies as the tape weaves past
the reproduce head...causes a war-
bling of the signal. This is a type of
distortion the human ear is most sen-
sitive to. You wouldn't like it.

Drunken slitting, a dramatization

Quality-control makes the differ-
ence. Standard industry specification
calls for a tolerance on width of =+
.002 inches. To start, we hold ours to
+ .001 inches. And to make things
more interesting we make our test
over a twelve inch span to equal or ex-
ceed guide spacing on most tape re-
cording equipment. Next, not relying
on eyeball tests as others do, we test
for drunken slitting or fluted edges by
actually running the tape with a
recorded short wavelength signal
through a tape recorder. This “drunk-
ometer"” test helps us spot any tape
that's had even one beer. The slight-
est whiff, and out it goes. Lastly,
Kodak Sound Tapes have to go under
the microscope where we watch for
rough or dirty edges. When you buy
Kodak Tapes, you know they're clean.

Best base better? Strength and
toughness sound like they mean the
same thing...but they don't quite
when it comes to a tape base. Take a
piece of spaghetti. It's stronger when
it's dry...but tougher when it's wet—
harder to break, that is, and not just
because it's slippery. Designing a
tape base, you're always up against
the problem of making it strong so it
doesn't stretch...and tough so it
doesn’t break. Today's DUROL base,
the best there is, is now more resis-
tant to shock abuse and carelessness.
It's even tougher than before while it
still retains the strength that made it
famous.

A ——— T S

B 1250 it on 1% mis DURGL Base § TV.7 % ]
- - STANDARD PLAY 31A [

TR ¢ ]

UND
RECORDING
TAPE

Kodak tapes—on Durol and Polyester
bases—are available at most elec-
tronic, camera, and department
stores. To get the most out of your
tape system, send for free, 24-page
“Plain Talk” booklet which covers the
major aspects of tape performance.
Write: Department 8, Eastman Kodak
Company, Rochester, N.Y. 14650.

4

EASTMAN KODAK COMPANY, Rochester, N.Y.

Circle 2 on reader’s service card
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“A professional
quality TV
system priced
for the home?”

"Try this!”

“I understand that professional TV systems

use 75 ohm coax.”

"That's right. Because coax minimizes interference
and ghosting.”

‘““How’s that?”’

"It's shielded —doesn’t pick up noise. Also, it's
unatfected by changing weather conditions.

With 300 ohm twinlead, moisture can play

havoc with the signal.”

‘‘So, that’s it.”

"What's more, you can feed coax thru all types

of surfaces, even near metal, without interfering
with performance.”

“I'd like to have a system with TV outlets all over
the house —bedrooms, kitchen and patio.”’

"The new two-transistor Blonder-Tongue Vamp 2-75
is easy to install and it can deliver sharp, clear
pictures to as many as 8 TV outlets.”

‘‘Sounds real professional. What about the cost?”’ 96‘
"The rugged, weatherproof amplifier with remote ;
power supply lists for only $44.95.”

“m on my way to my dealer.”

(This message was paid for out of the gross profits of
BLONDER-TONGUE, 9 Alling St., Newark 2, N.J.)

Circle 3 on reader's service card
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The monster tape heads on our cover
are really only a bit over a half inch
high. Part of a Belcor tape recorder,
they were photographed by Harry
Schlack—who also designed the cover.

24 WAYS TO PUT YOUR
RECORDER TO WORK

Your tape recorder is too valuable to
bury in the back closet under a heap
of old clothes! Put it to work for you
in dozens of ways at home, at school,

in business or in the shop and ham
shack!

Turn to page 34 for
these lively hints

MUSIC POWER REDEFINED
The chairman of the influential
Standards Committee of the Institute
of High Fidelity tells how the tricky
and controversial “music power”
concept has been redefined. A whole
new set of standards has been
developed for today’s stereo
amplifiers.

Page 39 carries this report

1966 BATTERY RECORDER
ROUNDUP

See this comprehensive buying guide
of better-quality, capstan-driven
battery portable tape recorders. Big
ones, pocketsize ones, mono and
stereo. You'll want to clip this guide
and keep it handy. Know how many
speeds, what special features, who
makes which—all spread out in
easy-to-read style.

You’ll find the guide on page 42

BUILD A STEREO

HEADSET AMPLIFIER
Compact, versatile battery-powered
amplifier is ideal for private listening
through high-quality stereo phones.
Works direct from any stereo pickup
cartridge—and it can drive a tube

or transistor stereo power

amplifier, too.

This easy-to-build
project is on page §9

RADIO-ELECTRONICS
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Over 55 Years of Electronic Publishing

Radio-Electronics oo

EDITORIAL
33 The New IHF Standard: What NOW? Peter E. Sutheim

AUDIO-HIGH FIDELITY-TAPE RECORDING

34 24 Ways to Put Your Recorder to Work ...
Hints for home, school, business and shop

39 What’s In The New IHF Amplifier Standard? ... Daniel R. von Recklinghausen
g
A report from the inside

Fred Blechman

42 Spring Roundup of Battery Recorders
Over two dozen makes and models to choose from

46 Add Sound to Your Home Movies ... Robert R. Shepard
If's all done to the projector!

50 The Wider the Band, the Higher the Fi? ____ Victor Brociner vs. Robert E. Furst
Opposing views on amplifier design

57 Variable Speed for Your Tapes and Records ... ... Frank J. DiElsi
Continuous control from 83% to 166% of normal speed with easy-to-build unit

59 Build a Stereo Headphone Amplifier ... Steven Riskind & Nicholas J. Yasillo
Battery-powered unit for private listening

90 Long Life for Your Tapes ... Raymond C. Smith

Sound and unobvious suggestions for recorded tape storage

76 Stereo Controls and You James A. Fred

Simple instrument and technique show how your controls track

66 Tape Recorder Report: Sony-Matic TC-900; Knight KG-415; ReVox G-36

TELEVISION

52 In TV Service, Patience Is a Virtue ... ... ...Frank Salerno
A tale that won the author our Martyr Medal for 1965

GENERAL
24  Service CHIIC et Jack Darr
49 What’s New

54 How to Kill Interference ... Thomas R. Haskett

Logical solutions for hash and snow in radio & TV

56 Cold-Start Circuits for Transistor Ignition Systems ... Vern E. Baker
Ordinary ballast-shorting hookups sometimes cause bewilderment

58 What’s Your EQ?
RADIO

61 Wireless Intercom is CB Transceiver ... ... Robert F. Scott
100-muw intercom becomes 3-watt transceiver

TEST INSTRUMENTS

36 Transistor Audio Voltmeter for Lab and Shop...... ... Earl T. Hansen
Build this high-impedance, wide-band instrument for audio work
78 Muake a High Power PALoad ... William F. Kernin

Easy-to-build timesaver for industriel audio technicians

72  Equipment Report: Precise 111M Vacuum- Tube, CRT & Transistor Tester

THE DEPARTMENTS

16 Correspondence 83 New Products 92 Technotes
101 New Books 74 New Semiconductors & Tubes 95 Try This One Member,
89 New Literature 4 News Briels 58 50 Years Ago Institute of High Fidelity

80 Reuder’s Service Page

Radio-Electronics

is Indexed In
Applied Science

& Technology Index
{Formeriy

Industrial Arts Index).

HUGO GERNSBACK, editor-in chief and publisher. M. HARVEY GERNSBACK, editor. Fred Shunaman, managing editor. Robert F. Scott, W2PWG,

technical editor. Peter E. Sutheim, associate ediror. Jack Darr, service editor. |. Queen, editorial associate.
wm. Lyon McLaughlin, fechnical illustration director.

RADIO-ELECTRONICS, March 1966, Volume XXXVII, No. 3. Published monthly by Gernsback Publications, Inc., at Ferry Street. Concord. N. H. 03302. Secand-class postage
paid at Concord, N. H. Printed in U.S.A. One-year subscription rate: U. S. and possessions, Canada, $5. Pan-American countries, $6. Dther countries, $6.50. Single copies: 50¢.

@ 1966. by Gernsback Publications. Inc. All rights reserved. POSTMASTERS: Send Form 3579 to 154 W. 14th St., New York 1001},
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NEWS BRIEFS

FRANK ANDREA DIES AT 77

F. A. D. Andrea, radio and TV
pioneer who popularized the neutro-
dyne receiver in the "20's, died Dec.
22, 1965.

f

Born in Italy, he was brought to
the United States at the age of 18
months by his widowed mother. At 11
he had to leave school to go to work,
but he spent his nights studying mathe-
matics and drafiing. He started a
small radio parts business in 1918 and
began to produce radio kits. One of
the first designs licensed under the
Hazeltine neutrodyne patent, his
FADA radio was probably the best
known of the neutrodyne receivers.

He sold FADA in 1932 and re-
tired, but started again in 1934 by
founding the Andrea Radio Corp. That
company sold the first TV kit in 1938,
and is today a producer of high-quality
television receivers.

RADIO ASTRONOMERS
HAVE OWN WHODUNIT

Strange radiations from outer
space at frequencies between 1.650
and 1,750 MHz are puzzling astronom-
ers so much that they attribute them to
a phenomenon they call “mysterium”.
Whether “mysterium™ is a substance
or an activity is yet to be discovered,
but astonomers suspect that the waves
are due to the activation of hydroxy!
molecules. (A hydroxyl molecule is
like a water molecule except that it
contains only one hydrogen atom in-
stead of two.)

The sources of the emission seem
to be very small astronomical objects
strung like beads around the fringes of
glowing gaseous nebulae within the
Milky Way. The latest theory is that
the hydroxyl molecules are being ac-

4

tivated or stimulated like a maser, but
on an astronomical scale.

NEW LONG-LIFE CATHODE
FOR HIGH-POWER ELECTRON TUBES

Bell Labs scientists announced a
new cathode that can withstand high
current densities for long periods of
time. It has a life expectancy of 20,-
000-30,000 hours when operated at a
current density of 0.5 ampere/cm? and
a temperature of 810°C.

Called a coated powder cathode,
it differs from the ordinary oxide cath-
ode in that each particle of the emit-
ting layer is chemically coated with a
thin film of nickel before it is sprayed
onto the cathode base material. The
nickel increases the conductivity of
the cathode’s coating and improves its
ability to sustain high current densities.
The total amount of nickel in the cath-
ode coating is small, not more than
about 212 %.

LASER USED FOR FIRST TIME
IN COMMERCIAL MASS PRODUCTION

Western Electric is using a laser
in its Buffalo plant to pierce and en-
large the holes in the diamond dijes
that are used for drawing fine copper
wire.

The traditional method of making
the dies is long, tedious and expeunsive:
The diamond is pierced with a shaped
steel tool and the hole polished with
diamond dust and olive oil. As the die
is used, the hole becomes worn. It then

»

is reshaped and repolished to a larger
size. By using the narrow and intense
beam of light from a laser, the hole
can be pierced in less than 2 minutes.

The first attempt with a laser
caused fracture and damage to the
diamond, due to the laser’s high power.
Subsequent tests proved that a pulse-
type laser, producing one 10-watt
pulse per second, worked well. Once
the hole is pierced, it is finished and
polished by conventional methods,
with diamond dust and oil.

Since a laser beam can be dan-
gerous to the operator's eyesight, the
equipment is entirely enclosed, and
closed-circuit television is used to view
the operation in progress and between
pulses or laser shots while the operator
adjusts the position of the diamond.

KIDS AND LOW-POWER SETS
GIVE FCC TROUBLES

Youngsters who got walkie-talkies
for Christmas are giving the FCC a big
headache. The kids’ chatter has
drowned out some Citizens-band
transmissions, has interfered with TV
sets in some cities, and their imitation
grownup tough-guy talk is embarrass-
ing the authorities. When the FCC
finds the offenders, the FBI may have
to move in and turn them off.

ELECTRONICS MOVES IN

The spread of electronics into
household products will be an impor-
tant factor in the increase of semicon-

Left: a diamond die pierced by the laser beam before polishing; right, how the die
appears after being polished and finished by conventional methods.

www.americanradiohistorv.com

RADIO-ELECTRONICS

B


www.americanradiohistory.com

L ey

c” NOT ONLY TRAINS

pPSs Y
HEL S (TRA COST IN
OF

HOME LABORATORY EQUIPMENT
ou GET — YOURS TO KEEP!

PREPARE AT HOME

Whether you want to prepare for a good-paying new
job or for advancement in Electronics with your present employer,
DeVry Tech offers specialized educa:ional programs designed to
meet your needs. You set up your own HOME LABORATORY
and work over 300 construction anc test procedures to develop
on-the-job type skills. You build a cuality Transistorized Meter,
a 5-inch Oscilloscope and a special Design Console. DeVry also
includes modern *‘programmed” texts, instructive motion pic-
tures, Consultation Service. Effective? Yes!

RESIDENT SCHOOL

If you prefer you may get all of your training in DeVry's
U.S. or Canadian resident schools under the close guidance
of friendly, experienced instructors. You work with a wide variety
of commercial equipment similar o that actually used in in-
dustry as you prepare in our laboratories for a technician’'s job
in Communications, Microwaves, Radio-Television, Automation,
Radar, Ccmputers, or other branch of Electronics. DeVry even
provides part-time job placement service to those who wish to
earn extre money while attending day or evening classes.

PLACEMENT SERVICE

Meet W. E. Bartz, who hzs helped thousands of DeVry
men toward exciting, profitable careers in Electronics. When YOU
complete your program, he will help you too. As Placement
Manager n touch with tusiness amd industry across the nation,
Bartz kncws the employer demand for DeVry-trained men. He
?as cooperated in placing our g-aduates with thousands of
irms!

Men 1&-45, start preparing NOW for this vast opportunity field.
Soon you should be ready for DeVry's valuable employment help!

DeVRY TECHNICAL INSTITUTE
4141 Belmont Avenue, Chicago, lIl., 60641 Dept. PE-3-W

Please give me your two free booklets, “‘Pocket Guide to Real
Earnings,” and “Electronics in Space Travel”; als) include details
on how to prepare for a career in Electronics. | am interested in
the following opporturity fields (check one or more):

Space & Missile Elzctronics O Communications

Television and Racio O Computers

Microwaves 0 Broadcasting

Radar O Industrial Electronics

Automation Electrenics O Electronic Contro

Aze

_Apt -
Zip
State Code
O Check here if you are under 16 years of age.
HOME STUDY AND RESIDENT SCHOOL TRAINING
2103 AVAILABLE IN CANADA

wcie 4 on reaaer s service card
MARCH, 1966 5
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Complete

TUNER
REPAIR

ALL parts

{except tubes)...
— ALL labor on
.;_;___ ALL makes for
L Tr—— e % complete
L ."‘-\.s;‘\ ! ;L overhaul.
4 e ;

FAST, 24-HOUR SERVIGE
with FULL YEAR WARRANTY

Sarkes Tarzian, Inc., largest manufacturer of TV
and FM tuners, offers unexcelled tuner overhaul
and factory-supervised repair service,

Tarzian-made tuners received one day will
be repaired and shipped out the next. More
time may be required on other makes. Every
channel checked and realigned per original
specs. And, you get a full, 12-month guarantee
against defective workmanship and parts faiture
due to normal usage. Cost, including labor and
parts (except tubes) is only $9.50 and $15 for
UV combinations, Replacements at low cost are
available on tuners beyond practical repair.

Always send TV make, chassis and Model
number with faulty tuner, Check with your local
distributor for Sarkes Tarzian replacement tun-
ers, parts or repair service. Or, use the address
nearest you for fast, factory-supervised repair
service.

SARKES \$ , TARZIAN

TUNER SERVICE DIVISION
537 S. Walnut St., Bloomington, Ind.
Tel: 812-332-6055
10654 Magnolia Blvd., N. Hollywood, Calif,
Tel:213-769-2720

TUNER SERVICE CORPORATION

(Factory-supervised tuner service
authorized by Sarkes Tarzian, Inc.}
547 Tonnele Avenue, Jersey City, N.J.
Tel: 201-792-3730

Manufacturers of Tuners, Semiconductors,
Air Trimmers, FM Radios, AM-FM Radios,

Audio Tape and Broadcast Equipment

ductor applications, predicts L. Berke-
ley David of General Electric Co.’s
Electronics Components Div. Mass
production and improved techniques
have lowered unit costs, in turn open-
ing new markets for electronic compo-
nents.

The better cars now have “com-
fort conditioners,” which operate with
transistor controls and semiconductor
temperature sensors. General Electric’s
new Hotpoint washers have solid-state
“infinite motion control,” enabling the
housewife to machine-wash anything
from delicate nylons to heavy wool
dresses. Silicon-controlled rectifiers are
making possible cheaper and better
light dimmers, and are ready to re-
place mechanical controls in variable-
speed household appliances.

Rechargeable batteries are bring-
ing out a host of “cordless” electrical
appliances, such as electric knives,
home-workshop power tools and hedge
trimmers.

Mr. Davis predicts for 1966 a
market for more than $2 billion for
semiconductors, capacitors, tubes, pho-
tocells, nickel-cadmium batteries and
magnetic reed switches.

VIKING LADY OPERATES
PIRATE TV OFF SWEDEN

Mrs. Britt Wadner of Malmoe,
Sweden, is giving the Swedish Govern-
ment communications administration
trouble with transmissions from a small
ship, the Cheetah II, anchored in in-
ternational waters between Sweden
and Denmark. The programs are said
to be very popular with a section of
the Swedish public.

Cheetah II is overcrowded with
transmitter, power supply and an-
tenna, so the programs are taped on
shore and the material delivered to the
station by helicopter.

continued on page 12
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Identical
Awins
Best way to bring out the best in
your tape recording equipment,
stereo or mono, is to use the famous
Sonotone Ceramike® matched
twins. Each set is a selected matched
pair exhibiting similar coloration,
trequency response and output
characteristics within +2 db.
Ceramike models include a new low-
impedance version, “"CMT-
1050WR," for use with transistor-
ized tape recorders and Ceramike
"CMTIL0A" for tube tape recorders.
A low priced series of microphones
for tape recording is also available
starting at under
$10.00. ®
SONOTONE

audio products

Sonotone Corp.,Electronic Applications Div..Eimsford, N. Y.

Circle 5 on reader’s service card

Written by Leading
Authorities

Joel Tall, long known for
his work in tape editing
and Martin Clifford,
noted author of books on
electronics.

ONLY $1.00

Partial List of Contents

How a Tape ¢ Superimposing
Recorder Works ¢ Recording from Tape
Types & ¢ Recording from FM
Selection of Tape « How to Splice
L]
*

Recording Live !
With Microphones How to Edit

e Using a Mixer Forward and
e Recording from Reverse Sound
Records + Storage of Tape

PLUS MUCH MORE
If you now own, or plan to buy, a tape re.
corder of any make, be sure to order this book
now. The doilar you spend will be more than
repaid in the extra pleasure you’ll get when.
ever you use your tape recording equipment.
SEE YOUR Hi-FI DEALER or SEND IN THIS
HANDY COUPON TODAY!

r Elpa Marketing Industries, Inc.
I New Hyde Park, N. Y

Enclosed is $_—__ Please send me_____
| copies of YOUR TAPE RECORDER (postage paid)

(please print).
Address.

City/State.

{
1
|
Name
l
Zip '
Code

Circle 6 on reader’s service card
RADIO-ELECTRONICS
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LICENSED URDER ONE OR MORE OF U.S. PATENTS 2958.08]; 2985,879;
3,011,168; 3.108,280; 3,150.376: 3,210.767, RE. 25,740 AND ADDITIONAL
PATENTS PENDING IN U.S.A. AND CANADA. PRODUCED BY JFD ELE!
TRONICS CORPORATION UNDER EXCLUSIVE LICENSE FROM THE UNIVER.
SITY OF ILLIMNOIS FOUNDATION.

ADVERTISED IN

¥ L0

Imll

'Mmmm nmc\\l‘“

Because it delivers best 82-channel TV performance —COLOR or hlack/whlte-
plus FM/Stereo—using only a single downlead!

No other antenna works like the 82-channel JFD ® You bet you can have everything you want in one
LPV-VU Color Log Periodic.. antenna—VHF, UHF, FM—with a single down-lead,

I ] L R
= Only the JFD LPV-VU is de3|gned according to too! Start teaming up JFD 82-channe! LPV-VU Color

Log Periodics with all the 82-channel TV sets in
. the patented log periodic design of the University : . .
of Nlinois Antenna Research Laboratories. e A the difference in profits and

?"*l'”" y;g@ P g7 = pa performance. Call your distributor or write
,  ®Onlythe JFD LPV-VU utilizes capacitor-  § 3 | § for brochure 806.
coupled Cap-Electronic dipoles for higher ‘ e : .
moge operpation that aghieves higher N B 32 million readers of LIFE will be seeing

spectacular JFD LPV Color Log Periodic
advertisements all season long. This un-
precedented LIFE campaign will be pre-
selling JFD LPV antennas for you!

gain, narrower beamwidths on VHF chan-  Eiigm 0}
nels 7 to 13 and UHF channels 14 to 83.

(Our competition’s copies of the JFD LPV-

VU use only fundamental mode which

resonate as simple dipoles with conse-

quently limited gain.

Full-color television commercials will
show millions more why the LPV's pat-
m Only the JFD LPV-VU offers true fre- ented space-log periodic design works
quency-independent performance that in bestonanychannel—color&black/white.

| W
sures brilliant color on any channel. LUG PERlOch 6 GREAT MODELS TO CHOOSE FROM
%ﬁﬂ LPY-VU18 odel LPV-VU15 modet tPvwu12 JFD ELECTRONICS CORPORATION
A ’ Far-Fringe Frmge Near-Fringe 15th Avenue at 62nd Street, Brooklyn, N. Y. 11219 -

$69.95 $59.95 $49.95 JFD Electronics-Southern Inc., Oxford, North Carolina
JFD International, 64-14 woodside Ave Woodside 77, N. Y.

% JFD Canaca, Ltd.

model LPV—VU9 model LPV-VUG.

i . model LPV-VUSPM

Suburban-Fringe X Metrs StbLrban For City Use Circle 7 on reader’s service card

$39.50 i $27.50 $25.95

www.americanradiohistorv.com
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DISCOVER THE EASE AND EXCITEMENT
OF TRAINING AT HOME THE NRI WAY

New Achievement Kit—Custom
Training Kits—"Bite Size” Texts

Only NR! offers you this pioneering method of simpli-
fied *3 Dimensional’’ home-study training in Electron-
ics, TV/Radio and Broadcasting/Communications. It's
a remarkable teaching idea unlike anything you have
ever encountered, the result of more than half a cen-
tury of simplifying, organizing and dramatizing learn-
ing-at-home techniques. If you are an ambitious man
—regardless of your education—you can effectively
learn the Electronics field of your choice the NRI way.

NR! has simplified Electronics by producing “bite
size' lesson texts averaging only 40 pages each. Dozens
of illustrations open wide a picture window through
which you'll see and understand practical uses of Elec-
tronics. You start out with NRI's exclusive Achievement
Kit, containing everything you need to get started fast.
(Hlustrated at right.)

NRI has organized Electronics training to take you
step-by-step from the first stages into more intriguing
areas. Once you know the fundamentals thoroughly, it’s
easy to grasp more advanced theory and techniques.
You move with confidence and enthusiasm into a new
adventure filled with the excitement of discovery.

NRI has dramatized Electronics through the careful
development of special training equipment that is
programmed into your training systematically . .. be-
ginning with your first group of lessons. Things you
read about come alive in your hands as you build, ex-
periment, purposely cause ‘‘problems’ in circuits—
and solve them. You learn to use test equipment, to
build radios and TV sets, transmitter, or computer
circuits. It's the priceless *'third dimension’ in NRI
training . . . practical experience.

More than 50 years of leadership
in Electronics Training

YOU GET MORE FOR
YOUR MONEY FROM NRI

Mail the postage-free card now for your free NRI cata-
log. Then, compare if you like. You'll find—as have so
many thousands of others—that NRI training can’t be
beat. Read about your first lessons in the attractive
new Achievement Kit sent the day we receive your en-
rollment: about “‘bite size,” easily read texts and care-
fully designed custom training equipment. See why
NRI gives you more value. Whatever your reason for
wanting more knowledge of Electronics, you'll find NRI
has an instruction plan for you. Choose from three ma-.
jor training programs in TV/Radio Servicing, Industrial
Electronics and Complete Communications. Or select
from specialized courses for men with specific wants
or needs. Check the course of most interest to you on
the postage-free card and mail today for your free NRI
catalog. No obligation. No salesman will call. NATIONAL
Rapio INsTITUTE, Electronics Div., Washington, D.C. 20001,

Career? Part-Time Earnings? Hobby? Choose From 10 Training Plans

1. TELEVISION-RADIO SERVICING

Complete training from basic fundamentals
of electricity to home entertainment equip-
ment. You learn how to fix radios, hi-fi and
stereo sets, black-and-white and color TV,
PA systems, etc. A profitable field full or
part-time.

2. COMPLETE COMMUNICATIONS*
Designed to teach and provide you with
actual practice in operation, service and
maintenance of AM, FM and TV broadcasting
stations. Also covers marine, aviation, mo-
bile radio, facsimile, microwave, radar.

3. INDUSTRIAL-MILITARY ELECTRONICS
From basic principles to computers. A com-
prehensive training plan that teaches you the
fundamentals, then takes you into such
modern-day miracles as servos, telemetry,
multiplexing, pulse circuitry, data process-
ing, other career-building subjects.

4. FCC LICENSE SR

Specifically designed short course to pre-
pare you for your First Class FCC Radio-
telephone License examinations. You begin
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with a thorough background in fundamental
Electronic principles, advance to required
subjects covering equipment and procedures.

5. BASIC ELECTRONICS

A concise course to teach modern Electronics
terminology and components. A wealth of
practical, useful information to help you
better understand the field, to give you some
technical knowledge. For anyone who wants
a basic understanding of Radio-TV Electronics.

6. MATH FOR ELECTRONICS

A brief course for engineers and technicians
who need a quick review of the essential
mathematics used in industry, in communi-
cations, in government jobs. Basic arithmetic
review, short-cut formulas, modern digital
numbers systems, much, much more.

7. ELECTRONICS FOR AUTOMATION

This course not for beginners. Offered for
men with some fundamental knowledge of
Electronics who want a better understanding
of Automation in current use. Covers process
control, ultrasonics, telemetering and remote
control, electromechanical measurements,
other key subjects.

www.americanradiohistorv.com

8. AVIATION COMMUNICATIONS‘*

This course prepares you to install, maintain,
service aircraft communications equipment.
Covers direction finders, ranges, markers,
Loran, Shoran, radar, landing systems. Earn
your First Class FCC License with Radar
Endorsement.

9. MOBILE COMMUNICATIONSSK

Learn to install and maintain mobile equip-
ment and associated base stations. Covers
transmitters and receivers used by police
and fire departments, public utilities, con-
struction projects, taxis, etc. Prepares you
for a First Class FCC License.

10. MARINE COMMUNICATIONS*

Covers transmitters, direction finders, depth
indicators, radar, Sonar, other equipment
used on commercial ships and thousands of
pleasure boats. Prepares you for your First
Class FCC License with Radar Endorsement.

*You must pass your FCC License

exam (any Communications course)
or NRl refunds in full the tuition
you have paid.

11
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COMPLETE TUNER
OVERHAUL

ALL MAKES - ONE PRICE

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

COLOR
TUNERS

TRANSISTOR

Guaranteed Color Alignment—No Addit. Charge

Simply send us the defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint. Your tuner will be expertly
overhauled and returned Promptly, performance re-
stored, aligned to original standards and warranted
for 90 days.

UV combination tuner must be single chassis type;
dismantie tandem UHF and VHF tuners and send in
the defective unit only.

Exact Replacements are available for tuners unfit for
overhaul.” As low as $12.95 exchange. (Replacements
are new or rebuilt.)

Finneers n Tv Tuner Overnaulm;

CASTIEE

TV TUNER SERVICE, INC.

MAIN PLANT: 5715 N. Western Ave., Chicago 45, lllinois
EAST: 41-96 Vernon Bivd., Long Isiand City 1, N.Y.

IN CANADA: Castle Television Services, Ltd. . . .
Nation-wide service

*Major Parts are additional in Canada

NEWS BRIEFS continued

Sweden has a law against just such
pirate transmissions by Swedish na-
tionals, and Mrs. Wadner has already
spent a month in prison for operating
an earlier pirate radio station, also on
Cheetah 1I. On the day her TV pro-
grams started, she was arrested and
sentenced to a three-month term.
which she appealed, remaining at least
temporarily out of jail and carrying on
her TV programs.

INERTIAL NAVIGATION SYSTEM
NOW ON COMMERCIAL AIRLINE

The first inertial navigation sys-
tem in commercial use has been in-
stalled in a Pan-American Boeing 707
and is being used in transatlantic serv-
ice between New York, Rome, Paris
Istanbul and Teheran. Large numbers
are expected to be installed in the near
future. The manufacturer, Sperry
Rand, states that commercial orders
for the system, the SGN-10, now ex-
ceed $15 million.

SATELLITE-TO-HOME RADIO
BEING STUDIED BY NASA

NASA has authorized a study of
the practicability of transmitting FM
programs direct from satellites to home
receivers. As a preliminary, a number
of private companies in the communi-
cations field were asked to present
their views on the possibility of radio
broadcasting from space. and to sub-
mit proposals on making studies of the
subject. NASA expects to issue con-
tracts for such study if the proposals
seem suitable.

A moderate-power station with a
radius of 50 to 100 miles on the
ground could cover nearly half the
globe it it were transmitting from a
satellite far out in space. END

CALENDAR OF EVENTS
International Fair for Electronics, Automation,

Instruments, Feb. 25-March 6; Forum Exhi-
bition Hall, Copenhagen, Denmark

Institute of High Fidelity Paris Show, March
10-15; Paris, France

IEEE International Convention, March 12-25;
Coliseum and New York Hilton Hotel, New
York, N.Y

Institute of High Fidelity Los Angeles Show,
March 27-April 3; Ambassador Hotel, Los An-
geles, Calif.

Institute of High Fidelity San Francisco Show,
April 18-25; Civic Auditorium, San Francisco,
Calif.

Radio-Electronics Adopts Hertz

RADIO-ELECTRONICS is now using
the term Hertz—recently adopted ofli-
cially in the United States—in place
of cycles in all references to frequency.
This term has been used for many years
in other countries. Hz, KHz and MHz,
abbreviations for Hertz, kilohertz and
megahertz, are replacing cycles, k¢ and
mc in all recently edited material. You
may run across the older abbreviations

in copy set in type before the change.

< Circle 8 on reader’s service card
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brand new
...and very important...

&%

( ‘ 14

| {PLACEMENT
PREVENT
“COLOR PICTURE

DISTORTION

OFTEN CAUSED BY STRAY
MAGNETIC FIELDS FROM
ORDINARY LOUDSPEAKERS

When you use an ordinary loudspeaker in a
color T'V set, you’re looking for trouble . . .
picture trouble. The external magnetic fields
Jrom standard loudspeakers will deflect the
primary color beams, caustng poor registra-
tton and distorted pictures.

QUAM RESEARCH SOLVES
THIS PROBLEM 4n encivery

new construction technique, developed in
the Quam laboratories, encases the magnet
in steel, eliminating the possibility of stray
magnetic fields and the problems they
cause! These new Quam speakers have been
eagerly adopted by leading color TV set
manufacturers. Quam now takes pride in
making them available for your replace-
ment use. Five sizes (3" x 5", 47, 4" x 6",

514", 8”) . . . in stock at your distributor.
QUAM-NICHOLS COMPANY

234 E. Marquette Rd. « Chicago, IIl. 60637

Circle 9 on reader’s service card
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1. With 1 Finger Of
Your Right Hand, Pick
Out Key A, Key F, Etc. F

A B C/D|E

3. That's All It Takes To Play
Complete Songs On The New

Heathkit/ Thomas COLOR-GLO Organ

Play Complete Songs In Minutes . . . Instead Of Months! Color-Glo key
lights on this new Heathkit/Thomas Transistor Organ show you the correct
notes and chords. You play melody, harmony and bass notes instantly . ..
even if you've never played an organ before!

Switch On The Color-Glo, And You're Ready To Play! Each key on the
upper keyboard lights up with a letter. You simply match the key's letters
with the letters on the music to play melody. For harmony, there are 3 red
keys, 3 black keys and 3 green keys on the lower keyboard. Just press and
hold the notes that match the background color in the Thomas Color-Glo
music book (included). To add the bass, press the pedal that's marked with
the same color as the harmony notes. That's all there is to it. Touch the
switch again, and the Color-Glo keys disappear, leaving a beautiful spinet
organ.

All Genuine Thomas Factory-Fabricated Parts! Other features include ter
organ voices; repeat percussion; two 37-note keyboards; 13-note heel &
toe bass pedals; variable expression pedal; 2 levels of vibrato; balance
control; 12” speaker; 50-watt EIA peak music power amplifier; and hand-
crafted walnut cabinet. The transistorized tone generators, the heart of the
organ, are warranted for 5 years.

Build It In About 50 Hours! Takes no special skills or knowledge . . . you
even tune the organ with a pretuned tone generator. Easy credit terms

available, too. Get the full story . . . use the coupon to send for demonstra-
tion record and the FREE Heathkit catalog.
Kit GD-325 Organ, 153 Ibs. ............oovnun SIS I ERRS $349.95

GDA-232-1, matching walnut bench, 18 Ibs. ....vsasevese..$ 24.95

2. Now Put 2 Fingers
And A Thumb Of Your Left
Hand On The Red Keys...
The Green Keys...Or The
Black Keys.

Kit GD-325

$34995

(less bench)

——————— HEATEICIToER

———————=
] i Heath Company, Dept. 20-3

Hear It Perform Yourse”' } Benton Harbor, Michigan 49022 Jl

HEATHKIT 1966 | gend 50c for 77, 33Y2 rpm der- } 0 Enclosed is $ pius shipping. I

%‘? i onstration record (see coupon). | Please send model(s) [
For full details on this, plus [1 Enclosed is 50c. Please send Organ Demonstration Record No. GD-232-5.

- over 250 other Heathkits, mail | [J Please Send FREE 1966 Heathkit Catalog. [

g = = coupon or write Heath Com- | |

L pany, Benton Harbor, Michigan | Name. |

| 49022 for FREE Heathkit | Address |

= Cakdlve. I city State __zip |

L = b LPrices and specifications subject to change without notice. CL-238 |
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How To Have Fun While You Save . ..

Something For Everyone . . . In This Vast Heathkit Selection!

B oo

New Heathkit 10-Band Transistor Portable!

10 bands tune Longwave, Standard Broadcast, FM and 2-22.5 mec
Shortwave. 16 transistors, 6 diodes, and 44 factory assembled and
pretuned circuits. Two separate AM & FM tuners and IF Strips.
FM tuner & IF strip are same components used in deluxe Heathkit
FM stereo gear. 2 built-in antennas. Battery saver switch cuts
current drain up to 35%. Rotating tuning dial. Dial light, 4
simple controls for tuning, volume, tone, AFC and band switch-
ing. 4” x 6” PM speaker. Earphone & built-in jack. Optional 117
v. AC converter/battery charger available @ $6.95. Time zone map
& “listener’s guide.” Man size: 13%2” W x 5%8” D x 10%6” H. 17 1bs.

|

]

Assembled GWW-14

$]2495

"1!;4,,,

1/ pﬂo'l ‘g‘\

New 23-Channel, 5-Watt, Transistor CB Transceiver!

Your best 23-channel CB buy—bar none! Compare! 23 crystal-
controlled transmit & receive channels for the utmost reliability

- at lowest cost. All-transistor circuit for instant operation, low
battery drain . . . only .75 A transmit, .12 A receive. Compact . . .
J"Hx7"Wx 10%” D . .. ideal for car, boat, and 12 v. neg. gnd.
mobile use. Y2 uv sensitivity for 10 db signal plus noise-to-noise
ratio. Includes “S” meter, adjustable squelch, automatic noise
limiter, built-in speaker, ceramic PTT mike, gimbal mounting
bracket, aluminum cabinet with dJie-cast chrome-plated front
panel. 8 Ibs. Kit GWA-14-1, optional power supply for AC opera-
tion, 5 lbs.. . $14.95. GWA-14-2, complete 23 channel crystal pack-
age (46 CB crystals)—$135.70 value. . .only $79.95

Kit GR-64

$3795

Enjoy World-Wide Listening With This
Low-Cost Shortwave Receiver!

Hear live broadcasts from hundreds of foreign countries, Voice of
America, Radio Moscow, hams, ship-to-shore radio, weather and
popular AM. Covers 550 k¢ to 30 mc—includes AM plus 3 short-
wave bands; 5 speaker; bandspread tuning; signal strength indi-
cator; 7" sliderule dial; BFO; 4-tube circuit plus 2 rectifiers; noise
limiter; external antenna connectors; gray aluminum cabinet; AM
antenna; 15 Ibs.

/,), $KitSB-100
=PI 00
& 360

New Deluxe 5-Band SSB Ham Transceiver

Full SSB-CW transceive operation on 80-10 meters. 180 watts
PEP SSB—170 watts CW. Switch select for USB/LSB/CW opera-
tion. Operates PTT and VOX; VOX operated CW with built-in
sidetone. Triple Action Level Control ™ allows greater variation
in speech level. Heath SB series Linear Master Oscillator (LMO)
for true linear tuning. Mobile or fixed operation with appropriate
power supply. 23 Ibs. Accessory mobile mount, SBA-100-1 $14.95.

R R MO

ppr—.

(0608660

New Deluxe Shortwave Radio

Compare it to sets costing $150 and more! 5 bands
cover 200-400 kc, AM, and 2-30 mc. Tuned RF
stage, crystal filter for greater selectivity, 2 detec-
tors for AM and SSB, tuning meter, bandspread
tuning, code practice monitor, automatic noise lim-
iter, automatic volume control, antenna trimmer,
buiit-in 4” x 6” speaker, headphone jack, gray metal
cabinet, and free SWL antenna. 25 lbs.

Kit GR-54

$8 495

st ST

New Heathkit Solid-State Electronic Keyer

All solid-state circuitry. Speed range—15 to 60 words per minute.
Solid-state switching—no relays to stick or clatter. Adaptable to
cither right or left handed operators. Convertible to semi-automatic
operation. Variable dot-space ratio. Self-completing dashes. Sealed
switches on paddle—no exposed contacts to clean or adjust. Built-
in paddle—"feel” is adjustable to your fist during assembly. “Hold”
switch for transmitter tuning. Transformer-operated power supply
isolates keyer from line power. Fused for protection. 6 Ibs.

Circle 10 on reader’s service card
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...Build A Heathkit'!

2 Heathkit® Transistor Stereo Receivers!

Now Choose From

New 30-Watt Transistor FM Stereo Receiver . ..

Less Than $100!

Features 31 transistors, 11 diodes for cool, natural
transistor sound; 20 watts RMS, 30 watts IHF music
power @ 1 db, 15 to 60,000 cps; wideband FM/FM
stereo tuner plus two preamplifiers & two power
amplifiers; front panel stereo headphone jack; com-
pact 378” H x 15%” W x 12”7 D size. Assembles in
20 hours or less. Custom mount it in a wall, or
optional Heath cabinets (walnut $9.95, beige metal
$3.95) 16 lbs.

66-Watt Transistor AM/FM Stereo Receiver

Just add 2 speakers for a complete stereo system.
Boasts AM/FM/FM Stereo tuning; 46-transistor,
17-diode circuit for cool, instant operation and nat-
ural transistor sound; 66 watts IHF music power (40
watts RMS) at +1 db from 15 to 30,000 cps; auto-
matic switching to stereo; preassembled & aligned
“front-end” & AM-FM IF strip; walnut cab. 35 Ibs.

Kit AR-14

‘g9

(less cabinet)

Kit AR-13A
Now Only

$‘I 8400

Best Hi-Fi News Of '66

SRR ATORBCRT

.o 82

New Transistor FM/FM Stereo Tuner

Heath’s easiest to build stereo/hi-fi kit . . . takes
only 4 to 6 hours! 14 transistor, 5 diode circuit for
cool instant operation, transparent transistor sound.
Phasc control assures best stereo performance. 3
transistor “front-end” plus 4-stage IF section. Fil-
tered outputs for direct stereo recording. Automatic
stereo indicator light. Preassembled & aligned
“front-end.” Install in a wall or either Heath cabinet
(walnut $7.95, beige metal $3.50). 6 1bs.

MARCH, 1966

i.._.—__._-__- ______ e T e T T T o e o e T Twwwe Buy Now—Use This Order Blank__—_-_———_.]
|

|
Heath Company, Dept. 20-3 |
I N E W Benton Harbor, Michigan 49023 HEATHKIT’ |
|
I [J Please send FREE Heathkit Catalog l
I 1966 CATALOG! Model Description Weight  Price |
I A {
' |
| [— ,
I HEATHKIT 1966 |
I 5 0 “ Free! 108 pages...many |
| =] in full color ... describe i
i _ these and over 250 easy- |
I © to-build Heathkits. Save Name I
| up to 50%. Mail coupon - (Please Print) |
| v for your free copy. Address _ i
= . City.___ State _Zip |
SHIP VIA: |
| [] Parcel Post [] Express Collect [] Freight [ 20% Included, C.0.D. [ Best Way l
l All prices & specifications subject to change without notice. !

. . . New Low-Cost Transistor Stereo Twins!

Matching 30-Watt Transistor Stereo Amplifier

Assembles in 10 hours or less! 17 transistors, 6
diodes. 20 watts RMS, 30 watts IHF music power
@ =1 db, 15 to 60,000 cps. No audio transformers
... assures minimum phase shift, extended response,
lower distortion. Solid-state power supply plus elec-
tronic filter for regulation within 10%. Accommo-
dates phono, tuner, auxiliary .. .4, 8, 16 ohm speaker
impedances. Lighted panel. Installs in wall, or Heath
cabinets (walnut $7.95, metal $3.50). 10 lbs.

Kit AJ-14

$4995

(less cabinet)

Kit AA-14

598

(less cabinet)

———— e — o e S B e s s s e s s e S e e S et et P et e et e e e s e e o
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Dynamic
Recording by
TELEFUNKEN

TELEFUNKEN

Magnetophon 301 Tape Recorder

New favorite fully transistorized compact portable,
precision engineered. Only 7%2 Ibs. without batteries
—3” x 1012” x 11¥»”, with easy-access controls. 5”
standard reels for up to 6 hours recording and playing.
Speed 3% ips. Radio, phono and mike inputs; X speaker,
preamp, earphone outlets. Operates on flashlight, car
or re-chargeable batteries or any electrical outlet
(optional AC or adaptor-battery charger). All purpose!

Dyramic Microphone TD 25
Dramatic new directional model
specially engineered for both
standard and solid state tape
recorders. For top quality home
recordings, interviews, musical
transcriptions, office dictation,
TD 25 comes with elegant, rug-
ged case. Complete with ad-

e justabie stand plus 3” thread.
g Cardioid pickup pattern.

High Sensitivity Microphone TD 20
Similar to TD 25 above, with
omni-directional pickup pat-
tern. The same impedance of
800 Ohm for ultra tonal purity.
Lower priced than the TD 25
model, TD 20 gives you every
essential feature for playtime
and business recording with
both standard and solid state
tape recorders. The stand is
adjustable, 38~ thread for floor
stand.

Literature, full information trom your TELEFUNKEN DEALER

AMERICAN ELITE, INC.

48-50 34th St., Long Island City, N.Y. 11101
Telefunken Sales & Service Headquarters for over a decade

Circle 11 on reader’s service card
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WIN THE LADY OF THE HOUSE

Dear Editor:

About the cover story in the Janu-
ary 1966 issue of RaDIO-ELECTRONICS
titled “How We See Color”:

You perhaps do not know of a spec-
tacular way to demonstrate the red,
green and blue phosphor dots of a color
tube using only a common device found
in most every home.

Service technicians would find this
mighty handy in demonstrating to the
housewife how the black-and-white pic-
ture is made up of colored dots.

Simply spray the face of the color
picture tube with a window cleaner in a
spray bottle (Windex, for example).
The numerous tiny drops of cleaner act
as magnifiers, and for a few seconds the
very colorful display clearly demon-
strates the triad of phosphor dots. (B
& W picture, of course.)

KERMIT A. SLOBB
Northbrook, 1.

[But then there’s always the lady
who looks up at you blankly and says,
“Yeah? So?"—Editor]

GOOD OLD FIXED BIAS

Dear Editor:

I have a comment on the amplifier
bias circuit shown under Noteworthy
Circuits in the January issue.

First, the power increase is from
about 40 watts to 48 and not from 20
to 48 as you have indicated. In the origi-
nal. the author claimed “more than 20
watts” rather than 20. The difference in
power is solely the difference which
arises from the voltage shift across a
cathode resistor.

Actually, the scheme is a more ex-
pensive and less effective means of ob-
taining fixed bias. If the conventional
fixed bias is put in the grid circuit, with
the cathodes grounded, the bias voltage
adds to the B-plus, increasing the total
power. The additional components for
conventional fixed bias are less costly
than the Zener-controlled regulator cir-
cuit used by Mr. Williamson.

We gave up the idea of using a
Zener as a cathode resistor since it is
not readily adjustable. We find that with
fixed bias, the adjustment for current is
much more importani than setting a

wwWWwW.americanradiohistorv.:com

fixed bias voltage. With a fixed bias
voltage, a change of output tubes will
cause a change in distortion. If the stage
is adjusted to a given current, the dis-
tortion can be kept at a minimum over
a wide range of output-tube character-
istics.

DaviD HAFLER
Dynaco, Inc.
Philadelphia, Pa.

HEARING AID: EXPENSIVE LUXURY?

Dear Editor:

I urgently need a good hearing aid.
But a really good one, made by a firm
of good reputation and properly fitted
by a skilled technician, costs more than
a new refrigerator, electric range or TV
set. I simply cannot pay that much for
anything at the present time!

I have been a professional radio
and electronic technician for more than
25 years. I used to be very proud of my
association with the industry, but now I
am angry and ashamed. How can I ex-
plain to my wife or children or neigh-
bors why a well-fitted hearing aid should
cost as much as a color TV set?

The industry that can make equip-
ment to take pictures of the moon and
send them to earth can’t make a hearing
aid that can be fitted scientifically at a
price a working man can afford!

A few small firms have tried very
hard, and really good hearing aids are
available. But a small company cannot
put out a product in sufficient quantity
to keep the price reasonable. Only about
one person in ten who need hearing aids
can afford one.

Because of hearing defects, quite
a few people may be killed or perma-
nently disabled through accidents. Oth-
ers will Tose their jobs. Still others will
find life almost unbearably miserable.

Have the giants of the electronics
industry got themselves so wrapped up
in moon shots that they have forgotten
all about people and their needs? They
have deprived themselves of millions of
potential customers who not only need
hearing aids but without them can’t en-
joy the industry’s entertainment prod-
ucts.

I hope that somebody “who is some-
body” in the industry will read this letter
and take up the challenge.

FrRANK J. WILKERSON
Charleston Heights, S. C.

OBJECTION—! (OVERRULED)

Dear Editor:

The Hafler circuit of Fig. 1 on page
94, RaDIO-ELECTRONICS, December
1965, produces a considerable dilution
of one channel by the other, and the
means for preventing that are compli-
cated and apparently require adjust-
ment. However well it may work, I'd
aver the one below will work better on

RADIO-ELECTRONICS
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LEFT RIGHT
Hafler’s amplifiers and on loudspeakers
which may be dissimilar by as much as
9 db in level and from 4 to 16 ohms in
impedance.

PauL W. KLIPSCH
Hope, Ark.

David Hafler replies:

Paul Klipsch's letter would seem to
indicate that he is not completely famil-
iar with the system.

It is true that the simple connection
of the speakers, as shown in RapioO-
ELEcTrRONICS, December 1965, will in-
troduce crosstalk between the flanking
speakers. However, the system goes fur-
ther and includes a simple way to elimi-
nate this. By using a single [0-cent re-
sistor or a simple blend control, all
crosstalk between the side speakers can
be climinated. Controllable blending is
available on more than 100,000 Dynaco
preamplifiers, and on many other
brands, so it is rclatively easy to use the
system.

In contrast, Klipsch’s hookup intro-
duces only about 3% crosstalk, but it
wastes half the power that should drive
the center speaker.

Obviously, there are several ap-
proaches to obtaining a sum signal in
the center speaker. 1 feel that ours is
simple, efficient and fully satisfactory.
Mr. Klipsch is entitled to his preferences,
but 1 hope that he bases them on all-the
factors involved in the systems.

DaviD HAFLER
Dyvnaco, Inc.
Philadelphia, Pa

IMPROVED “TRANSISTORIZATION"’
Dear Editor:

| have made a worth-while im-
provement in the basic emitter-coupled
circuit used in my tube-to-transistor ra-
dio conversion (December 1965) and
would like to pass it along to R-E readers.

As mentioned in the text, the out-
put impedance and capacitance of the
emitter-coupled stage both approxi-
mated the characteristics of the tube be-
ing replaced. However, the input im-
pedance was noticeably lower and the
input capacitance higher than desirable
for best results.

By using one extra transistor, the
input characteristics can be made so

continued on page 22
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WHYbother with makeshift

twist-prong capacitor replacements ?

When you substitute capacitor sizes and ratings,

you leave yourself wide open for criticism

of your work . . . you risk your reputation . . .

you stand to lose customers. It just doesn’t
pay to use makeshifts when it’s so easy to get the
exact replacement from your Sprague distributor!

Get the right SIZE,
right RATING every time

with improved
SPRAGUE
TWIST-LOK®
CAPACITORS!

1,863 different capacitors to choose from!
The industry’s most complete selection of twist-prong capacitors,
bar none. Greater reliability, too. Exclusive Sprague cover design
provides a leak-proof seal which permits capacitors to withstand

higher ripple currents.

GET YOUR COPY of Sprague’s com-
prehensive Electrolytic Capacitor

Replacement Manual K-107 from
your Sprague Distributor, or write
Sprague Products Co., 81 Mar-
shall Street, North Adams, Mass.

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

SPRAGUE

THE MARK OF RELIABILITY

58-126-83 RI

Circle 12 on reader’s service card
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In today’s electronics boom, the demand for

men with technical education is far greater than
the supply of graduate engineers. Thousands

of real engineering jobs are being filled by men
without engineering degrees—provided they

are thoroughly trained in basic electronic theory
and modern application. The pay is good, the
future is bright...and the training can now be

acquired at home—on your own time.

How to
become a

“Non-Degree
Engineer”

RADIO-ELECTRONICS

wWWW.americanradiohistorv.com
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he electronics boom has created a new

breed of professional man—the non-de-
gree engineer. Depending on the branch of
electronics he's in, he may *“ride herd” over
a flock of computers, run a powerful TV
transmitter, supervise a service or mainte-
nance department, or possibly work side
by side with distinguished scientists at the
frontier of a new discovery.

In military-connected work alone, 80%
of the field engineers are not college
trained. Yet they enjoy officer status and
receive generous per diem allowances in
addition to salaries up to $11,000 a year.

In TV and radio, the Broadcast Engi
neer is the man with a 1st Class FCC Li-
cense, whether he has a college diploma
or not.

But even though you don't need a col-
lege education to become one of these non-
degree engineers, you do need to know
more than soldering connections, testing
circuits and replacing components. You
need to really know your electronics theory
—to be able to calculate such things as
resonance, reactance, inductance .. .and to
know what to do with the numbers after
you've figured them.

How can you pick up this necessary
knowledge? Many of today's non-degree
engineers learned their electronics at
home. In fact, some authorities feel that a
home study course is the best way to study
Electronics. Popular Electronics said:

“By its very nature, home study develops
your ability to analyze and extract infor-
mation as well as to strengthen your sense
of responsibilily and initiative. Electronics
technicians, even though they do not in-
tend to work for themselves, must be ‘self-
starters.” Anyone who can satisfactorily
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complete a home study course in electron-
ics need have no worry about his initiative.”

Cleveland Method Makes It Easy

If you decide to advance your carcer
through home study, it's best to pick a
school that specializes in the home study
method. Electronics is complicated enough
without trying to learn it from texts and
lessons that were designed for the class-
room instead of the home.

The Cleveland Institute is such a spe-
cialist. It concentrates on home study ex-
clusively. Over the last 30 years it has
developed techniques that make learning
at home easy, even if you once had trouble
studying. Your instructor gives the lessons
and questions you send in his undivided
personal attention—it’s like being the only
student in his “class.” He not only grades
your work, he analyzes it. Even your cor-
rect answers can reveal misunderstandings
he will want to clear up. And he mails back
his corrections and comments the same
day he gets your lessons, so you read his
notations while everything is still fresh in
your mind.

Students who have taken other courses
often comment on how much more they
learn from CIE. For example, here’s what
Mark E. Newland of Santa Maria, Cali-
fornia says:

“Of 11 different correspondence courses
I've taken. CIE's was the best prepared,
most interesting. and easiest to understand.
I passed my Ist Class FCC exam after
completing my course, and have increased
my earnings by $120 a month.”

CIE Assures You A FCC License

The Cleveland method of training is so
successful that better than 9 out of 10 CIE

wWWW.americanradiohistorv.com

men who take the FCC exam pass it—and
on their first try. This is despite the fact
that. among non-CIE men, 2 out of every
3 who take the exam fail! That's why CIE
can promise in writing to refund your tui-
tion in full if you complete one of its FCC
courses and fail 1o pass the licensing exam.

This Book Can Help You

Thousands who are advancing their elec-
tronics careers started by reading our fa-
mous book., *How To Succeed in Elec-
tronics.” 1t tells of many non-degree
engineering jobs and other electronics
careers open to men with the proper train-
ing. And it tells which courses of study
best prepare you for the work you want.

If you would like to cash in on the elec-
tronics boom. let us send you this 40-page
book free. You are under no obligation to
buy anything. But you do owe it 10 your-
self to read it carefully.

Just fill out and mail the attached card.
Or, if the card is missing, write to:

CIE
Cleveland Institute

of Electronics
1776 E.17th St. Dept. RE-15
Cleveland., Ohio 44114

The only home study schoo! to provide
complete coverage of electronics funda-
mentals plus such up-to-date applications
as: Microminiaturization < Laser Theory
and Application - Suppressed Carrier Mod-
ulation ¢ Single Sideband Techniques -
Logical Troubleshooting - Boolean Alge-
bra ¢« Pulse Theory + Timebase Generators
...and many more.
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CORRESPONDENCE continued

close to those of the tubes replaced that
no appreciable readadjustment is re-
quired. Sensitivity and sclectivity are
both improved.

OUTPUT

INPUT

A diagram of the basic circuit is
shown here. Simply open the input con-
nection in the rf and i.f. stages and add
one transistor (Q1) of the type used for
Q2 and Q3. The same configuration is
also suitable for af stages. Instability

may require using internally shielded
transistors such as 2N274, 2N370 or
2N1177.
JaMES E. PuGH
Winston-Salem, N. C.

(Please note correction on page 00—
Ediror)

APPRECIATES CURVE TRACER

Dear Editor:
Thank you for a fine article: “Com-
ponent Curve Tracer” (November

1965, page 52). For something so sim-
ple and using hardly any parts, it cer-
tainly does a big job. And it shows up
bad transistors in a hurry.

M. F. LapUDA
Salem, Ore.

MISSING GRID RESISTORS

Dear Editor:

Readers planning to modify their
oscilloscopes according to the late Tom
Jaski’s article “Scope X 100" (Novem-

12AT7
ECC82

10 150K POT
FIXED TAP

VARIABLE TAP

ber 1965, R-E) should make a minor
correction to Fig. 3 in the article. It will
be necessary to add two high-value grid
resistors, marked R, in the sketch above.
Without these resistors the gain and
low-frequency response would suffer,

and it would be difficult to get full de-
flection on the CRT screen.

Mr. Jaski’s comments on the place-
ment of the two 100-ohm resistors (R11
and R17 in Fig. 3 parts list) imply that
he intended them as “grid stoppers”—
protection against possible oscillation.

JAMES E. RATHKE
Lawrence, Kan.

SWELLING OUR HEADS

Dear Editor:

Just a word to let you know that
RADIO-ELECTRONICS is a wondertful
magazine and has been a great help to
me; especially Jack Darr.

STAN WaALY
Flin Flon, Manitoba END

e e R T I N = T
SERVICE TV WITH A
WHATSIT
What's it? It’s a junked (but working)
TV chassis, fitted out with cables
and connectors. It gives you a
known-good sample of practically
any kind of signal you could find in o
TV set. Fix one up forever in just
a few hours; it'll save you time
and money agoin and again.

READ ABOUT IT IN

APRIL RADI!O-ELECTRONICS

The VHF-FM antenna
that challenges

all competition
NEW

FINcO

@z%féﬂw@‘

“COLOR-VE-LOC

VHF-FM ANTENNA

Finco's Color Ve-Log challenges all competition on color or black
and white reception. The swept element design assures the finest
in brilliant color and sharply defined black and white television
reception — as well as superb FM monaural and stereo quality.
FINCO precision-engineered features make these advanced- -design
antennas indispensable to good home sight-and-sound systems.

VL-5

VL-7

5 element VHF-FM
5 driven elements
List price $16.95

VL-10

9 driven elements
1 parasitic element
List price $34.95

VL-15

15 element VHF-FM
9 driven elements
6 parasitic elements
List price $46.95

VL-18
18 element VHF-FM

‘Promote the FINCO Color Ve-Log Antennas with pride, sell them
with confidence, and profit handsomely.

Featuring Finco's Exclusive Gold Corodizing

7 element VHF-FM
7 driven elements
List price $23.95

9 driven elements
9 parasitic elements
List price $54.50

The FINNEY Company « 34 W. Interstate Street - Bedford, Ohio
Write for color brochure #20-307, Dept. RE
Circle 13 on reader’s service card
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SERVICE AM & FM
AUTO AND TRANSISTOR RADIOS

AT A PROFIT!

Jobs that used to be unprofitable now go so quickly that you can make
good money handling them! There are millions of auto radios and tran-
sistor radios in the field—portables, auto and table models, plus hi-fi
and communications equipment. Instead of turning them away, you can
turn them into money-makers with the B&K Model 970 Radio Analyst.

The 970 is effective because it's accurate and complete. Using the
famous B&K signal injection technique, this all-in-one instrument pro-
vides the required de power, lets you test power and signal transistors
in and out of circuit; generates RF and audio signals, and includes a
rugged, accurate VOM. Four functions in one compact package—with
solid state reliability, B&K professional quality.

LOW INVESTMENT— QUICK RETURN
See your B&K Distribuior or write for Calalog AP22-R

Net $1999%

B & K MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE. - CHICAGO, ILL. 60613

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A.

Circle 14 on reader’s service card
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FEATURES:
BUILT-IN POWER SUPPLY
Auto Radios—High current, low-ripple, for
transistor, hybrid, and vibrator types.
Transistor Portables—13 to 12 volts for
battery substitution—plus separately vari-
able voltage tap for bias.

QUICK AND ACCURATE TESTING OF
POWER AND SIGNAL TRANSISTORS
In-Circuit—stage by stage DC signal injec-
tion and sensitive metering of power supply
current.

Out-of-Circuit—Direct Beta and Leakage
meter scale readings. Easy balancing or
matching.

VERSATILE SIGNAL GENERATORS

RF Generators—provide broadcast and IF
frequencies for both AM and FM bands.
Audio Generator—for AM or FM modula-
tion of the RF signals, and for trouble-
shooting audio circuits.

RUGGED VOM

Volt-OHM-Milliammeter—with rugged,
taut band meter—provides correct ranges
for easy, fast servicing of all home and
auto radios, as well as transistor portables.
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Zip through Scott’s
new solid state FM
stereo tuner kit
in one afternoon

Four to six hours! That's all you need to
zip through Scott's new LT-112 FM stereo
tuner Kit. Start after lunch . . . enjoy superb
stereo at dinner. B Scott solid state circuitry
is the key to the LT-112's superior perform-
ance. Costly silicon transistors give per-
formance unapproached by any other kit
on the market. The LT-112 is kit-brother
to Scott’s best-selling 312 solid state stereo
tuner, of which Audio said, . . . one of the
finest tuners anywhere.” B Your LT-112
arrives with all critical circuitry pre-wired,
pre-tested, pre-aligned, and mounted on
heavy-duty printed circuit boards. Scott’s
exclusive life-size, full-color construction
book details every step . . . makes perfect
wiring almost automatic. B You’d never
believe a kit so easy to build could be so
packed with features. Built into the LT-112
is a new Scott invention _ . . the Tri-modu-
lation meter, used for a Signal Strength
Indicator, Zero Center Indicator, and Align-
ment Meter. B See your Scott dealer today,
and pick up an LT-112 tuner kit . . . $179.95
pius one enjoyable afternoon will net you
a lifetime of listening pleasure.

For complete information on Scott's kits & components

write: Dept. §70-0

SCOTT®

H. H. Scott, Inc., 111 Powdermill Road, Maynard, Mass.
Export: Scott International, Maynard, Mass. Cable
HIFI. Prices slightly higher west of Rockies. Prices
and specifications subject to change without notice.

Circle 15 on reader’s service card
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SERVICE CLINIC

By JACK DARR Sservice Editor

“Tracking” Distortion In Tape Recorders

IF A HI-FI TAPE RECORDER HAS BECOME
more “phoo” than “fi”, take a close look
at the heads. For some reason, many
people who keep very detailed records on
how long a phono stylus has played will
calmly ignore the many hours piled up on
their tape-recorder heads! Sad but true,
any time we drag even high-quality tape
across a head, both head and tape wear.
The inevitable dust causes the process to
speed up. (No dust in modern homes?
Look at your furnace filters')

E——

Fig. 1—Good head. Fig. 2—Worn head.

This is the first thing you should
check when you get this kind of com-
plaint. First, give the heads a good clean-
ing, and don’t use carbon tet. Use a spe-
cial head cleaner; you won't melt out any
plastics that might be used, and you
won’t take a chance on poisoning your-
self. Now, check the head with a power-
ful magnifying glass. A loupe of about
4—6 power is fine.

The gap in a modern tape head may
be almost invisible, but it’s there. Gaps
of only a few ten-thousandths are com-
mon. It isn’t a real gap, just a magnetic
one; it’s filled with plastic. If the head is
worn to the point where you can see the
gap, look out. Look for a very smooth
surface, evenly polished. Fig. 1 shows a
rough idea of what it ought to look like.
Fig. 2 shows a badly worn head, obvi-
ously out of alignment. Notice the trape-
zoidal (*“keystone”) shape of the worn
patch. Normal wear on a properly
aligned head will make a very shallow

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 here.

If you're really stuck, write us.
We'll do our best to help you. Don't
forget to enclose a stamped, seif-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 154 West 14th
Street, New York 10011.

WwWWW.americanradiohistorv.com

groove, cxactly straight across the head.

It’s a very good idea to check head
alignment on «/l tape recorders being
serviced. The head must be exactly right
in azimuth and perpendicularity. Fig. 3
shows what these words mean. The head
must be set so that the tape crosses it at
exactly 90°, or a right angle. This is the
azimuth. As the tape runs between the
reels, the head must be exactly aligned
with it, as seen in the side view in Fig. 3.
If the head leans forward or back, the
tape will not run “centered” on the head:
it will tend to ride up or down, and the
head will wear unevenly. This is skew.
although you'll find other names used.

For azimuth adjustment, small
screws are used at each end of a bracket.
A quick and accurate way to check azi-
muth is to play a prerecorded test tape
with a continuous high-frequency tone
on it (7,500 Hz is common). Vary the
azimuth adjustments for maximum out-
put. One major tape-head maker says
that as little as 153 ° of misalignment will
reduce the output of a 7,500-Hz tone by
one half!

90°/T :GAP LINE

LH

]
TAPE
I ()
AZIMUTH ADJ
FRONT
VERT ANGLE ADJ
|
1
]
; =
-
50 —)
TAPE |
i —_
SIDE

Fig. 3—Alignment of tape head is impor-
tant for long life and good sound.

Azimuth troubles can ailso be due to
worn reels, bearings. tape guides, and
such things. Reel wobble can cause the
tape to jump up and down in worn guides
and really cause trouble!

To check skew, look to see if the
tape rides up or down on the head. As
you can see from Fig. 3, a head that
leans too far forward or back will make

RADIO-ELECTRONICS
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the tape run off, out of the right groove,
and away we go. Head wear will show
this up, but often too late. The worn head
will have to be replaced, and the new
one checked very carefully for both
skew and azimuth, to prevent a repeat of
this trouble.

Many tape-head makers scream
loudly at the words “pressure pads”.
They are common, though. in low-priced
recorders, because they are a simple
way to keep tape and head in intimate
contact. Check pad surfaces to make
sure that they aren't gummy or rough,
or that they haven't lost their felt en-
tirely (this has happened!). Pad pres-
sure should be kept as low as possible
for least head and tape wear. Specially
curved (“hyperbolic”) heads can be ob-
tained which are designed for use with-
out pads; the tape-transport system is
built to hold the tape against the heads
with the correct pressure from tape ten-
sion only.

Don’t replace pressure-pad heads
with this type unless the machine has a
very good transport mechanism, though.
This demands a very well-built drive and
extremely good regulation speed and
tape tension! It would be impossible to
convert some of the low-priced machines
to this system. because of the “frail”
drives used.

Amplifier switching at mikes

I've got two mikes on a system, with
preamps at each one. I want to switch
the outpur of either preamp into the
main amplifier, individually, and ar either
mike. No. I on and No. 2 off, and vice
versa. How can I do this?—P. H., Marys-
ville, Pa.

At first. this looked simple. Then 1
saw that you want to switch at either
mike! This gets more complicated. How-
ever, by using the same circuit as in the
common ‘“three-way” light switch, you
can do it (Fig. 4). Switching at the
amplifier would be simple. However. to
do it remotely. the best way would be to
use a relay as shown.

Use intercom cable. of the type with
a shielded wire plus 3 wires for relay
control. If you use a low-voltage relay,
you can use the shicld as one of the con-
trol leads. Use terminal strips or connec-
tors at the relay to join the control leads.

MIKE |

PREAMP F=———— _____J-_______.______________:‘—l
I :
L [— :
!
INTERCOM :
CABLE RY :
\ |
[}
]
|
|
|
1
PR ) P—— Ty I |

l—o/"'

[\)——PREAMP -[________‘.r___ ===

MIKE 2 =
RY POWER

MARCH, 1966

Feedback howl on recording

[ get a terrific feedback howl on a
Webcor EP-2001-10 recorder whenever
[ set it on RECORD. The mike has been
changed, and I'm not sure if it is hooked
up right. Playback OK. What's the mat-
ter?>—0. H., Akron, Ohio

PART OF
RECORD-
PLAYBACK
SWITCH

r (SHORTS
AUDIO TO
GND IN

18 RECORD
POSITION
WHEN
MONITOR
SWITCH IS
CLOSED)

FROM TO
AUDIO
OUTPUT

AF AMPL

RECORD
(12AU7) -

47K

.00395
\ -

500KS .-
TONESS L

Fig. 5—Webcor speaker cutout prevents
acoustic feedbuck during recording.

There should be a speaker cutoff on
the RECORD control somewhere. If there
isn’t, there’ll be feedback between
speaker and mike.

Check this on the schematic. You
ought to have a MONITOR switch on the
tone control. Turn this off and the feed-
back should stop (Fig. 5).

Engine noise in FM auto radio

I have just installed a Blaupunkt
AM/FM radio in my car. It works very
well, but I have a lot of trouble with
electrical noise when I ger « little way
out in the country. The dealer has
checked it, and says that the radio is OK.
—G.A. McP., Renfrew, Ont.

One of two things is the most likely
problem. You either have insufficient
signal to the radio, which would not let
the FM limiter and detector block the
AM noise, or you have a very high noise
level in the car itself.

Be sure that the usual noise-suppres-
sion devices are installed: resistor spark-
plugs or wiring, or resistor suppressors at
each plug; bypass capacitors on genera-
tor armature; battery terminal of volt-
age regulator, and battery terminal on
the ignition coil. (Couxial bypasses are
best.)

Also, and very important, be sure
that your antenna is right: shield on
coaxial lead-in properly grounded at
both ends, and antenna trimmer in radio

Fig. 4—Borrow-
ing a circuit from
electricians solves
this reader’s mike-
switching  prob-
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i
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Finely adjustable
counterweight
cushioned in
rubber

Needle
pivots

Adjustable

anti-skating
compensator

Calibrated stylus
pressure scale with
14 gram click
settings
Dynamically
balanced

tone arm of
Afrormosia wood

Integral
cueing
device

Lightweight
plug-in shell
with extended
finger lift

arm system
in Garrard’s Lab 80
Automatic Transcription
Turntable is a masterful
combination of
developments...all
needed to achieve

full benefit from the most
advanced ultra-sensitive

"

For your complimentary copy of a
32-page Comparator Guide describ-
ing the Lab 80, write Garrard, Dept.
GC-386, Westbury, New York 11591
Circle 16 on reader’s service card
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New BEBNS Perfect Pin Crimper

Picture-Tube Repair Tool

Also for—SU4, 65N7, 6BQ6, eic.
Eliminates thot hard
soldering job

only $1.25
soch

PLT
332 N b
R 2

ol

Fix loose pin “connec-.
tions in seconds. Pays
for itself in time soved
on first job. 3" long.

CANADA Pat. $92.702
Intermittent operation of color, black and
white picture tubes ond other tubes due
to defective solder connections easily cor-
rected. Provides solid electrical connections,
can also be used as channel-selector wrench
and screwdriver. Pin keeps its original
form. A 3.in.1 tool.

3 MODELS ELIMINATE SOLDERING

Makes Selld Flectrical Connections

Phono Pin-Plug Crimper ﬁ.
Silp wire in “pin
plug.” insert C-rings ¢ vo.

e Use ond of
job Is done. tool_to push
on C.ring for
ground  con.
nectlon.

U.S. Pat. 2,878.698

AU.2
1/8° PIN

hi-fi,
oddress, radio ond TV tubes, radar, speakers,
and loop connections, Many, many more uses.

Model LC-3 for 5/32” pin diameter

Ant.  plugs, multiple plugs, public

The most wanted tools sold to and used by thou-
sands of professional TV Service Technicians and
School Trainees from coast to coast and foreign
countries, also sold to U.S. Government. Nothing
like it anywhere.

At your parts distributor or write us.

Reps: Write us for territory.

BERNS) Mfg. Co. P.O. Box 7968

14500 Kercheval
Circle 17 on reader’s service card

Detroit, Mich. 48215

(" )
“Which
microphone —
should |
Tuse
for tape |
recording?”

Free!

Microphones '66 — a

book every owner of
a tape recorder
should have. Send

coupon today!

UNIVERSITY SOUND

A DIVISION OF LTV LING ALTEC. INC.

Dept. C69 P.O. Box 1056, Oklahoma City, Okla.
NBI“(’

Address

City

Sute Zip

7

(if any) tuned for maximum signal
strength. The symptoms sound as if you
could have some trouble with shield
grounding at the antenna itself: check
this to be sure. Try another antenna on
the set; plug it in and hold it out the
window, keeping your hands off the rod
and grounding the base to a metal part of
the car.

Finally, check electrical bonding of
the hood and engine. They should be
well grounded to the car’s chassis.

Bass boosting in stereo preamps

I've just got a Heathkit AA-1]
stereo preamp for my outfit. 1 can’t
seem to get adequate bass boost unless
the loudness control is brought in. With
conventional volume control, the bass
is there, but it isn't enough. The thing
seems to play perfecily. The rest of the
system is OK.

Why doesn’t the Baxandall circuit
give more bhass boost? None of them
seem to give more than 10 db without
loudness compensation—G. B., Alex-
andria, La.

Oh, boy! Here we go! In something
like this, we’re getting into individual
preference in tone control settings. and
that’s always difficult! In my own ven-
erable half-stereo. I play it with maxi-
mum bass. for that’s the way I like it.
Others prefer flat positions. At any rate,
the loudness control circuit is intended
to give you a degree of control over
tone as well as volume. By juggling set-
tings on the two knobs (bass and loud-
ness), you can add or remove bass, since
the loudness control is frequency-com-
pensated according to the Fletcher-
Munson hearing curves. Mine runs
about 40% open on the loudness, with
the level at whatever point can be tol-
erated (by my wife).

The Baxandall tone control is a
sclective-feedback circuit. In the origi-
nal circuit, maximum bass boost (or I
should say “bass lift,” since this is
a British circuit!) is 16 db. However,
judging the level of boost or cut by ear
is a tricky thing. The only way to get an
accurate idea of this would be to make
frequency runs, with a meter on the out-
put.

The whole idea behind the Baxan-
dall circuit is that it also varies the fre-
quency at which boost and cut start, not
just the amount of boost or cut. With it,
you can get, say, 10 db boost at SO Hz,
and almost none at a few hundred,
unlike the more common bass control,
which starts boosting from 1,000 Hz
down. This keeps speech and music
from sounding boomy, but it makes a
less obvious bass boost. END

Send Music On A Light Beam?
Simple plans make it easy.

Read all about it in April
RADIO-ELECTRONICS!

Circle 18 on reader’s service card
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for successful

COLOR TV servicing

own these SAMS BOOKS

Color TV Training Manual, New Second Edition
by C. P. Oliphant & Verne M. Ray. This newly re-
vised comprehensive manual is the most up-to-date
guide available for technicians preparing to service
color TV receivers. Full information on: Colorimetry;
Requirements of the Composite Color Signal; Make-
up of the Color Picture Signal; RF and IF Circuits:
Video, Sync & Voltage-Supply Circuits; Bandpass
Amplifier, Color-Sync and é'olor-Killer Circuits;
Color Demodulation; Matrix Section; Color Picture
Tube & Associated Circuits; Setup Procedure; Align-
ing the Color Receiver; 'I'rouhleshooting. Includes
full-color illustrations invaluable for setup, align-
ment, and troubleshooting. 224 pages; 814 x 11”7, 5595

Order TVC-2, only. . .

Color TV Servicing Made Easy

l;¥ Wayne Lemons. Written in "“made easy” style.
Takes the mystery out of color TV servicing. Famil-
iarizes you with color principles and setup adjust-
ments; thoroughly covers color circuitry, adjust-
ments, and servicing of all color T'V sets produced
to date. This book will help to put you into this
fast-growing, profitableservice work. 128 pages; s 50
5%x8%”.0rdercsl~l,onl_y MR B @m o 2

Know Your Color-TV Test Equipment

by Robert G. Middleton. Explains clearly and easily
the function and circuit action of each color
TV test instrument, Covers: White-Dot and Cross-
Hatch Generators, Color-Pattern and Color-Bar
Generators, Rainbow and N'T'SC Generators, Prin-
ciples of Video-Frequency Sweep Generators and
Testing, Lab-type equipment, and valuable setup
information. Profusely illustrated. 160 pages; ¢95y
534 x 8%4”. Order KOC-1, only . ............. 2

Color TV Trouble Clues

Invaluable field-tested guide to trouble clues and
procedures for color TV receiver repair. Describes
types of troubles encountered, troubleshooting tech-
niques, alignment and sync problems, convergence,
etc. Includes data on use of test equipment to speed
color TV servicing. Fully illustrated with photo-
graphs and schematics. A "must” for color TV
service technicians. 96 pages; 514 x 814", $195
Order COL-V, only........... . 1

101 Ways to Use Your Color TV Test Equipment
by Robert G. Middleton. Written in the time-tested
forraula acclaimed by thousands of I'V technicians.
Shows you practical uses for your test equipment
to diagnose color TV circuit troubles quickly and
easily. Describes proper equipment hookups, how
to evaluate test results, how to check instrumentas;
includes time-saving techniques. 144 pages; $950
5)% x 844", Order TEM-9, only. ... ... ......... 2

Color TV Guidebook

A special Howard W. Sams publication about color
TV servicing techniques, equipment required, and
related subjects. General information includes out-
lock for color TV manufacturers, broadcasting net-
works, and technicians. Specific sections deal with
starting a color TV service business, troubleshoot-
ing and repair techniques, antennas, color tube
stocking, transistorized color ‘T'V, small-town color
TV problems, new circuits and developmems.s 00
834 x 11”7. Order PFR-V, only. .. ............. ]

HOWARD W. SAMS & CO., INC.

8 Order from your Sams Distributor today. or mails
8 1o Howord W, Sams & Co., Inc., Dept. RE-3 [ ]
8 4300 W. 62nd Street, Indianapolis, Ind. 46206 [ ]
: Send me the foliowing books: =
] a rve-2 a koc- a TeEm-9 5
§  Ocst O cot a pFr-1 :
g O Send FREE Sams Booklist. $ enclosed g
] 1 ]
8 Nome L]
[ ] 1 ]
[ ] 1 ]
p Address 2
[ ] ]
: City State Zip. :
] ]
B My Distributor is [ ]
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Equip your lab or service bench with the finest

7~
FM-5000 FREQUENCY METER

25 MC to 470 MC

The FM-5000 is a beat frequency measur-
ing device incorporating a transistor
counter circuit, low RF output for receiver
checking, transmitter keying circuit, audio
oscillator, self contained batteries, plug-in
oscillators with heating circuits covering
frequencies from 100 kc to 60 mc. Stability:
+ .00025% +85° to +95°F, *.0005% -+50°
to +100°F, *=.001% -+32° to +120°F. A
separate oscillator (FO-2410) housing 24
crystals and a heater circuit is available.
Shipping weight: 18 Ibs.

FM-5000 with batteries, accessories, less
oscillators and crystals.

Cat. No. 620-103

C-12M FREQUENCY METER

For Marine Band Servicing

The C-12M is a portable secondary stan-
dard for servicing radio transmitters and
receivers in the 2 mc to 15 mc range. The
meter has sockets for 24 crystals. Fre-
quency stability is *= .0025% 32° to 125°F,
=+ .,0015% 50° to 100°F. The C-12M has a
built-in transistorized frequency counter
circuit, AM percentage modulation checker
and modulation carrier and relative per-
centage field strength. Shipping wt. 9 Ibs.
C-12M with PK (pick-off) box and connect-
ing cable, batteries, but less crystals.
Cat. No. 620-104 . ... $235.00

Crystals for C-12M (specify frequency)

$5.00 ea.

MARCH, 1966

Model 7212
FREQUENCY METER

The International Model 7212 portable
secondary frequency standard is a self
contained unit designed for servicing radio
transmitters and receivers used in the 400
kc to 500 kc range (can be modified for
other frequencies on special order). Fre-

quency accuracy is *=.01% from 32°F to

104°F (0°C to 40°C). The meter holds eight
crystals. Features include the transistor-
ized frequency oscillator and built-in
battery charger. Shipping weight: 18 Ibs.
Model 7212 complete with crystals.

Cat. No. 620-105 $575.00

GRYSTAL CONTROLLED
C-12 ALIGNMENT OSCILLATOR

The International C-12 alignment oscillator
provides a standard for alignment of IF
and RF circuits 200 kc to 60 mc. It makes
the 12 most used frequencies instantly
available through 12 crystal positions 200
kc to 15,000 kc. Special oscillators are
available for use at the higher frequencies
to 60 mc. Maximum output .6 volt. Power
requirements: 115 vac. Shipping wt. 9 Ibs.
C-12 complete, but less crystals.

Cat. No. 620-100

Write today for our
FREE CATALOG

Circle 20 on reader’s service card
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Model 1110 SECONDARY
FREQUENCY STANDARD

The Model 1110 is an economy portable
secondary standard for field or bench use.
The unit contains a rechargeable battery
eliminating battery expense over the life
of the cell. A one (1) mc crystal provides
long term stability of plus or minus 10
cycles over range 40°F to 100°F. Short term
stability of better than 1 part in 107 can
be obtained. All transistor circuits pro-
vide outputs at 1 mc, 100 kc and 10 kc. A
switch selects the desired frequency. More
than 8 hours operation is available on
one charge. The Model 1110 may be left
on charge at all times when not in use.
Shipping weight: 12 |bs.

Model 1110 complete.

Cat. No. 620-106

C-12B FREQUENCY METER

For Citizens Band Servicing
This extremely portable secondary fre-
quency standard is a self contained unit

for servicing radio transmitters and re-
ceivers used in the 27 mc Citizens Band.
The meter is capable of holding 24 crystals
and comes with 23 crystals installed. The
23 crystals cover Channel 1 through 23.
The frequency stability of the C-12B is
*+ 0025% 32° to 125°F, .0015% 50° to
100°F. Other features include a transistor-
ized frequency counter circuit, AM per-
centage modulation checker and power
output meter. Shipping weight: 9 |bs.

C-12B with -PK (pick-off) box, dummy load,
connecting cable, crystals, batteries.

Cat. No. 620-101 $300.00

KEEPING YOU ON FREQUENCY IS OUR BUSINESS . . .
INTERNATIONAL
. g LA, 7

T
CRYSTAL MFG. CO, INC.

18 NO. LEE - OKLA. CITY. OKLA, 73102
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RCA HOME TRAINING CAN PREPARE YOU FOR THE BIGGEST CAREER
OPPORTUNITIES IN HISTORY! NEW ‘CAREER PROGRAMS’ POINT THE WAY!

Electronics Jobs Expanding Every Day; Trained Technicians in Demand;
RCA Institutes ‘‘Space Age’’ Methods make learning faster, easier!

Government reports have indicated the in-
creasing demands for manpower in the elec-
tronics fields.® New developments in modern
technology, automation, the growth of new
areas of work, such as atomic energy, earth
satellites and other space programs, and data
systems analysis and processing are changing
the occupational picture daily. To help meet
this need, RCA Institutes offers a wide variety
of Home Training Courses, all geared to a
profitable, exciting electronics career in the
shortest possible time.

New Career Programs right on target

RCA Institutes new ‘‘Career Programs'' are
complete units that train you for the specific
job you want. And each of them starts with the
amazing “AUTOTEXT" Programmed Instruc-
tion Method—the new scientific way to learn.
RCA "AUTOTEXT" helps even those who have
had trouble with ordinary home training meth-
ods in the past. Learn faster and easier than
ever before!

Valuable Equipment Included

With each RCA institutes Career Program, you
receive valuable equipment to keep and use on
the job. You'll get the new Programmed Elec-
tronics Breadboard which provides limitless

hnici

CLASSROOM TRAINING ALSO AVAILABLE

You may also learn electronics at one of the
most modern laboratory and classroom elec-
tronics schools in the country—RCA Institutes
Resident Schoo!l in New York City. Day and
Evening Courses start four times a year—and
courses are planned so as not to interfere
with your job or social life. No previous tech-
nical training needed for admission. You are
eligible even if you haven't completed high
school.

SEND NOW FOR NEW VALUABLE FREE
CAREER BOOK—YOURS WITHOUT COST OR
OBLIGATION. SEND POSTAGE PAID CARD
TODAY. CHECK HOME TRAINING OR CLASS-
ROOM TRAINING.

®

laboratory type experimentation, from which
you construct a working signal generator and
a superheterodyne AM Receiver. And as a spe-
cial bonus, you get valuable Multimeter and
Oscilloscope Kits—all at no additional cost!

Liberal Tuition Plan Ideal for Today's Budgets

RCA Institutes offers you this most economi-
cal way to learn. You pay for lessons only as
you order them, No long term contracts. You
can stop your training at any time and you will
not owe one cent! Compare this with any other
home training plan!

Choose from these
Job-Directed Programs.

= TELEVISION SERVICING

FCC LICENSE PREPARATION
AUTOMATION ELECTRONICS
AUTOMATIC CONTROLS

DIGITAL TECHNIQUES
TELECOMMUNICATIONS

INDUSTRIAL ELECTRONICS

NUCLEAR INSTRUMENTATION

SOLID STATE ELECTRONICS
ELECTRONICS DRAFTING

plus a wide variety of separate courses from
Electronics Fundamentals to Computer
Programming.

Free Placement Service For all Students

Recently, RCA Institutes Free Placement Serv-
ice has placed 9 out of 10 Resident School
graduates in jobs before or shortly after gradu-
ation! And, many of these jobs are with top
companies—like |IBM, Bell Telephone Labs,
General Electric, RCA, and radio and TV sta-
tions throughout the country. This service is
now available to Home Study students as well.

RCA INSTITUTES, Inc. oepr.zec3¢

350 West 4th St., New York, N. Y, 10014

A Service of Radio Corporation of America

The Most Trusted Name in Electronics

«nScientists, Engineers, and Technicians in the 1960's" U.S. Dept. of Labor Bureau of Labor Statistics, 1964%

Circle 21 on reader’s service card
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HEWI Low cost—all solid-state
= CITIZENS RADIO TRANSCEIVER

MESSENGER “100

Check the performance features—then take a look at the
price tag! You won’t find a CB unit on the market that
gives you as much value and reliability for your two-way
radio dollar. The same highly competent engineering team
that designed the famous Messenger 111 now brings you
this low cost, compact, 5 channel transceiver for Mobile,
Base or Portable field use! Delivers maximum power from
legal input. High performance noise limiting for ““whisper
quiet” operation. Adjustable “‘squelch” control. Receiver
is both sensitive and selective—unique speech compression
circuit prevents overmodulation and delivers a crisp, clean
signal without adjacent channel “splatter”. . . boosts aver-
age transmitted power for maximum readability at ex-
tended ranges.

Circuitry Features of the 100" include:

B Narrow bandwidth receiver for excellent selectivity!
B High receiver sensitivity for maximum range!
B Unique speech compression circuit which prevents overmod-
ulation and helps deliver a clean, crisp signal without adja-
cent channel “splatter”! Three types of usage from one
unit—Mobile, Base or Portable.
ismewes= |
CALL OR WRITE TODAY
for complete informationl! N ET
E.FE.JOHNSON COMPANY s S
® 2316 10th Ave. S.W. . Waseca, Minn. 56093

Circle 22 on reader’s service card
RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor-in-Chief

THE NEW IHF STANDARD: WHAT NOW?

PETER E. SUTHEIM, Associate Editor

the Institute of High Fidelity approved the final
draft of the IHF standard, Methods of Measure-
ment for Audio Amplifiers.

In many ways the standard is an impressive
achievement: a serics of test and measurement proce-
dures that arc not only cfficient and repeatable, but in
most cascs highly valid. They mecasure what they are
expected to measurc with a respectable consistency
and reliability. The minimum standards for instru-
ments to be used have been upped. The language is
clear.

Many still differ with the committec on the sub-
ject of Music Power (now named Dynamic Power, to
divorce the newly tightened definition [see p. 39] from
the derogatory semantics acquired by the old term).
But there is no doubt that the new approach is tougher
and morc logical. It is a closer strike at the problem
of gaging the performance of an amplifier when it
passes nonsinusoidal material, like music or speech.
The old Music-Power definition, from the 1959 stand-
ard. accumulated ridicule like barnacles here and
abroad, from everyone but the ad men. The new Dy-
namic-Power measurements should silence much of
that—though certainly not all.

The new standard goes one step further in an-
other direction. It prescribes a list of measurements to
be quoted, and the order in which they shall be given,
without which a manufacturer may not call his product
“IHF-rated” or anything similar. The maker can no
longer measure frequency response according to IHF
methods and say so, then in the same listing use his
own (perhaps arbitrary) standard for power band-
width. So we now have a standard with at least a fiery
breath and strong gums, if no real tecth.

The [HF does not have the respect or power it
nceds to enforce a really strict standard. Its members
can join or withdraw as they wish, without the pub-
lic’s knowing or caring. At the moment, not 1% of the
hi-fi buying public knows whether a particular manu-
facturer is in the IHF or not, or whether he complies
with IHF procedures. Very few are even awarc that
an IHF exists.

The only practical way for the IHF to gain the
public recognition it needs for the job of enforcing its

On Sept. 28, 1965, the Standards Committee of

MARCH, 1966

standards is to advertise itself to the public and ex-
plain its standards in terms meaningful to the lavman.
The IHF will have to become as well known as the
FCC. At that point it may become embarrassing for a
manufacturer to remain outside the organization, but
to join he will have to comply with the 1HF’s rules.
With that kind of enforcement, hi-fi component specs
will be considerably more meaningful than they are
now. It will be far casier to comparc onc manufac-
turer’s figures with another’s. Manufacturers who wish
to call on the IHF’s coming prestige and rccognition
to lend weight to their claims will also have to insure
that their published specifications are derived accord-
ing to IHF standards.

The IHF ought to do more to promote itself, its
purposes and, most of all, its hard-won measurement
standards, on which so much time, money and energy
are lavished. (In December, the first steps were taken
toward a revision of the FM tuner standard—an un-
dertaking that will again stretch over several months.
Standards on turntables, speakers and other compo-
nents are expected to follow in the next two years.)

The IHF has been doing a manful job of try-
ing to persuade the public to buy “component” high
fidelity (separate tuners, amplifiers, receivers, turn-
tables, speakers, etc.), rather than “package” goods or
—in the words of at least one member—*‘pretty furni-
ture.” However, in not making the public clearly
aware of the new standard, in layman’s terms, the
IHF is neglecting a valuable—and completely sincere
—tool for moving public opinion in that direction. It
is also getting a lot less than a full return on the Com-
mittee’s investment of time and labor. In those few
dozen pages of printed matter lies the essential differ-
ence between component hi-fi and “furniture”: a rigor-
ous, well-defined standard of measurement.

This approach is by no mecans foolproof; the
business genius that made America great will un-
doubtedly find gencrous loopholes. 1t is too much to
ask a manufacturer-sponsored association to assume
the responsibility of a public watchdog like Consum-
er’s Union. But it will help. It may start to untangle
the jungle which at present hampers efforts of quality-
hi-fi manufacturers to gain and hold the confidence of
the ever-fickle buying public. END
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24 WAYS TO PUT YOUR
TAPE RECORDER TO WORK

By FRED BLECHMAN

THE TWO DOZEN USES SUGGESTED HERE ARE ONLY A FEW OF
the many dozen possible applications for a tape recorder.
(In fact, I cut the original article down from “38 Ways”
because our space was limited—and even that only began
to cover the range!)

I didn’t include the obvious uses that everybody thinks
of (like transcribing records and radio programs, or bugging
a party or dinner-table conversation). This collection of
ideas was put together to show how versatile even the sim-
plest recorder is. None of the tips involves stereo, echo or
sound-on-sound, although of course those special facilities
will expand your horizons even more.

Your tape recorder can save you lime, money and ef-
fort, improve your performance in all sorts of activities—
and put some fun in your life, too.

... in the home

1. Recording music, comedy or speeches directly from radio
or television is very popular. Most recorders have a “radio”
input jack just for that. By setting a clock timer before you
leave home, you can record programs you might otherwise
miss. Also, you can record one program while watching or
listening to another.

2. “Tape-respondence,” or corresponding by tape, is catch-
ing on as more people get recorders and try it. Worldwide
clubs have been formed to exchange tapes. Small 3-inch
reels can carry a great deal more information than a letter
written in the same time, and the voices of friends and rela-
tives are a much closer link across the miles. Most people

34

use short tapes that record for about 15 minutes on a reel at
3% ips. First-class postage in the US is only 10¢.

3. Live, on-the-spot recordings of speeches and musical per-
formances can enrich your tape library, and may become
collector’s items. These can include interviews with local
businessmen or politicians expressing local views for playing
at meetings or conventions, or for later radio broadcast.

4. Exchanging unusual tapes is a hobby many people enjoy.
Tapes of local entertainers, old “classic” radio shows and
other memorable items can be exchanged for just listening
or for duplication. (Making a “dub” or duplicate calls for a
second recorder, but you can make as many copies as you
like without hurting the original.)

5. Going on vacation? Take a tape recorder along to pre-
serve the exciting moments. A battery recorder can capture
airplane takeofls and landings. You can describe flight routes.
Send daily summaries back home so others can share your
enjoyment. Descriptions of local points of interest can be
played months later to relive the vacation, especially with
movies or slides.

See the roundup of battery portable recorders in this issue!

6. When you send movies and slides to relatives, send a tape
along with the pictures and let them have the whole story.
With an audio mixer you can even put background music
under your commentary, complete with professional fade-ins
and fade-outs.

For more details, see “Sterco for Home Movies,” in this issue!
(Also “Electronic Slide Changer”, June 1964, and “The
Pushbutton Projectionist,” January 1965)

7. The talented children in your family can spced their
progress if you (or they) make weekly tapes to show im-
provement—or stubborn flaws. Even if your children aren't
pursuing one of the “performing arts,” you’ll want a per-
manent record of their progress in learning to talk. Like
photos, these “sound pictures” will increase in value as vour
children grow.

8. Mothers who work or are busy clsewhere can use a tape
recorder to leave messages for the children when they come
home from school, or leave instructions for a maid. baby-
sitter or delivery man.

9. Your youngsters can muke tape-recorded “trips to outer
space.” Using home furniture and appliances to create sound
effects, and taking advantage of the two or three speeds on
most machines to create weird new sounds, they’ll have
plenty of opportunity to exercise their imaginations.

.. . in business

10. A tape recorder equipped with a push-to-talk mike for
recording and a foot switch for playback is a natural as a
dictating machine. Most better battery-operated portables

RADIO-ELECTRONICS
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have these features, as well as an ac pewer supply to save
the batteries when transcribing the recording.

Check the Battery Recorder Roundup in this issue 10 see
which machines can be used for dictation!

11. Taking inventory can be speeded up considerably by us-
ing a tape recorder and transcribing the information later.

12. For the first draft of a letter, technical paper, presenta-
tion or magazine article, a tape recorder will allow you to
collect your ideas much more quickly and cfliciently than
you can by writing them down so slowly you lose your train
of thought.

13. A battery-operated recorder with a push-to-talk mike is
handy in a car. You can record spur-of-the-moment ideas
while driving, or summarize conferences just attended, cus-
tomer reactions, etc.

14. Docs your company sometimes have “open-house” tours,
or displays at industrial shows? A continuous-loop tape car-
iridge like the Cousino Audio Vendor in the photo, usable
with most recorders, can be placed at each stop on the tour,
or at each display booth at a show. Prerccorded messages
insure accurate and complete informaticn.

15. Self-criticism and group discussion of recorded tele-
phone solicitations develop the technique of presenting the
product and handling the difficult customer.

MARCH, 1966

... in school

16. In learning a foreign language, the tape recorder allows
immediate comparison between the recorded lesson and the
student’s pronunciation, inflection, grammar, understanding
and expression.

17. Faulty speech can be overcome by letting students listen
to their recordings and having their deficiencies in diction,
grammar or pronunciation pointed out to them.

18. Students absent from school due to sickness or other
causes will find a recorder useful for making up work. Les-
sons can be recorded by the teacher and sent to the student.
| Teachers would, of course, have to make a habit of record-
ing all lessons for use of absentecs.] The student’s assignment
and questions can be returned on the same tape for the
tecacher to play.

19. Students can organize tape clubs in their schools, and
trade tapes with other schools, locally, out of state and even
in foreign countries, to exchange ideas.

20. When students go on a field trip, a portable recorder can
be used to “take notes” on points of interest for later dis-
cussion in the classroom.

21. Students can record lectures or descriptions of lab dem-
onstrations for later study and more leisurely note-taking.
(Better get permission from the instructor first: also, some
schools may have regulations against unauthorized classroom
recording.)

.. . in the shop and ham shack

22. Playing back another fellow’s signal recorded off the air
will give him a good idea of what he sounds like, especially
if his modulation is faulty.

23. For code practice, a recorder is hard to beat. Profes-
sional code tapes are available. You can also tape good code
ofl the air for study, or make your own practice tapes.

24. In troubleshooting equipment, use a recorder to take
verbal notes on problems. attempted corrections and results,
disassembly sequence and the like. Use it also when develop-
ing new circuits. You can play the tape days later to brief
yourself on what you've already done and ideas you meant
to try. END
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DECIBELS
TLLMATT 600 ONE

Photos by P. E. Sutheim

Voltmeter uses ready-made movement used in Heathkits—a 200-
na, 1,400-ohm dc microamimeter. Movement is availuble from

Hearli. Other types can be used.

PRE AMP
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Removing back cover shows layout of major components. Wiring
is done in sections—preamp board, meter amplifier board, recti-

fier. range switch. Sections are interconnected later.

Transistor Audio Voltmeter

High-performance lab-quality instrument has high input impedance, wide range

This four-transistor wide-band ac volt-
meter costs no more to build than kit
types using tubes. It performs as well
or better, and is completely free of prob-
lems caused by capacitive coupling to
the ac line. Battery drain is very low
(0.7 ma), and changes in battery voltage
have a negligible effect on accuracy.
The voltmeter is virtually safe from
damage by electrical overload. A bat-
tery test position on the power switch
gives an immediate indication of the
battery condition. Eleven ranges from
3 millivolts to 300 volts full scale meet
the needs of any normal audio applica-
tion. All ranges are arranged in root
decade steps. That is, they change by a
factor equal to the square root of 10
which is also equivalent to a voltage
change of 10 db. This is very conven-
ient in making decibel measurements,
Meter frequency response extends from
10 Hz to 100 KHz =0.5 db.

Circuit description

The input attenuator (S2-a with R1,
R2 and R3) has a resistance of more than
5 megohms and is frequency-compensat-
ed by C1, C2 and C3. The first four steps
of S2 (3-mv through 100-mv ranges)
connect the input of the preamplifier di-
rectly to the input terminals; S2-b, the
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By EARL T. HANSEN

other deck of the range switch, between
preamp and meter amplifier, provides
four 10-db steps (3, 10, 30, 100 mv full
scale). In the fifth (0.3 V) step, the input
is divided down by 100:1 (40 db) to pre-
vent overloading the input stage, and
S2-b goes through the same four 10-db
steps as before, giving ranges of 300 myv,
1, 3, and 10 volts full scale. Between the
10- and 30-volt ranges, S2-a selects a
further 100:1 tap, and S2-b again re-
peats, giving three more ranges of 30,
100 and 300 volts full scale.

This actually simplifies the design
of the atttenuator, because the “fine”
(10-db/step) attenuator (S2-b) can be
put at a low-impedance point in the cir-
cuit and thus does not neced frequency-
compensating capacitors. If the whole
attenuator string were at the input, as
many as 10 separate trimmer capacitors
might be required.

In the topmost switch positions
(lowest ranges) the 30-megohm input
impedance of the preamp parallels the 5-
meg attenuator for a combined input
impedance of greater than 4 megohms.
At the two lower sets of taps, the ampli-
fier loading on the very much lower val-
ues of R2 and R3 is negligible. The pre-
amplified has a voltage gain of approxi-

www.americanradiohistorv.com

mately 5. as determined by the ratio of
R7 and R8.

The high input impedance is made
possible by the characteristics of the sili-
con planar transistor. High beta (cur-
rent gain) at very low collector current,
and extremely low leakage make the
high-impedance design practical. Emit-
ter resistor R7, already relatively high
for this function, is effectively increased
by heavy negative feedback through R8S.
This in turn reflects a very much higher
input impedance at the base. The effec-
tive value of base-bias resistor RS is in-
creased several times by the bootstrap
action of the signal through C5 from the
output collector.

Dc bias is stabilized by two feed-
back paths, R7-R8 and R6-R5. D1 and
D2 protect the input circuit from over-
load voltages. They are normally re-
verse-biased and have a negligible effect
on the input circuit. Thev both conduct
in the forward direction during the neg-
ative half of an excessive input signal.
For the positive half of an excessive sig-
nal, the Ql base—emitter junction con-
ducts in the forward direction, and D2
in the reverse Zener mode, before the
base-to-collector voltage of QI becomes
dangerous. The current to these protec-
tive elements is limited to a safe value
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by R4 and C4. Emitter capacitor C7 is
very large, and C4 and C35 relatively
small. This avoids low-frequency insta-
bility due to a cumulative phase-shift
(oscillator) effect. As it is, gain rises be-
low 10 Hz, down to approximately 2 Hz.
C6 aids high-frequency stability by elim-
inaling ringing on square waves.

The elfective output impedance of
the preamplifier is very low compared
to the four-step attenuator resistance
R12, R13, R1l4, R15). The relatively
low impedance of the attenuator and low
stray capacitance in the switch elimi-

nate the need for high-trequency com-
pensation.

The meter amplifier has very high
open-loop  (without-feedback)  gain.
When the current feedback path
(through the meter to the emitter of
Q3) is closed, the gain is reduced greatly
and made very stable, regardless of bat-
tery voltage or temperature variations.
The feedback also increases the input
impedance to approxtmately | meg-
ohm. This puts negligible loading on the
four-step second attenuator. About 15
mv rms at the input of the meter ampli-

Ji INPUTATTEN Q1,234
(3STEPS, 2N339(-A R9 ¢ 470K Rl 9V
40DB/ to PREAMP * 10K
{Q1,02) 39PF 5.6v |+C9
IN457 cs aut
M ! 25V $2 POSITIONS -
@) . cole 8 RANGE
AL 257 I -300V +5008
v 1ov 2- 100V 440
2.3V 3- 30V 430
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- 52 6- v 0DB
: i) wrox Tt
S 9- 30MvV-30
& 1 10 - IOMV =40
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elx : -
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Fig. I—Complete circuit of the transistor audio voltnieter. It is extrenely stable.

BATT—9-volt battery

Cl—twisted-wire ’‘gimmick’’, 115 twists

C2—55 to 300-pf trimmer (Vitramon 427 or
equivalent—Allied Radio Corp stock No.
17 U 084)

C3—.022 uxf. 100 voits

C4-—.01 uf, 400 volts, paper or ceramic

C5—.047 uf, 100 volts, paper or ceramic

C6—39 pf, ceramic or mica

C7—300 uf, 3 volts, electrolytic

C8—25 uf, 10 volts, electrolytic

C9—4 uf, 25 volts, electrolytic

C10—0.1 uf, 100 volts, paper or ceramic

C11—60 uf, 6 volts, electrolytic

Cc12—8 uf, 12 volts, electrolytic

C13—60 uf, 6 volts, electrotytic

D1, D3—I1N457 (silicon; Sylvania)

D2—5-volt, 400-mw Zener diode (1N761, Texas
Instruments)

D4, D5, D6, D7—I1N270 (germanium; Ohmite,
Sylvania)

J1—RCA-type phono jack (optional)

J2, J3—*"'5.way” jack-top binding posts

M—meter, 200 pa dc. approx 1,400 ohms
(Heath stock No. 407-85; $10.40. Heaih
Co., Benton Harbor, Mich. 49023. Address
orders to Mr. C. A. Robertson, Technical
Product Mgr. This meter has the special
0 10 and shorter 0-3 scales desirable for
this type of instrument, as well as a
standardized db scale. Electrically similar
movements will work equally well, how-
ever.)

Ql, Q2. Q3, Q4—2N3391-A (General Electric)
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R1—5 megohms, 1 watt, 1% (Continental-Wirt
type NR-25; Allied stock no. 26 Z 301C,
$1.05)

R2—49,900 ohms, 1%

R3—511 ohms, 1%

R4, R7, R10, R11, R20—10,000 ohms

R5, R6—4.7 megohms

R8, R21—47,000 ohms

R9—470,000 ohms

R12—21,500 ohms, 1%

R13—6,810 ohms, 1%

R14—2,150 ohms, 1%

R15—1,000 ohms, 1%

R16—pot, 200 ohms (Bourns E-Z Trim 3067-S
or equivalent)

R17—120,000 ohms

R18—2.2 megohms

R19—4,700 chms

R22—330,000 ohms

R23—3,300 ohms

All resistors Y4 watt or more, 10%, except as
noted

S1—2-pole, 3-position rotary switch, nonshort-
ing (Centralab 1003 or equivalent)

S2—3-pole, 11-position rotary switch, modified
(see text and photos), shorting contacts
(Centralab 1008 or equivalent)

Cabinet—aluminum, 4 x 5 x 6 in. (Bud CU-
2107A, AU-1029 or similar)

Perforated boards (Vector G) and push-in termi.
nals (Vector T-28)

Cabinet handle, rubber feet, knobs, wire, small
hardware.
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AN R-E EDITOR WRITES:

“The transistor voltmeter was com-
pared to a newly calibrated com-
mercial instrument and agreed with
it within less than 14 db from 10 to
120,000 Hz. Decading is accurate;
temperature and mechanical stabil-
ity, excellent. Input impedance falls
slightly at high frequencies because
of the capacitive component, but up
to about 100,000 Hz this will have
small effect on voltages with a
source impedance of 30,000 ohms
or less.”

c8

co9 cC7

Preamp board, wired on printed-circuir de-
signed for different job. Perforated phenolic
hoard push-in  terminals would be
more suitable.

with

Her (Q3 and Q4) causes full-scale de-
Hection.

R16 adjusts the amount of fced-
back (and theretfore the gain) and is
the overall calibration adjustment. C10
is a relatively low value, chosen to com-
pensate for the rising low-frequency re-
sponse {below 10 Hz) in the preampli-
fier. D3 provides a conduction path for
negative half-cycles during overloads and
prevents a negative charge from accu-
mulating on Cl0. Otherwise a severe
overload could cause Q3 to become
mostly nonconducting and reduce the

output of the meter amplifier. This
would show a misleadingly low scale
37
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Ri6 CIO D3

RI8 Q3

RI9 Q4

Meter amplifier bourd, also on “borrowed” ctched-circuit board.

reading instead of one “against the peg”
as it should and does. For all normal
signals D3 is reverse-biased and has no
effect on operation.

The transistor operating points are
stabilized by dc bias feedback from the
emitter of Q4 to the base of Q3 through
RI8. Ac output current is coupled
through CI12 to the bridge rectifier and
meter. The bridge return carries the sig-
nal current back to the emitter of Q3 to
complete the loop. C13 across the meter
provides some damping, both in use and
when the meter is being transported. It
also bypasses high frequencies to prevent
the meter coil inductance from being a
factor in the overall bandwidth and re-
duces the force with which the meter

FOIL OR SHEET-
METAL SHIELD

RI2,RI3,

. / Ri4, RIS
"\

Detuils of RANGE switch, S2. It hegan life
as 3-deck switch; center deck was removed
and repluced with shield (5-mil copper foil
here; sheet aluminum will also work, though
copper is casier to solder to). Front deck
is $2-a (nearer panel); read deck is S2-b.
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hits the peg when overloaded. However,
maximum current to the meter is limit-
ed to a safe value.

GOOD - PERFECT SQ WAVE
Fig. 2—Ad-

r ( just Cl and
C2 for per-

fect  square
\ wave on
NO GOOD - ROUNDING scope  con-
F necred 1o C9.

NO GOOD - OVERSHOOT
The battery-test position (TEST

BAT) routes the battery voltage through
the bridge and meter. It also appiies R23
across the battery, which tests it at about
four times normal load (2.7 ma.).

Construction

The two sections of S2 must be
shielded from each other. I did this by
obtaining a three-deck switch, und re-
placing the center deck with a 2-inch
square of sheet metal drilled for the
shaft and screws. (Heavy copper foil is
shown in the photos.) Wiring at the in-
put jacks, the S2-a wafer and the pre-
amplifier input should be kept short and
isolated from S2-b and the meter ampli-
fier board. The meter diode bridge may
be mounted on the meter amplifier
board. Except for the 1% attenuator re-
sistors, components are not critical. I
used some “universal” printed-circuit
boards designed for another purpose for
the amplifiers, but perforated boards
with push-in terminals are recommend-
ed.

C13 should be “formed” before in-
stallation by connecting it to a 3 to 6-

WwWWwWWw.americanradiohistorv.com

volt dc source for a few minutes. C1 is
made by lightly twisting two wires 12
turns. Most of the capacitance of Cl
2.2 pf) already exists in the switch wa-
fer and wiring.

Checkout

Connect the battery and set S| to
TEST BAT position. The meter should
read 9 volts or whatever is the actual
battery voltage. Change R22 if desired,
to obtain the exact reading. Set S2 to
the 300-volt position, SI to oN, and
check dc transistor voltages with an 11-
megohm vtvm. The collector voltage on
Q4 should be between 5 and 7. If not,
change the value of R17. Increasing
R17 will increase the Q4 collector volt-
age. The collector voltage on Q2 should
be 5 to 6. Adjust the value of R9 if nec-
essary.

Set R16 to about mid-position. Ap-
ply a known 60-Hz voltage to the input.
Set the range switch (S2) to the proper
position and adjust R16 for the correct
meter reading. Use a full-scale voltage
such as 3 volts or 10 volts for best accu-
racy.

Connect a square-wave generator to
the input. Connect a scope at C9. Set C2
to approximately two-thirds full capaci-
tance. With 82 at the 10-volt position,
apply a 10-volt peak-to-peak 1-KHz
square wave to the input. Adjust C1 for
the best rise time on the scope, without
overshoot (Fig. 2). With S2 in the
300-volt position, increase the scope sen-
sitivity and the square-wave generator
output. Adjust C2 for the best rise time
without overshoot. Repeat the two ad-
justments (at 10- and 300-volt positions
of S2) until there is no interaction. The
meter is now calibrated on all ranges
and for all frequencies. Meter operation
is still satisfactory when the battery voli-
age drops to 8 or even less. Severe over-
loads such as 120 vac on the 3-mv range
will not cause damage or affect calibra-
tion.

SPECIFICATIONS
Ranges: 11 root-decade (10-db) steps, 3 mv

to 300 v full scale (—50 to +50 db; 0 db
= 1 mw in 600 ohms)

Input impedance: greater than 4 megohms on
all ranges, shunted by approx 5-pf capaci-
tance

Frequency response: 10 Hz to 100 KHz, 0.5 db

Battery drain: 0.7 ma (9 volts)

Stability: 20% change in battery voltage
changes reading less than 2%. Multipte
feedback paths stabilize gain (accuracy)
and dc bias levels against variations in
temperature and battery voltage.

Overload protection: meter will withstand 120
vac on 3-mv range without damage or loss
of accuracy

Size: approx 4 x 5 x 6 in, depending on case
used

Weight: approx. 12 oz.

Other features: convenient built-in battery test
via front-panel switch; lack of connection
to ac line reduces ground-loop hum prob-
lems and increases versatility

Construction cost: approx. $40

END
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WHAT'S IN THE NEW
IHF AMPLIFIER STANDARD?

A stiffer definition of music power, new tests for stereo amplifiers, and tighter

requirements for instruments are the main features of the 1966 standard

By DANIEL R.
von RECKLINGHAUSEN

This article was written especially for
Rabpio-ELECTRONICS by the chairman of
the IHF Standards Comumittee, who is
also chief research engineer of H. H.
Scott, Inc. The committee, composed of
engineers from the major high-fidelity
component manufacturers, imet at ap-
proximately monthly intervals from
March through September, 1965. Ra-
DI0-ELECTRONICS’ associate editor was
present at all the meetings.

THE NEW IHF AMPLIFIER STANDARD
corrects a number of deficiencies that
cropped up when the old standard was
used to measure present-day amplifiers.
The old standard was written when sin-
gle-channel amplifiers were popular. The
new standard also covers multi-channel
amplifiers—which includes all stereo am-
plifiers.

The new standard is the first to de-
scribe any measurements for stereo am-
plifiers. It also defines the measurement
of more kinds of amplifier characteris-
tics than ever before. It even alerts engi-
neers to interaction between character-
istics.

The revised standard contains ap-
proximately 10,000 words, and several
diagrams of test circuits. When applied
to the measurement of a relatively sim-
ple power amplifier, a total of 31 graphs
of performance (such as frequency re-
sponse) can be made, and 25 meter
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readings are recorded. The old standard
would have resulted in one graph and 9
meter readings.

With all these data, almost every-
thing is defined, but you can spend a
considerable amount of time in making
the tests. Therefore, most of them are
optional. The most important factors ob-
tained in the tests are used to rate an
amplifier.

As Table I shows, nine meter read-
ings are required to give the minimum
required specifications and ratings for a
simple (mono) power amplifier, and an
additional eight readings (Table 1I)
would give the complete specification. A
description of a stereo amplifier would
require the same data for each channel,
and some additional figures to show the
interaction between channels.

CONTINUOUS
OUTPUT VOLTMETER
TRANSIENT ©
_M INPUT
SIGNAL i PO AMPL T 0, O_|
SOURCE H ' UNDER . LOAD
2102 o ) 4o TEST ] ¢ 2.10.1 2.6
F__? -"_' °
T NB-
HEAVY LINES ARE
TOTAL Y  COMMON GND
. o SCOPE RESIDUAL G DISTORTION
out HORIZ METER
Lo o N 2103
MODULATOR VERT ==
3124 ouT
(Fig.4}  SYNC SYNC - 1
o 2104 2 ]

Fig. 1-—Typical circuit for carrying out tests described in new standard. Num-=
bers in hoxes refer to sections of standard.
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figure determined in
test.

0 100

The new standard contains several
figures, such as Fig. 1, of a typical test
circuit. The heavy lines beween the am-
plifier and the test equipment would nor-
mally be ground connections when a
normal hi-fi amplifier is tested, since one
side of the inputs and outputs is grounded
here. In each circuit block is a number
which calls out the section of the stand-
ard that describes the performance re-
quirements of the test equipment.

A typical result of the test is a curve
of distortion against power output (see
Fig. 2). This curve is then used to de-
termine the power and distortion ratings
of the amplifier, using the manufac-
turer’s reference data. Reference is used
to mean the figure (such as percent dis-
tortion) at which the manufacturer
wishes to have his equipment tested and
rated. If amplifier “A” is tested, then the
distortion at the power output claimed
by the manufacturer, and the power out-
put at the distortion claimed by the
manufacturer, are shown as amplifier
ratings. For amplifier B, additional fig-
ures have to be given to show where the
amplifier did not meet its specifications.
Now, an amplifier that was vaguely ac-
cused of having crossover distortion is
clearly “shown up” in the test results.

The new standard defines two dif-
ferent output-power ratings of an am-
plifier. Continuous power is the power
an amplifier is capable of delivering for
at least 30 seconds with a sine-wave
signal. Audio engineers have recognized
for many years that an amplifier can de-
liver higher power for a shorter time. In

39


www.americanradiohistory.com

Unit of
measurement

Single-channel
amplifier

I. Minimum Specs for an

Watts; percent Dynamic output; distortion Same, per channel, both channels operating

IHF-Rated Amplifier

Two-channel stereo amplifier

Decibels, Hz: Frequency response for:

(cycles per highest gain input
second) lowest gain input
Millivolts Maximum input for:
highest gain input

Volts lowest gain input

A statement Stability

Kilo-ohms, Input impedance for:
picofarads highest-gain input
Kilo-ohms, lowest-gain input

picofarads
Pure number  Damping factor

Watts; percent

Decibels
Decibels
Decibels

Watts; percent Continuous output; distor-  Same, per channel, both channels operating
tion
Hz (cycles per Power bandwidth Same, per channel
second)
Millivolts Sensitivity for: Same, per channel
highest-gain input
lowest-gain input
Dacibels Signal-to-noise ratio for: Same, per channel
highest-gain input
lowest-gain input
Il. Complete Specs for an Amplifier
Unit of Single-channel
measurement amplifier Two-channel stereo amplifier

Same, per channel

Same, per channel

Same, per channel

Same, per channel

Same, per channel

Dynamic and continuous output and distortion

per channel, single channel operating
Difference of frequency response betw. channels
Tracking error for ganged controls

Separation between channels

the old IHF standard. it was assumed
that the supply voltages of an amplifier
would not change when music, speech
or other program material was the input
signal. The measurement of music power
with respect to distortion was made by
holding all supply voltages of the ampli-

fier constant by some external means,
such uas auxiliary power supplies. This
was described in detail in another ar-
ticle. *

* “How to Make Music-Power Mecasurements”, by
D. R. von Recklinghausen, FElecironices World,
Vol. 65, No. 6, June 1961.

SI6 IN AMPLIFIER LOAD
SOURCE  PHASE UNDER TEST 2.6
2.10.2 0° =
&MOD  OUT OF o~ $ DISTORTION
3.2 PHASE o1 180°
L CALIBRATE /)
PHASE G IDENTICAL
SHIFT Wy
PHASE SW | NETwORK R R T
OR E NB-
DELAY | E,  HEAVY LINES ARE
E
LIN l VOLTMETER [ 2.10.1 e

Fig. 3—Frequency-insensitive bridge for distortion measurements. Adjust phase switch
and phase-shift network, and voltage 1apped off load, for lowest voltmerer reading. Then
El = —E2 and residual reading is combined noise and distortion. Distortion percentage is
ratio of voltmeter reading with switch in DISTORTION position 10 reading with switch in

CALIBRATE position.
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The new standard retains this meas-
urement and adds a second measure-
ment. the “transient distortion” test, to
account for supply voltage changes and
other transients that affect the power
output as the input signal is turned on.
For this purpose, a modulator (as shown
in Fig. 1 or 3) shapes the input signal to
simulate the attack time of musical in-
struments and speech (typically 10 to 20
milliseconds). A circuit of a low-distor-
tion modulator is shown in Fig. 4.

If a dc signal is applied to the input
of this modulator, the output waveform
of Fig. 5 results when the switch is set to
START. The modulator specifications
require a rise time of 10 to 20 msec. The
output and distortion measurements are
then made from 10 to 20 msec after the
output signal has reached 90% of its
final amplitude. Fig. 5 shows that the
signal then is very close to its final value
(100%).

With an audio signal applied to the
input of the modulator, the output will
be the waveform of Fig. 6, shown here
for a 500-Hz input signal. To check the
behavior of an amplifier with an input
signal of this nature, the output wave-
form of u null type distortion meter is
displaved on an oscilloscope and the
horizontal sweep of the scope is triggered
by the turn-on voltage of the modulator.
This oscilloscope can be calibrated with
measured sine-wave voltages, and there-
fore the peak-to-peak readings on the
oscilloscope screen are output voltage
and distortion.

A waveform like Fig. 7 might re-
sult from testing an actual amplifier.
This particular amplifier can deliver out-
put signals for a short time with less dis-
tortion than under continuous-signal
conditions, but a low-frequency tran-
sient is also created (the wavy base line).
Here, not only the harmonic-distortion
components produced by the amplifier.
but also any low-frequency transient.
power supply ripple or modulation dis-
tortion is rccorded as distortion, since all
of them are undesired outputs.

The measured distortion percentage
in this test is 100 times the ratio of the
oscilloscope peak-to-peak readings in the
“distortion” and “calibrate” positions of
the distortion-meter switch, all meas-
ured in the same measuring interval as
shown in Fig. 6 and 7. A distortion meter
or a frequency-insensitive bridge can be
used for these transient distortion meas-
urements. This is shown in Fig. 3.

To arrive at the dynamic power rat-
ings of the amplifier. curves have to be
drawn of power output against distor-
tion for the constant-supply and the
transient-distortion methods. The curve
that results in the hicher distortion or
lower output of the aplifier determines
the rating of the amplifier.

The power test of a stereo ampli-
fier is made with a single channel operat-

RADIO-ELECTRONICS
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RAYTHEON CK 1122

RAYSISTOR

AUDIO
0SC

6000 .
OUTPUT 0, |

=]

o
HIGH

6000 DECADE ATTEN

HIGH

00
‘% TO AMPL

: —oGND
12V BATT 5TOP Z820 o -
OR PWR SUPPLY &~ % EXTERNAL TRIGGER
+C 0 0
START (SYNC) OF SCOPE

Fig. 4—Simple modulator for dynamic power measurements. Raytliecon CKJJ22 Raysistor
is listed in 1966 Newark Electronics catalog for 34.

ing for the single-channel ratings. The T
new minimum IHF specifications for
such an amplifier also require tests with
the input fed to both channels. Measure-
ments for power and distortion, etc., are
made on the output of each channel, and YO
the ratings are made on a per-channel 90% W0 .
basis. This is done. not only for the “con- 3 OURING
tinuous”™ power output, but also for i " MEASURING
“dynamic” power. Again. any transients INTERVAL
generated by the operation of one chan- START 1
nel that appear in the output of the
other channel are measured as distor-
tion.
100 ¥
= N e = ‘ﬂr MEASURING
B ] INTERVAL
[ 0 10 20MSEC
%INPUTSO / Fig. 6—Signul envelope shown with 500-
VOLTAGE / cycle test signal.
TO AMPL
10 seriously because all that happens is that
0 the stereo image is shifted. This can be
Br:afé L_MEASURING  intentional, as in the case of “blend”
0-20 (RIERVAL controls which were popular some time
MSEC ago. These controls just decreased the
START 0 10 20MSEC

Fig. 5—Specifications for signal envelope in
dvnamic power fest.

Since there was no previous test
standard for stereo amplifiers, the 1HF
Amplifier Standards Committee had to
develop them. A number of tests other
than power should be made to find out
how well a sterco amplifier behaves. For
example, it is worth knowing how much
interference there is between the two
channels. The degree of channel isola-
tion in tuners is known as “separation”
The same term is now applied to ampli-
tiers. Separation is measured by feeding
an audio signal 10 the input of one chan-
nel measuring the ratio of the ouiput
volrages of the amplifier sections, and
expressing that ratio in decibels.

Since separation usually varies with
frequency, the full test requircs the tester
to draw a curve of separation with fre-
guency. The rated separation is meas-
ured at 1,000 Hz (cycles). The measure-
ment is then repeated with the amplifier
channel connections interchanged to ob-
tain the reverse separation.

A lack of separation in an ampli-
fier may not affect its sound qualities

MARCH, 19656

separation between the two channels.
But it is annoying to have distortion com-
ponents in one channel of the amplifier
when the other channel delivers a signal.
This interference is measured in the
crosstalk test. Here, the ratio of the de-
sired outpur signal of one channel to the

the other channel is measured and ex-
pressed in decibels. Again, the curve of
crosstalk with respect to frequency is
drawn, and the 1,000-Hz figure is used
for rating the amplifier.

Another item of interest in a stereo
amplifier is the match between the two
channels. as shown by the test for differ-
ence in frequency response. Here. inputs
of the amplifier receive identical input
signals: the ratio of the two output
voltages is expressed in decibels and is
shown as a curve with respect to fre-
quency. The rating is then stated as a
plus-and-minus decibel error over the
frequency range.

How well are the two channels
matched as the various controls are
operated? This test is made in the samc
manner. For example. for a volume or
loudness conirol, a measurement is
made at 1,000 Hz with the input to both
channels of the amnlifier adjusted for
identical output signals with the control
set at maximum. As this control is then
turned to reduce the gain. the ratio of
the two output voltages is measured at
various spots on the control.

Since the construction of some
potentiometers results in mechanical
backlash between the two sections. this
test is made twice: once with the control
operated clockwise, and once counter-
clockwise. For the readings, the manu-
facturer specifies an acceptable tracking
error, such as 2 db. The maximum error
occurs at some point of reduced gain.
This test will show how many db of at-
tenuation can be obtained with this con-
trol before the tracking error of 2 db is
reached. Such a figure might be 50 db.

The IHF Standard of Measure-
ment for Amplifiers contains all these
tests and many others, such as stability,
damping, input impedance. You can get a
copy by writing the Institute of High
Fidelity, 516 Fifth Ave., New York,
N. Y. 10036. The cost is $2 with an

hum, noise and distortion products of  additional small charge for mailing. END
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Fig. 7—Distortion-eter output plotied against time as input signal of type shown in Fig. 6

is applied. “Caterpillar”
maximum value as amplifier begins to clip.
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indicates distortion,

which rises from nearly zero at left to a
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Here's a comparison chart of battery-powered, capstan-driven
portable tape recorders. Not every make under the sun has been
included, but most of the more widely available ones are here.

Prices range from less than $30 to more than $400.

What should you look for? The best machines will have ac bias
and ac erase, and their specifications will be more complete than
those of more modest recorders. A wide range of accessories
suggests a versatile recorder, but not necessarily a top-fidelity

one. Note whether a particular recorder has an ac power supply
(built in or external) or whether you must buy one as an accessory.
That will make for a more meaningful comparison of prices.

All these recorders are (or soon will be) available at audio
stores, department stores or electronics mail-order houses. Why
not consider one for your coming vacation?

NS = not specified. Notes are at the bottom of page 45.

| | Tracks; | Features; Included
| Speeds; | Max. Mono AC Accessories
(Flutter, Reel or Freq. Oper- Bias Erase Level Size & Weight Optional Accessories
Make, Model, Price wow %)-| Size | Stereo Resp. | ation Type Type ind. Batteries {in.; Ib.) initalics
1 | 1 T
1% 4 2M NS yes dc pm m- 4 "C” 9V x 9% x 2V» Dynamic mike with
3Y, 6.6 remote control switch
(flutter & Earphone
wow NS) Pushbutton control
3% 5 2M 100~ yes? NS de m? 6 ‘D" 1Y x 10 x 3% Remote-control
4,000 One 9-v mike jack
1% @ 1% 8ls Foot-switch jack
(flutter & Pushbutton control
wow NS)
100~ Dyn mike with remote
7,000 control
@ 3% Carrying case
Monitor earphone
1% 3% | 2M NS yes* ac de m? 6"C” 8 x 10 x 2%, Magnetic earphone
Vinyl carry case
| 3% Phone pickup
(Flutter & 5%,° Dyn mike with
A o > /I wow NS) remote control
duy N
Ac adapter
Foot switch
Tie-clip mike
1% 3V 2M NS yes ac | dc m 6 D" 102 x 82 x 3 Dyn mike with
One 9-v pause control
3y, 3Vs-in. reel tape
(Flutter & 5 Splicing tape
wow NS) Mag earphone
Patch cord
Ac adapter
Foot switch
| Tie-clip mike
1% | 5 2M | 50—~ yes? NS NS m* 6 “D" 12 x 8% x 3% Avuto reverse
10,000 Stop-start mike
3% | | Leather pouch
| (Flutter & | 6 Earphone
wow NS)| Sensing tape
Foot switch
Phone pickup
| Voice-operated mike
L H ’e
.ONC 1% | 2M 50— | yes! ac | NS m? 6 D" 11%2 x 11 x 4 | Voice-operation built in
10,000 | Same features &
3Y, [ accessories as model
(Flutter & | 10 | 320" above
wow NS)|
|
17 2% | 2Mm | NS yes' ac | NS m* 4 4C" 7x5x3 | Dyn mike and pouch
| (Flutter & | I | Reel of tape
wow NS)| 2

wWWwWWw.americanradiohistorv.com

Earphone, paich cord,
ac adapter, phone
pickup
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Tracks; Features; Included
Speeds; | Max, | Mono AC Accessories
| {Flutter, R.eel or Freq. Oper- Bias Erase Level Size & Weight Optional Accessories
Make, Model, Price wow 9)-| Size | Stereo Resp. ation Type Type Ind. Batteries (in.; Ib.) initalics
CONCORD F-88 1% 2% | 2M NS yes! ac NS m? 4C” 7x5x3 Voice-operated
7\ (Flutter & _ microphone control
{ wow NS) 2 Patch cord
J Earphone
g Carrying pouch
3 reels tape
P
i Ac adapter
$79 95 Phone pickup
CRAIG PANORAMA 1% 3% | 2M 150- yes' ac dc nonef | 6'C" 7% x 9% x 3% Avutomatic recording-
3,500 level control
ﬁ 3% @ 1% Microphone
(0.3%) Earphone
\ = 150~ 4%,
e Y 7,000 Ac adapter
::j @ 3% Phone pickup
Foot switch
VISTA 212 $39.95 Tie-clip mike
CRAIG PANORAMA 1% 5 2M 200- yes?! de de m? 4 D" 1% x 9% x 42 Remote-control mike
B ; 7,000 Earphone
1 ; 3% @ 3% Reel of tape
- (0.4%) 10
Ac adapter, foot switch
= Phone pickup
Tie-clip mike
TR-520 $59.95
GELOSO (Stenotape)| 1% 3% | 2m | 100~ yes! NS NS m? 6"AA” 2x6x7 Partial list of optional
6,000 accessories:
33 @ 3% Desk-pen mike
10.5%) 4 Lapel mike, mono &
stereo stethoscope
- Headsets, telephone
R & Pickup, ac adapter;
\ J Leather carry case
TR-T11-$199.95
GELOSO (Sfenofupe) 1% 3 | 2M 80— yes® NS ac m? see note 7 10x 8 x 4% 1-watt audio output
IS (0.5%) 10,000 Remote-control mike
Self-loading reel tape
6 Lavalier mike
Foot control
: 1t Crystal earphone
Phone pickup
G-54°—$1 49,95 Mike mixer
MARTEL 201 1% 5 2M NS NS NS NS m? NS size NS; wt. 7 Universal pickup
o~ 33, device for recording
7 (Flutter & from radio, telephone,
wow NS) by vibration
. :
Less than $100
MAYFAIR 3% 5 2M NS no NS NS none NS 8 Earphone
7V Pushbutton controls
- 157-A (flutter &
$32'97 wow NS)
MAYFAIR 305 Same as 157-A but with
vinyl carry case; 7 |b
. Y
MAYFAIR 600 3Y 5 2M NS yest NS NS m NS NS Ac adapter
$35 72
3% NS 2M NS yes® NS NS yes NS NS Can be used as PA
MAYFA'R system
1024-8 1% Remote-control mike
$55 12 (flutter & Phone pickup
* lwow NS)
MAYFAIR JV-1 3% |5 2Mm NS yes NS NS a5 NS NS Ac adapter
$32.97 74
MIRANDETTE C 1% 3 2M 200~ yes® ac NS m? 4 D" 9% x 8% x 3% Projector sync disc
6,000 Remote-control mike
3% =5 db Reel of tape
(0.3%) overall 7Va Strap with shoulder grip
Digital tape counter
| Leather case
4 Phone pickup
$'|69 95 Foot switch
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] Tracks; i

Features; Included

Speeds; | Max. Mono AC Accessories
{Flutter, Reel or Freq. Oper- Bias Erase Level Size & Weight Optional Accessories
Make, Model, Price wow %).  Size | Stereo Resp. ation Type | Type Ind. Batteries (in.; Ib.) initolics
1% NS 2M 80~ yes* NS NS m? NS 11 x 3% x 8 Leather or leatherette
| (flutter & 8,000 case ‘
i = wow NS) Remote switch for mike
A a— :,, 7 Ac adapter
) i 2] Headset
— Phone pickup
1% see | 2M 120- yes’ NS NS m? v Jeh 4l 7% x 4V x 2V4 Remote-contral mike
(0.35%) | note 9 6,000 Vinyl carrying case
=3 db Ac adapter
3 Headset
Foot switch
Close-talking mike
Phone pickup
Extra cartridges
““Car mount’’ and 1,000-
kHz osc fer auto radio use
1% 3 2M 100~ yes3 ac NS m* 6 “C?’ 9% x 3 x 812 Remote-control mike w
4,000 35kHz Reel of tape
3% @ 1% Patch cord
(flutter & 4145
wow NS) 100~ Voice-control mike
7,000 «
@ 3%
1% 3 2M 100- yes'! ac NS m? 4 ¢4C” 10Va x 2V2 x 7% Remote-control mike
3% 4,000 35kHz Reel of tape
(flutter & @ %
wow NS) 4, Voice-control mike
100-
7,000
@ 3%
1% 3 4M 100- yes ac NS m? 12 *AA" 7% x7Va x 2V Voice-control mike
3% 4,000 Monitoring via internal
(Flutter & @ % speaker
wow NS) 4%
100~ Foot switch
7,000 “*Home adapter” —
@ 3% ac power supply
plus 4-in. spkr
Ac adapter
Phone pickup
1% 5 2M 100~ yes3 ac NS m? 6"D" 113§ x 33 x 10% | Remote-control mike
3y, 4,000 35kHz Reel of tape
(flutter & @ 1% Patch cord
wow NS) Earphone
100- 7V Monitoring via internal
7,000 spker. .
@ 3%
Voice-control mike
2 E.J
17 2 2M 100- yes! ac dc no <o 17 x 4Va x 74, One-piece cast
6,000 3 "“AA” zinc-alloy body
(below Leather carrying case
1%) 2% Auxiliary high-volume
amp/spkr (for PA})
Lapel, fountain-pen,
throat & tie-clip mikes
Phone pickup
Ac adapter
17 3% 2M NS NS ac NS m? NS NS This model currently
being redesigned;
3% new design expected
Spring 1966. Specs
(flutter & here not final
wow NS)
e 5 see 40— yes!? ac ac yesl3 rechg. 4x9% x 10 Three separate heads
7% note 20,000 65kHz 6-v ‘“Cross-field” head
3% 10 @ 7% design
7% 11145 4-watt mono, 8-watt
(flutter & 30- stereo output
wow 5,000 Digital tape counter
0.18% @ "%
@ 7'2) note 11 Extra spkr. for stereo
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Tracks; Features; Included
Speeds; Max, | Mono AC Accessories
, (Flutter, Reel or Freq. Oper- Bias Erase Level Size & Weight Optional Accessories
Make, Model, Price  |wow %)- Size | Stereo Resp. ation Type Type Ind. Batteries (in.; Ib.} initalics
SONY 800 1% 5 2Mm 50—~ yes? ac NS m? 8 D" 124 x 10% x 4V | Avtomatic record volume
3% 6,000 control
7% @ 1% Remote-control mike
(Flutter & 50— 13 Digital tape counter
wow 9,000
0.25%, @ 3% Variable-speed &
0.2%, 50~ pause control for
0.15%) 12,000 transcribing dictation
71
Less than $199.50 @
1% 3V, 2M 90- yes? NS NS none' 4 4D 8% x 8% x 3% Avutomatic record
SONY 9°°-~ 3% 5,000 volume control
. i '! (Flutter & @ 1% Remote-control mike
e wow 90~
B 0.35%, 9,500 5% Voice-control mike
g™ |02% @ 3%
71 7 2M'| 30~ yes’ ac ac m? 10 D’ 13x 10x 4 Remote-start/stop from
1% 16,000 mike (mike not
33 @ 7% 7% included)
7% *Joystick’ tape motion
(flutter & 40~ control
wow 0.4, 3,000
0.3,0.2, @ e Tape-reversing
0.1%) pilot-tone module
Price NS5
TELEFUNKEN 3% 5 see 40- yes! NS NS m 5“D" 10% x 3 x 107 2-watt avdio output
note 14,000
%\ (0.3%) 16 Storage battery & charger
i : 6% Ac adapter
Windproof outdoor mike
Monitor phones
Carrying case or strap
MAGNETOPHON
300, $149.95;
- 1346 5 2M 50- yes? ac ac m? 102 x 8V2 x 3% Digital tape counter
UHER 4000-L 1% 22,000 All-metal case
’ s aons e 3% @7% Rechargeable battery
7 75 Leather carrying case
(Flutter & 70~ Ac supply
wow 5,000
0.15% @ "% Hand- & foot-operated
@ 7%) remote controls
Slide-projector sync
Voice-control
Transistor mixer
1% 3V 2M 200~ yest? ac ac m? rechg. 10% x 6 x 2% Die-cast aluminum case
3% 6,000 Remote-control mike
(Flutter & @ 3% Ac cord
wow NS) 5 Reel of tape
Foot switch
Auto battery cord
Phone pickup
WESTINGHOUSE 17 3% | 2M NS yes' NS NS m 4°D" 3x 10% x 9% Reel of tape
p 3%
= 6
32R1-%$60
RECORDER ROUNDUP NOTES
1. Has jack for ac adapter (not supplied) 8. Built-in ac-line supply rejuvenates bat- 12. Model 6000S with ac adapter; 6000M
2 Level t doubl batt indi teries optional accessory adapter
i [EEie Maeter 1gpubies as Datlery indl- 9. Uses special 20z, 4 x 2} x_ls-in. 13. 2 meters; on playback, left meter in-
cartridge of lg-in. wide tape, 300 ft. dicates battery condition
3. Ac-line power supply built in - I’;ni; Icz(r)t()r(l)clsge4s;na;:(s |tn and G%lz)toM . 14. Full-track heads optional
i i o ode , 4-track stereo; , 4- . o -
4. With optional ac power pack track mono; 6000F, single-track (full- 15  [Expeclad)tgippgmenansignii i SRnie
5. Less batteries track) mono 18 Magnetoph 300, P =0l
; 11. =+2 db and *4 db respectively. Other ¥ gnetophon » REIHACK] MONO; ,
6. Automatic level control speeds: 3%, 40-12,000 =2 db; 1%, 4-track mono
7. 8 “C” cells or 12-volt storage battery 30-10,000 =3 db 17. Built-in ac supply recharges batteries
MARCH, 1966 45
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Add Sound to Your Home Movies

Simple sync box needs no connections to tape recorder! Use on any projector with ““‘universal’” motor

By ROBERT R. SHEPARD

HERE IS A DEVICE WHICH WILL SYNCHRONIZE A HOME
movie projector to a tape-recorded sound track with split-
second timing. It’s simple, uses few parts and requires abso-
lutely no modifications or connections to the recorder. You
can even make the sound in sterco if you like. Accuracy is
good enough to let you dub in speech to synchronize with
lip movements on the screen if you're careful.

There is one special requirement: your tape recorder
must have a synchronous drive motor. Most better-quality
machines have one because it provides a perfectly constant
tape speed. If you are in doubt about yours, check the oper-
ating manual or catalog listings, or write the manufacturer.

The idea behind the synchronizer is simple. Since the
tape speed is constant, then if you also hold the film speed
constant, the two will always remain in synchronization. But
most home movic projectors have brush type motors which
are notorious for inconsistent specd. You could replace the
projector’s motor with a synchronous unit, but that isn’t very
practical. Instead, the synchronizer accomplishes the same
result by sensing the projector’s speed, comparing it to a
constant reference speed and automatically correcting any
difference.

How it works

The diagram shows the synchronizer’s circuit and how it
is connected to a typical projector. The dark lincs indicate
wiring added to the projector.

Relay RY switches resistor R2 in and out of the pro-
jector’s speed-control circuit at about a I-seccond rate. Under
norimal operating conditions the projector runs slightly below
the desired speed when R2 is not connected. When R2 is
switched in, it shunts the specd control, lowers its effective
resistance and causcs the projector to run slightly fast. There-

£

Single, neat 4 x 5 x 6-inch aluminum box contains entire syn-
chronizer. Connecting cable should have grommet.

46

How author added microswitch to his projector. Screw through
gear acts as cam to actuate switch lever.

fore the projector continuously hunts above and below the
desired speed. The time spent at each speed is controlled so
that the average speed is perfectly constant.

Snap switches S2 and S3 do the controlling. The pro-
jector closes S2 once during each revolution of the sprocket.
Likewise, synchronous motor M switches S3 at the desired
constant reference speed. When 82 closes it activates relay
RY which disconnects R2 and slows the projector. The relay
locks on through contact 2. A few tenths of a sccond later,
motor M opens S3, which releases the relay and speeds up
the projector. This cycle is repeated continuously; the relative
timing between the switchings of S2 and S3 determines the
times spent at each speed.

When the average projector speed is correct, the fast
and slow times are equal. If for some recason the average
speed is too fast, 82 closes sooner than normal and starts
the slow part of the cycle earlier. This lengthens the slow
portion and correspondingly shortens the fast portion of the
cycle. The average speed is therefore soon reduced to the
correct value. Just the opposite takes place if the projector
is running too slow.

The two neon pilot lights were added, one indicating
fast speed and the other slow. to help in adjusting the speed
control. D, R1 and CI power the relay (a plate circuit type)
with de. R3 limits the relay coil current to a convenient

RABLO-ELECTRONICS
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value. Capacitor C2 suppresses line spikes, especially from
the projector motor, which can cause trouble.

While almost any type relay will work, T used a her-
metically sealed. mercury-wetted contact type for reliability
and quiet operation. It is available as surplus for $5.95 from
Burstein-Applebee Co. If you use a different relay, you may
have to change the value of R3 for proper operation.

Motor M is a Hurst type CA unit available from Allied
Radio Corp. It is single-speed and comes with capacitor C3.
If vou substitute, make ceriain the motor you use is syn-
chronous. Otherwise the accuracy of the synchronizer will
suffer greatly.

Modifying the projector

The first step is installing snap switch S2. Take the
projector apart enough to expose the drive gears. On mine,
a vintage 1946 model, 1 had to remove only one cover
plate. Next, locate some rotating part which can be modified
to activate the switch once each revolution. Turn on the
projector, adjust it to normal speed and count the number
of revolutions the part makes in I minute. The counting
will be easier it you put a mark on the part so each revolu-
tion will be more distinct. Select a speed for motor M as
close to this number as possible. The Hurst motors come
with standard speeds of 40, 48, 50, 60, 64, 80, 100, 120, 150
and 160 rpm. The speed of mine was 80 rpm.

Don’t exceed 160 rpm, because operation above this
value becomes rather critical. However, slower speeds will
work, so check the Allied catalog if necessary. Make sure
that the projector will run properly with the part rotating
at the selected speed and that the specd control has at least
10% range above and below the selected speed. If not, try
a different speed.

I mounted the switch to the inside of the projector case
with 4-40 screws. To activate the switch I drilled a small
hole in the side of one of the drive gears and sccured a 4-40
X Va-inch screw in it. As the gear turns, the screw moves the
leaf of the switch enough to insure good switching. Slip a
piece of plastic sleeving over the screw to reduce wear.
Since each projector is different you may have to do a lit-
tle figuring to find the best way of installing the switch in

ISR el
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Bent nail soldered to svnchronous motor shaft actuates micro-
switch 83 once per revolutioi.

yours. Make sure the switch won’t be damaged when the
projector is run in reverse.

Add the remaining wiring to the projector as shown by
the dark lines in the diagram and bring it out through a
four-conductor cable to the synchronizer unit. Install a con-
nector in the cable so that the two may be disconnected
when the projector alone is being used. The female end
should be on the projector side to avoid shock hazard.

Construction details

The synchronizer unit was built into a 4 X 5 x 6-inch
aluminum Minibox. Mount motor M so that it activates S3
once during each revolution. First put a right-angle bend in
a small finishing nail and solder it near the end of the motor

L
SOUND SYNCHRONIZER

PARTS LIST
C1—20-uf, 150-volt electrolytic
C2—.01-uf, 600-volt paper
C3—Supplied with M
D—200-piv diode (IN2069 or equivalent)
R1—47 ohms, Y4 watt
R2—500 ohms, 25 watts, wirewound, with adjustable slider
R3—10,000 ohms, 2 watts

; : IR el IN2069200PIV) |
n { o—
[ i 1 3 RI ’ N.C. BLK\ /BLK |
{3 8, [T 1 P A SO
| T oL |1 4c2 +Llc s3 RS AWHT | Schematic of Synchronizer and its connec-
| ] [ oifeoov  20isov (3’3 | tions to projector. Neon lamps 1l and 12
! ivo. | FAST PARTLGE l should include dropping resistors for 117-
I { 0 MOTOR M | volt ac operation: if you use “hare” lamps
J| sz | | R2 | such as NE-2 or NE-51, use 220,000-0hm
[ ON-OFF { | ';AJ%;/\- | resistors in series.
00
nv | I I 25W ADJ SLOW }
60"\ I P |
e e | 1
TYPICAL PROJECTOR ] Il I
MOTOR CKT

S2, 83—spdt snap-action switches (Acro model 2CMD1-2AXX-A24% or
equivalent)

11, 12—117-volt neon pilots with built-in
equivalent)

M—Synchronous motor, Hurst CA series. See text for speed selection®

Cabinet—4 x 5 x 6-inch aluminum two-piece box

3-ft length four-conductor cable, connectors, miscellaneous hardware

*Available from Allied Radio Corp., 100 N. Western Ave., Chicago, Il
60680

resistors (Drake HR117 or

RY—dpdt relay, Clare HG 1077 (Burstein-Applebee part No. 18C912*%, =:*Available from Burstein-Applebee Co., 1012-14 McGee St., Kansas
Universal Relay Corp. cat. No. R3184*** or equivalent—see text) City, Mo. 64106.

S1—dpst switch **#*niversal Relay Corp., 42 White St., New York, N. Y. 10013
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Where the parts go in the box.

shaft so that it describes a circle of about 1V4-inch diameter
as the shaft turns (see photo). Mount the motor on 6-32 x
[Y2-inch screws so that its shaft just clears the bottom of
the Minibox. Then mount the snap switch with 4-40 x
¥8-inch screws with two nuts between it and the bottom as
spacers. Position S3 carefully so that the nail moves its leaf
far enough to give reliable switching as the motor turns.

The relay plugs into a standard 8-pin octal socket. I
mounted the socket in the side of a small metal box open
on each end and secured the box to the inside of the Mini-
box. Mount switch SI and the two neon indicators in the
lid of the Minibox and connect them to the main circuit
with leads long enough to allow removal of the lid. T sal-
vaged a short piece of six-conductor cable from the junkbox
to make the connection. Keep resistor R2 away from any
heat-sensitive components because it gets rather warm. The
construction details are not critical.

Adjustment

After construction adjust the slider on R2 to the middle
of its range and set the projector speed control to minimum
speed. Turn on the projector and synchronizer and watch
the neon lights. If they blink on and off alternately, so far so
good, even if there is no set pattern. You should also notice
the projector speed up whenever the FAST light blinks on.

Next adjust the projector speed control so that the FAST
and sLow lights are on for about equal times. This is the key
adjustment. The synchronizer should have a tendency to lock
in as you approach the proper setting. When locked in, the
lights blink back and forth in a regular pattern although one
may be on longer than the other. This is the main reason
for the lights.

If the FasT light is on more, the projector speed con-
trol should be set for a higher speed. If the sLow light is on
more. try a lower speed setting. However, the unit should
remain locked in over about 20% of the range of the speed
control. This is controlled by adjusting R2 so that there is
about 20% difference between the fast and slow speeds when
the unit is locked in.

If your unit won’t lock in, take the projector apart 1o
expose the snap switch you've installed. Compare its
switching rate with that of S3 in the synchronizer unit. If
you cannot make them equal within the range of the speed
control, you’ve selected the wrong speed for motor M. You
can reduce the lowest speed on the projector somewhat by
adding a power resistor in series with the speed control, but
be careful you don’t slow the motor down so much that it
doesn’t cool the lamp properly. If this won’t do it, you’ll have
to change synchronous motors.

48

Using the synchronizer

Adding sound to a film with the synchronizer is easy
and fun. First start the projector and tape together and
record the sound track to match the action on the screen.
Then whenever you want to show the film with sound merely
start both together again at exactly the same spot as before
and they will remain in perfect synchronization.

To insure proper starting positions 1 splice leaders on
both the film and tape. I then place the start of the film at
the bottom of the film gate and the start of the tape at the
playback head before each showing. Any other scheme that
accomplishes the same purpose should work as well. Just re-
member that the synchronizer must always be used when
you record or play any sound track. Check the adjustment
of the projector speed control occasionally by seeing that the
FAST and sLow lights are on for about equal times.

If you have trouble getting the sound just the way you
want it while watching the film, try recording only a verbal
description of the action. You can then go through without
the projector and make the actual sound track bit by bit to
match the description. If you have a stereo recorder, you
won’t even have to erase the description as you go. Merely
record the sound track on the other channel.

While you can add sound to almost any length movie,
it’s best to splice your short films into one longer one which
tells some sort of story. A few titles at the beginning will
help greatly, especially if accompanied by some well-chosen
music. Don’t spare the scissors when it comes to poor or
uninteresting footage. Sound will enhance a good movie far
more than it will a bad one.

I've made two 40-minute sound tracks so far as well as
several shorter ones. By carefully choosing the music to fit
the action of the film, T find that dialogue is mostly unneces-
sary. While my favorite sources of music are movie sound-
track albums, I’ve also used mood music and Broadway show
recordings and even dipped into the classics on occasjon.
The only real requirement is that the result be interesting
and entertaining. END

TINY FLOOD MAKES NOISE ARC

A high-band police repeater system, in the 150-mc re-
gion, was constructed so that the incoming signal was
brought into the receiver through an antenna diplexer.
broken down to audio, fed into a transmitter and back out
through the other side of the diplexer to the same antenna
for rebroadcast. The transmitter was keyed by a relay in the
receiver squelch circuit.

The system worked fine for a few days, but began to
act up in the repeater mode one night after a snowstorm.

On a strong signal, it would sound good for a split sec-
ond, then fade down into the noise, and the transmitter would
key off. Then the signal would return to normal, and the
whole process repeated itself in a slow but regular oscillation
of the transmitter keying circuit.

Like the desk sergeant said: “Wha hoppen?”

Moisture had got into the coax fitting at the bottom of
the antenna. When the transmitter was on, an arc began at
the wet spot. increasing in intensity with time. Although the
energy from the transmitter was about 3 mc higher than
the receiver frequency, the rf noise generated by the urc
covered a frequency range more than sufficient to put a strong
noise signal into the receiver.

Since the squelch circuit in most FM receivers operates
on the noise the receiver picks up when there is no signal,
this artificially generated noise closed the squelch, turned
off the transmitter, doused the arc, let the signal through
again to open the squelch and turn the transmitter back on,
in a self-sustaining oscillation of sorts.

The moral of this little story is—keep your power dry,
men'—~Eugene Austin

RADIO-ELECTRONICS
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MAGIC-WAND DEGAUSSER is pocket-size tool for set owner or
servicer. To use, magnet wheel is spun and brought near color
TV screen areas where there are permanent patches of color.
After moving it rapidly back and forth, withdraw it while wheel
is still spinning. Pulsating magnetic field generated by spinning
alternating poles degausses picture tube. Device (patermt pend-
ing) was developed by Zenith.

LIBRARY KEEPS ITS BOOKS, thanks ta new Packard-Bell
closed-circuit-TV installation. Five automatic all-transistor cam-
eras with wide-angle lenses scan reading rooms, audio-visuatl
racks and hallways in the Beverly Hills, Calif., public library.
Five 17-inch monitors near librarians’ desks allow them to
watch almost every part of the building. Library officials say
system has cut horseplay in study areas, and reduced thievery
and damage of phonograph records.

1966

MARCH,

DRIVER, IT'S CGLD OUTSIDE, warns new lcelert, standard
equipment on al} British Rover 2000 cars sold in North Amer-
ica. Using a transistor in a chromed housing on the front
bumper as the sensor, the Icelert begins flashing an amber
light on the dashboard at 36°F. The flash rate increases as the
outside temperature falls toward freezing, until at 32°F the
light glows steadily. System is sold separately for about $30
and can fit other cars, 6 or 12 valts, negative or positive ground.

BRI

- —

KEEPING AN EYE ON THE OPERATION is the joh of a closed-
circuit television camera installed in this hank of surgical lights
at Hollywood (Calif.) Hospital. High-resolution, 800-line Sylvania
camera lets medica! staff and nurses follow surgery at remote
locations outside the operating room. Surgeon can converse
with observers via intercom. If he moves the light, operator at
remote point adjusts camera appropriately.

49
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VICTOR BROCINER
ASSISTANT TO

THE PRESIDENT

H. H. Scorr. IncC.,
MAYNARD, Mass.

THE WIDER THE BAND, .

By VICTOR BROCINER

No:

TO OBTAIN HIGH-FIDELITY REPRODUCTION, IT IS NECESSARY
to reproduce the audible range of frequencies but it is neither
necessary nor desirable to design an amplifier to cover a
much wider band.

It is generally accepted that the design of a component
of a system is determined by the over-all performance re-
quired of the entire system: but there scems to be a tendency
1o make an exception in hi-fi. Isolating one aspect of a prob-
lem this way is likely to lead to crroneous conclusions. It has
done so for the advocates of a frequency range well below
and far above the limits of human hearing.

Let us avoid this pitfall by considering the elements of
the hi-fi system: from program source to reproducing Sys-
tem, to room acoustics, to the car. The widest frequency
range claimed for recorded material is about 16 to 25,000
Hz. Broadcasts are more restricted in range. This, then, is
the widest range of frequencies that can conceivably be fed
to the reproducing system in the form of program material.
For the moment, the rash assumption will be made that the
amplifier and speaker can handle this range of frequencies.
The acoustics of the room will certainly introduce variations
in frequency response, but will not be a primary limiting fac-
tor as far as range is concerned.

The last link—the range of human hearing—is a limiting
factor. 16 Hz is just about the lower limit of hearing sensi-
tivity. The high-frequency limit is around 20,000 Hz, for
young people, and considerably lower in older persons.
Hence, a reproducing system covering 16 to 20,000 Hz will
satisfy the requirements of the program material for fre-
quency range as limited by hearing sensitivity alone. It does
not necessarily imply that the quality of reproduction will be
perfect. Phase shift must also be considered, since music con-
sists of complex waveforms, not pure sine waves.

A repctitive complex waveform can be shown to con-
sist of a fundamental sine wave whose frequency is equal to
the repetition rate, and harmonics (overtones) of frequencies
that are integral multiples of the fundamental frequency. If
one or more of the harmonics is shifted in phuse, the re-
sultant complex waveform is altered in shape. The informa-
tion presented to the ear is now different than before. But
can the ear detect the difference? Current theory is that the
ear acts like u continuously scanning wave analyzer and re-
sponds to the amplitude of the harmonics regardless of their
phase relations. In other words, we tend to hear harmonic
structure rather than waveform.

There are exceptions. For example, a large number of
tones can be combined in such a way that they sound like a
rushing noise. Reversing the phase of a few of the compo-
nents changes the sound to a rapidly repeated click (in a dead
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High-quality amplifiers keep getting better and bei-
ter. No one seriously questions that lower distortion
and lower noise are real improvements. But there
is an honest difference of opinion about one kind
of “improvement”: should amnplifier frequency
response be extended indefinitely in both directions
bevond the commonly assumed limits of human
hearing, or should it be rolled off just outside those
limnits?

Here, two men responsible for setting the
courses of engineering development for their inter-

room). Similarly, reversing the phase of onc of the speakers
in a two-way system using a direct-radiator woofer and a
horn tweeter affects the quality of signals having a short “at-
tack™ time, like the sound of tap dancing. In both cases the
phase shift is abrupt, large (180°), and in the middle of the
frequency range. Phase shifts in well-designed amplifiers are
gradual, occur at the ends of the frequency range, and
are quite small within the range of rated frequency response.
Such phase shifts do not produce a degradation of the audible
signul. Thus, although the car is sensitive to certain kinds of
phase shift, these are not to be found in present-day ampli-
fiers. This unswers the argument that a very wide band is
required in order to climinate phase shift within the audible
range.

Transient response is a characteristic that is almost in-
variably invoked to support the need for ultra-wide frequen-
cy range. A transient can be thought of in terms of the re-
petitive complex waveform referred to earlier. If the tran-
sient is not repeated, the equivalent frequency group becomes
a continuous spectrum of frequencies. The equivalence works
in both directions; a group or spectrum of sine waves in
fixed phase relations can be resolved into a transient.

To analyze the behavior of an amplifier to which a tran-
sient is applied, we can mathematically resolve the signal
into a group or spectrum of frequencies. determine what the
amplifier does to the amplitude and phase of each element
of this composite signal, then re-transform the output into
its transient form and see what has happened to its shape.
This implies that the frequency response and phase charac-
teristic of an amplifier deterinines its response to transients.
It means that if we prove something in termis of bandwidth
and phase, we do not have to deal with it all over again as a
transient. (We have assumed that the amplifier is linear.)

It has been claimed that human hearing, or. at any rate,
sensitivity, actually extends to higher frequencies than was
previously believed; also that extremely low frequencies make
a contribution to realism, presumably through the sense of
feeling. These factors are claimed to support the need for
ultra-wide band reproduction. The trouble with this reason-
ing is that most of the sub- and ultrasonic frequencies never
reach the input of the amplifier, and those that do never
come out of the loudspeaker. The lowest frequency anyone
claims to have recorded is 16 Hz. Radio transmitters do not
g0 below 50 Hz; their upper limit is 15 kHz. The best tape
recorders are good to 20 kHz; this is at least as good as the
best phonograph pickups, even though some recordings are
claimed to go higher. Conclusion: The maximum range of
frequencies in the input is 16-20,000 Hz. Of this, the lowest

continued on page 94
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nationally respected companies present their cases.
At left, Victor Brociner of H. H. Scott, Inc., says
that untimited bandwidth is “neither necessary nor
desirable.” Below, Robert E. Furst of Harman-
Kardon, Inc., says “this viewpoint is now open to
serious question.”

We invite you to hear both sides and come to
your own conclusions. Your comments are wel-
come, and Radio-Electronics will print some of
the better letters we get.

Yes:

THE GENERAL CRITERIA FOR AUDIO AMPLIFIER DESIGN HAVE
changed little over the past 50 years. The theories of human
hearing experimentally established in early years with the
most rudimentary test equipment are still adhered to stren-
uously today. As a result, the good textbook says that hu-
man hearing is limited from 20 to 20,000 Hz and is unable to
deteet phase shifts in the harmonic structures of musical
ones.

This viewpoint is now open to serious question. The
human hearing that can detect the subtlest inflection in a num-
ber of different languages has also learned to perceive in in-
tricate detail the multiplicity of sounds produced by the mod-
ern symphony orchestra. The ecar’s capabilities are far too
complex to be described by a simple set of rules. Little work
has been done to gain a more thorough understanding of
them.

Even if the ear cannot hear below 20 Hz. it is not the
only organ of the body that responds to sound phenomena.
The human skin functions as a diaphragm and responds to
subsonic tones. We know that the perception of sound pres-
sure is indispensable to the enjoyment of good music. The
fundamentals of tympani, a contrabassoon or a 32-foot organ
pedal note are felr rather than heard. Many good recordings
contain these fundamentals and a good music system should
have wide bandwidth to reproduce them.

A similar case may be made for the ability of the brain
10 perceive sound phenomena above 20,000 Hz. The mathe-
matical analysis of the attack and decay time of a simple 1-
kHz tone burst indicates an energy distribution over an ¢x-
tremely wide frequency spectrum (essentially from zero to
infinity). Approximately 25% of the cnergy falls outside
the audible range. Clearly this is not heard as a group of
discrete pitches, yet the use of wide-band amplification
equipment lends a sensation of ambience to this type of tone
burst that is not present in a frequency-limited amplifier.

There is a third reason why the modern high-fidelity
amplifier must have wide bandwidth. It is impossible to limit
the high- or low-frequency response without at the same
time introducing phase distortion in the entire remaining au-
dible spectrum. We have learned by many years of listening to
good music that the ear is acutely responsive to phase dis-
tortion in reproduced music. For instance, when a recorded
duet of an oboe and a clarinet was reproduced on a phase-
linear system. the two instruments were clearly separated and
recognizable. Seemingly, the ear has learned to associate with
each instrument those harmonics that pertain to that instru-
ment.

When 15° phase distortion at 10,000 Hz was introduced
into the system, the two instruments started to blend. Al-
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- THE HIGHER THE FI?

By ROBERT E. FURST

though the music was clearly audible, the individual charac-
teristics became blurred and indistinguishable.

Freedom from phase distortion is also important in the
bass region. Good phase linearity will improve the definition
of bass instruments. The differences between a cello and a bass
viol become dramatically apparent, for example.

Stereo has become important in modern high fidelity. It
takes two ears to hear stereo. The phase displacement of the
music impinging upon the (separated) cars creates a sense
of sound direction in the brain. Unless phase linearity, or, at
the very least, precisely equal phase distortion, is observed in
the reproducing chain, stereo perception will suffer severely.

It must also be said that phase distortion is a cumula-
tive phenomenon. Phase distortion in the amplifier will add
cumulatively to the phase distortion in either the loudspeaker
or program source. Therefore, introducing a link with good
phase lincarity into the chain will bring about a corresponding
improvement in the final result. I am sure that the day will
come when the entire chain will be phase-lincar. When this
occurs, we shall have made a great stride toward the faithful
reproduction of the original music.

Opponents of the wide-band approach point out that
high-fidelity equipment produces disturbances of its own that
fall outside the classic 20-20,000-Hz spectrum. These disturb-
ances include turntable rumble, tone-arm resonances, stylus
resonances, ultrasonic noise, and multiplex carriers in FM
stereo. They claim that it is important to limit the spectrum
to avoid the cffects these disturbances have on tone quality.
We have found by experience that this point of view is falla-
cious.

Let us agree that high-quality turntables and tone arms
must be used for the reproduction of high-fidelity music, with
minimum turntable rumble and a damped tonc-arm reso-
nance. Let us also agree that amplifiers capable of reproduc-
ing 20 Hz at full power are not capable of eliminating all
signals from 19 Hz on down. Narrow-band amplifier respons-
es below 20 Hz are usually attenuated at the rate of no more
than 12 db per octave. A 50-watt amplifier capable of produc-
ing 20 Hz at full power would still be able to reproduce ap-
proximately 5 watts at 10 Hz. Unwanted noise in that region
is still being amplified. However, it falls into a nonlincar re-
gion and will readily intermodulate with the remaining mu-
sic, causing audible distortion.

Conversely, a wide-band amplifier, used with a high-
quality record-playing system, amplifies the rumble and the
tone arm resonance with minimal distortion. No intermodu-
lation with the program source resulits. Since the rumble con-
tent is relatively low, it will neither be audible nor will ir

continued on page 94
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In TV Service,
Patience is a Virtue!

But it certainly isn’t the way to make money

By FRANK SALERNO

I'VE KNOWN BENNY B. A LONG TIME.
In fact, he gave me one of my very first
TV assignments back in 1950, when 1
was still going to service school. TV
receiver kit-building was the big thing
then, and 1 had just finished putting to-
gether a 12-inch Transvision kit for my-
self when Ben asked if I would do one
up for him. I picked a 30-tuhe Tech-
master kit that was designed exactly
along the lines of the already famous
RCA 630TS chassis. Ben built the cabi-
net, I built the set and we were on our
way.

Things went along pretty normally.
Except for a service call here and there,
the set worked fine for the next six years.
About that time, Ben moved to a new
home and decided he would like a larger-
screen TV sct. He wanted to finish his
basement with knotty-pine paneling, and
wondered if we could enlarge his TV
picture areca and maybe build the set
into a wall.

“Good idea,” I told him, and imme-
diately got busy rewiring the set to ac-
commodate a 20CP4. When everything
was done, Ben’s basecment was the envy
of the neighborhood. Everyone was de-
liriously happy.

Then came the black year, 1963.
Ben’s wite called to say that the TV set
wasn’t working too well and asked me
to take a look at it. I ran over to the
house and turned the set on, but it didn’t
look bad at all. I sat for a while, drinking
in some daytime TV fare, and finally
left with that great parting line we love
to use—"If it acts up again, let me know.”

She let me know. The following
week 1 was buck, still finding nothing
wrong. Ben’s wife tried to describe the
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trouble she was having with the sct but,
as usual, none of it sounded like any-
thing I ever hope to sece. I bundled up
the chassis and yoke assembly and took
them away with me.

In the shop, I hooked everything
up to the shop tube. I covered the chassis
with an old sheet and watched it cook.
During four days of testing I found sev-
cral minor faults, but none that even
approached the descriptions Ben’s wife
had offered me. | put in a new 6BG6-G

When everything was done . . . .
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to correct slight horizontal shrinkage, a
new 6J5 to eliminate a vertical jitter, a
6K6-GT for improved contrast, a 6J6
to reduce tuner drift, and replaced sev-
eral darkened resistors that were pretty
close to value but looked a little the
worse for wear.

All this was necessary, but it left
me unsatisfied. According to Ben and
his missus, once that set started to act
up, it really went haywire. I saw no such
thing. At any rate, I delivered and in-
stalled the chassis and again used that
great parting line.

I would have been surprised if Ben
hadn’t called me that same night. He
didn’t surprise me—he called.

“Same trouble, Frank.”

‘Oh, no!”

“Yep!”

“Okay, Ben, what can I say? I'll
drop by tomorrow.”

The next day I was at Ben’s house
bright and ecarly. I had arranged with
them that the set should be turned on
a couple of hours before I got there, so
it would be well heated up. Same old
story! 1 squirmed through a half-hour
of morning TV. The picture was beau-
tiful. T exited once more with that gra-
cious, reliable line.

For 4 whole wecks, I didn’t hear
a word from Ben. “Could it be?’ I won-
dered. “It must be. The set has prob-
ably settled down. Oh, happy day.”

I finally mustered up the courage
to give Ben a call that seemed to prove
the old service axiom—“Old troubles
don’t fade away—they just get worse.”
Ben complained that the sct was now
completely undependable. As soon as it

everyone was deliriously happy.
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[ sat there drinking in some davtime TV,

warmed up a half hour or so, he said,
vou couldn’t bear to watch it.

The next morning I showed up
again, about an hour after the set was
turned on. As I walked into the room
| was stunned. There it was—the pic-
ture was completely uncontrollable. It
was sliding and rolling, and the hold
controls were no help. Without turning
the set off, I changed all the sync tubes
and even went through the video and
i.f. strips. There was no helping this
baby, so for the second time I bustled
it all off to the shop. This time I threw
in the picture tube just for luck.

I reassembled the whole business on
the bench and again started the process
of watchful waiting. It seems we spend
a third of our lives, watching and wait-
ing. But they say ull things come to him
who waits, so...we stick it out. 1
waited three days before that picture
would go out of sync again, and then
I was almost sorry it did.

I checked through from the sync
tukeofl point to the sync output, and 1
couldn’t find a single resistor or capaci-
tor that wasn’t 100% on the button. To
make matters more difficult, the trouble
was not consistent. On one channel, the
picture would bob and weave and on
another it would be steady. Even on the
programs that were poor. the sync loss
secmed to depend on the picture content.
One camera shot would run away and
the next camera shot might lock in. Per-
plexing, to be sure,
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Nevertheless, through all my testing
and checking, one clue started to stand
out. It seemed that, whenever the sync
did become unreliable. I nceded only to
advance the brightness control to maxi-

This time I dragged everything away.
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mum, and the sync would take hold.
Even my scope helped to prove this.
Clipped onto the sync output, the scope
pattern became highly contaminated
with video information when the picture
lost stability. But, us the brightness was
turned up, the sync output took on a
crisp, clean look. This was the point at
which the picture took hold.

It didn’t take long to pin down the
culprit after that. [ clipped onto the sync
output and waited until I got the dirtiest
pattern [ could possibly find, and then
quickly pulled off the picture-tube socket.
The syvnc pulses stood up as clean as a
whistle. When the socket was recon-
nected, the pulses became dwarfed and
dirty.

I pursued this further with the volt-
meter, and found the picture-tube grid
was conducting slightly. By changing the
brightness control level of the tube I was
varying the amount of grid conduction.
The sync takeofl, effectively in the grid
circuit of the picture tube, was being
distorted by the grid emission!

And thus was virtuous, uncomplain-

ing patience once again rewarded! END
NEED TELEPHONE
DIALS FOR BUSY-BOX?
Some readers have complained

that they are not able to obtain the
telephone dial needed to complete the
“Busy-Box” (December, page 44). Just
before we went to press each of the
firms mentioned in the parts list con-
firmed that they had a good supply of
dial assemblies. We fell into the trap
that always exists when specifying sur-
plus equipment or components. That is,
a surplus dealer may have hundreds of
an item on hand one day and then sell
his entire stock to another dealer or
manufacturer the next day.

If you need a telephone dial to
complete the project, you can order
them for $3.95 cach by writing to Mr.
W. L. Jennings, Telephone Equipment
Co., 144 Hickory Street, Montrose,
Mich. or to Mr. John Boguski, Tele-
phone Engineering Co., Lincoln Build-
ing, Simpson, Penna.

Mr. Bob Mullican, of Burstein-
Applebee, says that the music box
specified .is still in stock. If your order
was returned unfilled, it was an error.
Place your order again and address it
to his attention.—Editor

Radio-Electronics
Is Your Magazine!

Tell us what you want to see in it. Your
suggestions may make it a better maga-
zine for the rest of the readers as well
as yourself. Write to the Editor, Rapro-
ELECTRONICS, 134 West l4th St., New
York, N. Y. 10011.
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Poor antenna in poor location picks up sig-
nal and lots of interference.

Outdoor antenna is in the clear, picks up
more signal than interference.

Same set, same place, hut connected to out-
door antenna. Fine picture now,

HOW TO KILL INTERFERENCE

Once you’ve found the cause of interference on radio or TV, what do you do about it?

EARLIER, WE SPOKE OF TRACKING DOWN
interference.* But what do you do when
you find it? Or what if you can’t track it
down? Let’s attack these problems in
three steps—what the user can do to his
receiver, what the technician can do to
it, and what can be done to the interfer-
ence source.

For the set owner

The first photo at the top of this
page shows a TV with herringbone in-
terference. It really doesn’t matter
what’s causing the interference, except
that it’s nor coming in on the power line
-—a battery-operated portable proved
that. The key point is that the TV an-
tenna is a pair of rabbit ears. inside the
house, where the signal level is low.
When the rooftop antenna of photo 2 is
tried. the clean picture of photo 3 is the
result. Put the antenna where it gets the
most signal pickup, and you eliminate
much interference. This applies to every
type of receiver—AM. FM. TV, Sw,
etc. Simply putting the antenna on the
roof may not do; you may have to stick
a mast up there, or probe from one end
of the house to the other until you find a
good signal. But in many cases this will
clean up the picture.

Another rule for the user: Keep
lead-in away from ac lines, and from
any wire or metallic object. Photo 4
(next page) shows the worst possible

***How to Track Interference”, Rapto-ELECTRONICS,
December 1965, p. 32
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By THOMAS R. HASKETT

case—the twin-lead is parallel 1o and
only a few inches from unshiclded house
wiring run through the rafters. The re-
sult is much ac hum and noise in the
receiver.

For the technician

Where the antenna is in the clear
and the lead-in well routed, yet interfer-
ence persists. the technician can treat
the receiver. Don’t overlook the possi-
bility of set-generated noise, such as
Barkhausen oscillations—horizontal os-
cillator radiation picked up by the tuner.
The first step in receiver interference is
usually grounding—since by tying the
receiver chassis to earth you bleed off
much unwanted noise.

A short, direct, low-resistance con-
nection to ground is what you want; the
easiest way is (o locate a cold-water
pipe where it enters the building founda-
tion, as shown in photo 5. Note that the
ground wire and strap go to the earth

To S N 1
AC LINE Ca L .

C | TO RCVR AC INPUT

—~
1/600V 1
Fe’ L I |

Fig. 1—If simpler remedies are to no avail,
this low-pass filier for the power line will
probably help. Note that “12-inch winding”
means a winding 12 inches long, not a wire
12 inches long.
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side of the meter and valve. Don’t con-
nect it to the other side, for there's much
resistance in pipe joints.

It's sometimes more desirable to
sink a steel ground spike in the carth,
away from electric and telephone
grounds, but in most cases this won’t be
necessary. Try to avoid using the power
company’s ground, for this often causes
more noise than it eliminates. Whatever
the ground. try a piece of solid insulated
wire—at least No. 10—bolted to the
chassis and thence to ground.

Caution: Don't try a direct ground
on a transformerless set. Because one
side of the ac line is connected 10 chassis.
grounding must be through a capacitor,
such as a .0l1-uf 600-voll paper. Even
SO, in some cases, a receiver will work
better without the ground than with it,
so try it both ways.

If your interference tracking has
proved that the power line is bringing
the noise into the receiver, a line filter is
the specific remedv. Two commercial fil-
ters are Sprague’s Filterol and C-D’s
Quietone. Each is available in several
models, differing in the degree of at-
tenuation and the current rating. If you
like, you can build one, according to
Fig. 1. Whether you buy or build, be
sure the wire in the chokes can carry the
current drawn by the receiver. In al-
most every case, the filter must be con-
nected to earth to be effective, and you
may want to try it at both the chassis
end and the plug end of the line cord, to
see which is most effective.

RADIO-ELECTRONICS
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But if you run lead-in from outdoor an-

tenna like this, watch out!

If the noise leaks around the filter,
you will have to use a shielded line cord,
such as Belden 8422 or Alpha 1746.
You can usually find room inside the
chassis to mount the filter direct, but if
it’s to be installed at the wall receptacle,
you'll have to mount it inside a box.

If the power line is clean and the
interference is coming in through space,
the antenna is picking it up along with
the signal. Solution? A high-pass filter in
FM or TV lead-in. Details are given in
Fig. 2. Again, the circuit works best in
an “earthed” metal box. Representative
commercial models are the Regency
HP-45 and the Drake TV-300-HP. For
an AM receiver, use an antenna trap,
shown in Fig. 3.

In rare cases, you may get direct rf
pickup by circuit wiring within a re-
ceiver. One way of circumventing this is
shown in Fig. 4—taking rf out of the
audio. Note that the grid bypass must be
small to avoid affecting audio frequen-
cies. In even rarer cases, you may have
to wrap foil shielding around a chassis,
making sure it is well grounded.

Source remedies

It’s surprising the number of inter-
ference sources you can find right at
home. One prize-winner is the common
fluorescent light. If you turn it off and
the noise goes away, try grounding its
metal frame. If that doesn’t help, put a
.01-uf, 600-volt capacitor across the line
as it enters the fixture. If thiis doesn’t
work, use a line filter as described be-
fore. One more thing: Check the ballast.
If it’s a 15% low-power-factor type, re-
place it with a 90% high-power-factor
type. The 15% type always gets noisy.

After fluorescents, electric motors
seem to be the most prevalent noise
sources. The usual remedy is simply to
clean and recadjust the brushes, and
check for a missing ground. You can
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HEAVY GND WIRE BONDED
TO MAINS SIDE OF COLD-

WATER SYSTEM

Receiver chassis, noise-producing sources,
filters, need good ground.

try the ubiquitous .01-600 across the
line, but you’ll get better results with a
line filter. If thcre are shields, make cer-
tain they ground effectively and don’t
vibrate and make poor contact.

TV ANT

I L: TVRCVR  TO

|o F CHASSIS TV SET
: i ANT
| TERMINALS

______ J L—8T N°14 ON
3/4" FORM, I" LONG,
CENTER- TAPPED

Fig. 2—High-pauss filter for use between TV
antenna and set will suppress interference
below about 40 mec.

AMANT L
200H

SET ANT TERMINALS

A
= C-40 TO 430PF DEPENDING ON FREQ'

Fig. 3—Purallel-resonant trap in series with
external antenna for AM or short waves
hlock interfering signal. Capacitor C should
be mica or ceramic, or a padder or trimmer
of approximately the right capacitance,
which can be adjusted to null the interfering
signal.

Fig. 4 —
Bypass ca-

yp_ 3 FROM
pacitors in. yoL

first audio CQNT

12AV6,ETC
IST AF AMPL

stage of
many  ra- S00RH
dios  and ;\DQ/
amplifiers

will cut in-
terference picked up by chassis wiring. Not
all such stages will have cathode resistor as
shown here.
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A lot of other appliances can cause
you trouble: air conditioners, oil burn-
ers, blinker lights, neon signs, thermo-
stats, electric ranges, hair dryers, etc,
In each case, follow the same steps:
ground, filter, and shield. Check existing
grounds, shields, and possible internal
filters and choupling networks. Make
sure there is good metal-to-metal con-
tact wherever it’s necessary, as in
grounds and shiclds; intermittents here
cause noise. If shielded ac line isn’t al-
ready used (with a line filter), you might
install one.

While we’re on the subject of the ac
line, why don’t you unplug all appli-
ances in the house, turn off «ll lights,
then go around plugging in a single
brand-new bulb (to draw current with-
out causing noise). If you still get noise,
it’s possible you have loose or faulty fit-
tings, joints, taps, splices, etc., in the
power line itself. These should be
tightened—and that goes for any loose
conduit or electrical box fittings you
find, too. You might even locate a for-
gotten appliance—like the old thermo-
stat I found once that had nothing to
control, but was still arcing away.

All these source remedies concern
interference transmitted chiefly by the
power line. Interference from transmit-
ters, via free-space radiation, is a little
harder to pin down. Sometimes it’s hard
to determine which transmitter and
which frequency, but if you read the
preceding article (December 1965, p.
32), you should have a good idea of
how to get there.

Let’s assume you have tried a high-
pass filter at the antenna terminals. and
it didn’t help. Probably the interfering
signal is being radiated at or near the
frequency of the station you're trying to
receive. Find the transmitter, talk to the
operator, and the two of you can inves-
tigate the situation. If it's a diathermy
machine. radiation or induction heater,
arc welder, or similar noncommunica-
tion device, it is probably just a matter
of improper grounding, filtering or
shielding. Sometimes spurious harmon-
ics are generated by cross-modulation in
poor construction joints in buildings,
such as metal downspouts. This usually
happens only in a strong rf field—sev-
eral thousand watts or so. The remedy is
to bond the poor contact joint securely.

If a communications or broadcast
transmitter, or even amateur or CB, is
causing the interference, it may be their
fault. In almost every case, if you ap-
proach the operator politely. he will co-
operate in checking the rig out. Often
they are not at fault, and if no amount
of trapping will work, you can—as a
last resort—shift the receiver i.f. slightly
to miss the interference.

Occasionally another receiver will

55


www.americanradiohistory.com

cause interference. Remember that al-
most all present-day receivers are super-
hets, with local oscillators that radiate.
Although such radiation in all new re-
ceivers is held to low limits by FCC
edict, exceptional circumstances occur,
and there are quite a few older receivers
not covered by this rule.
Local-oscillator interference in ANI
15 usually an unmodulated whine or beat
note heard along with the desired signal.
It cannot be tuned out but disappears
when the other receiver is tuned to an-
other station. In FM and TV the symp-
tom is the same as an interfering har-
monic—it blanks out the sound or
causes herringbone in the picture. A spe-

cial case is TV horizontal oscillator radi-
ation into AM. It sounds like a buzzsaw
and covers the whole band. (Matter of
fact. it even gets up as far as the amateur
75-meter band!)

I'he general cure here is to reposi-
tion one or both receivers, and/or
ground, filter, and shield. It is generally
fruitless 10 try 1o deal with horizontal-
oscillator radiation at the AM receiver;
it's much better to install line and lead-in
filters in the TV set, grounding them, if
necessary. It has been necessary to shield
the whole TV with a metal-foil lining for
the cabinet. and ground the foil.

Hardly any interference problem is
insoluble. The catch is that the tough

ones take time—and money. If the cus-
tomer wants to spend the cash, you can
clean up everything. In most cases, how-
ever, money is an object, and you must
be prepared to do battie with only a few
weapons.

Look at it this way: The ideal re-
ceiver is a black box, sealed from an-
noying external influences. But wait—
we have to let the signal in. OK, but
just the signal: nothing else. Oh yes, we
have 10 get some ac. don't we? Except
tor battery sets, that’s right. But let’s let
in only 60-cycle sine wave. When you
let in only the signal and the ac, keeping
cverything else out, vou are rid of the
interference. END

Cold-Start Circuits for
Transistor lgnition Systems

By VERN E. BAKER
COLD STARTS WITH TRANSISTOR IGNITION
systems should be faster than with stock
flame throwers. Yet many tuneup men
will tell you that some drivers have
trouble when the temperature gets be-
low 30.

Most cars now have a resistor in
series with the coil primary in normal
run position. This resistor is bypassed,
when the key is on START, by a wire (z)
from the ignition switch or the starter
solenoid (Fig. 1).

Suppose the temperature is down
o zero. When the starter is engaged, the
battery voltage drops to about 9. But
hecause the resistor is bypassed, the coil
primary still passes enough current to
fire the plugs.

STOCK
STOCK IGN
RUN BALLAST coiL

HY
L
0 I
STARTER 0O =
v ’/ soL POINTS
CARS %
TOCK
©0FF  stoCK o
BATT RUN BALLAST coiL
RV
IGN SW
START [WIRE Z
BATT E;:
'
3 POINTS

STARTER
SoL
OTHER -
CARS TO STARTER MOTOR

b
Fig. 1
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WRONG TO TRANSISTOR IGN BALLAST

STOCK
BALLAST

IGN

BATT Sw

STOCK IGN
COIL

DISCONNECT
AT Y
TO POINTS
0
JUMPE
RIGHT orr JUMEER 70 't RANSISTOR

IGN © /sTock

b IGN BALLAST
BATT SW g BALLAST ‘._}D v
--—o——})RUN—»\,\/\,—rﬁ HY

START STOCK IGN
WIRE Z colL

DISCONNECT
AT Y

T0

STARTER TO POINTS

SoL

b
Fig. 2

Most transistor systems have no
provision for muaintaining 9 amps or
so through the coil primary for cold-
weather starts. About 6 amps is border-
line tor a hot spark.

Don’t junk it

But don’t junk the transistor sys-
tem yvou built or bought. /1 will work,
and save vou money on tuneups and
gas. Mistakes are made most often in
connecting the ballast to the ignition
switch. The error happens most on cars
with the switch wired as in Fig. l-a. Gen-
cral Motors cars are wired this way.
The resistance wire is usually in the wir-
ing harness. If the ballast is wired direct
1o the RUN terminal of the swiitch as in
Fig. 2-a. and the stock coil disconnected
at Y. the car would start if pushed. It
could start just as vou released the key.

WwWWwWWwW.americanradiohistorv.com

But it won’t be likely to start in the
START position. Many systems have been
junked because of this easy-to-make er-
ror.

Connect the transistor ballast with
a No. 14 wire at point Y, and run a
jumper around the stock coil resistor
as in Fig. 2-b. Remove or disconnect the
stock coil. Check the coil circuit with
your dealer if in doubt.

TRANSISTOR
IGN AT BALLAST 56 1paNSISTOR 1GN
POINT ¥ T
, 10R 20/ 10W
UPPB SW ON DASHBOARD
Fi; 3
TRANSISTOR
IGN AT BWST TO TRANSISTOR IGN
POINT Y
10R 20/10W
bR * 2 AMP DIODE (HEAT SINK)
GND
170 LOAD SIDE OF STARTER SW
Fig. 4
TRANSISTOR
IGN AT BALLAST 15 TRANSISTOR IGN
POINT Y ¥y ’
10R 20/10W
lo—2"
TO LOAD
SIDE OF RY
STARTER
sw I
Fig. 5
An ammeter in series with the

transistor ignition coil should read at
least 8.5 amps with the motor running.
Reduce the value of the ballast until
about 9 amps is drawn.

Figs. 3. 4 and 5 show sure-fire
methods for cold-weather starts. A 1- or
2-ohm resistor is paralleled with the
ballast on start only. Omit the resistor
for 6-volt cars. END
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Variable Speed for
Your Tapes and Records

Continuously variable speed for recorders and turntables opens the

door to many exciting experiments in sound recording

By FRANK J. DiIiELSI

THIS VARIABLE-FREQUENCY SPEED CON-
trol will drive a turntable or tape ma-
chine with 60 watts of stable frequency
from 50 to 100 Hz. It will vary the speed
of any 60-Hz synchronous, shaded-pole
or capacitor motor over a range of ap-
proximately 83% to 166% of normal.
Musicians can get absolute pitch from
their recordings. The range is wide
enough to producc many novel sound
effects with tape and disc recordings,
including variable echo produced by us-
ing the time delay between the record
and playback heads on a continuous
loop of tape. It is also useful for playing
tapes originally recorded on an off-
speed machine.

Trying to change the speed of a
synchronous motor by varying the
voltage won’t work. The speed of a
capacitor or shaded-pole motor, used in
the lower-cost machines. can be chang-
ed by adjusting the voltage, but the
speed will be very unstable. This unit
variable

uses variable frequency, not

voltage, for stable control of motor
specd.

Circuit

The diagram shows the complete
circuit of the variable-speed drive. V1 is
an oscillator with two feedback loops.
The negative feedback from the cathode
of V1-b to the grid of Vl-a is through
the bridged-T network Cl, C2, R3, RS
and ganged frequency control R4. The
null of this network determines the os-

MARCH, 1966

Author gets set to roll
a tape as he adjusts
capstan speed. Chassis
of original version is
bigger than needed (it
was rack-mounted). A
smaller chassis may be
more convenient for
you.

cillator frequency. The positive feed-
back is through the voltage divider con-
sisting of the lamp Il and waveform
control R2. The nonlinear resistance of
Il acts as an automatic amplitude con-
trol.

Tnstead of an expensive hi-fi output
transformer capable of delivering up to
75 watts at 50 Hz, a lower-cost multi-
tapped bias power transformer is used.
The high-voltage winding is connected
as the primary, and the |17-volt wind-

ce SEE TEXT

T2

c4.8

cs B

R8

v3 12

c7 vz mm? Cit R7 \V! “

ing is the secondary. The taps shown in
the schematic will deliver 108 volts at
50 Hz and 123 volts at 100 Hz with
a 0.5-amp motor load. This voltage
change is desirable because it tends 10
compensate for the rising rcactance of
the motor as the frequency increases.
Panel-mounted pilot light 12 indicates
output and is a stabilizing load.

Substituting a pair of 6550’ for
the 7027-A tubes. and resetting the out-
put taps and BIAS control R 17, increascs
the output to approximately 75 watts.

Voltage regulator tubes V4 and V5
are wired so that the power supply cir-
cuit is opened if the tubes are removed.
Bias supply rectifier D5 is connected to
the power transformer with low-dissipa-
tion voltage divider C10 and RIS,
Bias control R17 is set at —43 volts for
the 7027-A output tubes.

Construction

The unit shown in the photographs
was built for standard rack mounting
on a 17 x 10 x 3-inch chassis. Tt differs
a little from the parts list because I used
some components that were already on
hand. Layout is not critical and the size
of the unit can be reduced considerably
without any difficulty.

To connect the unit to a tapc ma-
chine, disconnect the power lcads to the
capstan motor only and extend them
to pins 4 and 2 of socket JI. The two
motor leads are connected to pins 3 and
1 on J1. When power switch S1 is shut
ofl, sections Sl-a and SI1-b complete the
normal circuit from 2 to | and 4 to 3
on Pl. A dummy cable clamp socket
with internal jumpers can be used if the
drive unit is removed entirely for use
with another machine.

Adjustment
With cable connector J1 plugged
into chassis connector PIl, turn on the

81AS5 RECT 05

8+ RECTS (Di-D4, RE-Ri4)

B V4

Most of the under-chassis components are marked here.
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v3 7027-A  OUTPUT TRANS
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L T G
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] DI D2 Z
S " AEROVOX
Cc8 C9
RI2 2 +:ty PRS 1915
800V CT 16/ 700V ~ OR EQUIV
RI6

250MA I RI7
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£.03 ' IN3I94 oR EQuUIV, SIL RECT
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01,2,3,4 IN3I96 OR EQUIV,SIL RECT,800 PIV, 750 MA

Circuir of the variable-speed supplv. With 6550 tubes and correct bias adjustment, supply
can put out 75 watts between 50 and 100 cycles. With 7027-A tubes shown, outpiit is about

60 swatts.

tape machine or turntable. Then turn
on S| and, after a I-minute warmup,
adjust waveform control R2 until clip-
ping of the sine wave just begins to show
on a scope connected to the plate of
VI-b. Now connect the scope across
output indicator 12 and select the taps

for maximum output without excessive
clipping. The output taps may vary tor
different motors. If the output tubes os-
cillate with R9 and R10 connected, re-
verse the plate leads to the output trans-
former.

Do not change the values of the

R1—1,000 ohms

R2—pot, 1,000 ohms

R3, R5—10,000 ohms, 5%

R4—ganged dual pot, 10,000 ohms (Ohmite type
CCU or equivalent)

R6—47,000 ohms, 2 watt

R7—3,500 ohms, 10 watt

R8—4,000 ohms, 25 watt

RS, R10—39,000 ohms

R11, R12, R13, R14—1 megohm, 1 watt

R15—47,000 ohms

R16—22,000 ohms

R17—pot, 5,000 ohms, linear

C1—0.5 uf, 200 volts

C2—.05 uf, 200 volts

C3—40 uf, 250 volts, electrolytic

C4, C5—1 uf, 200 volts

C6—0.25 uf, 600 voits

C7—40 uf, 450 volts electrolytic

C8, C9—16 uf, 700 volts, electrolytic (Aerovox
PRS 1915 or equivalent)

C10—.03 uf, 1,600 volts (Aerovox VBC 33 or
equivalent)

C11—100 »f, 150 volts, electrolytic

Tl—driver trans., 1.2:1 turns ratio (Thordar-
son 15D85, Stancor A4752 or equivalent
—see text)

T2—output trans, UTC S$52 or equivalent—see
text (This transformer is not listed in
most mail-order cataiogs but it is avail-
able from all UTC distributors.)

T3—power trans., 800 vct, 250 ma; 6.3 v, 5a
(Stancor PC8413 or equivalent)

L—choke, 4 hy, 250 ma (Stancor Cl1412 or
equivalent)

S—3 pdt toggle switch (Arrow Hart 82615 or
equivalent)

F—3-amp fuse

D1, D2, D3, D4—silicon rectifiers, 800 piv, 750
ma (RCA 1N3196 or equivalent)

D5—silicon rectifier, 400 piv, 750 ma (RCA
1N3194 or equivalent)

J1—cable-clamp socket (Cinch Jones S304CCT)

Pl—recessed chassis-mount plug (Cinch Jones
P304RP)

11, 12-—lamp, 117 volts, 3 watts (G-E type S$3)

V1—12BH7

V2, V3-—7027-A tube

V4, V5—0A2 tube

bridged-T network to get lower fre-
quencies because most 60-Hz motors
will draw excessive current and over-
heat when driven with a source much
below 50 Hz END

WHAT'S YOUR EQ°?

———J
FROM 8
80 AMPL 4Q
QUTPUT SPKRS
——

Connections

The diagram shows a recent hi-fi
annual answer to a reader’s query
about how to connect eight 4-ohm
speakers so they could be driven prop-
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erly from the 8-ohm output of an ampli-
fier. What's wrong with it?—pP. E.
Sutheim

What Is It?

This is a color TV set showing a
crosshatch pattern. It is? Who ever saw

one looking like that? This pattern
is firmly locked—no wiggle or jitter.

WWW.americanradiohistorv.com

Conducted by E. D. CLARK

What causes it? The sct? The generator?
Can you figure it out?>—Jack Darr

Two puzzlers for the students, theoretician
and practical man. Simple? Double-check your
answers before you say you've solved them. If
you have an interesting or unusual puzzle (with
an answer) send it to us. We will pay $10 for
each one accepted. We're especially interested in
service stinkers or engineering stumpers on ac-
tual electronic equipment. We get so many let-
ters we can’t answer individual ones, but we’ll
print the more interesting solutions—ones the
original authors never thought of.

Write EQ Editor, Radio-Electronics, 154 West
14th Street, New York, N. Y. 1001].

Answers to this month’s puzzles are on
page 99,

30 Pears Ago

In Gernsback Publications
In February, 1916
Electrical Experimenter

Construction and Use of a Decremeter

Reception of Long Damped and Un-
damped Waves

500-Watt Military Radio Pack Set

How to Build a Photophone

RADIO-ELECTRONICS


www.americanradiohistory.com

Build A Stereo Headphone Amplifier

Neat little “Transistor Twelve’’ costs no more than $30 to build. Battery-
powered, completely hum-free; works with any cartridge, any phones

By STEVEN RISKIND and
NICHOLAS J. YASILLO

HCADPHONE STEREO IS MORE THAN JUST
a way to keep your family happy when
you want to listen to loud music late at
night. Through phones, each ear hears
the signal from one channel only. The
acoustics of your listening room do not
mix the stereo signals before they reach
your ears. You are transported directly
to the recording location, and with a
good recording you will be able to pick
out the location of each instrument.
Stereo through headphones doesn’t suf-
fer from the dryness or the “orchestra-
inside-your-hcad” effect that makes
monophonic listening through phones
less than ideal. [Since stereo recordings
(as contrasted with binaural ones) are
made with wide mike spacing and in-
tended to be played through speakers,
the effect through headphones is a little
exaggerated and is not everybody’s cup
of tea, But it is pretty exciting.—ZEditor]

Stereo headphones can deliver the
performance of a speaker system many
times their cost. Because they require
very little driving power, it is possible to
design inexpensive, flea-power equip-
ment for them.

A simple approach

The Transistor Twelve is a pream-
piifier that drives low-impedance stereo
headphones from a magnetic phono car-
tridge. Its power supply is a pair of hum-
less dry cells. It has gain and blend con-
trols and can feed a sterco power ampli-
fier. After several years of headphone
listening, we are convinced that tone
controls will not be missed on this type
of preamp.

TO C2 & R3 IN 2ND CHAN

R6 (COMMON TO BOTH CHANNELS)

Neat cabinet is
just a 7 x 7 x 2-
inch chassis, care-
fullyv spraved
black and laheled
with dry-transfer
letters.

Circuit board fits
into cabinet with
room 1o spare.
Noteplastic
sponge block un-
der board; a simi-
lar piece over the
board makes a
tight  “sandwich”
when the bottom
cover is fastened,
and is a perfect
shock  mounting
for the circuit
hoard. Controls
(top of photo) for
amplifier outpuis
were omitted in
final design.

| CHAN ONLY

OTHER IS IDENTICAL

A GAIN B GAIN BLEND

99 ©®

~3V TO OTHER CHAN

INPUT A 4CI
Ji 20

I

2NI308

2NI308 Dy T =W
RI8

200 i
c9 I R2I J2

2N1309 ;.‘—'V\/v—eg—? AMPL OR RECORDER

6 10K Y ouTPUT

cio .
1000t /6V J3
s T Y [|PHone outpUT
TO

8
—t -9V

2
RIS%Z.EK R2021040
OUTPUT OF OTHER CHANNEL

= GND

POINTS A,8,C,0,E,F CORRESPOND TO POINTS ON CKT BOARD * = SEE TEXT 2
—— D=—3V BATTINPUT  E=OUTPUT FOR PWR AMPL OR TAPE DECK  F=HEADPHONE OUTPUT (LOW Z}

Fig. I—Schematic of one channel of the Transistor Twelve. Transistors are stable, inexpensive germanium units (about a buck apiece).
If you like, connect FM tuner through 002 uf shunted by 330,000 ohms, then through 01 uf to point X in diagram.
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Fig. 2—Exact reproduction of circuit board pattern used in original Transistor Twelve.
A negative of this, blown up to exactly 4 x 6 inches and used to expose a photosensitive
copper-clad circuit board, will make a perfect duplicate of authors' board.

For a stereo amplifier, you will need two of
every part listed except those marked *, of
which you need only one.

Cl, C3—20 uf,
Electromite)

C2—450 uf, electrolytic (Cornell-Dubilier Elec-
tromite)

C4—omitted

C5, C7—40 uf,
Electromite)

C6—1 uf, Mylar or metallized paper

C8—.02 uf, Mylar or metallized paper

C9—0.1 uf, Mylar or metallized paper

C10—1,000 uf, electrolytic (Cornell-Dubilier
Blue Beaver 1000-6)

Electrolytic capacitors can have any voltage

rating from 3 up; brand names are given only

to indicate what was used in original. Other

makes may differ in size and not fit circuit

board pattern.

R1-—820,000 chms

electrolytic (Cornell-Dubilier

electrolytic (Cornell-Dubilier

CHANNEL T —

CHANNEL 2 ¢

!

Fig. 3—Layout of parts on circuit board. This draw-

ing is to scale as is the pattern of Fig. 2 (hut
componeni sizes, especially capacitors, may differ
from this). C3 is not on board; it’s connected from

point B to the high side of RS (gain).
60

R2—82,000 ohms

R3, R8, R15, R21—10,000 ochms

R4—1,000 ohms

R5—pot, 25,000 ochms, audio taper

R6—15 ohms*

R7, R14—see text

R9, R13, R16, R19—2,200 ohms

R10, R12, R17, R18—220 ohms

R11—33 ohms

R20—10 ohms

R22—pot, 50 ohms, linear*®

All resistors 14 or 145 watt, 109,

41, J2—phono jacks

43—2-circuit (stereo) phone jacks*

Ql, Q2, Q4, Q6—2N1309 (RCA, TI)

Q3, Q5—2N1308 (RCA, TI)

S—spst toggle switch®

Chassis, 7 x 7 x 2 in., with bottom plate*

Two No. 6 dry cells (1.5 volt)—pair in series
for both channeis®

Circuit board or terminal strips

Hardware

A= CARTRIDGE INPUT

B= TO GAIN CONTROL

C = FROM GAIN CONTROL

D= —3V (BATTERY)

E= TO POWER AMP OR TAPE RECORDER
F = HEADPHONE OUTPUT

Each channel of the Twelve consists
of an input gain stage followed by two
amplifying blocks and an emitter fol-
lower. Transistor QI is the input stage.
Capacitor C2 decouples it. Following
the input stage is the gain control, placed
here to reduce hiss from the input tran-
sistor. If the gain control were placed at
the input, the first stage would always be
running wide open into the succeeding
stages.

Transistors Q2 and Q3 comprise
the first of the two amplifying blocks.
Q2 is dc-coupled to Q3, and R7 and RS8
set the bias for the pair of transistors.
C6 and RI1l make a feedback loop
around the stage, which lowers the dis-
tortion and stabilizes the gain in the am-
plifying block. The feedback loop also
provides RIAA record compensation.
Actually, C6 and R11 provide bass boost
from 20 to 1,000 Hz. C8, the feedback
capacitor in the second amplifying block,
provides the treble cut above 1,000 Hz.
To insure accurate compensation, the
feedback capacitors should be high-
quality components, the same in each
channel.

The second amplifying block is
identical to the first except for the feed-
back circuit. The output of this second
block can drive an external power ampli-
fier. It also drives the base of Q6 a p-n-p
transistor, wired as an emitter follower.
The emitter follower’s output impedance
is low enough to drive the sterco head-
phones. C10 blocks the dc on the emitter
of Q6 so that only ac can appear across
the coils in the phones. Because C10 is a
1,000-uf  capacitor, the Transistor
Twelve’s response is less than 3 db down
at 25 Hz.

Tests with a signal generator and
oscilloscope show that the Transistor
Twelve can provide a maximum clean
signal of about 0.8 volt. This and the ef-
ficiency of the headphones (how much
sound they make for a given input) de-
termine the maximum undistorted level
you will hear. We like our music loud,
and we’ve found that there is plenty of
clean sound with Koss SP-3 or PRO-4,
Jensen HS-1, or Sharpe HA-8 or HA-10
headphones. Any other low-impedance
stereo hcadphones will work if they are
as efficient as the ones mentioned. The
efficiency of other phones can easily be
tested in any hi-fi showroom.

The Transistor Twelve can be used
with all magnetic phono cartridges that
produce more than 2 mv for a record-
ing velocity of 5 cm/sec. Any of the
stereo cartridges in widespread use to-
day has sufficient output,

If you are going to use the Transis-
tor Twelve to drive a sterco power am-
plifier, the amplifier must be sensitive
enough to be driven to full output by 0.8
volt. (By unplugging the headphones.
the Transistor Twelve will be unloaded
and the undistorted output will rise a lit-
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tle. Also sce the note on biasing for
another way of increasing the maximum
voltage swing.)

You can use the Transistor Twelve
to add sterco phones to your monophon-
ic hi-fi system by paralleling its ampli-
fier outputs and connecting them to the
input of your power amp or to a
preamp’s high-level uncqualized input.

Construction of the Twelve

The Transistor Twelve Circuit
board shown in the photographs was laid
out with tape resist and etched. You can
duplicate the layout with tape, or, if yvou
have photographic equipment, make a
full-size negative of the layout. This neg-
ative can then be contact-printed onto a
photosensitized circuit board, which is
then developed and etched.

The circuit could just as easily be
wired up on a perforated phenolic board
or even conventionally, point-to-point.
The 4 x 6-inch circuit board leaves plen-
ty of room to wire controls and connec-
tors on the front and back of the chassis.
There is no neced to use shielded cable
anywhere inside the chassis. Keep input
jacks and wiring away from output cir-
cuitry.

Before operating the unit, set the dc
biases in the four amplifying blocks to
optimum levels. This allows the Transis-
tor Twelve to produce the largest clean
signal possible and deliver the most
power to the headphones.

The voltage on the collector of Q3
in each channel should be adjusted to
read 1.5 volt on a vtvm or 20,000-ohm/
volt vom. This is done by varying the
value of R7, which should fall in the
range of 180,000 to 330,000 ohms. The
second amplifying block should produce
approximately 0.9 volt on the emitter of
Q6. To adjust, vary the value of R4,
which should fall in the same range as
R7. Sct these voltages accurately, or you
may have high distortion. This procedure
will take care of transistor variations, so
you do not have to select 2N 1308’s and
1309's. We strongly reconumend that you
not change transistor types.

NoTe: The collector bias on the
first amplifying block is set at half the
supply voltage to give maximum output
voltage swing. This would be ideal for
the second amplifying block, but there,
current drain must be considered. With
0.9 volt on the emitter of Q6 in cach
channel, the Transistor Twelve will draw

about 130 ma, a reasonable drain. Rais-
ing the bias to 1.5 volts will nearly treble
the power consumption. If you want a
larger outout from the Transistor
Twelve, build a well-filtered power sup
ply for the unit and also put small heat
sinks on Q6 in each channel. Such modi-
fications are not necessary for head-
phone listening and for using the Tran-
sistor Twelve with most power ampli-
fiers.

The cabinet was made froma 7x 7
X 2-inch aluminum chassis with a bottom
plate. The chassis was given two coats of
Krylon metal primer, two coats of flat
black paint, and a coat of clear Krylon.
It was then lettered and given two more
clear coats.

The dry cells that power the Tran-
sistor Twelve should last 6 months if the
unit is used 2 hours a day. The cells
could be replaced with a very well filtered
3—4-volt dc supply, but unless the unit
is used many hours each day, such a sup-
ply will equal the cost of many years’
batteries. Battery operation has the ad-
vantage of entirely hum-free perform-
ance. The low supply voltage and the
choice of transistors make hiss nearly
inaudible. END

Wireless
Intercom

Is CB
Transcelver

Line-powered 3-watt CB base-station
transceiver converts to 100-mw unit for
use as intercom and for short-range com-
munications

FOR THE LAST YEAR OR S0, CIRCUITS IN
intercoms and CB transceivers have been
relatively static with few new circuits
worthy of note. Now, Radio Shack has
brought out its SELECTaCOM, a com-
bination wireless intercom and CB basc-
station transceiver. As an intercom, it
functions as a 100-milliwatt transceiver
operating into a built-in whip antenna.
It has all the conveniences of a wired-
wireless (carrier-current) intercom
without restricting communications to
units on the same side of the power dis-
tribution transformer.

Connect an external CB antenna,
flip the HIGH-LOW power switch to HIGH
and the SELECTaCOM is ready for serv-
ice as a class-D transceiver operating
under Part 95 of the FCC Rules. It re-
sembles a standard intercom with the
usual TALK, LISTEN, DICTATE switch and
volume control on the front panel.

The CB intercom is a seven-tube
ac-dc unit with a 32A8 transmitting os-
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cillator and rf amplifier, 12BA6 receiv-
ing rf amplifiecr, 12AJ7 converter and
crystal oscillator, 12BA6 i.f. amplifier,
12AL5 squelch tube, IN6Q detector and
ave, 12AV6 mike preamplifier, and a
sccond 32A8—its triode is used as the
first af amplifier and the pentode as the
audio output and modulator stage.

The units are shipped with channel
5 transmitting and receiving crystals and
with the power and antenna switches in
the Low and WHIP positions, respective-
ly. These switches and the external an-
tenna jack are covered with a strip of
tape. A printed sticker warns that the
tape may be removed only after obtain-
ing a class-D CB license.

[The FCC recently circulated a let-
ter emphasizing that a transmitter cap-
able of more than 100-mw input does not
meet the requirements of Part 15 of the
Rules and must 70t be operated without
a license.

The commission points out that
reduced power lessens interference and
power-reduction switches in CB trans-
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Bt——

mitters are permissible and encouraged.
—Editor]

The diagram shows the transmitter’s
rf circuitry and the power input switch.
Heising modulation is used. When the
switch is in the HIGH position, plate and
screen voltages and currents of the rf
amplifier are normal for 3 watts input.
Throwing the switch to LOw inserts a
30,000-ohm resistor in series with the
B-plus lead to the final amplifier. The re-
sistor reduces the plate and screen volt-
ages and limits the input to under 100
mw. A 10-ohm resistor loads the modu-
lation transformer and reduces the audio
voltage to prevent overmodulation.—
Robert F. Scott
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“He's a good worker.

I'd promote him P a N
right now | '
if he had

more

education

in electronics.”
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CRET

Accredited Member
of The National Home Study Council
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Could they
be talking
about you?

You'll miss alot of opportunities
if you try to getalong in the elec-
tronics industry without an ad-
vanced education. Many doors
will be closed to you, and no
amount of hard work will open
them.

But you can build a rewarding
career if you supplement your
experience with specialized
knowledge of one of the key
areas of electronics. As a spe-
cialist, you will enjoy security,
excellent pay, and the kind of
future you want for yourself and
your family.

Going back to school isn’t easy
for a man with a full-time job
and family obligations. But CRE!
Home Study Programs make it
possible for you to get the addi-
tional education you need with-
out attending classes. You study
at home, at your own pace, on
your own schedule. You study
with the assurance that what
you learn can be applied to the
job immediately.

CRE! Programs cover all impor-
tant areas of electronics includ-
ing communications, servo-
mechanisms, even spacecraft
tracking and control. You're
sure to find a program that fits
your career objectives.

You're eligible for a CREI Pro-
gram if you work in electronics
and have a high school educa-
tion. OQur FREE book gives com-
plete information. For your

copy, airmail postpaid card or

write: CREI, Dept. 1403-D,
3224 Sixteenth Street, N.W,,
Washington, D.C. 20010.
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EQUIPMENT REPORT

Sony-Matic TC-900
Battery Tape Recorder

Circle 23 on reader’s service card

THE SONY-MATIC TC-900 PORTABLE TAPE
recorder looks different from most other
portables in its price range in a very im-
portant way: it has no record-level me-
ter, and no record-level control.

These omissions are no oversight.
The Sony-Matic uses an automatic vol-
ume control (avc) to compensate for
variations in the level of the input sig-
nal. In such applications as recording
telephone calls—where the voice at the
phone ncarer the recorder is invariably
much louder than the voice from the far-
ther phone—the ave prevents underre-
cording of the softer voice while pre-

VOA o NETHERLAND
S

© SWITZERLAND o
FORTUGAL

. A 5' © BBC © HAVANA
€G! . © SKELTON
g SWARSAWe VATICAN o MEXiCO L |
© CARACAS 9]
of @

CVATICAN -
° BBC o
* BBC .

HERLANDS o
© BERLIN
A o MOSCOW

Now—tune short wae
38 easlly as AM!

® JUELICH SKELTON ®

18

TTON® MOSCOW o SKELEPN o SWEOEN ° MEXICC
"2 ®ANKARA o MEXIC! l53 & CANADA ® Ri
© LYNDHURST 4 © ATHENS

SHEPPARTON
SOFIA » MERICO® " 9
© BUCHAREST .

... with hallicrafters’ new

5200 “Leglonnaire™

foreign broadcast (plus U.S.) receiver

Hallicrafters new “‘S-P-R-E-A-D TUNING’ lets you zero in
with local-station ease and precision from all over the globe!

B Four super-spread short wave bands plus U.S. standard
broadcast.

B Logging scale for instant re-tuning of any station.
m All new, sensitive super-heterodyne circuitry.

m Jack for headphone,

§50%5

Available in Canada through Gould Sales Co.

write for complete
specifications

hallicratfers

5th & Kostner Aves., Chicago, lilinois 60624
Export: International Division

:@m@ W %M/Amam/y&”

Circle 27 on reader’s service card
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venting overload distortion of the louder.

The avc has its peculiarities and
side eflects, of course. When recording
in noisy surroundings, it automatically
raises the recorded level of the ambient
background noise whenever no one is
speaking; and it compresscs musical dy-
namics to the point where the music
(though still listenable) is suited primar-
ily for background listening.

Music recorded or played on this
machine would be suitable only for
background in any case, for the fre-
quency response of the recorder is lim-
ited, dropping gently at about 4 KHz
(at 3% ips, its higher speed), and falling
rather precipitously thereafter. Speed
regularity is fairly good, and a recorded
sine-wave form observed on an oscillo-
scope looked quite presentably clean at
lower scttings of the output gain control.

Distortion at higher output levels is
rather high, but this may be somewhat
reduced by opening the case lid (which
reduces bass resonance) listening
through good headphones instead of
through the unit's own speaker, or play-
ing the tape back on another machine.

Like most inexpensive  recorders,
this one records rather better than it
plays back. Most natural-sounding re-
sponse was obtained with the tone con-
trol turned to the 3 o’clock position or
higher (nearly full treble).

The Sony 900 is convenient to use.
It is equipped for ac operation without
external adapters, just the cord provided
with the machine. Threading is as sim-
ple as it can get. The plastic window in
the case lid gives a good view of the
reels inside, but the amount of tape left
on these reels would be easier to judge if
the surface below them were lighter in
color. The plastic window is not cali-
brated to indicate the amount of tape
remaining on the 3% -inch reels, nor is
there any tape counter.

The carphone monitor jack is “live”
during record as well as playback, a
desirable feature that is often omitted.

The batteries provided are rated at
20 hours of life in this recorder. They are
standard D size, and easy to replace. A

contnued on page 69
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You call it tiny.

We call it progress!

i

This is the new E-V 1 177.
An FM stereo tuner and 50 watt
stereo amplifier. All in one neat package.

Don’t let its calm exterior fool you.
The inside is packed with action.
Solid-state circuitry born of our lengthy
experience in acrospace electronics.
Nothing wasted. Every ounce contributes
to superb sound reproduction.

You can tackle the biggest musical
sounds on record with the [177.
It’s more than equal to the challenge.

When teamed with a pair of famed
Electro-Voice speakers, you've achieved
a matched high fidelity system of

rare excellence. And the E-V approach
to high fidelity design makes installation
casy and operation cftortless.

Oh. One other thing about the
E-V 1177. The price. IUs right in line
with the size. Small. Just $280.00,
including the walnut-pancled case.
See your E-V dealer for a
demonstration. Or write for our
complete high fidelity catalog. /1’s big!

ELECTRO-VOICE, INC., Dept. 364E,
613 Cecil Street, Buchanan, Michigan 49107

high fidelity systems and speakers « tuners, ampliliers, receivers o public address loudspeakers ¢ microphones « phonograph needles and cartridges » organs « space and defense electionics
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If you don’t know how to

service radios but
you'd like to learn fast-

Get these two great books ... a $9.90 value

only 99¢

by joining the Electronics Book Club today!

RADIO SERVICING MADE EASY—by Leonard C. Lane.

Here is a wonderfully helptul set of two handbooks written by an expert with years of practical servic-
ing experience. He tells you everything you want and need to know about radio servicing today. Nothing
is left out. You get down-to-earth facts and techniques you can use at once, including many tricks-
of-the-trade never put in print before. just a few of the eye-opening things you’ll discover: Working
With Transistors/Getting started. What is a reference point? Approaching the transistor. Pairs of
diodes. Testing Transistors and Printed Circuits/Checking transistors. In-circuit transistor testing.
Troubles. Measurements. Replacing resistors and capacitors. Servicing Transistor Radios/Batteries.
Stage-by-stage analysis. Typical circuits. Servicing Auto Radios/Installation and removal. Servicing.
Using signal generator. AM Receivers/Frequency range. Ac-dc power supplies. Troubleshooting. FM
Receivers/AM-FM Tuners/Communications Receivers/Tuning troubles. Receiver analysis. Noise limiters.
Marine receivers/Marine frequencies. Receiver circuitry. Checking the direction finder. Rf amplifier
stage. Mobile Radio. Plus many other subjects.

Here is an extraordinary offer to introduce you to Gernsback Library’s

HOW THE CLUB WORKS

4 s Electronics Book Club, specially designed help you increase . "
famou G O o0 T SEEEyTCStency o) hglp' vol The Electronics Book Club will send vou, every other month, the News

vour know-how and carning power.

WHY SHOULD YOU JOIN!

Whatever your interest in electronics—radio and TV servicing. audio and

Bulletin describing a new book on a vital area of electronics. As a mem-
ber, you alone decide whether vou want a particular book or not. You
get 2 books now tor 99¢ and need take only 4 more within 4 vear, from
a wide selection to be offered. And the Club saves you money on the
books vou take, regardless of higher retail prices.

HOW TO JOIN

hi-fi, industrial ¢lectronics, communications, electronics as a hobby-—vou’ll
find that the Electronics Book Club will help you get the job vou want,
keep it, improve it, or make vour leisure hours more enjoyable. By broad-
ening vour knowledge and skills, you'll build vour income and electronics

enjoyment as well.

WHAT BOOKS ARE OFFERED?

From Gernshack Library and other leading publishers come the country’s

most respected books in the field of clectronics. All are deluxe, hard-

covered books of permanent value, oficred at considerable cash savings to

members, regardless of higher retail prices.

TYPICAL CLUB SELECTIONS:

Servicing AGC Circuits
Reg. $6.00—Club price $4.95
{You save $1.05)
Probes For Test [nstruments
Reg. $4.60—Club price $3.35
(You save $1.25)
Diode Reference Book
Reg. $6.25—Club price $4.95
(You save $1.30)
TV Sweep Oscillators
Reg. $6.00—Club price $4.95
(You save $1.05)
Color TV Repair

Reg. $4.60—Club price $3.25
(You save $1.35)
Handbook of Electronic Tables
Reg. $4.95—Club price $3.50
(You save $1.45)
Elements of Electron Physics
Reg. $5.65—Ciub price $4.45
(You save $1.20)
Transistor Reference Book
Reg. $6.00—Club price $4.50
(You save $1.50)
Audio Design Handbook
Reg. $5.00—Club price $3.75
(You save $1.25)
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Electronics Data Handbook
Reg. $4.60—Club price $3.25
{You save $1.35)
Mandl's Television Servicing
Reg. $8.95—Club price $7.95
(You save $1.00)
Electrical Appliance Service Manual
Reg. $6.75—Club price $5.75
(You save $1.00)
Basic Math Course for Electronics
Reg. $6.45—Club price $5.15
(You save $1.30)
The V.T.V.M.

Reg. $4.60—Club price $3.35
(You save $1.25)
Basic Transistor Course
Reg. $5.75—Club price $4.50
(You save $1.25)
Industrial Electronics Made Easy
Reg. $5.95—Ciub price $4.35
{You save $1.35)
Horizontal Sweep Servicing Handbook
Reg. $5.75—Club price $4.50
(You save $1.25)
The Oscilloscope
Reg. $5.20—Club price $3.95
{You save $1.25)

Simply mail the coupon today. You will be sent your two-handbook
set—RADIO SERVICING MADE EASY, which regularly sells for $9.90.
We will bill you 99¢ (plus a few cents postage). If vou are not pleased
with the sct, send the books back within 10 days and membership will
be cancelled. Otherwise, you will enjov all these benciits:

* Get two books immediately for 99¢
* Free 10-day examination privilege.

* Continuous cash savings.
* Free charts given with many books.

* You alone decide which books you
want. Books are returnable.

* Club books are practical working
tools, written by experts.

Gernsback Library, Inc., Electronics Book Club, Dept. RE36
154 West 14th Street, New York, N.Y. 10011

Please enroll me in the Electronics Book Ciub and send me the TWO-HANDBOOK
SET: RADIO SERVICING MADE EASY. Bill me only 99¢ plus shipping. If not
pleased, | may return both books in 10 days and this membership will be cancelled.

I |

I [

I |

[ !

= As a member, | need only accept as few as 4 additional books a year—and I
may resign any time after purchasing them. All books will be described to me in I

| advance, every other month, in the Club Bulletin. and a convenient form will |

| always be provided for my use if I do not wish to receive a forthcoming book. You
will bill me the special Club price for each book | take {plus a few cents postage) I

| —regardless of higher retail prices. l

| |

I I

!

|

|

I

]

L A
(please printy I
AUFESS it b 19 g srmo mieis m e moir. swioed] T VTSNS Ao e s o T |
|
Gty ™ e s b - ST o 5 2 IR s State. ... .. .Zip Code. .. ... ... .. |
| [0 SAVE! Enclose your 99¢ now with this coupon and we will pay postage. |
| Same return guarantee privilege. l
————— v
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EQUIPMENT REPORT continued

cloth tape is supplied for cleaning the
heads.—/van B. Berger

MANUFACTURER'’S SPECIFICATIONS
Speeds: 3%, 1% ips
Tracks: two
Max. reel size: 3 in.
Bias frequency: 30 KHz
Power output: | watt
Supply: 6 volts (4 D-cells or built-in line-oper-
ated supply)
Size: 8% x 8% x 3% in
Weight: approx. 41, |b less batteries
Price: $67.50

Knight-Kit KG-415 Four-Track
Stereo Tape Recorder

Circle 24 on reader's service card
USED TO BE, IF YOU WANTED A “PROFES-

sional” recorder, you went out and
bought a professional recorder—for
$500 to $2.000. Otherwise, well, there

was a nice line of recorders priced be-
tween $100 and $300 you could choose
from. Recently, the gap has been filling
in. There are now recorders at almost
any price you care to name.

The word “professional” is getting
fuzzier month by month. What I mean
by it in this case is: a recorder that
compares favorably with machines used
by pcople in the field who know their
work, take it seriously and try to make
money at it. Specifically, this means a
frequency response of 50 to 15,000 Hz
within 2 db, or better, at 7v2 ips, noise
level more than 40 db below average
recording level; flutter and wow less
than 0.2% at 7'z ips; scparate record
and play heads, a valid and reliable
record-level indicator (either an “eyc”
wbe or a meter), a high-frequency,
low-distortion bias and ecrase oscillator,
and a fair amount of ruggedness.

Now when all these features and
more can be had in a kit for $250, that’s
worth a report. Allied Radio Corp.’s
Knight-Kit division has combined them
all in the KG-415, a four-track stereo
job with all-transistor circuitry and an
excellent two-speed, two-motor Viking
transport—with three separate heads
and no pressure pads. (Pressure pads.
the easy way to insure tape-to-head con-
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INNOVATION

80 Technical sessions, 300 papers
— all at the New York Hilton

4 fioors of exhibits — all at the
New York Coliseum. Four days
only — Monday - Thursday

Gala IEEE Banguet—wednesday,
7:15 p.m., New York Hilton Grand
Ballroom — $15.00

Free shuttle busses between the
Hilton and the Coliseum —
every few minutes

Registration — Members $2.00 —
Non-members $5.00. Ladies $1.00.
Good for all days — Technical
Sessions and Exhibits. In and
out privileges.

EXHIBITS (4 days only)

TECHNICAL SESSIONS

Students (over 14) accompanied by adult will be admitted to
Exhibits Thursday only. $2.00. (Not more than 3 per adult)

< IEEE EXHIBITION

in

lectrical
lectronics
ngineering

Monday through Thursday
11:30 am. - 9:30 p.m.

NEW YORK COLISEUM
°

Monday through Friday
NEW YORK HILTON

MARCH 21-25, 1966

NOW! Solve Electronics Problems
fast with New Patenigd Sli(j-e Rul_e.

That's right! This amazing new Electronics
Slide Rule will save you time the very first
day you usc it. It’s a patented, all-metal 10”
rule that features special scales for solving
reactance, resonance, inductance and cir-
cuitry problems . . . an exclusive ‘‘fast-
finder” decimal point locater . . . widely-
used formulas and conversion factors for
instant reference. And there's all the stand-
ard scales you neced to do multiplication,
division, square roots, logs, ctc.

Best of all, the CIE Electronics Slide Rule
comes complete with an Instruction Course

of four AUT0-PROGRAMMED " lessons. You'll quickly
learn how to whip through tough problems
in a jiffy while others plod along the old-
fashioned “pad and pencil” way.

Electronics Slide Rule, Instruction Course,
and handsome, top-grain lcather carrying
case . . . a $50 value for less than $20. Send
coupon for FREE illustrated booklet de-
scribing this Electronics Slide Rule and
Instruction Course and FREE Pocket Elec-
tronics Data Guide. Cleveland Institute of

Electronics, 1776 E. 17th St., Dept. RE-
120, Cleveland, Ohio 44114.
TRAI)E\IARK

Cleveland Instﬂ:utel
of Electronics |

|
|
(
I 1776 E. 17th St., Dept. RE-120, Cleveland, Ohio 44114 |
I send FREE Electronics Slide Rule Booklet. Special Bonus: Mail |
' promptly and get FREE Pocket Electronics Data Guide too! |
| |
| === NAME_____ PR ——
I (Pleasa Printy I
| | ADDRESS - N COUNTY. |
| coupon |
| ' (o] o A— __STATE _ZIP |
| tOday A leader in Electronics Training...since 1934 |
i d—— — — — — —— — — —— — — — ——— —— —— —————— ———— —— — —
Circle 29 on reader’s service card
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tact, are supposed to wear the heads five
times faster than the tension method of
holding tape against the heads.)

The whole KG-415, clectronics
and transport, is an impressive piece of
hardware. Examples: The KG-415 can
mix mike and “line” (high-level) inputs
in cach channel. It offers you a choice
of monitoring (through phones or an
external amplifier) ecither the source it-
sclf or the program as just recorded on
the tape. A flick of a switch will give
you cither tape-delay ccho or sound-on-
sound. With the recording-level mecters
and a built-in 1-KHz test oscillator you
can sct up bias and recording levels in
minutes for diffcrent kinds of tape. The
VU meters can be switched to recording
(source) or playback.

The transport is designed with the
tape cditor in mind—there’s a hinged
flip-up head cover so you can sce the
tape as it passes over cach head. and a
CUE position on the transport function
knob that puts the tape on the hecads
but disengages the drive, allowing you
to move the tape by hand to find the
exact spot for cutting.

For thosc who tremble about as-
sembling a tape recorder, let me say that
the transport is complerely assembled
and adjusted—all you do is fasten it in
place at the correct moment. You do not
have to get tangled in belts and watch

tiny springs fly across the room to be
swallowed by the cat. But there’s still a
solid week’s absorbing spare-time work
building the electronics.

The instructions are masterful and
practically flawless, complete with fre-
quent reminders to knock off for a rest
before your cyes cross. Most of the
point-to-point wiring is exactly that:
wiring, with comparatively few resis-
tors, capacitors and such. Except for the
power supply, equalization and the 1-
KHz test oscillator, almost all the elec-
tronics is on six etched circuit boards,
which come packed in plastic bags with
separate instructions and all parts.

Four of the boards are identical:
two recording and two playback ampli-
fiers. The equalization is separate, not on
the boards, so they are completely inter-
changeable—a useful feature if one of
them conks out. Especiully fine is the
fact that they aren’t wired into the chas-
sis; they plug into special connector
strips mounted on it.

One of the remaining boards is the
monitor amplifier for the earphoncs.
The sixth board is the bias and erase
oscillator—a push-pull silicon-transistor
circuit that gives a very clean 80-KHz
sine wave.

The circuit boards are coated on
the foil side with a blue plastic film ev-
erywhere except where a lead poking

through a hole from the other side is to
be soldered to the foil. This effectively
prevents solder from flowing between
the close-spaced conductors and caus-
ing shorts.

Sour notes? A few, but nothing seri-
ous. The gain on the mike channels is a
bit low, making it necessary to open the
mike level controls all the way for many
recordings. (That might be fixed easily
by increasing the value of the feedback
resistors in the mike preamp circuits.)
The microphone input impedance is a
rather impractical 3,000 ohms, which
matches neither low-impedance mikes
(usually 250 ohms, balanced) nor high-
impedance mikes (usually about 50.000
ohms). This problem is shared by many
transistor recorders, and sooner or later
there will probably be a fair choice of
microphones with a “compromise” im-
pedance (there are some already). For
the time being, either usc high-imped-
ance dynamic mikes and suffer along
with the loss of signal level, or use low-
impedance mikes with outboard stepup
transformers (not casily obtained with
3,000-ohm secondaries, but therc are
transformers that can be used). Of
course, you could use an external pre-
amp.

But neither of these criticisms de-
tracts from the overall worth of the
KG-415. At $250, it is a superb value
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HERE IS YOUR NEW 1966
| STANCOR PART-TO-PART

=

A MONOCHROME AND COLOR are included in the
‘\‘ 1966 Stancor Cross Reference Guide. Over 12,000

i Manufacturers’ Part Numbers Cross Referenced to
il Stancor Standard Replacement Transformers

ASK YOUR DISTRIBUTOR FOR YOUR COPY!

SOLD NATIONALLY THROUGH ELECTRONIC DISTRIBUTORS BY

ELECTRONIC MARKETING DIVISION

3501 W. Addison Street ¢ Chicago, lllinois 60618

Circle 31 on reader’s service card
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'\‘X and Sweep Components.

Y * With 151 other brands in between.
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for a serious amateur recordist.—Peter

E. Sutheim

MANUFACTURER'’S SPECIFICATIONS
Tape speeds: 7V, 33 ips
Wow & flutter: less than 0.2% rms at 7Y ips
Frequency response: 50 to 18,000 Hz =2 db at
7Y% ips; 50 to 15,000 Hz =2 db at 33 ips
Harmonic distortion: less than 1.5% at 0 VU
Bias frequency: 80 KHz
Signal-to-noise ratio: better than 50 db for sig-
na! recorded at 0 VU
Dimensions: 14}, x 14 x 9% in.
Weight: 26 1b
Price: $249.95 kit

ReVox G-36
Stereo Tape Recorder

Circle 25 on reader’s service card
ALTHOUGH THE NAME REVOX MAY BE
new to many, those of us who follow the
European audio publications have
known of this fine Swiss machine for
years. We have, in fact, wondered why
some enterprising importer was not dis-
tributing the machines here. Well, Elpa,
distributor of Ortophon, Thorens and
EdiTall, has leaped into the breach.

This ReVox is a three-motor, three-
head, quarter-track (four-track) stereo
recorder. It is large (it has to be to ac-
commodate all that’s in it), it is heavy,
and it is solid. Before any tests or audi-
tions, | was impressed by the feel of it.
Perhaps the most accurate word to de-
scribe the recorder is massive.

Inside and out this is a well-made
machine. The drive motor (a Pabst hys-
teresis-synchronous.  inside-out), the
capstan wheel, flywheel and heads are on
heavy castings rigidly linked together.
The electronies, all-tube, are of neatly
laid out and conservatively designed.
Recording equalization is entirely via
passive R-C networks: there arc no tuned
circuits. Playback is equalized with nega-
tive feedback around the gain stages.

Only one speaker/amplifier is built
into the unit. Output is around 6 watts,
the speaker is satisfactory. There is a
speaker-out socket on the rear.

Five piano-type keys are electrical-
ly linked to all tape motion. One of the
keys is the record interlock. It cannot be
depressed and held down accidentally.
On the far right is the three-digit count-
er, button-resettable.

The ReVox, alone of machines in
the $500-or-less category, fits 10V2-inch
reels. These require higher hold-back
and spooling tension than smaller reels
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to assure good head contact and a
smooth rewind. At the point of the head
cover is a knurled knob. In is for the
large reel. Out, which exposes a shaft
that prevents large reels from fitting,
adjusts motor tensions for standard small
reels.

Tests showed excellent record/
play response at both speeds. The two
channels are within 2 db of each other
throughout. While 7Y2-ips response ex-
tends well beyond 20 KHz, interfer-
ence tones apparently generated by
beating between input and bias fre-
quency are generated above 18 KHz.
Still, this is outstanding performance.

Flutter measurements at the high
speed exactly met the published specifi-
cation of .05% . Very low indeed. At the
slow speed. flutter measured somewhat
higher than specified but was still only
0.12%, excellent by any standard.

There are three input pairs to the
unit. Two are for high-level, one is for
microphone. They cannot be intermixed
(though e¢ach channel is individually
set). All connections are on the rear
apron. The microphone inputs use RCA
phono jacks, which is not standard for
mikes. [Elpa has asked the manufac-
turer to change them to phone jacks.—
Lditor]

The outputs are fixed-gain, in par-
allel pairs. Connections to a standard
control amplifier with a tape-monitor-
ing facility allow A-B comparisons dur-
ing recording. (This can also be done
through the built-in speaker with a top-
side control )

Sincc there are separate play and
record heads and electronics. special ef-
fects such as echo are easy. All they call
for is careful re-insertion of the playback
signal into the record amplifier. Sound-
on-sound is casy also; there are con-
trols that feed channel 1 into channel 2
or2into |.

A tape cutofl switch shuts off pow-
er when there is no tape and activates
the solenoid-operated brakes. This also
happens if power should fail, so there is
little likelihood of accidental tape break-
age.

I like this machinc. The utter clean-
ness of the recorded sound, indistin-
guishable from the input sound at 7Y%
ips is impressive. So is the sound of well
recorded commercial tapes.

It seems that $500 can buy an awful
lot. This ReVox G-36 is a good buy.—
Leonard Silke

MANUFACTURER’S SPECIFICATIONS

Tape speeds: 7', 3% ips

Speed accuracy: 0.3%

Wow & flutter: 0.1% or less at 7% ips

Frequency response: 40 to 18,000 Hz at 7%
ips; 40 to 12,000 Hz at 3% ips (+2, —3 db)

Overall weighted signal-to-noise ratio: 55 db at
7Y ips for halftrack operation

Bias oscillator: push-pull, 70 KHz

Power: 117 volts, 60 Hz, 120 watts

Case size: 18Y% x 121 x 11%; in.

Weight: approx. 45 Ib

Price: $500 END
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Your tape head
is wearing
every time you
use your
‘recorder!

The question is —
how much is it worn?

You can check for head wear by look-
ing for these obvious defects:

1. Grooves — worn into the head by
the tape. Easily recognized by light-
ly running your finger across the
face of the head.

2. Pitting or Open Gap —which can
be seen. If pitting is noticeable or if
you see a vertical line dividing pole
pieces, intimate contact has already
been lost and the head must be
replaced!

Protect your large investment in tape
and equipment by replacing worn
heads with full fidelity Nortronics pre-
cision quality replacement heads —
Remember the tape head is the heart
of your recorder!

Restore the brilliant realism
of tape that you have grad-
ually tost . . . see your local
Nortronics dealer for factory
recommended replacement
heads!

“Nortrhornics—
8137-H 10th Ave. No. » Minneapolis, Minn, 55427

Circie 32 on reader’s service card
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WHATSIT

What has 18 tubes, costs about $5 and can save you
twice that much every day? A Whatsit. What is it?
An old TV chassis that’s still in working condition. Not
good enough to repair and sell, but great for servicing.
Jack Darr shows how to take this junk heap, fix it up
with connectors and cables, and turn it into a valuable
piece of test equipment.

READ IT

There’s something about communicating over a light
beam that has thrilled thousands ever since it was first
thought of. It’s an exciting way to spend spare hours
in the yard or basement. Read how it’s done. Simple
plans make it easy to use an amplifier and parts you

have on hand.
TRY IT

Silicon controlled rectifiers are now available “over the
counter” at voltages up to 400, and for currents from
a few milliamperes to 50 amperes. They have recent-
ly been used in a wide variety of low and medium
power hand-tool speed controls, lamp dimmers, etc.
The higher-power (10 amps and up) SCRs are ideal
for controlling theatrical and photographic lights, re-
placing heavy and costly faders, saturable reactors
and variable transformers. They have the added ad-
vantage that the control can be some distance from the
power circuits, and can be electrically isolated from it
quite simply. Find out more about high-power SCR
controls and try some simple circuits.

all 1n April
Radio-Electronics

on sale March 17 at newsstands and parts jobbers.
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Precise 111M Tube
& Transistor Tester

Circle 26 on reader’s service card

THE VERSATILE MODEL |11M TUBE AND
Transistor Tester, a product of Precise
Electronics & Development Corp.
(Mineola, N. Y.), can test a vacuum
tube at least five ways.

Besides the usual emission and
transconductance tests you can set up a
tube with self-bias—through an exter-
nally connected resistor. Since many
tubes are operated with self-bias, it is
best to test them that way.

To this you can add a “life” test—
reducing the filament voltage to simulate
tube aging by reducing the cathode
emissivity.

The unique test, for an instrument
in this price range. is curve tracing.
Most circuits are designed with the
tube’s family of characteristic curves in
mind. When a circuit defect occurs, the
curve is never given a thought.

To view the characteristic curve of
a tube, the tester must be set up for a
self-bias test. A resistor is connected in
scries with the cathode of the tube
(Fig. 1). Connections are made through
tip jacks on the panel and by setting a
couple of selector switches to tap into
the wires that go to the cathode and
plate pins of the tube under test. (Since
B-plus voltages are involved, it is best to
make a test jig to hold the resistor and
tie points for leads to the scope and
tube-tester pin jacks.)

Changing the value of the sclf-bias
resistor, the setting of the PLATE SHUNT
switch and the GRID BI1AS control will
change the characteristic curve traced
on the scope.

Of course, the more common tube
tests can be performed on the Precise
[TIM. Internal shorts are indicated
by a neon lamp—it lights when one
tube pin (selected by a rotary switch)
is shorted to another. All internal con-
nections and filament pins are indicated
on the roll chart.

Very scnsitive noise tests can be
made. Sparking and intermittent shorts
will often show up in the usual short
test, but oxide flakes and other high-

RADIO-ELECTRONICS
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—AA\——> B+ IN TUBE TESTER

TUBE TUBE TESTER JACKS
l;g[s)?* N AND SOCKET CONNECTIONS

/

60n, 'TEST
SIGNAL

Fig.!

resistance intermittents may not. So you
connect the antenna and ground lcads
of an operating radio receiver to the
Noise and GROUND jacks of the tube
tester. (The basic circuit is shown in
Fig. 2.) With the radio tuned to a quiel
spot between stations, gently tap the
suspected vacuum tube. Repeat the reg-
ular  short-test  procedure—tapping
gently as you switch from position to
position. Noises in the radio indicate a
bad tube.

The 111M tests ballast tubes,
TV picture tubes and pilot lamps. And

NESI
F—— 117V TAP
| MEG ON PWR
TRANS

©
NOISE
GND LEAD

Fig.2

transistors, diodes—even tetrode tran-
sistors.

For critical push-pull stages in hi-fi
and industrial systems, the tester will
help you balance tubes—for both trans-
conductance and emission.

I chose the tubes in a 10-year old
custom-630 TV chassis as the guinea
pigs for my model 111M tests. Many
of the tubes werc the original ones.
Most passed the emission test, but quite
a few showed up as unsatisfactory dur-
ing the conductance tests. New replace-
ment tubes were tested before they were
installed and showed considerably high-
er readings.

The double tests are ideal for pre-
ventive maintenance, and probably
many of the “tough dogs” will be solved
by more comprehensive tube testing.—
Elmer C. Carlson

Price: 111MK, kit, $115.95; 111MW, wired,
$199.95 END
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" you get
gxtra safety with

new Gentralab
miniature
electrolytics

These closer tolerance, higher temperature,
epoxy sealed capacitors will reduce callbacks
and increase your service profits,

They operate at higher temperatures. ..

—20°C to +85°C: 20° higher than the prevalent +65°C maximum for
miniature types, thus providing an extra margin of safety during use.

They're closer tolerance. ..

41009, —09% thus providing assurance that every unit will provide
the required circuit capacitance, eliminating problems in critical
circuits.

They'll last longer...

as a result of their better temperature stability, better tolerance and
epoxy sealed cases.

They're small . ..
so they’ll always fit,

They're available in the types you need...

every voltage requirement up to 50 VDCW with both axial and printed
circuit lead styles.

They're in stock at your distributor . ..

along with a full selection of low voltage ceramic and polystyrene
capacitors for semiconductor circuitry. Ask for them on your next
order, or write for a complete catalog to Distributor Products,
Centralab, P. O. Box 591, Milwaukee, Wisconsin 53201.

D-6601

DIVISION OF GLOBE-UNION INC

Circle 33 on reader’s service card
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Coyne—and only Coyne—can
#ive you this modern, TV
Home Training. Easy to fol-
low 2150 photos and diagrams
zovering Radios-TV, Color,
UHF, Transistors, We also
show you how to start making
moneywhilelearning, right at
home. Get your basic training
athome, then make a flash fin-
ish with 2 weeks of actual shop
work in Chieago under direc-
tion of same instructors who
guide our resident students.

LOW COST—Easy to Pay
You don't pay for costly “*put
together’ kits. Small monthly

payments and low, low cost |

make it easy for everyone to
train. Free employment serv-
vice for graduates—or we
show you how to start your
own service businessona
‘‘shoestring.”’ Send name to-
day for complete facts and
valuable book on Television.
No salesman will call. Every-
thing mailed free, postpaid.
Coyne
Electronics Institute
Not for Protit
1501W.Congress Parkway
Dept. 36-HS CHICAGO 7, 1LL.

i IN SPARETIME
AT HOME

COLOR TV-
RADIO-ELECTRONICS

FREE

of Extra Charge
to Graduates

TWO WEEKS

i Shop Training in Chicago

No increase in home train-
ing cost, but the day you
graduate you will be en-
titled to two full weeks of
personal instruction on ac-
tual projects in the great
Shop-Labs of Coyne in Chi-
cago — without one cent of
extra tuition whatsoever.

FREE Just Send Name

No charge. No obligation.
No salesman will bother
you. Just send name for
free copy of big 24 page
book on quickest, lowest
cost way to train for top
pay job .

or busi-
ness of
your own
... Mail j§
coupon fg
today.

COYNE ELECTRONICS INSTITUTE, Dept..36-H5

I 1501 w.

Congress Parkway, Chicago 7, lil.

Pleuse mail free book and offer of two weeks personal 1
training in Chicago without extra tuition for home study
graduates. Explain low monthly payments, I

AGE.

l NAME. _—

| ApDRESss

CITY &
STATE.

Circle 34 on reader’s service card

BIG THREE AEROSOLS

For Electronic Servicing

— -

SILITRON

For General Use

Zero effects on capacity

‘ and resistance. Non-

inflammable ... non-conductive...
non-corrosive. All include

free five-inch plastic extender
Yes! Quietrole is still availabl

* manufactured by

Spartanburg, South Carolina

Circle 35 on reader's service card

(0 ‘ < SPRAY-PACK
4 or Controls & Switches

in bottles with an eye dropper! ;

QUIETROLE o

[

ATTENT\ON‘.

save on

CB DPERATORS

citizens radio equipment

Discontinued Models From
International Radio Exchange

Select that extra trans-
ceiver for mobile or base
installation, or equip a new
station. OQur stock includes
International types as well
as other makes.

Write Today for A
Complete List of
Equipment in Stock

TR,

INTERNATIONAL

RADIO EXCHANGE
18 NO. LEE, OKLA. CITY, OKLA. 73102

Division Of Internationat Crysta! Mfg. Co.
Dealing In Used Citizens
Radio Equipment
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NEW SEMI-
CONDUCTORS
AND TUBES

NOW: HALF-FRAME GRIDS

You've heard of frame grid con-
struction? Two new pentode-triode tubes
for vhf TV front-end use half-frame
grids in the pentode sections.

The Westinghouse tubes, called
6HJ7 and 6HD7, are 9-pin miniatures
in which triode and pentode sections
share a common cathode. The sharing
requires the use of half grids to keep
the two scctions electrically separate.
The 6HD7 uses conventional half grids.
but the 6HJ7’s pentode section has a
new half-frame grid, which gives it some
4 to 5 db more gain over the pentode in
the 6HD7. Otherwise, both tubes are
essentially the same.

6HD7,6HJ7

Another innovation in the two new
designs is a vibration damper, which
rests on the common cathode and vir-
tually eliminates low-frequency micro-
phonics, a characteristic of earlier triode
pentode tubes.

The triode section is said to cause
negligible frequency variation (when
used as a vhf local oscillator) with
changes in supply voltage. This feature
is particularly important for color tele-
vision. where local-oscillator instability

RADIO-ELECTRONICS
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can produce shifts in hue.

The 6HD7 pentode section (ordi-
nary grid) has a transconductance of
8,000 pmhos; the 6HJ7 pentode section
(frame grid). 13.000. The triode sec-
tions of both tubes have transconduc-
tance of 8,000 umhos. Both sections of
both tubes are designed for use with low
B-plus voltages (100-150 volts).

Shielding in the pentode scction
results in a grid-to-plate capacitance of
only .007 pf. The pentode is also shield-
ed from the triode scction.

HAIL THE DURABLE NEON

If you read Tom Jaski’'s *“Why
Glow Lamps Glow” in the February
RaDIO-ELECTRONICS, you know that
neon lamps, unlike some other gas-and-
glass components, arc in little danger of
being replaced—in the near future, any-

way. One company in particular is ac-
tively exploiting the unique character-
istics of neon lamps, and has made a
science out of stabilizing the little things
and rendering their performance more
predictable. (Many experimenters have
discovered that ofi-the-shelf, dime-apicce
neons have too wide a tolerance to be
useful for much more than pilot lights.)

1933 Heck Ave.,

Signalite, Inc.,
Neptune, N.J., has just introduced a
subminiature neon trigger tube for criti-
cal circuitry. It is a three-element de-
vice labeled TRQ250, intended for use
in timers, ring counters, shift registers,
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memory cells, X-Y matrices. computer
readouts, machine control and other re-
lated applications.

The tube is ionized (turned on) by
a signal of 106 =4 volts dc between
trigger electrode and cathode. Its main-
taining voltage, between anode and
cathode, is 100 =2 volts dc (in other
words, within 2% ), which is sustained
until the circuit is interrupted. Operat-
ing current range is 1 to 6 ma; main-
taining voltage is measured at 2 ma.
Turn-on current is 1 pa maximum. Life
expectancy for continuous operation is
greater than 25,000 hours. Its standoff
voltage (below which the tube will not

ionize spontaneously, without being trig-
gered) is 190 to 210 volts dc. The
TRQ250 is less than ¥ inch in diameter,
and 1%g inches long. It is designed to
be used with transistor circuitry.
Another Signalite component, pos-
sibly of more immediate interest to ex-
perimenters, is the ZI0OOR12, a 100-volt
reference tube (same size as the TRQ-
250, above) accurate to 1%! It costs
$3.50 in one-apiece quantities. (A 2%
version, the ZI100R12-1, costs $1.75.)
The tube seems a natural as a calibra-
tion source, perhaps with a divider string
of 1% resistors to give accurate volt-
ages of 1, 10 and 100 volts dc. END

The famous MERCURY Model 1101
TUBE TESTER NOW in a

wire-it-yourself

illustrated

step-by-step
d~ instructions
make the
Model 1101
easy-to-
build...

A PORTABLE
MASTERPIECE

Modern, airplane
luggage design
scuff-proof gray
case ... Weighs
only 4 Ibs. 815"
X 113" x 3%a”.

EMPLOYS EXCLUSIVE
2-POINT TEST PRINCIPLE

v assures a 100% short test (shorts
are one of the most common
causes for tube failure)...they
cannot get by the Model 1101

w# assures that all sections of multi-
section tubes will be fully tested

w your greatest safeguard against
obsolescence

See your parts distributor...
or write for complete catalog

Nothing has been spared, engineering-wise or
production-wise in making the Model 1101
your best tube tester buy. Tests more tubes for
dynamic cathode emission, shorts, grid leakage
and gas than many testers costing hundreds of
dollars. Will test the new Decals, the new 7-pin
Nuvistors and the new Magnovals. Also tests
Compactrons, 10-pin types, Novars, Nuvistors,
hattery type, auto radio hybrid tubes foreign
and hi-fi tubes and industrial tube types. In-

cludes the most complete tube chart inthe field.

e Also tests all popular picture tubes

Model 1101K...Kit... .$349N§t

Model 1101...Wired... $59.95 net

~ @ ELECTRONICS CORPORATION

315 Roslyn Road, Mineola, New York 11501

wreie 37 on readers service card
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Attenuation in both sections of stereo loudness and tone controls
must stay within a few db. How is it done? Where can you get
close-tracking controls for replacement or home-brew?

STEREO

CONTROLS AND YOU

By JAMES A. FRED

A STEREO L.OUDNESS OR VOLUME CONTROL IS USUALLY A TAN-
dem control—two potentiometers operated by one shaft. What
makes it unique is that both sections must match each other
in attenuation at almost every point along the control’s
rotation,

Set manufacturers have decided that, for their pur-
poses, the threshold of audibility is a sound level of —60 db,
and therefore they specify most stereo controls to match
between front and rear sections from 0 to —60 db. For our

AUDIO VOLTAGE
—_—

BALANCE

CONTROL
UNDER TEST

Rt2

Rt =LOAD RES FOR 39% TAP hT2=LOAD RES FOR 61% TAP

Fig. I—Basic control-tracking test circuit used (in semi-auto-
mated form) by many manufacturers.
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discussion, we will consider the reference level O db as 10
volts rms, 60 cycles.

Most stereo manufacturers do not depend on the con-
trol maker’s tests alone. Depending on the selling price of the
stereo set, you will find varying degrees of testing. Inexpen-
sive portable stereo record players have the poorest controls.
The production line may use only a sampling plan for incom-
ing inspection. A top-quality hi-fi component manufacturer
would probably use a 100% inspection plan.

To use the circuit of Fig. [, the technician chooses for
cach loudness-compensation tap a load that simulates the
circuit in which the control will be used. The tap load for a
control with one tap per section is 7.5% of the section’s total
resistance. If the control has two taps per section, the 39%
(of mechanical rotation) tap will be loaded with a resistor
equal to 5% of the section’s total resistance. The 61% tap
will be loaded with a resistor equal to 15% of the section’s
total resistance. (These are designated Ry, and Ry in Fig. 1.)
A 10-volt rms audio signal is applied to the clockwise end
of the control through RI, a potentiometer of about
I-megohm resistance used to give a balanced reading on
the vtvm’s to start. As the control shaft is rotated, the vivm’s
will indicate voltage picked off the control element by the
contact arm. By using vtvm’s calibrated in db, you can
subtract one reading from the other and come out with the
tracking error.

H7VAC

Fig. 2—Stereo-
Test Box—sim-
plified version
of Fig. 1 circuit
for home use.
Needs only one
vivm. [2.6-volt RED CHAN |

transformer can NPUT
be of any cur- P Jcnan Bgl_,(
rent rating——the BLK@ of e adEd [4

: S BLK

smallest will do. VTVM 9 [vrvw o CHAN2
R§ED CHAN 2
' RED

Control muanufacturers use specifications on stereo con-
trol tracking recommended by the EIA (Electronic Indus-
tries Association). These specifications are listed in the table
of “Classes of Tracking for Stereo Controls.” High-fidelity
manufacturers may use any one of these classes, depending
on the quality of their stereo equipment.

A much simplified version of the test equipment usually
used in a manufacturing plant is shown in Fig. 2. This stereo
test box furnishes a variable ac voltage, a switching arrange-

RADIO-ELECTRONICS
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Stereo Test Box with self-contained 60-cycle signal source is
handv for checking stereo controls or complete systems for
tracking. Voltage control pot and pilot are on chassis skirt.

ment and binding posts for the control and vtvm. The switch-
ing allows you to get along with only one vtvm. You will need
an external balance control of about I megohm.

To use the box to check stereo controls, measure the
resistance of the control you are going to test. Figure the
tap loads if the control has taps. Then, connect the control
and box as shown in Fig. 3. Turn the control under test to
the tup, or, if there are two taps, to the higher tap. Set the
switches to INPUT and CHANNEL I. Adjust the control on
the test box (Fig. 2) until the vtvm reads 10 volts rms. Switch
to vivM and take the channel | reading. Switch to CHANNEL
2 and take a reading. Adjust the balance control until the
readings are the same.

Turn the control under test fully clockwise. Read first
channel 1, then channel 2. Record the difference between the
two readings. Turn the control counterclockwise and take
readings every 10% of rotation. Remember to take the read-
ings on the db scale of the meter and change ranges so that
your readings fall in the upper third of the meter scales.
When you finish, you will know how well the control tracks.

STEREO TEST BOX

IESUT CHANT

0 ‘9—

& H H ]
o

BACANCE VIVM CHANZ

SEE TEXT o jcu s

AC VTVM @

9 -

—

Fig. 3 —How to connect a stereo control and initial-balance con-
trol to test box.
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Wiring details of Stereo Test Box. If you plan to use the circuit
only a few times, perhaps a “haywire” temporary hooknp would
he better.

You can also use the stereo test box to check a stereo
amplifier. To do this, connect as shown in Fig. 4. Feed
enough audio voltage into the stereo set inputs to give rea-
sonable vtvm readings at the lowest audible volume setting.

STEREO AMPL STEREO TEST BOX
o —1 Cag
INPUT I | INPUT CHAN|
- %) ©
z =z O %
a < INPUT 2
I I o—4 @
© ©
29?99 VTVM CHAN 2
©
AC
VIVM @
? 0

Fie. 4—How to connect a stereo amplifier and speakers to the
test box.

As you advance the loudness control, take readings alter-
nately on channel 1 and 2 as you did before. Compare the
readings to get the db difference between the two channels.

How can you buy closer-tracking controls if you need
them? 1 wrote to the Distributor divisions of Centralab,
IRC, Clarostat and Mallory to see if they had special stereo
controls that were matched to any specifications. As of mid-
1965, none of these companies would guarantee the tracking
of their controls. Several furnish snap-together control sec-
tions with a tolerance of *=20%. Chances are that with a
random selection of parts you would never get a very good
stereo control. The best thing to do would be cither to buy
an original equipment replacement part or to sort through
several controls until you get one that matches to your sat-
isfaction. Several of these companies plan to bring out
matched controls sometime in the future. END
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THE TOTE-A-LOAD WAS DEVELOPED TO
handle a particular problem: meusuring
outputs of audio amplifiers—especially
big ones.

The industrial service technician has
the same responsibility as the TV serv-
ice tech on a house call—to present a
neat and efficient-looking appearance in
his work and equipment. He must choose
his test equipment wisely for maximum
utility in 2 minimum of space. (Ask any
technician who has lugged a scope, full-
size audio oscillator, vtvm and tools
around for a while.)

To measure the power output of an
audio amplifier in industry, a resistance
load of ample wattage can be connected
to the output of the amplifier and an
audio signal around 1 KHz fed to the in-
put. The ac voltage developed across
the load resistor is measured with an
audio-frequency vtvm. From the equa-
tion P = E*/R, the power developed by
the amplifier can be calculated casily.

The Hi-Fi boys may shudder at
this. But for industrial repairs, this pro-
cedure is fast and eflicient. And in in-
dustry, time is money.

The Tote-A-Load is a composite
load resistor in a neat package. You can
switch for 16 ohms at 150 watts or §
ohms ar 75 watts maximum power dis-
sipation.

vl
S
[o]
168 80
IS0W 75w
J2
©
C»OR?
vl
S
(=]
8q 40
75W 150w
J2

NOTE-ALL RESISTORS 250./25wW
6 REQUIRED PER UNIT
Fig. 1—Two alternate forms of the dummy
load box: 8 ohms, 75 watts and 16 olims,
150 watts; or 8 olims, 75 watts and 4 ohms,
150 wutts. Take your choice, or build two.

To reduce the number of instru-
ments nceded. an accurately calibrated
vom of 20,000 ohms/volt—our service
workhorse—is substituted for the vtvn.

Fig. | shows the wiring of the unit
and the parts needed. The load is made
up of six 25-ohm 25-watt wirewound re-
sistors. Switch S sclects six resistors for
the 16-ohm, 150-watt rating or three
resistors for the 8-ohm 75-watt rating.
If you prefer, the switch can be wired
to select 8 ohms at 75 watts or 4 ohms
at 150 watts, as shown in the diagram.
The double banana-jack—binding-post
terminals are the input connections.

The actual values work out to 16.7
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Make a High-Power PA Load

Neat, compact dummy load speeds checks on large PA systems

By WILLIAM F. KERNIN

and 8.3 ohms. But considering the ac-
curacy of the wirewound resistors and
the type of service for which the unit is
designed, that’s close enough.

The unit is small and compact—
about 6%2 inches long by 3 inches wide
by 1'2 inches high. No. 10 bare wire
is used for all connections, making the
resistor assembly rigid. The bus wire at
the back of the unit secures the assem-
bly to the chassis by a ground lug bent
around the bus, soldered to it and bolt-
ed to the chassis. See the photographs
for details.

The main chassis is made from
146 inch aluminum sheet—or whatev-
er you have on hand. Layout is shown in
Fig. 2. Drill the holes first and then
bend the chassis.

Mount the switch and input termi-
nals. Wire up the resistors as a unit, in-
stall them in the chassis and secure the
rear end of the assembly to the chassis
Six 25-ohm 25-watt wirewound power resistors
S—spdt switch
J1, J2—Dual 5-way binding post (GC 33-276 or

equivalent)
No. 10 bare wire, 1/16 inch aluminum sheet, per-

forated aluminum sheet, solder ground lug, hard-
ware

www.americanradiohistorv.com

with the ground lug. The front end is
secured by the connections to the
switch and one terminal.

For the cover, 1 used perforated
aluminum sheet for ventilation and
looks. Polish the cover and chassis with
steel wool, apply appropriate decals and
spray on a couple of light coats of clear
Krylon.

Using the load

To use the load, run wires from the
load terminals to the output of the am-
plifier under test. Connect an audio vtvm
across the load terminals and throw S
to either 8 or 16 ohms, as the amplifier
requires. Apply a 1-KHz sine wave of
sufficient amplitude to the amplifier in-
put and read the output voltage. Figure
power by squaring the voltage and di-
viding that figure by the load you used
(8or l6ohms).

Now to calibrate the vom. Connect
it across the load terminals in parallel
with the vtvm. Set the vom 1o the ap-
propriate ac range. Vary the 1-KHz input
signal to produce desired output voltage
steps as indicated on the vtvm. For ex-

RADIO-ELECTRONICS
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Connections of No. 10 wire make Tote-A-Load sturdy and reliable. One cnd of resistor

string is common to metal chassis.

ample, for the 50-volt range, 5-volt steps
would be about right. Note the read-
ing on the vom as compared to the vtvm.

Suppose the input voltage is adjust-
ed so that the vtvm reads 10 volts rms.
The vom reads 9.8 volts rms. Thus, this
vom reading corresponds to 10 volts
true reading.

Any discrepancy between the vtvm
and the vom can usually be attributed
to the frequency response of the vom.
Calibration of a model 260 Simpson vom
used with this setup against an audio
vtvm offered no problem. Three of these
instruments had a frequency response up
to 10 KHz on the three ac ranges—2.5,
10 and 50 volts—within the specified ac-
curacy of the meter.

As long as the ac scales are cali-
brated at 1 KHz against a vtvm with
good audio-frequency response, the vom
can be used accurately with the Tote-A-
Load, provided 1 KHz is used for the in-
put frequency.

When you’d use it

Let’s run through a typical test. The
plant PA system is out. First, check for
tubes being lit and B-plus being up to
snuff. Look OK? Turn off the power,
disconnect the speaker distribution sys-
tem and hook up the Tote-A-Load and
vom. Since there is normally 100 watts

perking through here, use the 50-volt ac
scale with the 16-ohm load. Hook up a
suitable 1-KHz oscillator to the micro-
phone input and turn on the amplifier
power.

With the amplifier gain control
wide open, the oscillator amplitude is
varied but the vom needle barely budges.
Skip over to the phase inverter grid
with the oscillator. Plenty of power com-
ing out now. The vom reads about 25
volts—around 40 watts of power. So
now inject the audio signal into succes-
sive stages, back toward the input. Oh-
oh! The output signal just went. This
stage must be kaput. A little more prob-
ing around and you’ve found your trou-
ble.

The speakers had to be disconnect-
ed—can’t have 1 KHz wailing through
the plant. And a lot of time was saved by
using a dummy load and the handy sig-
nal-injection troubleshooting method.

A bit of advice. A 50-watt soldering
iron puts out a lot of heat and you
wouldn’t pick it up by the hot end. The
same for the load. So, when you service
at high power levels, it is best to apply
power to the load intermittently—say
a few minutes at a time. Also, put a
piece of asbestos under the case of the
Tote-A-Load to prevent it from scarring
any surface it’s on. I usually carry an as-
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Fig. 2—Chassis layout and dimensions. Aluminum sheet 1/16 inch thick is good to use.
Make a cover to fit if you wish. Different terminals may require different mounting holes.
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bestos pad in my tool box to lay the sol-
dering iron on while I work.

The Tote-A-Load system has been
used in setting up power amplifiers and
running performance checks on them. It
can be used for periodic checks on pro-
duction equipment using power amplifi-
ers. With a battery-powered 1-KHz tran-
sistor sine-wave oscillator with a cali-
brated amplitude control, no ac power
would be required for the test gear. This
may seem a small matter, but you can
waste lots of time just looking for a suit-
able ac outlet to power a vtvm and oscil-
lator, especially on a production line.

Many other uses for the system
suggest themselves—servicing church
sound systems, intercoms, hospital pag-
ing units, military base and hangar pag-
ing systems. and so on. Whenever you
need a substitute load in place of the
original speakers, drivers, transducers,
vibrators, what have you—the Tote-
A-Load and vom can usually solve the
problem nicely. END

TUNED ON THE LINE

for maximum flow of signal to the set.

St LAk 4}
o T . ot |

R
That’s I'Ight./—— and that’s why
Wizard 300 coupling instantly improves both
the range and quality of TV-FM signal re-
sponse—and that's why Wizard 300 couplers
immediately convert ordinary reception to
excellent reception-—why weak,“out of reach ™,
TV-FM signals trequently come into focus—
Thar's why (without amplitication) no difhi-
culty 1s experienced in serving up to twenty
TV receivers [rom a single antenna in medium
to strong signal arcas-—and that's why the
only limitation to the number of TV receivers
which can be eftectively operated in a non-
amplitied master antenna system is the signal
strength available at the antenna—and thar's
why Wizard 300 couplers are regarded as the
most valuable means of signal transter in the
distribution of TV-FM signals—and that 's why
hundreds of thousands of Wizard 300 couplers
have been sold—why this uniquely versatile
coupler is uscd in homes, duplexes. motels,
apartments, TV sales rooms and housing
projects—why professional master antenna
system installers as well as the two-three-four-
set families use Wizard 300 couplers—Wizards
have many astonishing performance advan-
tages—""Tuncd on the line for maximum flow
of signal to set™,

WIZARD COUPLERS contain no moving parts nor
thermionic devices—no resistors—no capaci-
tors—no inductances. Its case is of premium
weather-resistant plastic material — it is there-
fore, literally indestructible and maintenance
free—designed expressly for twinlead (ribbon)

If you are unable to obtain Wizard couplers
from your dealer, order directly from us—
List $1.95 ea.—

R rrry
:EHIHLES ENGINEERING INC., 3421 N. Knol) Dr., Los Angeles, Calif. 30028 :

[ ]
Y NAME

®CiTY STATE
9000 9000000CCCOEORSIOOOROOSTS

Circle 38 on reader's service card
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The following free advertising material is
available through

RADIO-ELECTRONICS READER’S SERVICE

ALLIED RADIO CORP. (Pg. 95) Circle 119
Catalog.
AMERICAN ELITE INC. (Pg. 16) Circle 11

Information on Magnetophon 301 Tape Recorder, Dy-
namic Microphone TD 25, High Sensitivity Microphone
TD 20.

AMPEREX (Second Cover) Circle 1
List of tubes.
BERNS (Pg. 26) Circle 17

Information on picture-tube repair tool and phono pin-
plug crimper.

B & K MANUFACTURING CO. (Pg. 23) Circle 14
Catalog.

BROOKS RADIO & TV CORP. (Pg. 96-97) Circle 123
Catalog sheets and price lists of tubes and parts.

BLONDER-TONGUE (Pg. 2) Circle 3
Information on UHF/VHF amplifiers.

BURSTEIN-APPLEBEE CO. (Pg. 89) Circle 114
Catalog.

CASTLE TV TUNER SERVICE (Pg. 12) Circle 8
Information on complete tuner overhaul by mail.

CENTRALAB (Pg. 73) Circle 33

Catalog of miniature electrolytics and low voltage ce-
ramic and polystyrene capacitors.

CHARLES ENGINEERING (Pg. 79) Circle 38
Information on Wizard 300 coupling for improving the
range and quality of TV-FM signal response.

CITADEL RECORD CLUB (Pg. 99) Circle 124
Details on record ciub.

CLEVELAND INSTITUTE OF ELECTRONICS (Pg. 69)

Circle 29
Electronics slide rule booklet and data guide.
CONAR INSTRUMENTS (Pg. 86) Circle 111
Catalog on kits.
CORNELL ELECTRONICS CO. (Pg. 104) Circle 132

Catalog and price list of tubes and parts.

COYNE ELECTRONICS INSTITUTE (Pg. 74) Circle 34
Booklet on TV home training.

COYNE ELECTRONICS iNSTITUTE (Pg. 101) Circle 129
Booklet: ‘‘Your opportunities in Electronics'

DE VRY TECHNICAL INSTITUTE (Pg. 5) Circle 4
Booklets ‘‘Pocket Guide to Real Earnings’ and “Elec-
tronics In Space Travel’.

EASTMAN KODAK (Pg. 1) . Circle 2
‘““Plain Talk'' booklet on major aspects of tape per-
formance.

ELECTRO-VOICE (Pg. 67) Circle 28
High Fidelity Catalog.

ELECTRONIC COMPONENTS CO. (Pg. 102) Circle 130
Information on rectifiers & transistors.

ELPA MARKETING INDUSTRIES INC. (Pg. 6) Circle 6
Information on book: “How to Get the Most From Your
Tape Recorder”.

FINNEY CO. (Pg. 22) Circle 13
Brochure on “Color-VE LOG" UHF-FM Antenna.
GARRARD (Pg. 25) Circle 16

Comparator Guide describing the Lab 80 automatic
transcription turntable.

GRANTHAM SCHOOL OF ELECTRONICS (Pg. 101)

Circle 128
Catalog.

HALLICRAFTERS CO. (Pg. 66) Circle 27
Specifications on ‘‘Legionnaire’” short-wave and broad-
cast receiver.

HEALD’S ENGINEERING COLLEGE (Pg. 99) Circle 125
Catalog and registration application.

HEATH COMPANY (Pg. 13, 14, 15) Circle 10
Catalog.

INJECTORAL ELECTRONICS CORP. (Pg. 84) Circle 107
Information on the Injectoral Tuner Cleaner.

INTERNATIONAL CRYSTAL MFG. CO. (Pg. 27) Circle 20
Catalog of Frequency Meters.

INTERNATIONAL RADIO EXCHANGE (Pg. 74) Circle 36
List of equipment in stock.

JENSEN (Third Cover) Circle 135
Information on Jensen Mode! HS-2 stereo headphones.
JFD ELECTRCONICS CORP. (Pg. 7) Circle 7

Brochure 806 on 82-channel JFD LPV-VU color Log
Periodic Antenna.

JOHNSON, E. F. & CO. (Pg. 32) Circle 22
Information on Messanger 100" citizens radio trans-
ceiver.

JUDSON RESEARCH & MFG. CO. (Pg. 84) Circle 108
Literature on Electronic lgnition System.

LAgAYETTE RADIO ELECTRONICS (Pg. 100) Circle 126

atalog.

LECTROTECH, INC. (Pg. 96) Circle 121
Information on Lectrotech V6 color generator.

MERCURY ELECTRONICS CORP. (Pg. 75) Circle 37
Catalog on Mercury Model 1101 Tube Tester in a wire-
it-yourself kit.

MUSIC ASSOCIATED (Pg. 95) Circle 120
Information on Music Associated’'s Sub Carrier Detec-
tor for “‘music only'” programs on FM Broadcast Band.

NORTRONICS CO. INC. (Pg. 71) Circle 32
Information on Nortronics Replacement Heads.

OLSON ELECTRONICS INC. (Pg. 97) Circle 122
Catalog.
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Here's how you can get manufacturers’
literature fast:

1. Tear out the post card on the facing
page. Clearly print or type your name
and address.

2. Circle the number on the card that cor-
responds to the number appearing at
the bottom of the New Products, New
Literature or Equipment Report list-
ing in which you are interested. For
literature on products advertised in
this issue circle the number on the
card that corresponds to the number
appearing at the bottom of the adver-
tisement in which you are interested,
or use the convenient checking list in
the column at the left.

3. Mail the card to us (no postage re-
quired in U. S. A))

Note: If the postcard has already been
detached from your copy of RADIO-
ELECTRONICS, use the coupon on
this page instead. Enclose the
coupon in an envelope and ad-
dress it to: RADIO-ELECTRONICS
READER'S SERVICE, P. O. Box
7365, Philadelphia, Pa. 19101.
(Use this address only for Reader’s
Service requests.)

PERMA-POWER COMPANY (Pg. 83) Circle 106
Information on Color-Brite brighteners.

POLY PAKS INC. (Pg. 105) Circle 133
Catalog of semiconductors.

QUAM-NICHOLS €O. (Pg. 12) Circle 9
Information on color TV replacement speakers.

QUIETROLE CO. (Pg. 74) Circle 35

Information on lubricant and cleaner for tuners, con-
trols, switches and general use.

RADIO SHACK CORP. (Pg. 106) Circle 134
Catalog.

RCA INSTITUTES (Pg. 28-31) Circle 21
Brochure on homestudy and classroom study.

RIDER, JOHN F. (Pg. 88) Circle 113
Book catalog.

RYE SOUND CORP. (Pg. 92) Circle 116
Information on 5-reel tape file.

S & A ELECTRONICS, INC. (Pg. 87) Circle 112
Information on Target Antennas.

SAMS, HOWARD W., CO. INC. (Pg. 26) Circle 19
Booklist.

SENCORE (Pg. 93) Circle 117
Information on CG 135 transistorized color generator.

SCOTT, H. H.,, CO. INC. (Pg. 24) Circle 15
Information on Scott's kits and components.

SONOTONE CORP. (Pg. 6) Circle 5
Information on Ceramikes microphones.

SPRAGUE ELECTRIC CO. (Pg. 17) Circle 12

Sprague’s electrolytic capacitor replacement manual
K-107.

STANCOR (Pg. 70) Circle 31
Stancor part-to-part cross reference guide for trans-
formers and sweep components.

TEXAS CRYSTALS (Pg. 85) Circle 109
Catalog.

UNITED RADIO CO. (Pg. 103) Circle 131
Parts catalog.

UNIVERSITY SOUND (Pg. 26) Circle 18

Booklet: ‘‘Microphones '66".

WARREN ELECTRONIC COMPONENTS (Pg. 100)
Information on silicon rectifiers. Circle 127

WELLER ELECTRIC CORP. (Pg. 94) Circle 118
I}?_f(ormation on Weller Dual-Heat Soldering Guns &
its.

WINEGARD CO. (Pg. 85) “Tircle 11Q
fact-finder #242 with information on Chroma-Tel an-
enna.
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NEW PRODUCTS

More information on new products is available free from the manufacturers of
items identified by a Reader’s Service number. Turn to the Reader’s Service
Card facing page 80 and circle the numbers of the new products on which you
would like further information. Detach and mail the postage-paid card.
Hz — Hertz = cycles per second; KHz = kilocycles; MHz —= megacycles

4-SPEED STEREO AUTOMATIC/
MANUAL TURNTABLE, thc Princess
Deluxe, model RCD-4. 1l-in. turntable
and anti-static mat; 4-pole balanced motor
resiliently mounted; built-in stylus brush;
built-in vniting switch; built-in 45-rpm
centerpicce and removable spindle; auto-
matic tone-arm locking. 10-record inter-
mix play on automatic.—RFS Industrics,
Inc.

Circle 46 on reader’s service card

70-WATT FM-AM—FM STEREO
RECEIVER, Knight KN-376, uses 44
semiconductors. Amplifier: 70 watts THF,
35 watts per channel, 140 watts peuk, 20
watts per channel continuous sine wave
power; responsc 20-20,000 Hz; 1% har-
monic distortion at full power; less than
1% intermodulation distortion at normal
listening level; =+% db, 30-20,000-Hz

power bandwidth; input sensitivity, mag-
netic phono 4 mv, tape head 4.5 mv, aux
2,05 v, aux 1, 1 v; hum and noise —75
db on aux, tuncr, —60 db on phono, tape
head; outpnt impedance 4, 8, or 16 ohms;
low-Z headphone jack matches 4- to 25-
olm headsets. Tuner: IHF I°M sensitivity
3 uv (2 uv for 30 db quieting); if. band-
width 300 klz;, FAl distortion 0.5% at
100% modulation; 3-db capture ratio; AM
suppression 48 db; stereo separation 30
db; AM sensitivity 5 uv for 20 db S/N.
17% x 13% x 6 in.—Allied Radio Corp.
Circle 47 on reader’s service card

CAR STEREO TAPE PLAYER,
model C-502, chrome finish. Plays up to 2
hours at 3% ips. 4-track dual-head play-
hack method; capstan drive; 12 transistors.
Response 100-10,000 Hz. Harmonic dis-

MARCH, 1966

tortion less than 5%. Channel separation:
better than 35 db. Speaker impedance 4 to
8 ohms per channel. Power: 10-16 vdc, 1
amp, for positive or negative ground.
Complete tape library available. 9% x 3% x
94 in., 13 Ih.—Craig Panorama, Inc.
Circle 48 on reader’s service card

160-WATT ALL-SILICON AMP/
PREAMP, the S-9000a. Power output:
160 watts IHF music power, both chan-
nels, 8 ohms; 120 watts continuous sine
wave, both channels, 8 ohms. Power band-
width 12-25,000 Hz at 0.5% harmonic dis-
tortion. Harmonic distortion 0.25% at rated
output; .57% at 10 watts or below. Inter-
modulation distortion 0.25% at rated out-
put, 0.10% at 10 watts or below. Damping
factor 40. Hum and noise: phono —70 db,
tuner —80 db. Sensitivity: tape head 0.6

Perk it up with Perma-Power

COLOR-BRITE

Perma-Power does for color TV sets
what we’ve done for millions of black and
white CRT’s: adds an extra year of useful
picture tube life.

When a color tube begins to fade,
COLOR-BRITE instantly brings back the
lost sharpness and detail. It provides
increased filament voltage to boost the
electron emission and return full contrast
and color quality to the 3 gun color
picture tube.

COLOR-BRITE is automatic ... no
switching or wiring. Just plug it in. Your
delighted customers will brighten up as
fast as their color sets!

Model C-501, for round color tubes.
List Price $9.75

Model C-511, for rectangular color tubes.
List Price $9.75

COLOR-BRITE is a Hue-Brite
product from Perma-Power,
famous in TV service for
b & w Vu-Brites and Tu-Brites.

’Pe/szpm COMPANRY

5740 N. TRIPP AVE., CHICAGO, ILLINOIS 60646

PHONE (312) 539-7171

Circle 106 on reader’s service card

www. americanradiohistorv.com

83


www.americanradiohistory.com

INJECTORALL

THE NEEDLE DOES THE JOB!

No. 899

\ NEW!

~

WAN FNIE LURICANT R0R

AMJECTRe:
CTUNER
CLEANER

BN\ CLEANS AND nufﬁ
b\ NOISE FROM VO
CONTROLS AND TP =

« CAN'T sPiLt
CAN'T EVAPO”‘

- O
..TIGER of a CLEANER!

Injectoralfs Tuner Cleaner—No.899WN...

is the best cleaner on the market today. It
cleans M‘br, and faster than all other cleaners
and .. Jeaves a wax-free coating that
protects and lubricates contacts. Equipped with
the lﬂm“ Ginch steel needle it reaches
hard-to-get-at places in tuners. Ask for...
INJECTORALL TUNER CLEANER in the blister-pack.

INJECTORALL NO. 899WN
ELECTRONICS 6 0z... $1.95 net
CORPORATION. .. Great Neck, N. Y. 11024

Circle 107 on reader’s service card
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Circle 108 on reader’s service card
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e 59 CHARTS
e 128 PAGES f
e FULL EXPLANATION
e EASY-TO-READ TEXT

Now save hours of design time
with GERNSBACK LIBRARY’S new

ELECTRONIC

DESIGN CHARTS

By Norman H. Crowhurst

e Y T

A comprehensive collection
of nomographs in one con-
venient book.

Simplifies design procedures.
Saves hours of time and effort
on computations. Helps solve
virtually every electronic de-
sign problem quickly. Elimi-
nates uncertainty and mis-
takes. Large, accurate, clear
charts on 8% x 11 page size.
Lies flat or stands up.

mv; phono 1.8 mv; tuner 0.25 v. Baxandall
tone circuits. 3 pairs high-level inputs; 2
pairs low. Outputs: 4-, 8-, or 16-ohm
speakers, stereo recorder, stereo heud-
phones. Power consumption: 30-150
watts. 23 silicon transistors, 4 silicon recti-
flers. 14 x 12% x 4 in., 24 Ih.—Sherwood
Electronic Laboratories, Inc.

Circle 49 on reader’s service card

FM TUNER IN RACK PANEL. The
model 481 is designed for bhackground
music and commercial sound installations.
Range 88 to 108 MHz, sensitivity less than
2 pv. 300-KHz bandwidth; response 20—

- . e = P =1 5 .
F q o‘f :
et 2 A
20,000 Hz *1 db. Afc circuit, output jack
for multiplex adapter. Power consumption
21 watts. Low-silhouette cabinet 9% x 7 x
2 15/16 in. or standard 3% x 19-in. rack
panel. Escutcheon is removable from
panel.—Trutone Electronics, Inc.
Circle 50 on reader’s service card

DYNAMIC STEREO HEAD-
PIIONES, B-1IAI-16. Sensitivity: 108 db
at 1,000 Hz. Response 40-15,000 Hz. Im-
pedance 16/16 ohm.—Permoflux Corp.

Circle 51 on reader’s service card

BOOK-SIZE CORDLESS TAPE RE-
CORDER, the Charger, operates for 4
hours on built-in rechargeable nickel cad-
mium power cell, plugs into ac outlet to re-

charge. Response: 200-6,000 Hz at 3% ips.
40 db signal-to-noise. Erase —40 db.
Track separation: 50 db. Power output

Permanently cloth-bound

Money-back guarantee within 10 days
if not completely satisfied with book

800 mw peak music power. Capstan-
driven.—V-M Corp.

Circle 52 on reader’s service card

An invaluable, convenient work- $5
ing tool for engineers and tech-

nicians with useful charts [ik e e e -
these: Frequency and Waike | GERNSBACK LIBRARY, Inc., Dept. 366 |
length « Reactance and Fre- 266 West 14th Street, New York, N.Y. 10011 |
quency « Time Constants - Input i : f I
Chokes - Vector Addition of Com- | o'pjeeet ¥ S Please send—_copy(ies) |
plex Quantities « Parallel Resis- | E s @ $5.95. i
tors and Series Capacitors « | Name l
AND 53 OTHER CHARTS. i i
BOOKS PURCHASED FOR PROFESSIONAL | Sleci— ] 40-WATT SOLID-STATE STEREO
PURPOSES ARE TAX DEDUCTIBLE | city State Zip Code | | AMPLIFIER, model LA-340A. 5 pairs of
L S stereo inputs accommodate tuner, phono
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with magnetic or ceramic cartridges, tape
recorder and auxiliary sources. Response
+1 db, 30-20.000 Hz; 1% harmonic dis-
tortion; hum and noise —70 db (tuner),
56 db (aux). Outputs 4-16 ohms im-
pedance, 2 high-impedance for tape re-
cording; equalizations NAB and RIAA.
For 117 volts, 50/60 Hz. 11% x 3% x 10% in.
Gold extruded-aluminum  front panel.—
Lafayette Radio Electronics Corp.

Circle 53 on reader’s service card

BROADCAST MICROPIIONE FOR
1HOME TAPE RECORDING, the E-V
635A, weighs 6 0z, is big around as a dime.
Internal shock absorber; 4-stage filter
against “pops” and wind noise. Response
60-15,000 Hz; output —35 dh. Available
in low Z only.—Electro-Voice, Inc.

Circle 54 on reader’s service card

SOLID-STATE STERECORDER,
model 660, has automatic tape-reversing
action triggered by 10 seconds of silence.
Develops 50 watts per channel. Power:
115 v, 60 tz; 150 v, 50 Hz optional. 7%

",:uoqiognl ‘i

and 3% ips. Response: 30-18,000 1z,
50--15,000 Hz =2 db. Signal-to-noise ratio
50 db or better. Flutter/wow less than
06% at T4 ips; less than .10% at 3%. Bias
frequeney 100 Kilz. 2 VU meters. 17 x 17
x 10% in., 35 Ih.—Sony Superscope.

Circle 55 on reader’s service card

35-WATT FM/AM
PAGING AMPLIFIER,
model BC-350, for stores, restaurants, fac-

RECEIVER,
the MusiCall

tories. Priority paging silences system
when desired. Can be used with phono
table, tape recorder, tape deck. Audio out-
put of push-pull amplifier circuit rated at
35 watts at sine-wave input; 1.5% distor-
tion. Paging volume preadjusted at time
of installation for constant-level output.—
Fanon Electronic Industries, Inc.

Circle 56 on reader’s service card

COMPACT SPEAKER-SYSTEM
KIT, model RM-IK. 6-in. linear high-com-
pliance acoustic suspension woofer; 2%-
in. high-frequency wide-dispersion tweet-
er with calibrated level control to adjust
highs. Response is 45 to 20,000 Hz. Power

handling 40 watts average—80 watts peak
(minimum input of 10 watts required).
Impedance 8 ohms; crossover frequency
5000 Hz. 14% x 10% x 7% in., 12 Ib. Un-
finished birch veneer; %-in. nonresonant
panels.—Sonotone Corp.

Circle 57 on reader’s service card

60-WATT AM/FM MULTIPLEX
STEREQO RECEIVER, model TK-60.
Music power 60 watts (IHI standard at
4 ohms); 50 watts (IHF standard at 8

ohms); response 20 Hz—70 KHz = 1 db.
4-gang tuning capacitor. 5 i.f. stages with
3 noise limiters and wide-band ratio de-
tector.—Kenwood Electronics, Inc.

Circle 58 on reader’s service card

100-WATT SOLID-STATE FM
STEREO RECEIVER, the Stratophonic
SR-9008. At full 100 watts bandwidth is
5-100,000 Hz. D’Arsonval tuning meter.
Antomatic FM stereo indicator light.—
Harman-Kardon, Inc.

Circle 59 on reader’s service card

4-TRACK STEREQ TAPE DECK
KIT, the Kuwight-Kit Superba KG-415,
with Viking tape transport, capstan motor.
Overall record/play frequency response:
+2 db, 50-18,000 Hz at 7% ips; =2 db,
50-14.000 Hz at 3% Fluiter/wow less
than 0.2% rms at 7% ips. Signal-to-noise

.S AR s e e
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CRYSTALS
are not all the
samel

INSIST ON

TEXAS |
ICRYSTALS)
L BY NAME!

I your dealer is temporarily

out of stock or does not carry
Texas Crystals, send us his
name along with your order.
Minimum order, check or
C.O.D. is $5.00. Add 5¢ per
crystal for postage, 10¢ for
air mail.

T exas Crystals quality is outstand-
ing as evidenced by use in nu-
merous government space projects
where there’s no compromise with
quality, reliability or accuracy. The
same dependable performance is
yours for CB operation on all 23
channels at only $2.95 per crystal.

Send for Free Catalog with Circuits

TEXAS
CRYSTALS

A Division of Whitehall Electronics Corp.
1000 Crystal Drive 4117 W. Jefferson Bivd.
Fort Myers, Florida Los Angeles, California
Phone 813 WE 6-2109 Phone 213 731-2258

Circle 109 on reader’s service card

Meet
Winegard
Chroma-Tel

PATENT PENDING.
GOLD VINYLIZED.

First %2 size all-band (UHF, VHF, FIV)
antenna with full size power

® Delivers Brilliant Color, Beautiful Black and
White, Full-Tone FA Sound

® Brings in All the UHF, VIIF and FAM Sta-
tions in Your Area

Now there’s an All-Band (UHF, VHF, FM)
antenna that is actually half the size of most
other all-band antennas. It eliminates half the
bulk, half the wind loading, half the storage
space, half the truck space and half the weight
of ordinary all-band antennas . .. without sac-
rificing one bit of performance! Features
Winegard’s new Chroma-Lens Director System
and impedance corrolators.

Compare size, cost and performance. .. you’ll
choose Winegard Chroma-Tel every time. Ask
your distributor or write for Fact-Finder #242
today.

3 Models from $17.50 list.
ANTENNA
Winegard Co. systeus

3000 Kirkwood ¢ Burlington, fowa

Circle 110 on reader’s service card
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The
do-it-yourselfer’s

newest
catalog

Here's your new catalog of quality elec-
tronic kits and assembled equipment
... your shopping guide for TV set kits,
transistor radios, voltmeters, scopes,
tube testers, ham gear, PA systems,
and a host of other carefully engineered
products, Every item in the Conar cata-
log is backed by a no-loopholes, money-
back guarantee. It's not the biggest
catalog, but once you shop its pages
you'll agree it's among the best. For
years of pleasurable performance, for
fun and pride in assembly, mail the
coupon. Discover why Conar, a division
of National Radio Institute, is just
about the fastest growing name in
the kit and

et CONAR
R VAIL NOW !N IR
. CONAR CEISE l

I 3939 Wisconsin Avenue, Washington, D.C. 20016 l

Please send me your new catalog.
i.. i
Addres: l
l City. .
State__ Z-Code .
AN N N AU N N N

Circle 111 on reader’s service card
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ratio: 50 db or better. Harmonic distor-
tion less than 1.5% at 0 VU. Fast-forward
time: 1,200 ft in 60 sec. Rewind time
1,200 ft in 90 sec. 17 transistors, 6 diodes.
Input impedance: mike 3,000 ohms; line
30K ohms. Input sensitivity: mike 1.5 mv
for 0 VU; line 100 mv for 0 VU. Qutput
impedance: plavback 2350 ohms; monitor/
playback 250 ohms; source 1,000 ohms.
Monitor output; modular amp drives low-
Z stereo headphones. Bias/crase 80 ke.
1-ke test oscillator. 14% x 14 x 8 in., 30 1b.
—Allied Radio Corp.
Circle 60 on reader's service card

PORTABLE TABLETOP STEREO,
the Stereo Duet, combines AM-F\I-
stereo-FM radio and stereo phonograph.
4-speed record changer. Micro-Touch 2G
tone arm with ceramic cartridge. Stylus

cleaning brush. Diamond and manufac-
tured-sapphire styli. Swing-out, removable
speaker units, 8-in. woofer and 3%-in.
tweeter in each. Dual-channel amplifier.
Dial lights, 45-rpm adapter.—Zenith Sales
Corp.

Circle 61 on reader’s service card

TAPE TURNTABLE, model 807, is
a tape playback unit without electronics.
Connects to tape head or magnetic phono
inputs of music-system amplifiers. Re-
sponse: 30-18,000 Hz at 7% ips; 30-12,000
Hz at 3%. Capstan and reel motors: 4-pole,
115-volt, 50/60-Hz. Flutter and wow less
than 0.2% rms at 7% ips. 1,200-ft reel fast-
forward time: 60 scc; rewind time 90 sec.
6% x 13% x 10 in. without recls, 15% 1h.—
Viking of Minneapolis.

Circle 62 on reader’s service card

CUSTOM SPEAKER INSTALLA.
TION, the Wall of Sound, consists of 12-

wWWW.americanradiohistorv.com

in. woofer, high-frequency and mid-range
speakers in one package in acoustical lens
assembly. Crossover network built in.
Walnut mounting frame included in unit.
—Empire Scientific Corp.

Circle 63 on reader’s service card

SMALL PIIOTOMUL.
TIPLIERS, the XPiI110
(formerly 152AVP), avail-
able in S-1, S-13, S-20 and
S-11 photocathodes. Henis-
pherical dynodes mounted
between rugged ceramic
bars, supported by rigid
leads. Measures 0.75 in. at
broadest diameter, 4 in.
long.—Amperex Electron-
ic Corp.

Circle 64 on reader’s service card
SOLDERING [IRON KIT, the
Marksman SP-23K, includes 23-watt iron

v o ¢
-

j L
ﬂi‘\fll‘.RKSMAN

(pencil style), 3 soldering tips, 5 ft of

60/40 rosin-core solder, soldering-aid

tool, instructions.—Weller Electric Corp.
Circle 65 on reader’s service curd

4-TRACK STEREO TAPE RE-
CORDER. the Uher 8000E (revision of
8000), all solid-state. 4 speeds, recl size up
to 7 in. Response: 50-20,000 Hz =3 db at
7% ips; 50-16,000 Hz +3 db at 3% ips; 50—
8,000 Hz =3 db at 1% ips; 50-4,000 Hz
=3 db at 15/16 ips. Channel separation
50 db. Wow and flutter +0.15% at 7% ips
(audible frequency only). Output power
2 watts each channel. Power 117 v, 60 Hz
ac, 30 watts. 14 x 3 x 7 in.—Martel Elec-
tronics

Circle 66 on reader's service card

RADIO-ELECTRONICS
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AUDIO AMPLIFIER, model 200.
Designed  for use with andio—visual
sound/projector. Output 5 watts max.
Responise: 50-15,000 Hz =1 db. 5% dis-
tortion at full output. Input sensitivity
100 uv full output. Input impedance 150
ohms standard; 400, 1,000 and high as
optional. Supply: 12-24 vac; 12-30 vde.
Power consumption: 0.5 watt, no signal;
8.2 watts, full signal. —40°F to +160°F
ambient operational temperature. Relay
power (coil): 6 vac standard, other volt-
ages 6-30 vde, 6-36 vac available.—Arkay
International, Inc.

Circle 67 on reader's service card

UNIDIRECTIONAL MICRO-
PHONE, model 580 Unidyne A. Avail-
able in high- (580SA) and low- {580SB)
impedance wnits. 580SA  available in
matched pairs for stereo recording. Both
mikes matched to within 2 db frequency

response. Plugs attached to fit most tape
recorders. Adjustable stand adapter per-
mits microphones to be tilted through arc
of 90°, vertical to horizontal. Output of
5380SA is —59 db (0 db = 1 volt per
microbar): 580SB —58 db (0 db = 1 mw
per 10 ubars). Cardioid pickup pattern.—
Shure Bros. Ine.
Circle 68 on reader's service card

IGNITION SHIELDING SYSTEM,
Signal Savers, suppresses f interference
generated by internal combustion engines.
Features: distributor cap shield for arc-
over protection; feedthrough capacitor to

MARCH, 1966

ignition hot-lead switch eliminates con-
ducted interference; abrasion and corro-
sion-protected plug shields; ignition cable
certified to —65°F to +250°F; Warranty;
approved by military.—Hallet Mfg. Co.
Circle 69 on reader’s service card

8-OHM TWEETER, installed in

Jensen’s TF-3 bookshelf speaker system,

(systemn now called TF-3\) improves
power output above 10,000 cycles by 3
db. System rated at 25 watts.—Jensen
Mfg. Div.—Muter Co.

Circle 70 on reader’s service card

3-WAY SPEAKER SYSTEM KIT,
model AS-15, has 4 speakers: once 12-in.
high-compliance, Jow-resonance woofer
with 1%-in. voice coil and ceramic ring
magnet (free-uir resonance 25 Hz); two
2-in. direct-radiator dome-tyvpe mid-range
speakers with G-in. frames and 4%-in.
ceramic ring magnets; one l-in. direct-
radiator dome-type ultra-high-frequency
tweeter, 4%-in. frame, 2/4-in. ceramic ring
magnet. 40-20,000-11z response; high-
and middle-frequency attenuators; 3-way

MODEL PW

PASSIVE WAVE
ANTENNA

y 4
w 4
Yt/ 27
Yy v, 2
o, 0@
‘ S S

MODEL FID e S

FREQUENCY &

INDEPENDENT <

DRIVE ANTENNA
VHF-FM-COLOR

@% O loctonding

210 W. FLORENCE ST. =
Phone- 419-693-0528

— e

UHF-VHF-COLOR-FM

S & A easily satisfies your most demanding
specifications for sharp brilliant reception.
* MODEL PW ANTENNAS

Passive Wave combined with the best features
of log Periodic construction produce o new de-
sign unequalled in overall operation. Wave
guide element system in combination with fre-
quency independent drive effects a new break-
through in a high gain channel 2 through 83
antenna. UHF section provides director action at
VHF high band frequencies in addition to wave
guide control at UHF frequencies.

* MODEL FID ANTENNAS

Eliminate the need for two antennas by using
this new VHF-FM Color antenna incorporating
frequency independent drive. (Log Periodic Con-
struction.) Features a new phase oangle control
director system which provides a triple function,
greatly increasing performance obtainable with
ordinary dual band systems. Assures VHF and
color plus FM listening at their finest.

MEET ALL CRITICAL DEMANDS
WITH TARGET ANTENNAS

PAT. PENDING

. . manufacturers of the TARGET ANTENNA

/720,

TOLEDO, OHIO 43605

Circle 112 on reader’s service card
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here's how!

two updated editions of top-
notch books on tape recorders

HOW

T0

SERVICE
TAPE
RECORDERS

{2nd REVISED EDITION)

by C. A TUTHILL

A detailed analysis of the operation of the mechan|-
cal and electronic systems of a wide variety of
modern tape recorders, with detailed directions for
maintenance and troubleshooting. 165 pp. $3.95.
{(Paperbound)

How T0
SELECT
AND USE
YOUR
TAPE S
RECORDER =

(2nd REVISED EDITION) S ] e
by DAVID MARK

Surveys the benefits and applications of tape re-
corders, explains theory and operation, presents
purchasing criteria, and serves as a guide to use
and maintenance. Designed to be understood by
those without a formal technical background. 126
pp. $3.50. (Paperbound)

N Y
o B e

FREE 1966 CATALOG OF HAYDEN
AND RIDER BOOKS AVAILABLE NOW!

p-------——------r'

[J Enclose payment and we pay the postage.
Same return guarantee!
b---------------

[ DEPT. RE, HAYDEN BOOK COMPANY, INC. I
i 116 West 14th St., New York, N.Y. 10011
1 Gentlemen: I
Please send me the book(s) indicated below. i
B Ater 10 days | will either remit payment (plus
I a few cents postage) or return the book(s) with
no further obligation. 1
1 [0 #5736: How to Service Tape Recorders $3.95 1
[ | [0 =5735: How to Select and Use Your 1
i Tape Recorder . ... " $3
[0 1966 Hayden Catalog (including the 1
| books of John F. Rider Publisher, Inc.) FREE
[ | Name _ —_ e e & [ |
1 Address __ [ |
: City |
i State Zip i
|
1 1
-

HAYDEN BOOK COMPANY, INC.

Circle 113 on reader’s service card
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L-C and R-C crossover networks at 1.000

and 10,000 Hz. Walnut finish, floor model

cabinet: 18% x 19 x 32% in.—Heath Co.
Circle 71 on reader's service card

BATTERY-OPERATED TAPE RE.-
CORDER, model 350, antomatically re-
verses tape, will record for 6 hours at 1%
ips. Uses 5-in. reels. 9 transistors, 1 diode.
3 x 6-in. S8-ohm speaker; stop/start re-
mote dynamic type mike. 4-pole de motor,
with special platinum-coated governor.
Power: G D-batteries or optional ac. Bat-
tery life over 10 hours. 11% ¢ 11 % x in.,
10 Ib.—Concord Electronics Corp.

Circle 72 on reader's service card

TWO NEW SPEAKERS, 12U10

(12-in.) and 15U10 (15-in.) are adapt-
able to full-range use or as woofers. They

handle up to 100 watts music power. Each
has 3%-1b Alnico V magnet, 3-in. dimmeter
voice coil, built-in heat sink. rear air vent.
—Oxford Transducer Co.

Circle 73 on reader’s service card

MODERATE-SIZE SPEAKER, the
Lancer 101, has hand-carved fretwork
grille and Adriatic marble top. Compo-
nents inclade 14-inch long-throw linear
efficiency woofer and massive horn-loaded

WwWWW. americanradiohistorv.com

high-frequency assembly with 14-element
acoustic lens.—James B. Lansing Sound,
Inc.

Circle 74 on reader's service card

WEATHERPROOF
OUTDOOR SOUND COL.-
UMNS, the Argonaut, §
speakers with wide side-to-
side sound pattern. Sound
level doesn’t have to be
high to cover audiences of
1,000 or more. Tested by
Inland Testing Labs, war-
ranted for 3 years.—Argos
Products Co.

Circle 75 on reader’s service card

CARTRIDGE, ADC 10/E, has
minute moving system performing helow
critical point of record groove yield. In-
duced magnet type; sensitivity 4 mv at 5.5
cms/sec recorded velocity. Channel sep-
aration 30 db, 50-10,000 Hz. Response
10-20,000 Hz =2 db. Elliptical stylus:

-

contact radius .0003 in.; lateral .0007 in.
Vertical tracking angle 15°. Tracking
force range % to 1 gram. IM distortion less
than %%—400 and 4,000 Hz at 14.3 cm/
sec velocity. Compliance 35 X 10°® cm/
dyne.—Audio Dynamics Corp.
Circle 76 on reader’s service card

Write direct 10 the manufacturer for in-
formation on the item listed below:

[ R

LINE RADIATOR, LR4SA.
40 watts program power-handling
capacity; extruded-aluminum
case, black nietal front grille; gen-
erates sound pressure of 116 db at
4 ft on axis with 40 watts input,
160° horizontal and 30° vertical
dispersion pattern.—Llectro-Voice,
Inc., Buchanan, Mich. 49107 exop

RADIO-ELECTRONICS
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NEW LITERATURE

All booklets, catalogs, charts, data sheets and other literature listed here are
free for the asking with a Reader’s Service number. Turn to the Reader’s
Service Card facing page 80 and circle the number of items you want. Then
detach and mail the card. No postage required!

ZENER & REFERENCE DIODE SELEC-
TION GUIDE, designed for desk, wall or 3-ring
binders, covers more than 4,000 industrial and Mil-
type Zener and temperature-compensated reference
diodes.—Motorola Semiconductor Products Inc.

Circle 77 on reader’s service card

TAPE, PHONO, AUDIO ACCESSORY
CATALOG, 659C, hundreds of items including re-
cording heads, paich cords, adapters, audio con-
nectors. New items are TK-9 Tape Editing Work-
shop and PK-10 Phono and Record Care Kit.—
Robins Industries Corp.

Circle 78 on reader’s service card

INSTRUCTION BROCHURE, *“'How to Build
the AR Component Shelf”, 4 pages. The shelf
hooks over a single strip that can be attached sim-
ply to any wall that has studs.—Acoustic Research,
Inc.

Circle 79 on reader’s service card

SPEAKER SYSTEM CATALOG, enclosures,
amplifiers, energizers. foldout pamphiet, photos,
price list.—James B. Lansing Sound, Inc.

Circle 80 on reader’s service card

1966 TAPE RECORDER CATALOG, 20
pages, photographs with op-art backgrounds, specs
of 14 recorders, 13 mikes. 3 types of tape, acces-
sories. Among new features is automatic-reverse
recorder.—Sony/Superscope

Circle 81 on reader’s service card

1966 GUIDE TO CUSTOM STEREO, 20-page
brochure has photographs, descriptions and specs
of complete line of components, kits and speakers.
—H. H. Scott, Inc.

Circle 82 on reader’s service card

PA AMPLIFIER CATALOG, 2 pages, gives
specs, photos, on ME-10, ME-25, ME-40 compact
public-address amplifiers.—Harmon-Kardon

Circle 83 on reader’s service card

GERMANIUM TUNNEL-DIODE BRO-
CHURE, SM 2934, describes, with characteristics
and structural diagrams, solid-structure tunnel di-
odes. 20 mils square, that can be assembled directly
into thin-film integrated circuits.—Sylvania Elec-
tric Co.

Circle 84 on reader’s service card

ANTENNA BROCHURE, 4 pages, of log-
periodic antennas, photos, prices. Includes reprint
of newspaper piece on University of Illinois
Foundation, where these antenna designs were de-
veloped.—JFD Electronics Corp.

Circle 85 on reader’s service card

WINTER CATALOG, No. 662, 108 pages. La-
test in CB, stereo, high-fidelity, amateur equipment,
tape recorders, test equipment, automotive acces-
sories, photographic equipment, new closed-circuit
TV systems, portable radios, etc. lllustrated.—La-
fayette Radio Electronics Corp.

Circle 86 on reader’s service card

CATALOG, 1500, describes TACO line of an-
tennas designed for use in 2,500-MHz band assigned
to ETV; photos, specs, curves.—Jerrold Electronics
Corp.

Circle 87 on reader’s service card

BULLETIN. No. 49, Standards for Industry.
4-page, punched list of formulas and conversions:
typical test setups. return-loss VSWR chart, dbmv-
microvolt chart (0 dbmv equals 1,000 uv across 75
ohms), transformation formulas.—Blonder-Tongue

Circle 88 on reader’s service card
VARIABLE TRANSFORMER CATALOG,

P1065G, 76 pages of characteristics, outline dimen-

MARCH, 1966

sions, connections, charts, illustrations or Power-
stat line of manual and motorized 50/60-Hz vari-
able transformers.—Superior Electric Co.

Circle 89 on reader’s service card
THERMISTOR LITERATURE. EMI4,

Thermistor Probes, 8 pages, punched; diagrams of
standard thermistor probe assemblies. Bulletin L-1,

Thermistors, Their Characteristics and Uses, 4
pages.—Fenwal Electronics, Ine.
Circle 90 on reader’s service card
MINIATURE ELECTROLYTIC CAPACI-
TORS, 4-page catalog, specs, dimensional drawings
and curves of ax'al lead and printed-circuit lead
electrolytic capacitors.—Centralab
Circle 91 on reader’'s service card
SHORT-FORM COAXIAL SWITCH CATA-
LOG, No. CS-5. [llustrations and technical infor-
mation on 23 series of switches, with section on
modular Dynaform switch series. 16 pages.—Am-
phenol RF Div.
Circle 92 en reader’s service card
FERROXCUBE ENGINEER, Vol. 7, No. 3,
subtitled “How Square the Loop . . . How Wide
the Shmoo?”. Lead article discusses ‘‘user-
oriented”” high-speed digital computer which uses
Ferroxcube memary stack.—Ferroxcube Corp. of
America

Circle 93 an reader’s service card

[Pl T =

NEW 1966 GIANT CA

NO MONEY DOWN
PLUS REVOLVING
CHARGE ACCOUNT

I BURSTEIN-APPLEBEE CO. Depy, RE,

1012-14 McGee St., Kansas City , Mo. 64106
l 7] Rush me the FREE 1966 B-A Catalog.

TALOG

100's of
new items
fisted for
first time

=

FOR 38 YEARS THE
OUTSTANDING

MONEY
SAVINE

BUYING GUIDE FOR:

e Stereo & Hi-Fi Systems and Compo-
nents ® Tape Recorders ® Electronic
Parts, Tubes, Books ® Phonos & Rec-
ords ® Ham Gear ® Test Instruments

I NAME

and Kits ® Cameras and Film_® Public
Address ® Citizens Band @ Transistor

I ADDRESS

& FM-AM Radios.

ary
l Please be sure to show your Zip No....veveriviiviviiviiiinins

Circle 114 on reader’s service card
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RECORD DIRECTION

Fig. 1—Recording process leaves magnetized regions along tape. They behave like any
other magnets and can affect adjacent layers of tape on a reel.

LONG LIFE FOR YOUR TAPES

TO THE PROFESSIONAL TAPE DUPLICA-
tor, magnetic printing—the transfer of
a recorded signal from a layer of mag-
netic tape in a roll to its adjacent layers
—can be a bothersome problem.

On home recording equipment,
print is usually lost in the noise level of
the system. However, on professional
equipment, print becomes more notice-
able because of the greater dynamic
range of the system. Engineers who du-
plicate tapes can minimize magnetic
printing by storing master tapes on the
takeup reel—tail-end out—and rewind-
ing just before using. These recordists
include some of the more serious ama-
teurs as well as professionals who make
master tapes for disc or tape duplica-
tion. They have a need for tape that re-
duces the print level below that avail-
able from general magnetic sound tapes.

Print

Since the amount of print received
by a given section of tape depends
(among other things) upon the separa-
tion of that section from the section
carrying the printing signal, the next
outer layer of tape from the printing
signal in a normal oxide-in wind will re-
ceive more print than the next inner
layer. This is true because the printing
field, to produce significant print, must
reach the top surface of the oxide coat-
ing of the section undergoing print.

*Magnetic Products Div., 3M Co.
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By RAYMOND C. SMITH*

Thus, to print the next outer layer of
the tape, the printing signal must pass
through the thickness of the base mate-
rial only. But to print the next inner
layer of the tape, the printing signal must
pass through both the thickness of the
base and the additional thickness of a
layer of oxide.

This you can easily see in the illus-
trations, whose elements have been
blown up for clarity.

Fig. 1 shows recording direction.
Fig. 2 shows tape stored on the takeup
reel, with section C undergoing maxi-
mum print. On playback, section C goes
past the playback head after the print-

ing signal and is heard as post-print.
Fig. 3 shows tape rewound to and
stored on the stock reel, with section A
receiving maximum print. On playback,
section A precedes the printing signal
past the head and appears as pre-print.

To answer the industry’s need for
a sound tape that reduces the print level
below that available from general tapes,
manufacturers developed low-print ox-
ides. The Scotch Brand tapes, for exam-
ple, offer the oxide on threc backings:
1.5-mil cellulose acctate backing for
economy and stretch resistance, 1.5-mil
polyester for additional strength and re-
sistance to temperature and humidity

Base Thickness

Base + Oxide
Coating Thickness

Fig. 2—Not rewinding tape ofter recording and playing makes any magnetic printing
appear as post-echo, which is usually obscured by the actual material.

www americanradiohistorv. com
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changes, and 1-mil polyester for 50%
extra recording time.

The 3M oxide is coated to a thick-
ness of 0.4 mil in each case, and the
signal-to-print ratio is 6 db better than
that of conventional tapes on the same
thickness backings. The protection
against layer-to-layer signal print holds
even when tape is stored for long peri-
ods, and the signal-to-print ratio is
achieved without sacrifice in output. In
fact, if engineers can adjust their equip-
ment to optimize the bias for these
tapes, they can get a significant increase
in high-frequency response.

Storage

The method of storage illustrated
in Fig. 2 is recommended for master
tapes because it results, upon playback,
in the stronger of the two prints appear-
ing as post-print and the weaker as pre-
print. Post-print is less troublesome than
pre-print because it is likely to be
masked by the original signal. Pre-print,
on the other hand, may be quite notice-

the tape is prepared for storage by
winding it evenly with relatively low
tension to produce a rather soft, stable
roll. These conditions can best be met
if the roll is last wound at playing speed
on the takeup reel of a professional ma-
chine properly adjusted for takeup ten-
sion. High-speed winds are generally
soft enough because of air trapped be-
tween layers, but an even wind is usual-
ly sacrificed in the process. The “weav-
ing” that results may lead to serious
physical distortion if the reel is subjected
to adverse storage and handling condi-
tions. This is especially true if the tape
has a cellulose acctate base (many mas-
ter tapes do). Cellulose acetate is more
easily damaged than polyester and
therefore requires more care in han-
dling and storage.

Safe handling and storage

While tape can be recorded and
played thousands of times without de-
terioration, it does require reasonable
care to insure optimum performance,

Tape is Oxide-in (VA" Wind)

o

Fig. 3—Rewinding onta stock reel after recording and each playing does not affect in-
tensity of print-through—just makes it more apparent, because it usually appears during
silent passages before the start of the material.

able if it is strong, and if it is preceded
by a quiet stretch of tape, as it frequent-
ly is.

The printed signal is transient; its
level drops rapidly upon removal from
the printing field. Measured a few min-
utes after removal from intimate con-
tact with the printing signal, the printed
signal will show a drop of 6 db or more
from the level measured seconds after
removal. This is another reason for sug-
gesting rewinding just before playing:
the printed signal is reduced and there
is usually not sufficient time before play-
back for a new signal of bothersome
strength to be printed.

A master tape is likely to have one
or more splices. Storing the tape tail-end
out necessitates rewinding before using,
and this rewinding should release any
sticking from splices.

Least physical distortion results if

MARCH, 1966

especially if it is to be stored for several
years. Here are some suggestions for
best results in preserving the physical
and magnetic properties of recording
tape.

Do not store unprotected tape.
Storing tape in the original box protects
it from dust and from physical damage
to its edges. Boxed reels of tape should
be stored on edge or flat individually on
shelves. Stacking many reels one on top
of the other should be avoided since the
accumulated weight may distort the
reels or damage the edges of the tape.
Normally, cleaning is not necessary. If
there is a great deal of dust, reels may
be vacuumed and the tape may be
cleaned by wiping with a clean dry cloth
as it rewinds. To get rid of contamina-
tion that does not brush off easily, clean
the tape with a cloth lightly moistened
with Freon TF.

www americanradiohistorv.com

Avoid stray magnetic fields. While
the magnetic properties of tape are very
stable over long periods, care should be
taken to avoid accidental exposure to
magnetic fields. Weak magnetic fields
will increase print signal. Permanent
magnets and strong clectromagnets very
likely will cause erasure if placed with-
in a few inches of the tape. (This is the
principle of the bulk erasing process in
which a whole reel of tape is demag-
netized without unwinding.) For this
same reason, tape should not be stored
in cabinets with magnetic door latches
if the tape is likely to come near the
magnetic field of the latch.

Play tape periodically. Occasional
use of recorded tapes improves their re-
sistance to storage conditions. Running
tape through a recorder is a simple way
of relieving strains and adhesions before
they seriously affect the tape.

Choose tape backings with an eye
to storage conditions. Low humidity, as
in heated areas during winter months,
and high temperature over extended pe-
riods may cause the plasticizing agents
in cellulose acetate tapes to evaporate,
leaving the tape brittle. There are no
plasticizers in polyester, so, if you know
in advance that a recording will be
stored for several years, use a polyester-
backed tape. Temperature and humidity
changes cause reversible dimensional
changes. Polyester has 50% better re-
sistance to temperature change and
about 15 times better resistance to hu-
midity change than acetate.

Control temperature and humidity.
Ideally, magnetic tape should be stored
at room temperature (60-80°F) with
relative humidity controlled between 40
and 60% . The use of drying or humid-
ifying agents is not recommended be-
cause of the difficulty in controlling the
results.

Tape that has become brittle due
to storage without temperature or hu-
midity control can usually be restored
to a playable state. The guiding rule is:
let the tape return to equilibrium be-
fore it is played. Leaving a brittle tape
out of its container at proper environ-
mental conditions for 24 hours should
bring it to equilibrium. A simple way
to restore evaporated moisture is to
leave a moistened sponge with the reel
of tape in a closed vessel for 24 hours,
being careful to keep the sponge from
touching the tape. Similarly, a tape that
has been exposed to extreme cold should
be allowed to return to normal room
temperature before it is played.

Clean recorder periodically. QOcca-
sionally cleaning the recording head,
capstan, tape guides and other parts of
your machine that touch the tape will
promote long life for your tapes. END
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A clever tape file

Stores 5 reels in one sturdy plastic case with swing-out
compartments. Protects these valuable tapes, keeps them

handy, indexed and orderly. Stacks hori- 3. $9.99
zontally or vertically, comes in three sizes 5. $4.45
(for 3-, 5-, 7- inch reels) . Handsome two- 7":%$4.95
tone beige. (A neat 8-mm film file too!) | (!l Prices less reels)

\vv4

p e Avatlable through your local distributor, or write to:
RYE INDUSTRIES INC.

AEE——
119 Spencer Place, Mamaroneck, N.Y. 10543
Circle 116 on reader’s service card

Designed and manufactured in U.S.A.

NEVER
A BURNOUT

IN ) EMC| DIODE-

NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE!
* Professional quality and versatility » Lifetime
protection against electrical abuse » No meter burn-
out, needle damage, or fuse replacement
VOLOMETER

Model 109A Factory Wired & Tested $27.95
Model 109AK Easy-to-Assemble Kit $20.25
20,000 @/v DC sens. 10,000 ©/v AC sens. 4V,
40:a meter. High impact bakelite case. 5 DC
voltage ranges: 0-6-60-300-600-3000v. 5 AC volt-
age ranges: 0-12-120-600-1200-3000v. 3 DC cur-
rent ranges 0-6-60-600ma. 3 AC current ranges:
0-30-300ma; 0-3A. 3 resistance ranges: 0-20K,
- 200K,-20 megs. 5 db ranges: —4 to +67db.
With carrying strap. 5147 W x 63" H x 27" D.
VOLOMETER

Model 103A Factory Wired & Tested $19.75
Model 103AK Easy-to-Assemble Kit $15.90
4127, 2% accurate, 800ua D’Arsonval
type meter. One zero adjustment for
both resistance ranges. High impact [~————————————— 1
bakelite case. 5 AC voltage ranges: | EMC, 625 Broadway, New York 12, N.Y.

0-12-120-600-1200-3000v. 5 D 3 |
,anzgéi (?_%_’60_3389630_300&_V°5""§b | Send me FREE catalog of the complete |
ranges: —4 to -64db. 5 AC current | value-packed EMC line, and name ofI
ranges: 0-30-150-600ma. 4 DC current | local distributor.
ranges: 0-6-30-120ma; 0-1.2A. 2 resist. | RE-3 |
ance ranges: 0-1K, 0-1 meg. 5Y4” W x | NAME ]
634" H x 2% D. |
POCKET SIZE VOLOMETER | pogess I
Model 1024 ! " | :
Factory Wired & Tested $15.90

] _7
Model 1024K Easy-to-Assemble kit $14.10 | C'TY ONE__STATE____ |

3V2”, 2% accurate 800ua D'Arsonval
type meter. One zero adj. for both res.
ranges. High impact bakelite case. 5 AC
g/oltDacge rar{ges: 0-12-120-6000-1500-3000v.

voltage ranges: 0-6-60-300-600-
3000v. 3 AC current ranges: 0-30-150- [EIGIACULINEAIT AT LA
600ma. 4 DC current ranges: 0-6-30- ECKENIGIIEEVANEPRTIIRTR T8 11

130ma; 0-1.2A. Resistance: O0-1K, 0-1 . R B
meg. 3% W x 614* H x 2" D. Export: Pan-Mar Corp., 1270 B'way, N.Y. 1
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TECHNOTES

SONY TR103 RECORDER WITH TUNER

Faulr: No recording. When monitor is on, radio is
heard very faintly with record level up full. Playback level
is too low on prerecorded tapes.

Trouble: Leakage between contacts on front deck of
S1 record/play switch.

Leakage through the switch contacts biased the grid
positive and blocked the stage on record. Attempts to clear
the leakage by various chemical means failed. As a last re-
sort a high voltage was placed across the contacts. This only
burned the conductunce path and made the leakage greater

Remedy: Replace switch. The printed circuit must be
removed to expose the switch. Note carefully how the

PORTION OF
RECORD/PLAY SW
(FRONT SECTION) 6AUG
s!
LEAKAGE R
BETWEEN
THESE
CONTACTS e
27K
BLACK —=
= : < 102V ON
VIOLET RECORD
BLUE__—7

spring-loaded lever is oriented before disassembly. To save
time and work take the new switch apart and use its front
section to replace the defective part. The time it takes (o
pull the switch apart is considerably less than that required
to solder the twelve connections onto the new rear section.
—Steve P. Dow

SONY TR521 FOUR-TRACK STEREO

Symptom: Loud hum on upper channel on playback.
no signal from prerecorded tape on this channel. Record-
tevel indicator meter reads OK on record but nothing is
recorded on the tape.

Fault: Appears similar to open head, defective record,
playback switch or broken connecting lead. Actual fault was
a broken lead on the hum-bucking pickup coil between the
amplifier chassis and the motor. This coil is moved around
on its flexible leads until a position is found where the hum
ficld of the motor phases out the hum voltage induced in
the head and leads. This coil is in series with the ground
end of the head on playback.

Remedy: Reconnect broken lead and preferably re-
place both leads with heavier wire. Readjust coil position
with unit on mono channel-1 playback, interlock cutout
(automatic tape shutoff) defeated, and recorder output con-
nected to scope to sce 60-Hz level.—Sreve P. Dow

NORELCO CONTINENTAL 400

A Norelco model EL. 3536A sterco tape recorder
wouldn’t play or record on the right channel. Left channel
was OK. We put signal into the right channel and it dis-
appeared at V103-a. We had signal at the grid (pin 7 of the
I2AX7) but no signal at all at pin 6 (the plate).

Plate voliage was down to 6. Supply was normal. Plate
resistor measured OK at 100,000 ohms. Obviously a heavy
current was passing through the plate resistor, hut it wasn't
going through the carhode resistor. Cathode voltage was
zero. Cathode resistor measured OK at 3.300 ohms. When
I pulled the tube, plate voltage came right up to the supply
voltage (250). When I put it back. plate voltage fell to 6.
Substituting tubes had no effect.

RADIO-ELECTRONICS

www.americanradiohistorv.com

"


www.americanradiohistory.com

e

8+ 12AX7/
ECC83

100K

Vi03-a
>
cl108 .0IS
2.2
MEG
EQU
NETWORK

3.3K

Where was the plate resistor current going?

Well, C108, the coupling capacitor to the second half
of the tube, was shorted. The short didn’t show up on re-
sistance measurements to ground because of the high-value
grid resistor in the next stage. When power was turned on
the grid of V103-b became an anode and passed enough
current through the plate resistor of V103-a to pull down
the voltage drastically. It didn’t show up on dc voltage meas-
urements becausc the cathode of V103-b is grounded.

Besides, I was so sure the trouble was in V103-a. Of
course when I pulled V103-a I pulled V103-b also (same
envelope). Drove me nuts.—Eugene Shube

HARMAN-KARDON TUNER OSCILLATES

In a Harman-Kardon Citation 111, the NE-2A neon bulb
in the converter stage may become defective and cause the
tuner to oscillate at an audible frequency for a few minutes
after being turned on. Simply tapping the NE-2A may inter-
rupt the oscillation. Removing the NE-2A by disconnecting
one lead will stop the oscillation and still permit operation of
the tuner. Merely replace the NE-2A with a new one to
restore original operation.

The converter shield must be removed for access to the
neon lamp.—Louis H. Steinberg

ARVIN 33R68 AM-FM STEREO POPS TUBES
AND PILOTS

The unusual pilot-lamp and power-supply surge-resistor
network in this set is worth close scrutiny by any technician
interested in saving himself the price of several pilot lamps
and SOHKG6 power amplifier tubes. In three cases, this re-
ceiver came to the shop for a burned-out No. 47 pilot lamp
and SOHK®6, to which the bulb is connected. But the very

50HK6E

NN e

S .
T HTR STRING
II7VAC
SILICON RECT
X —~B+
g
B_

next day the set was back on the bench again for the very
same reason. And then once more.

The defective component proved to be a third circuit
element, R, a 25-ohm, 4-watt wirewound resistor. It had
opened and allowed the charging capacitive load of the fil-
ters to pop first the pilot lamp, then the tube, after they
had been operated in an overloaded condition for several
hours—or long enough to have damaged the filament struc-
ture of both.—George D. Philpott END
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at last...
instant color patterns
at your finger tips. ..
zero warm-up time
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THE ALL NEW SENCORE (G135 DELUXE
TRANSISTORIZED COLOR GENERATOR

The big push is on in Color TV. Equip yourself now with
the new, solid state Sencore CG135 and cash in on the
zooming volume of new service business as Color-TV
booms! Instant, service-ready RCA standard color bars,
cross-hatch, white dots and individual vertical and hori-
zontal bars enable you to set up or trouble-shoot more
Color TV sets per day; earn top money in this fast growing
service field. It's an analyzer too: Color gun interruptors,
unmodulated video for chroma circuit trouble isolation and
unmodulated sync pulses to keep Zenith receivers in sync
for this test, make color trouble shooting a snap. Sturdy
all-steel contruction for rugged, heavy

duty in the field or shop. Another Best

Buy in profit-building service instruments $]4995
from Sencore at

COMPARE THESE FEATURES: SEE WHY THE CG135 iS IN A CLASS
BY ITSELF

® Solid state construction employs high priced GE ““Unijunctions’’ to
develop six “jump out proof counters’” that guarantee stable patterns
at all times with no warm-up @ Standard RCA licensed patterns as
shown on schematics throughout the industry ® Handy universal color
gun interruptors on front panel ® Lead piercing clips insure non-
obsolescence ® CRT adaptors optional @ Crystal-Controlled 4.5mc
Sound Carrier Analyzing Signal to insure correct setting of fine
tuning control @ RF output on Channel 4 adjustable to Channel 3
or 5 from front of generator when Channel 4 is being used ® No
batteries to run down; uses 115 V AC @ Less than one foot square,
weighs only 8 Ibs.

professional quality — that's the difference!

S ENCORE

426 SOUTH WESTGATE DRIVE e ADDISON, ILLINOIS
Circle 117 on reader’s service card

93

www.americanradiohistorv.com


www.americanradiohistory.com

TWO
TRIGGER
POSITIONS

GIVE HIGH
AND LOW HEAT

(Only Weller Soldering Guns have it)

This exclusive Dual Heat feature permits instant
switching to either of two soldering tempera-
tures. There's low heat for most of your elec-
tronic soldering, yet high heat is immediately
available when you need it.

Weller guns also reach full soldering tempera-
ture up to 40% faster than other guns. They
deliver more heat per rated watt, resulting in
the greatest soldering efficiency.

This is why professionals insist on Weller. Be
sure you do, too.

Weller Dual Heat Guns and Kits come in watt-
age ranges from 100 to 325, priced from $6.95
to $12.95 list.

WELLER ELECTRIC CORP., EASTON, PA.

in England: Horsham, Sussex.

WORLD LEADER IN SOLDERING TECHNOLOGY
Circle 118 on reader's service card
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HIGHER FI—NO continued from page 50

ocrave is virtually eliminated by even the finest speakers,
leaving the range from 32 to 20.000 Hz.

Now, if the full ultra-wide frequency range never gets
into the amplifier, it surely cannot come out (except as dis-
tortion, at the extreme frequencies). Since, in addition, the
subsonic frequencies are not reproduced by the speaker, it
is hard to see how anything can reach the ear that would en-
able it to tell whether or not the amplifier has passed the
ultra-wide range.

Not only is the reproduction of an ultra-wide band un-
necessary; it is undesirable. These undesirable effects have
heen dealt with at length in a recent paper!.

The input signal unfortunately contains components that
were not in the original program material. Low-frequency
signals are caused by warped and eccentric records, mechan-
ical feedback, acoustic feedback, turntable rumble, and room
vibrations due to traffic and walking about the room. High-
frequency interference occurs from the FM sterco pilot and
subcarrier, SCA subcarriers, high-frequency distortion com-
ponents of pickup and tape signals, co-channel interference,
and 10-kHz whistle on AM.

The interfering signals can be great enough to reduce the
signal-handling capability of the amplifier—by riding on top
of the program material, so to speak. Some of them can
be great enough to be audible. The peaks of all unwanted
signals should be kept more than 20 db below the peak power
rating of the amplifier to avoid an increase in distortion. To
insure inaudibility of this interference as well, the amplifier
should have a 12-db-per-octave rolloff in the bass range and
6 db per octave in the treble. With 3-db points at 20 Hz and
30 kHz, the amplifier frequency range still has a generous
safety margin over the requirements of high-fidelity repro-
duction, and listening quality superior to that of ultra-wide
band amplifiers. END

1. Power Bandwidth, Frequency Response. and Music Spectru, Victor Broci-
ner, Journal of the Audio Engineering Society October 1965 Vol. 13 No. 4

HIGHER FI—YES consinued from page 51

affect materially the power-handling capabilitics of the Sys-
tem.

A similar case may be made for noise above the music
spectrum. By maintaining low distortion and good phase line-
arity in those regions we can avoid intermodulation with the
high-frequency content of the program source.

Another form of noise, however, is of concern to the
amplifier designer: the noise that falls directly into the audible
spectrum, such as record noise and any sort of background
hiss. Here our experience has been that with a phase-linear.
wide-band system the noise appears to be separated from the
music content of the program source in much the same way
that the individual instruments become distinct from
each other. This reduces listening fatigue dramatically. In the
narrow-band amplificr, this noise fuses with the program
source, causing much more objectionable noise interference.

Most wide-band, high-quality reproducing systems on
the market today furnish high- and low-cut switches capable
of smoothly rolling off frequencics above and below the nor-
mal range. Thus the wide-band system at least furnishes the
listener a choice. Field surveys indicate, however, that such
switches are rarely usedl.

The narrow-band designer forces upon the listener a
mediocre, “canned” quality of sound reproduction, regardless
of the quality of the program source and the remaining por-
tion of the reproducing system. This, in my opinion, stifles
turther technological progress toward better sound and thus
is contrary to the very essence of the modern high fidelity
industry. END

RADIO-ELECTRONICS
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TRY THIS ONE

COMBINATION TV/PHONE TRANSMISSION LINE

Recently, T was confronted with a
combination job of installing a private
two-way telephone system between two
homes and providing a TV antenna
lead-in from a high-gain tower-mount-
ed antenna. The nearest television sta-
tion is 80 miles away, and a tower-
mounted antenna (65 feet high) is
necessary to get a good picture.

HOME A

lead-in to Home B. I decided that the
two-wire circuit used for the intercom
telephones could be made using one
wire of the TV lead for one line, and the
supporting wire for the other. Fig. 2
shows the existing hookup.

This system has proved very satis-
factory for both TV reception and inter-
communication. No ill effects can be

—g TOWER-MOUNTED
Tv ANTENNA

Fig.l

100

MESSENGER WIRE

HOME 8B

T

HOME A
PHONE

v

ANT

\3009. LINE SUSPENDED
3" BELOW BY STRIPS OF
BLACK PLASTIC TAPE

Fig.2

The distance between the homes is
approximtely 100 feet and the tower is
located 6 feet from home A. where a
TV set was previously installed using
300-ohm ribbon lead. Home B did not
have a TV set or antenna. Fig. 1 shows
the original situation.

No. 10 copper wire was necessary
to support the ribbon-lead extension

FILED FLATS HELP GRIP JACK
DURING TIGHTENING

When installing tip and banana
jacks, it is difficult to prevent the jack
from turning while the nut is being
tightened. This is especially true of those

jacks where the insulator merely slips
over the jack instead of being integrally
molded. As a result, the nut is usually
not tightened enough and loosens up
Jater.

A way around this difficulty: file a
couple of flats at the back end of the
jack. These flats can be gripped with
pliers or a wrench while the nut is being
tightened. Since the filing process may

MARCH, 1966

seen in the TV picture when talking over
the phone. A ringing telephone momen-
tarily interrupts the program, but this
is not considered a serious disadvantage.
The supporting wire, bare of insulation,
was strung between insulators at both
ends of the line. The lightning arrester
installation at the tower was not dis-
turbed.—James F. Sutherland

upset the threads slightly, run the jack
through a 3%-28 die afterward to clean
them up. Or thread a nut onto the jack
before filing. Taking it off again after
filing usually smooths the threads.—
Charles Erwin Cohn

[Some better jacks come with flats
on them to simplify installation.—Edi-
tor]

FOAM PLASTIC USEFUL IN SHOP

Blocks of Styrofoam can be of real
help around the shop. T use it to block
up chassis: the styrofoam is soft enough
so it does not mar surfaces but firm
enough to hold a lot of weight. I use it
to hold coil/capacitor combinations
when checking them for frequency reso-
nance with a grid-dipper. 1 also use a
piece to hold loose tubes taken out of
equipment, so they won’t roll off the
bench; just stick the tube pins in the
plastic foam.

Styrofoam makes excellent insula-
tion for crystals and transistors if they
must be mounted near tubes that get hot
—it is a sound and shock insulator as
well as thermal insulator. To hold deli-

wwWw.americanradiohistorv.com

ALLIED

ELECTRONICS
FOR EVERVONE

FREE

send for your
MONEY-SAVING
508-page

1966 AVLLIED catatoc

SAVE MOST ON:
Starea Hi-Fi
Tape Recording
CB 2-Way Radio
Shortwave & Ham Gear
Automotive Electronics
FM-AM & AM Radios
Portable TV & Phonos
Test Instruments
TV Tubes & Antennas
Power Tools. Hardware
Parts, Tubes. Transistors

WL vemnema e srvvneernira IANNYY

See the world’s larg-
est selection of top
money-saving buys,
including exclusive
Knight-Kits and
products available
only from ALLIED.
Get fastest service,
easy-pay terms, sat-
isfaction guaranteed
or your money back.
Send coupon today
for your FREE 1966

Catalog.
EASY TERMS: Use the Allied | ~TTTED 8

Credit Fund Plan. {L

ALLIED RADIO

free
- totnlqg

e ———— e
ALLIED RADIO, Dept. *-C 1

h |

I 100 N. Western Ave., Chicago, Ill. 60680 I
| [J] Send FREE 1966 ALLIED Catalog. 1
| Name I
PLEASE PRINT I

I Address |
|

1

-d

Enjoy the “‘music-only” programs
now available on the FM broadeast
band from coast to coast.
¢ NO COMMERCIALS o
¢ NO INTERRUPTIONS o

j It's easy! Just plug Music Associated’s Sub
Carrier Detector into multiplex jack of your
FM tuner or easily wire into discriminator. Tune
through your FM dial and hear programs of

{ continuous commercial-free music you are now
I missing. The Detector, self-powered and with
electronic mute for quieting between selections,
permits reception of popular background music
programs no longer sent by wire but transmitted
as hidden programs on the FM broadcast band

g from coast to coast. Use with any FM tuner. Size:

514" x 6”, Shipping weight approx. 7 Ibs.

KIT $4950

(with pre:tuned coils, no alignment necessary)

WIRED $7500

(Covers extra $4.95 ea.)
Write to:

MUSIC ASSOCIATED

65 Glenwood Road, Upper Montclair, N. 1.
Phone: (201)-744-3387

3
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Circle 120 on reader’s service card
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only color generator
with all these features

ant its only 999

LECTROTECH

Provides all of the time-tested standard
features plus many Lectrotech exclusives.
The V6 gives you: Crystal-controlted keyed
rainbow color display, all cross hatch, dots,
vertical lines only, horizontal lines only,

Red-Blue-Green gun killer, Dial-A-Line fea-
ture {horizontal adjustable 1 to 4 lines wide),
solid state reliability, voltage-regulated
transistor and timer circuits, simplified
rapid calibration, Off-On standby switch, ad-
justable dot size, color level control. Con-
nects to antenna terminals.

ONE YEAR WARRANTY

See your distributor or write Dept. RE-3

LECTROTECH, INC.

1221 W. Deven Ave,, Chicago, Illinois 60626
Circle 121 on reader’s service card

cate parts for soldering or other work,
carve out a place for them in a block of
styrofoam—it can be cut with a knife,
melted with a soldering iron (yet it does
not burn) and is inexpensive.—Tom
Jaski

[The stuff should be available at florists’
shops and florist supply houses.—Editor]

BLEACH LOOSENS RUSTED SCREWS

For rust-frozen nuts and bolts,
such as you're likely to find when you
want to replace an outdoor antenna
lead-in, squirt ordinary laundry bleach
generously around the hardware. In a
short time, you’ll find you can remove
the nuts easily.—Noble C. Travis

SIMPLE SOLDER POT

A quickly made solder pot for dip-
soldering clean tinned connections is
shown in the photo. It requires no modi-
fications to the iron.

3-1/8" PIECE OF 3/8"
COPPER TUBING

6-32 X |" SCREW & NUT

BOTTOM PIECE
SILVER-SOLDERED IN

00O W SOLDERING IRON

The drawing shows how to make it.
The pot is designed to be used with a
100-watt iron, and should give you a full
pot of melted solder 5 minutes after the
iron is hot.—Peter Legon

TAPE CARTRIDGE HINT

Tape repeater cartridges like the
kind in the photo use a graphite lubri-

“"MOVING OUT SALE

BLOCKS FOR

77 PORT OF N.Y. AUTHORITY TAKING OVER 13

TRADE CENTER & WERE IN IT!

We must unload 3 BULGING WAREHOUSES . . . at the GREATEST PRICE SLASH in Electronic History!

We will have 2 Places to serve you ——— Uptown at 2271 Broadway, Downtown still pending —— Sale may end soon

FREE $1 BUY WITH EVERY 10 YOU ORDER

Oniy applies
to “*$1" Buys

FREE

HURRY, HURRY, HURRY.
GIFT WITH EVERY ORDER

1000—-ASST. HARDWARE KIT $ BONANZA “JACKPOT'' not gold.
D screws, nuis. washers, rivets, etc. 1 D not oil. hut a wealth of Electronic ssl TV BARGAIN COLUMN MARKET SCOOP COLUMN
Ttems——Money-Back-guarantee . ... l _—
250—-ASST. SOI.DERING LUGS $1 , | SARKES TARZIAN TV TUNER $<7.95 |7 $50 STARLITE AM-FM RADIO
D best types and sizes .. 500 g 11' 10? —‘I:/X\CILNIIAIgseES 1%!P..<950RD SIID 41 me—complete with schematic 7 b=ly Smnieterresas slight adjustment $12
| 2 condueior, ser <
250—ASST. WOOD SCREWS  $9 |/ 90° FLYBACK TRANSFORMER §
) opular seleetion . ....... r 10 SETS — DELUXE PLUGS & " A 7—~G.E. SAPPHIRE NEEDLES S
D ol l JAC?(S asst. for many mwpo:eg o 51‘D for all type TV's inel schematic 1 D 1G. VI11. ete. ($12.00 value) . . 1
250 — ASST. SELF TAPPING $§ - 90° TV DEFLECTION YOKE $
(] ScrRews #6, #8) eic. onover 15 1o S e ] 51|D far all ‘e TV's incl schematic (m 1-LB_SPOOL ROSIN-CORE $q
SOLDER 40/80 top qaulity ..
150—-ASST. 6 32 SCREWS 51 10 — SURE-GRIP ALLIGATOR $1 D 70° FLYBACK TRANSFORMER 1
L and 150 6,32 HEX NUTS - -..-. D CLIPS 2 plated . for all type TV's inel schematic ‘D 9--G.E. PIECES OF EQUIPMENT 51
150—ASST. 8,32 SCREWS $9/[] 450, SPOOLS HOOK-UP WIRE 59 /(| 70° TV DEFLECTION YOKE 51 stacked witioneyRO0 uaelul patys
and 150—8,32 HEX NUTS - --- 4 different colors ............ for all type TV's inecl schematic
. 515 PORTABLE PHONOGRAPH H
— 20 tinned f
= 150—6 32 HEX NUTS S1|D gggkupqpSs?)ewullREcxﬁuns_menli. ﬂr 51 D 105‘_ u;rxm A.EL?,’:,A{:,E[“T TOOLS 51 acoustic, eleetric motor, as-is ... 4

and 150—8,32 HEX NUTS

.:I 150—-ASST. 2.56 SCREWS
and 150—2 /56 HEX NUTS ...
and 150—4 40 HEX NUTS - ...
150—-ASST. 540 SCREWS 51'
500—-ASSORTED RIVETS 51

most useful selected sizes ......

500—ASSORTED WASHERS

most useful selected sizes

100 — ASST.
FEET FOR CABINETS best sizes

IMMEDIATE DELIVERY . .

|D 100 — STRIPS ASSORTED SPA- 51
1 GHETT| handy sizes

I:‘ 100—ASSORTED RUBBER GROM- $1
[—_] 150—-ASST. 4,40 SCREWS 51| METS best sizes ....... D 40—ASSORTED TV KNOBS

D 50—-ASSORTED PRINTED CIR- .51
CUIT SOCKETS best types ....

and 150—5/40 HEX NUTS - ... ID 20—ASSORTED VOLUME CON- 51
TROLS less switeh

RUBBER & FELT $1‘|J ;2¥0 —ASST. PILOT LIGHTS
1 4G.

i 20—ASSORTED TV COILS

20—ASSORTED  GRID
for 1133, 1X2. 6BG6. 6BQE.

all standard types. $20 value ..

3-MALLORY 80-450v ELECTRO-
LYTIC CONDENSERS (sparkling 1|

new) top item for TV and amplifiers

‘D TRANSISTOR RADIQ usst tupe 51_50

good, bad, broken, as-is. potluek

JILs 1.F. video, sound, ratio. ete. ....

good. bad. broken, as-is, potiueck

51 [[] TAFE RECORDER—sssoried tvnes § g

10—ASSORTED DIODE CRYSTALS
elCcAPS sl‘l:‘ IN34. 1N48. INGO. 1N6G4, 1N82 s1

| 100 — ASSORTED TV PEAKING Sq|—] 10-TOP BRAND TRANSISTORS Sq
7—-ASSORTED VOLUME CON- 51| COILS all popular types .. L

. TROLS with switch .......... |
) »51>D 15-RADIO OSCILLATOR COILS §q |

standard 456ke

NPN & PNP 2N404. 2N414, ete.

— ASST. RADIO ELEC- $1
TROLYTIC CONDENSERS - .-

S $15.00 TELEVISION PARTS $ — ASST. TV ELECTROLYTIC
47, 51, ete. v oo 1[[] “JACKPOT'Y best buy ever ... 1D CONDENSERS popular selection . $1
. Scientific |igh1 packing for safe delivery at minimum cost. Name W0 o e 8 K waue § - aaks a0 E AL CQ:‘: of
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter  address ... .ovoro e g;ip:;{,é """""""
F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. estimated ... ......
...................................... TOTAL

Tearsheets will be returned as packing slips in your order, plus lists of new offers.

Please specify refund on shipping overpayment desired:
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cant which clogs felt pressure pads on
recorders. The graphite lost to the
pads shortens the life of the cartridge
by causing the tape to stick and wind
unevenly. Pads saturated with graphite
are difficult to clean and become stiff.
When normal tape is used, uneven pres-
sure from them causes trouble.

Place a small piece of polyethyl-
ene over the pressure pads and secure it
with splicing tape. This won’t bother
cartridge tapes and can casily be re-
moved for normal tape use.—Steve P.
Dow

QUICK EXPERIMENTER’S SOCKETS

For quick breadboarding with clip-
leads, solder stiff No. 16 brass brazing-
rod picces to tube socket lugs. Bend
the ends of the rods to give the alligator
clips a good grip. Make the rods long
enough to stick out about a half inch.
The sockets will stand by themselves on
the bench.—Tom Jaski

[Remember when using this meth-
od that you’ll be looking at connections

from the rop of the socket instead of
the bottom as usual. Count pin numbers
the other way around.—Editor] END

NO-DRIFT TRANSISTOR DC
VOLTMETER

Stable transistor voltmeter with 400,-
000-ohm-per-volt sensitivity (Y-volt
full-scale lowest range). One transis-
tfor compensates the other. A dual-
purpose story: build a highly useful
test instrument, and learn a whole lot
about transistors at the same time!

COMING IN . . .

April Radio-Electronics

Fill in coupon for a FREE One Year Sub-
scription to OLSON ELECTRONICS’ Fantas-
tic Value Packed Catalog — Unheard of
LOW, LOW PRICES on Brand Name
Speakers, Changers, Tubes, Tools, Stereo
Amps, Tuners, CB, Hi-Fi’'s, and thousands
of other Electronic Values. Credit plan
available.

NAME
ADDRESS
CITy

—ZONE

STATE

If you have o friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS, INC.

466 5. Forge Street Akron, Ohio 44308

Circle 122 on reader’s service card

CANADIANS: Ordering is easy

. . we do the paperwork

—EMERSON (SOLID STATE) STEREO HI-FI PORTABLE —

. . try a small order

° ’
RCA 110° FLYBACK TRANS [r=- . IBM Q¢Yons Has Everything—Styl Perf li
% We scooped the Market E 8 :lssortcd lér;its we y g Y e .. errormance . . Quu |fy
L rd sell for are
foran 1100 Ve 3- [ loaged  with over PLAYS ALL RECORDS
50 valua |
noa's aesign of el | | —== =i | Sl ® ALL TRANSISTOR
0l roduces — P — { *- -
assurilr:;z adequate width -L_é i g‘?:d;:zfr;n!;:sl;;: :s'zQRR“I;Rsz:‘Aq:JLzIER
| Incl Schematic Diagra 7 ﬁ odes, Ete. ! Diamond Stylus '
s | | |0 @O 0 .
. — o 8t fl ® DUAL SPEAKERS
et cersgTo o = D= 100 tor 510 e FOLDFRONT DOORS
$3 e for
Your price ... ® SUPERB CABINET
spice tan or charcoal gray
$15.00 RADIO PARTS “JACK- MOV SOFeys
;ggs Aﬁfl ,.‘,:EF«Q,M'F. CONDEN $1 D POT'’ handy assartment ........ 51 Model 32107 157 x 147 x 117 28 Ibs.
20—ITT SELENIUM RECTIFIERS COMPLETE—"‘ factory cealed carton ‘‘ready 1o operate’” $ .88
;g?zs_soAuleTm shg’LCA. CON.D.E.N.. 3 1 D ngn for RadEios. Mele'.:_ Ch‘argers, 51 as low in price as some pay for a Garrard Changer alone . .. 69
Transistors, Experiments, etc. ...
50 — ASSORTED MYLAR CON. § _ 100—ASST 14 WATT RESISTORS § UNIVERSAL 2 PM SPEA
D DENSERS popular selected types 1 D l?(g(lio, 'At‘zlS(S‘E.irnEnDaI'I!J?Edsuslrhl P 51 D stand. choice chmages, some in 5% 1\ D Alnico 5 magnet, quality tonL(E.'?. 29¢
4—SHOCKPROOF SCREWDRIV- § — WHITE TUBE CAmous 100—ASST V2 WATT RESISTORS § UNIV. 3 "
D ERS Dbest sizes inel Phillips .. .. 1 D isost, for all 4 important sizes ... 51 D stand, cholee ohmages. some in 5% 1v I:] Best type m:}xsadxo:M'] éPEéK_ER 75¢
70—ASST 1 WATT RESISTORS z
il gTEEREA;NE!rSJPBnmS:zEIth E;ﬁukg. s1/01 'ﬁ!‘pl szan:nErﬁlclﬁ?nd TUBElzul.ilﬁl.’ 2 [ it ohmages. some in 5% 31 [ll] UNIVERSA{l ‘:,“ Pg\ FTWEETER ‘59¢
lzigey L2A\n0cs, SN [] 35-AsST 2 WATT RESISTORS $9 SRESKERSS el
20 — EXPERIMENTER'S COIL d. cholce oh | in 5% | &
e U R L | [ 3 — TOP BRAND 35W4 TUBES S sand enstcslneges. o i e ] [ e AERy 519
50—G.E. FLASHLIGHT BULBS § ] 2ERAES IOl 1
—G.E. asst. list-pri 85 1 98%0 . =)
[E]] 5 tllice rare e . 1 [[] 5-RCA 1U4 TUBES brand new §q Pet rehpiesl SRl SR (IR LA R
boxed, also serves as a IT4 .... D 20 — ASS’ TED WIREWOUND 1 "
10—ASSORTED SLIDE SWITCHES §$ RESISTORS, 5. 10. 20 watt . 300—ASST. 12 W RESISTORS $
il SPST, EPDT, DPOT. ete v vvnrr s 1 O Eé:JﬂE?an?zgge L‘é.BsEo ______ 1 - - TERMINAL STRIPS sl!D Top Rrand., Short leads, excellent 1
n , 1-lug . i =i
[] CHAPT ZU DI MITZIA “JACK. | (7] 25 - SYLVANIA HEAT SINKS S N - o e IR gt S e oA |
POT doluhle your money back if 51 for Transistors, ete. . ... . ... I:] 25 — INSTRUMENT FOINTER 51‘
el satisfied ... ... .. se] 3 - .
e [ 3 - ELECTROLYTIC CONDEN- sq| — KNOBS et pomver vees N P e R |
0 RONETTE STEREO CARTRIDGE $9 SERSN™ 0073050y, [[] 50-AssT. RADIO KNOBS 1
latest dual sapphire flipover type .. D 6—~TV ELECTROLYTIC CON- $1 all selected popular types . - D 5—1.F. COIL TRANSFORMERS $1
Spr 80-175v ..... —_PNP sub-min for Transistor Radios ...
] fEsSTrANDIf”erEfPPeH'RcE NEED: 71 DENSER: s Rv O el W% ane . *1 5 — AUDIO OUTPUT TRANS- §
or a imbscrew  cartrid 2—POWER TRANSISTORS No. 1 = -
D Replace 2N155. 2N176. 2N301, ete. s1 D 5—-NPN TRANSISTORS 51 D FORM sub-min for Trans Radics 1
D 20-STANDARD TUBULAR 51 general purpose, TO.-§ case .
CONDENSERS -047-600v ...... 50 — ASST. TUBULAR CON- 4—TOGGLE SWITCHES
O ensent%o0s Uo7 t8800s O™ P1I [ so-raoio & 1v sockers 59 |[] Shew. Soor. best. prot ... 1
CLEAN UP THE KITCHEN ‘‘JACK- $ X ' : ) i
U POT" Big Deal 1 O 100—MIXED DEAL ‘‘JACKPOT" 51 10—ASST DUAL CONTROLS $1 0O 15—ASST. ROTARY SWITCHES 51
only one to a customer ........ Condensers, Resistors, Surprises . . for Radio, TV, Hi-Fi, Stereo, ete. all popular types $20 value ..
TELEPHONZ
BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. colisnt 2350
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Servicing AGC Circuits

By Harry E. Thomas. This practical how-to-do-it
manual first shows you everything that can go
wrong with AGC circuits and then goes on to
reveal all you need to know to cortect the trouble
Eunables you to locate breakdowns quickly, in
AGC arcuits, and then make vour repairs rapidly
and intelligently. Specific service approaches are
plainly spelled out so yvou can use them immedi-
ately. Special emphasis is placed on TV trouble-
shooting, giving voun the devices and techniques
used in modern circuitry. Easyv-to-read explana-
tions, helpful illustrations, readily understood
charts give yvou the information yvou need to start
servicing AGC cireuits as soon as vou’ve read the
book. 204 pages, softbound, availuble through
parts jobbers only.

Oriddier #126 sagon sn. . 5, 68886 dentaet $3.95

Color TV Repair

By 10 Servicing Experts. Top technicians like
David R. Anderson, Ed Bukstein, Jack Darr,
Homer L. Davidson, Art Margolis, Robert Mid-
dleton and Warren Royv have crcated here, an
important _(oul for the protit-minded service tech-
nician. Tells vou clearly and concisely just what
can go wrong in color TV receivers and how to
fix them. First each tronble symptom is described
in detail, then a pertect solution is provided for
the problem. Book covers color circuits, ABC’c of
color TV servicing, antennas and boosters, re-
placing the color picture tube, how to pinpoint
the defective color section fast, servicing the
chroma circuits, unexpected causes of TV color
failure, troubleshootine with a color bar gener-
ator, color servicing lips, plus a glossary of color
TV terms. In addition, the volume is crammed
witli photos and schematics. 160 pages, soft-
bound.

Order #123 .. ... .. ... . . oo, $2.95

TV Sweep Oscillators

By Harry E. Thomas. A giant reference and
practical working tool tor every service technician
and engincer who wants to know what can go
wrong with sweep oscillators and how to repair
them. Covers relaxation oscillators, pulse tech-
niques, transistorized oscillators, failure analysis,
siwtooth  generators,  synchronization, sweep
oscillator servicing, AFC in horizontal circuits,
multivibrators and blocking  oscillators. Com-
pletely illustrated. 226 pages, softbound, avaii-
able at parts jobbers only.

Ordan #LL) mowe sagg 5 dga Db bom aoeme $3.95

Horizoutal Sweep Servicing Handhbook

By Jack Darr. Gives you fast, simple methods of
locating and repairing troubles in the sweep sys-

Get these hooks at your parts distributor or mail >
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tem. Shows you lots of practical shortcuts devel-
oped on the hench for the rapid isolation of
trouble, Written by an expert in the field and
packed with schematics to help you do a better
job. 224 pages, softbound.

Onder IS, B ae A buaskddf aeas ¥ b s w Jn el $4.10

The Handbook of Electronic Taubles

By Martin Clifford. Here is an eftective new uap-
proach to solving electronics problems. You
don’t have to make mathematical computations,
or carry a slide rule or memorize any formulas
whatsoever. Every answer vou will ever need is
worked out for vou in 160 fact-packed pages of
accurate electronic tables. Simply tike the figures
of your electronics problems and turn to the
appropriate table. Then move your linger across
the table and read the answer, instantly., You’ll
find these tables are easy to use, ofter a wide
choice of solutions and provide a high degree of
accuracy. Softhound.

Orday #1235 s qawaotrmeags1ta oo WK A $2.95

Electronies Data Handbook

By Martin Clifford. Gives you the most-needed
formulas and data in electronics. Tells exactly
which formula to use to solve a problem. Pro-
vides an easier formula if there is one. Shows
what substitutions. if any, can be made in formu-
las. 160 pages, softbounc

Order #118 ... ....... ym@evrnTTY T o $2.95

Hi-Fi Troubles

By Herman Burstein. High fidelity is complex and
sophisticated and the more complex it is, the
more apt it is to develop troubles. This book
telis you how to maintain your audio svstem to
keep it in peak condition for peak performance.
It shows you why you have troubles. how to lo-
cate them, how to fiz them. Most important, it
shows you what not o do. Hi-Fi Troubles saves
both time and money and helps solve problems
like these: excessive hum; deteriorating equip-
ment; noise in switches, tubes, resistors, etc.;
distortion; bass and treble problems; installation;
problems faced by kit builders: stereo and tape
completely illustrated, softbound.

Orier #1200 agnge - ageih o umtr 385050 $3.95

Probes for Test Instruments

By Bruno Zueconi and Martin Clifford. A probe
is a link. It is a deviee vou connect belween a
test instrument like a scope or v.t.van. and a
radio or TV set being repaired. The finest scope
or v.t.v.m. is limited by the kind of probe you
use. and by low much vou know about putting
probes to work for you. Now comes this valuable
handbook showing you in clear detail exactly
what probe to use for a particular job. Covers

WwWWwWWwW.americanradiohistorv.com

_______ " |
Take your toughest
electronics problems to
the Gernsback Book Rack
at your parts distributor
—for instant answers!

When you need immediate answers to thorny electronics problems, go
directly to the Gernsback Library Book Rack at your favorite electronics
parts distributor. This unique information center will automatically
give you accurale answers to every imaginable electronics problem vou
may face. You'll find answers on radio and TV servicing, transistors,
hobby. projects, test instruments, audio, hi-fi, sterco, tape recording,
communications, industrial electronics, to name just a few areas. Each
book is written by an expert and designed to give you practical as-
sistance in the field you desire. So check the Gernsback Rack at your
parts distrubutor when you have a question. You'll increase your know-
how and get more fun out of electronics as well.

crystal-demodulator probes, voltage-doubler
probes, balanced probes, low-capacitance probes,
high-voltage probes, isolation probes, direct
probes, specialized probes, vacuum-tube and
semicoudnctor probes. 224 pages, softbound.
Newly Revised.

Order #54 ......................... $2.50
The Oscilloscope

By George Ziwick. Enables technicians to become
masters of the scope. Incorporates newest uses
and techniques. Covers waveforms, the cathode-
ray tube, sweep svsiems, typical oscilloscopes,
alignment, oscilloscope techniques, tests and
measurements, experiments uisng the oscilloscope.
The hook is fully illustrated. 224 pages, soft-
bound.

Order #1108, .., 4 waesmons oo €om ol s a . $3.65

The V.T.V.M.

By Rhys Samuel. Get the most ont of this elec-
tronic workhorse. Explains V.T.V. M. circuits and
how and why they work. Gives nany new time-
saving uses. Eleven important chapters tell all:
instrument  characteristics, how the V. T.V.\.
works, meter scales, probes and cables, using the
V.T.V.A\Ll, TV troubleshooting, AM-I'\[ align-
ment and repair, servicing audio awnplifiers, the
V.T.V.M. in the ham shack, miscellxmgous zfppli«
cations, troubleshooting the V.T.V.M. 924 pages,
completely illustrated, softbound.

Ovdtr #87 ynpsrforsssns abosbows 17 b i $2.50

How to Get the Most out of your VOM

By Tom Juski. Get more mileage out of this versa-
tile instrument. A complete analysis including
theory and practical usage, plus important chap-
ters on construction. 224 pages, illustrated, soft-
bound. ‘

Address
City .

Ordam #83 4 auarnstenEeenchddoiuls $2.90
I Order from your Parts Distributor or Mail to:

Gernsback Library, Inc., Dept. RE 36 !
| 154 west 14th Street, N.Y., N.Y. 10011 |
| Please send the fotlowing books. |
| ! enclose $ B |
| [ 123 ($2.95) {1 54 ($2.50)

[J 115 (34.10) [} 108 ($3.65) |
| 0125 ($2.95) O] 57 ($2.50) |
| [J118 (32.95) 1 85 ($2.90) |
| [ 120 ($3.95) Prices 10% higher in Canada. |
| Name ... ... ... |
|
|
|
|

N
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WHAT!'S YOUR EQ?

These are the answers. Puzzles are on page 58.

Connections

Nothing is wrong, exactly, except
that the cross-connections between the
vertical groups of speakers are absolute-
ly unnecessary. They affect nothing for
good or for bad. Assuming speakers
of identical characteristics, the potential
at both ends of each cross-connection
at any instant is the same. Therefore
there can be no current through the
wires and it matters not a whit whether
they are present or absent.

e

FROM 8

89 AMPL 49
QUTPUT SPKRS
—P————

Actually there are two ways of ac-
complishing the same thing; they differ
only in a practical way. One is to have
two paralleled strings of four speakers
each (like the hi-fi annual’s answer but
without the cross-connections). The
other is shown here—four groups of
paired, paraliel speakers, connected in
series.

The magazine’s answer may have
resulted from somec editor seeing this
diagram and deciding to save space by
eliminating the vertical links.

What Is It?

There’s nothing wrong with the
set. 1 got the patterns (see next col-
umn, too) after a “friend” borrowed my
bar-dot generator, and used a little
screwdriver on the frequency-divider
adjustments. While trying to fiddle it
back into alignment without a scope, 1
hit these perfectly locked, but odd, pat-
terns and photographed them.

They are caused by a very bad mis-
adjustment on the frequency-divider
(countdown) stages of the crystal-con-

MARCH, 1966

trolled bar—dot generator. The mistrig-
gering of the multivibrators apparently
caused a complete cutoff of the mixer
at some point in the cycle by clipping a

pulse at the wrong place. That gives us
the blacked-out parts of the signal,
making the “vertical bar.”

The stability of this whole pattern
is due to the crystal oscillator, which
controls all of the bar and dot frequen-
cies, starting at 189 kc. Some of the
lower frequencics are way off here, but
the fundamental is still OK.

This is more proof of the fact that
you cannot readjust onc of these instru-
ments “by hand.” Read the instruction
book and follow the correct setup pro-
cedure, using the scope and the correct
coupling to get the right patterns.

« « o INEXPENSIVELY, CONVENIENTLY,
QUICKLY

NO“AGREE TO PURCHASE”
OBLIGATION and CHOOSE
THE RECORDS YOU WANT

Our special membership plan en-
ables you to buy your records at dis-
count price . . . Classical, popular,
jazz, show hits, folk, etc. — Monaural
and Stereo.

Citadel is a unique kind of recordclub
that features:

* No ‘“agree to purchase’ obligations.
Buy as few or as many records as you
want, when you want them . . . the
choice is yours.

e No *“preselected' record list. You
choose the records you want from
catalog containing virtually all artists
and ali labels.

* No “list price" purchases. You never
pay more than the club price.

e Periodic specials. Qutstanding buys are
made availablie periodically, and again,
you are under no obligation to purchase
any of these specials.

*» Prompt service. Many orders are
shipped the day received . rarely
later than the next several days.

We invite you to join thousands of other
Citadel members who are purchasing their
records at discount price, are enjoying
complete freedom of selection and have
not obligated themselves in any way. For
complete details write. . . .

CITADEL RECORD CLLB
545 Fifth Ave. Dept. RE New York 17, N_ Y.

Circle 124 on reader’s service card

Please include your ZIP
code No. when renewing your
Radio-Electronics subscription.

Engineer

The Nation’s in-
creased demand

for Engineers,
Electronic Technicians, Radio TV Technicians is

all time high. Heald Graduates are in demand for

Preferred High Paying Salaries. Train now

for a lucrative satisfying lifetime career.

ing-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years’ Time

[J Radio-Television Plus Color Technician (12 Months})
[J Electronics Engineering Technology (15 Months)
[ Electronics Engineering (B.S. Degree)

[ Electrical Engineering (B.S. Degree)
[] Mechanical Engineering (B.S. Degree)
at an [ Civil Engineering (B.S. Degree)
[] Architecture (B.S. Degree)
{36 Months)

Approved for Veterans
DAY AND EVENING CLASSES

' Write for Catolog and Registration Application.
New Term Starting Soon.
VOUT N e B camr e g s e Bt ARt s e el ne ooy ol sxpte o
ENGINEERING COLLEGE  address ..ccccoouennneen —— T e Tt
Est. 1863—103 Years .
City ooivnireniinnnnis

Van Ness at Post, RE
San Francisco, Calif.

Circle 125 on reader’s service card
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Live Better Efectronscally With

LAF AYETTE

DIO ELECTRONICS

Featuring Everything in Electronics for

o HOME « INDUSTRY « LABORATORY
from the

“World’s Hi-Fi & Electronics Center”

O R vkt totereniSl for You g

LAFAYETTE Radio ELECTRONICS

Dept. JC-6 ,P.0.Box 10
‘Syosset, LI N.Y. 11791
- G . .

l Send me lhe Free 1966 Lafayette Catalog 660 Jc-6 B

] ]

§ Name == []

¥ address - e PCOSRCEL e |

g City :
Staté~ .

l (Please Give Your le CDd'e"IIo ) L l
-----------------J

Circle 126 on reader’s service card

SILICON RECTIFIER SALE

DELIVERY

IMMEDIATE

FULLY GTD NEWEST TYPE
AMERICAN MADE FULLY TESTED

750 MA-SILICON “TOPHAT" DIODES
LOW LEAKAGE FULL LEAD LENGTH

PIV/RMS 'plv&nms | PIV/RMS | PIV/RMS
50/35 100/70 ] 200/140 300/210
.05 ea. .07 ea 10 ea. 12 ea.
PIV/RMS PIV/RMS PIV/RMS PIV/RMS
400/ 280 500/350 l 600,420 700/490
.14 ea. -19 ea. -23 ea. 27 ea.
PIV/RMS PIV/RMS TPV, RMS PIV/RMS
800560 | 900/630 1000 700 | 11007770
.45 ea. ea. .75 ea.

ALL TESTS AC & DC & FWD & LOAD
SILICON POWER DIODE STUDS

D.C 50 PIV 100 PIV 150 PI1V 200 P1V
AMPS 35 EMS JO RMS _105 RMS b 140 ?MS
3 08 ca .12 ea .16 ea 22 ea

12 25 .50 .65 .75

a5 65 .90 1.25 1.40

50 1.50 1.75 2.20 260

100 1.60 2.00 2.30 300
D.C. 300 PIV 400 PIV 500 PIV 600 PIV
AMPS 210 RMS 280 RMS 350 RMS 450 RMS
3 .27 ea .29 ea 37 ca 45 ea

12 20 an 1130 65

35 2/00 2135 260 300

50 3.25 4.00 4.75 6.00

100 360 4.50 5.25 7.00
“SCR" SILICON CUNTROLLED RECTIFIERS “SCR"

7 16 28
PRV aMP AMP AMP an AmP  AmP  AMP
25 .50 75 1.00 g 250 1.7% 2.15 2.50
50 .60 1:25s 300 2.00 2.40 2.75
100 80 133 1% 100 2.40 275 3125
150 .90 160 2008500 320 320 380
200 125 1.80 2.258/00 340 3.00 4.50
SPECIALS! SPECIALS!
100 Different Precision Resistors

Ya—1—2 Watt % %—1% TOL $1.25

2 amp 1000 Piv Silicon Power Rect. .70 ea.
10 for $6.50

TEXAS INSTRUMENT—POWER  TRANSISTOR—85
WATT—-DIFFUSED NPN, SILICON MESA
TYPE 2N424 FACTORY NEW $1.50 EA

Computer Grade Condenser 15,500 MFD
15 VDC American Mfg. .75 ea.

Type iN34 DIODE GLASS .07 ea 100 for $5
Money Back guarantee. $2.00 min. order. Orders
F.0.B. NYC. Include check or money order. Shpg.
charges plus. C.0.D. orders 25% down.

Warren Electronic Components
230 Mercer St., N. Y., N. Y. 10012 @ OR 3-2620
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Pot Subs for Sub Box

Potentiometers can be as useful as
substitution boxes for determining the
exact value of resistance needed in a
circuit. To use a pot as a resistor sub-
stitute, fold two clip-on connecting lugs
for a snug slide fit over typical poten-
tiometer lugs. Fasten the folded lugs to

a Masonite or plastic strip with two
sharpened prods about 4 inches long,
formed from No. 12 wire. (Tin the
sharpened ends to prevent tarnishing.)
To use the rig, slide the center ter-
minal and one end terminal of the pot
into the folded lugs, insert the prods

2 No.I2 WIRE
PROBES

FOLDED FOR
SLIDE FIT

b
INSULATING
SLEEVES

2 NEEDED

al =

into the circuit and adjust the pot for
the correct value (until the circuit works
right). Remove the pot without disturb-
ing the shaft and measure the value.
Replace with a fixed resistor of the near-
est standard value.—Peter Legon

AR-2's ARE CONVERTIBLE

In the report on the Acoustic Re-
search AR-2a" speaker system on page
67 of the January issue, Raplo-ELEc-
TRONICS neglected to mention that con-
version Kkits are available from AR, Inc.

to make an AR-2 into an AR-2* and an
AR-2a into an AR-2a*. The kils are
available from AR dealers, or directly
from AR, Inc., 24 Thorndike St., Cam-
bridge, Mass. 02141, for $15 each,
postpaid.

The essence of the alteration is
that, in the AR-2, the dual-tweeter ar-
ray is replaced by a single 3Y%-inch
tweeter; in the AR-2a, the dual mid-
range speaker array is replaced by a
single 3Y2-inch speaker. The grille cloth
color and mounting frame have also
been changed. The conversion kit con-
tains the new speaker, an adapter plate,
scaling putty, hardware and instructions.

In the New Products announcement
“Aerosol Canned Air” on page 90 of the
February issue the manufacturer’s ad-
dress was omitted. It is: Miller-Stephen-
son Chemical Co., Danbury, Conn.

CORRECTION

Mr. Pugh has picked us up on a
couple of errors in Fig. 3 of his article
“Transistorize Your Tube Portable” on
page 36 of the December issue. First
there should be a dot indicating a con-
nection between D6's base and the
junction of R9 and R10.

The second error is the direct con-
nection shown between Q5’s collector
and the junction of DI, R6, C7 and R7.
This connection must be removed. Oth-
erwise the set won't work properly.
This error managed to creep into the
diagram whiie another mistake was be-
ing corrected. END

HIGH-POWER SCR CONTROLS
New, lower prices for silicon con-

trolled rectifiers are just one more
reason for using SCR’s instead of
rheostats or transformers to control
photofloods, spotlights. Other
sons? They're smaller, lighter, cost

rea-

less, waste less power . . .

Try the simple circuits in

April Radio-Electronics
T g, T (e it TN T 2 TR
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SCHOOL DIRECTORY

Get Your First Class Commercial

F.C.C.LICENSE

OR YOUR MONEY BACK!
@

The Grantham F.C.C. License
Course by correspondence will
prepare you to pass the F.C.C.
examination for your first class
radiotelephone license. We know
this, but of course you do not
really know if it is true. There-
fore, we make this offer: After
completing this course if you
should fail to pass the F.C.C.
exam for this license, Grantham
will refund «ll of your tuition
payments!

Read complete details in our
new 1966 catalog of courses. For
this free catalog, write:

Desk 67-C

Grantham School of Electronics
1505 N. Western Ave.
Hollywood, Calif. 90027

Accredited Member of the
National Home Study Council

Circle 128 on reader’s service card

A JOB or a POSITION ?

The difference _is ELECTRONIC MATHEMATICS

NOW! A NEW WAY TO LEARN—I. H. S. L
WAY. A complete home study course in electronic
math to help you get the position you want—

MORE ‘\10‘\JFY ‘MORE RESPECT.

OURSE PREPARED RY
COLI EGE PROFESSORS

who have lectured to thousands of men on math

and em.nw(rmg You learn at home Quickly, easily
AS FAST as vou want.

YOU SIGN NO CONTRACTS

Pay only if satisfied —vou owce it to yoursclf to

L\nmnc the INDIANA HOME STUDY INSTI-

TUTE COURSE IN ELECTRONIC MATI

FREE IION US-—-if you join now, a refresher course

in basic arithmetic

Write for Brochure—No Obligation
THE INDIANA HOME STUDY INSTITUTE
Dept. RE-3, P.O. Box 1189
Panama City, Fla. 32402

Learn Electronics for your
SPACE-AGE EDUCATION
at the center of
America’s aerospace industry

No matter what your aerospace goal,
YOou can get your training at Northrop
Tech, in sunny Southern California.

COLLEGE OF ENGINEERING.
Get your B.S. degree in engineering in
just 36 months by attending classes year
round. Most Northrop Tech graduates
have a job waiting for them the day
they’re graduated!

A & P SCHOOL. Practical experience
on real aircraft. One-year course pre-
pares you for F.A. A. A&P certificate.
WRITE TODAY FOR CATALOG.

NORTHROP INSTITUTE OF TECHNOLOGY

) mnnes acswte

start your career here

Tri-State graduates hold important engineering and busl-
ness administration Dosts throughout the U. S. Tri-State
is a small professionally-oriented college In the beautiful
lake section of NE Indiana. Excellent faculty . . . well-
equipped labs . . . new library and residence hallgs . . .
300-acre campus . . . small ¢lasses rich tradition.
Modest costs. Four-quarter year permits degree in three
years. One-year Drufting-Design Certificate program.

For Cataleg. write Director Admissions mdlmhng career

interest. Graduate placement outstanding!

ﬁ TRI-STATE COLLEGE

2436 College Avenue, Angola, Indiana
V.T.I. training leads to B8uccess as
technicians, field engineers, specialists
in communications, guided missiles,
compulters, radar and automation. Basie
& advanced courses in theory & labora-
tory. Electronie Engineering Technol-
ogy and Electronic Technology curricula
both available. Assoc. degree in 28
mos. R.S. also obtainable. G.I. ap-
proved. Graduates in all branches of
electronics with major companies. St-«r}t‘
Se

.. Feh. Dorms, campus. Higl
school graduate or equivalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE
Department C. Vaiparaiso. Indiana

ENGINEERING DEGREES

Associate—Bachelor
Electronics—M echanical
earned by

HOME STUDY

Resident Classes Also
Available if Desired
Specify course preferred
PACIFIC
INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES
Primarily a correspondence school
Chartered 1935
Hollywood, Calif., 90038

PACIFIC
INTERNATIONAL |

c. A.s

5507M Santa Monica Blvd.

1199 W. Arbor Vitae. Inglewood, Calif.

LEARN

EECTR0010S

NOT-FOR-PROFIT

COYNE
ELECTRONICS
INSTITUTE

Degree (2 Yrs.}
Diploma (40 Wks.)
Diploma (40 Wks.}
Diploma (80 Wks.}
Diploma (32 Wks.)

FOUNDED 1899

Electronics Engineering Technology -—
Electrical-Electronics Technician -
TV-Radio-Electronics Technician -
Combined Electronics Technician =
Practical Electrical Maintenance -
Practical Refrigeration Air Conditioning
and Appliance Repair - Diploma {24 Wks.)
Specialized Industrial Electronics =~ Diploma (16 Wks.)
Introduction to Electricity-Electronics — Certificate (8 Wks.)
FCC First Class Radiotelephone —  Certificate (100 Hrs.)

Special finance
plans. Part time
employment service
while in school. Also
Free graduate em-
ployment service.

Use this coupon to get our FREE BOOK
““YOUROPPORTUNITIES IN ELECTRONICS"

1
1

i
COYNE ELECTRONICS INSTITUTE, Dept. of Electronics 36-N :
1501 W. Congress Parkway, Chicago, Hilinois 60607 1
]

1

1

1

1

1

1

Name Age

Address Phone

City Zone. State
Unlike most other schools, we do not employ salesmen

Circle 129 on reader’s service card
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Electronics
LEARN Engineering AT HOME
Fix TV, design ion sy . learn tra
complete electronies. College level Home Study

courses taught so you can understand them. Earn more
in the highly paid electronic industry. Computers,
Missiles, theory and practical. Kits furnished. Over
30.000 graduates now employed. Resident classes at
our Chieago eampus if desived. Founded 1934. Catalog.

AMERICAN INSTITUTE OF ENGINEERING
AND TECHNOLOGY
1139 W. Fullerton Pky.,

Chicago, lil. 60614

NEW BOOKS

INTRODUCTION TO MICROWAVE THEORY
AND MEASUREMENTS, by A, L. Lance. McGraw-
Hill Book Co., 330 W. 42 St., New York, N. Y.
10036. 6 x 9% in., 308 pp. Cloth, $8.50

One of the few college-level texts with
problems at the end of each chapter. Well
illustrated.

THE GOLDEN AGE OF WIRELESS (Vol. I1), by
Asa Briggs. Oxford University Press, 417 5th Ave.,
New York, N.Y. 10016. 5% x 9 in., 663 pp. Cloth,
$12

Covers, in a very human way, the
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history of broadcasting in Britain from 1927
to World War 11, including the beginnings
of television. Includes a number of interest-
ing photographs.

REPRODUCTION OF SOUND, by Edgar Vill-
chur and HIGH FIDELITY SYSTEMS, by Roy F.
Allison. Dover Publications, Inc., 180 Varick St.,
New York, N. Y. 10014. 5% x 8% in., 92 pp. each.
Paper, $1 each.

These two excellent litile books, first
printed in 1962 and reviewed in this maga-
zine at that time, were formerly obtainable
only through Acoustic Research. Reprinted

www.americanradiohistorv.com

by Dover at a very popular price, they will
achieve a deserved wider circulation.

MUSICAL INSTRUMENTS AND AUDIO, by G.
A. Briggs. Wharfedale Wireless Works Lid., Idle,
Bradford, Yorkshire, Eng. 5%2 x 8% in., 238 pp.
Cloth, $4.00

In the Briggsian style, combining enter-
taining reading with solid information. First
principles, speech and musical formants,
distortion, tuning and other subjects are
covered. There are complete chapters on
electronic organs and piano, as well as a
“dictionary” of instruments from bagpipe

to zither. The cartoons are particuiarly
good. END
101
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MARKET
CENTER

Rectifiers & Transistors
SILICON DIODES

Amps 50 PIV 100 PIV 150 PIV 200 PIV
.75° .05 .07 .o .10
3 .08 .14 .16 22
15 .35 .50 .65 75
18¢¢ .26 .45 60 70
35 .60 .80 1.15 1.30

Amps 300 PIV 400 PIV 500 PIV 600 PIV
.75° 12 14 .18 .21
3 .25 .28 .35 .40
15 .90 1.30 1.40 1.65
18°¢ .85 1.25 1.85 2.50
35 1.90 2.25 2.50 2.90

Amps 700 PIV 800 PIV 900 PIV 1000 PIV
75° »2 .32 .40 .55
3 .49 .58 .67 .78
15 1.90 2.30 2.50 2.70
35 3.65 4.40 4.65 4.90

* Yop Hat, Epo:y or Flangless *° Press Fit pkg.
1100 PIV, .70 1200 P1V, .85 (.75A TH Epoxy, Flangiess)
10 watt Sil. Zener Stud 12-200 v, 209% .95¢ ea.

1 watt Zener diode, axial leads 8-200v, 20% . .50¢ ea
Sil. diode, 1500 P1V, 50ma, axial leads . 35¢ ea
Hoffman Hi-Vo'tage Sil. Epoxy Diode, 2%, x % x %

200 ma. 3000 PiV $1.49 ea 6000 PIV $3.49
Thermistor, bead, 900 or 1200 ohms, 600°F, 2/$1.00
150 w GER POWER, T0-5
2N456A . 70¢ » 2N457A .. 80¢
2N458A 90¢ 2NS511 $1.50
2N3075 300 mc 150 mw, 2 ma, 40 volt Germainium 75¢
Silicon Power Tran5|stors, 85 w, 2N1724

Philco Sit., NPN, 2N2479, new 3 for $1.00
HF Slhcnn, 2N702, 100 mc 40¢, 2N703-150 mc . .60¢
Light Sensitive Resistor l

75 ohms—10 meg, 100 volts, 150mow . .$1.75 ea.
Matched diodes—9v, 25 ma, 100 mcs . 30¢ pair
Sil. diodes, 1N200 series, asst’d., new ... .15 for $1.00
Ger. diodes, glass—IN34A ... ... . .. .. . . ... 15/%$1.00
Nickel-Cadmium Battery, 915 oz., 8 amp -hr. ... $1.95
Varicap-Voltage Variable Capacitor l

27, 47, or 100 pf, 4v, 4:1, new .. $1.25 ea.

Silicon Controlled Rectifiers
PRV .75A 1A 7A 16A[PRV .75A 1A 7A 16A

25 — .20 .28 .48|200 .80 .90 1.15 1.70
50 — .40 .48 .70)300 1.20 1.30 1.80 2.20
100 — .55 .70 1.20| 400 1.70 1.85 2.20 2.70
150 .60 .70 .80 1.50|500 1.95 2.05 3.00 3.30

.75A Tophat—1A T0.5—7A | 600 2.30 2.50 3.20 3.90

& 16A Stud
Money back guarantee. $2.00 min order, include postage.

Catalog 25¢.
Electronic Components Co.

Box 2902B Baton Rouge, La. 70821

Circle 130 on reader's service card
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148 PAGES+ NEARLY 4,000 BARGAINS
QPTICS ¢ SCIENCE « MATH

edition. New

Completely new 1968
items, categories, iliusirations. 148 easy-
to-read pages packed with nearly 4000 un-
usual uems Do7ena of electrical and elec-

I'LS. ies. Enormous
selecuon nf /\slronomlc’xl Telescopes,
Microscopes. Binoculars, Magnifiers. Mag-
nets Lenses. Prisms, Many war surplus
ite: for hobbyists, e\(perimenters.
workshon factory. Write for catalog “‘EH"’.

CLIP AND MAIL COUPON TODAY

EDMUND SCIENTIFIC CO., Barrington, N. J.
PLEASE SEND ME FREE CATALOG “‘EH’*

Name
Address
Clty

102
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TV SERVICE ORDER BOOKS for use with your
rubber stamp. Duplicate or triplicate. Low cost.
Write for FREE 32 PAGE CATALOG and Special
Rubber Stamp Offer. OELRICH PUBLICATIONS,
6556 W. Higgins, Chicago, Ill. 60656.

SAFEGUARD PRIVACY! New instrument detects
electronic_*'bugs', wire-tapping and snooping
devices. Free information. DEE EQUIPMENT,
Box 7263-E8, Houston 8, Texas.

CONVERT ANY TELEVISION to sensitive Big-
Screen Oscilloscope. Only minor changes re-
qguired. No electronic experience necessary. |l-
lustrated plans $2.00. RELCO-A25, Box 10563,
Houston 18, Texas.

ENGRAVED BADGE—call letters or name $1.49
-—both $1.89, engraved key chain-deduct $.60.
ARNAT, 1864 Jerome, Bronx, New York 10453.

PRINTING PRESSES. Type. Supplies. Lists 5¢.
TURNBAUGH SERVICE, Mechanicsburg, Pa.

MAGNETS—AInico-Ceramic-Flexible-Assemblies.
What you need, we have. Special—Two 7” long
“pick-up” magnets, $1.00. MARYLAND MAGNET,
5412-G Gist, Baltimore, Maryland 21215.

25 profitable uses for old vacuum cleaners,
$1.00. JOHNSON SEW-VAC CENTER, Searcy,
Arkansas.

300 Tricks you can do” Book—Dollar. Free
Catalogue. MANDEL, 2912D Neptune Avenue,
Brooklyn, New York 11224.

CATALOG

World’s “BEST BUYS"
in GOV'T. SURPLUS

Electronic Equipment

FULL OF TOP QUALITY ITEMS—

Transmitters, Receivers, Power Supplies,
Inverters, Microphones, Filters, Meters,
Cable, Keyers, Phones, Antennas, Chokes,
Dynamotors, Blowers, Switches, Test Equip-
ment, Headsets, Amplifiers, etc., etc. SEND
25¢ (stamps or coin) for CATALOG and
receive 50¢ CREDIT on your order. Ad-
dress Dept. RE.

FAIR RADIO SALES
P.O. Box 1105 : LIMA, OHIO - 45802

CEMTRONC
I g imst!
o

THE ONLY SAFE NON-DRIFT

c
W[ rv TuNERE
@] CLEANERS 2
AVAILABLE AT ALL DISTRIBUTORS g
L 0
=
; MEJ&?;

BROOKLYN, N. Y. 11236 | 7% |
i g
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BATTERY-OPERATED GADGETS. Latest novel-
ties, for home and office. Catalog available.
TAKESHI KODAMA, 8-12 Sendagi, 3-chome.
Bankyo-ku. Tokyo.

FREE SPEAKER reconing instructions. JN COM-
RANY, 2641 Monticello Drive, Winston-Salem,
.C.

450 Fine mixed U.S. 15¢. WRIGHT, Box 753-Z,
Hagerstown, Maryland.

QSL-CB-SWL (Letters) Cards Printed. Samples
10¢. MARTIN-828-G, Schuylkill Avenue, Read-
ing, Penna.

ORIGINAL Antique telephones, illustrated cata-
logue 20¢. TELEPHONE COMPANY, Turtle Lake,
Wisconsin.

4 Indian Cents $1.00. 4 Liberty Nickels $1.00.
9D(%I§EOR, 5028 W. Pico, Los Angeles, California

DIAGRAMS, service information, Radio $1.00,
Television $1.50. BEITMAN, 1760 Balsam,
Highland Park, lllinois 60035,

L WANTED

QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, New York, N.Y. 10012,
212 WALKER 5.7000.

CASH, SONY TRANSISTOR TV's etc. swapped
for G-R, H-P, L&N etc. equipment, special tubes,
manuals, military electronics. ENGINEERING
ASSOCIATES, 428 Patterson Road, Dayton, Ohio
45419,

(.

WANTED Cleveland Institute of Electronics
course called “Electronics Technology”. RON
LOSIE, 1208 Pase St., Toledo, Ohio 43608.

Model “C'" Scaling machine. As is or where is.
N0A6$8H, 7525 Orangewood, Stanton, California
90680.

METERS—MULTIMETERS REPAIRED and call-
brated. BIGELOW ELECTRONICS, Box 71-B,
Bluffton, Ohio.

TRANSISTORIZED products dealers catalog, $1_.
INTERMARKET, CPO 1717, Tokyo, Japan.

HI-FI *ﬁ

A
R e

RENT STEREO TAPES—over 2,500 different—all
major labels — free brochure. STEREO-PARTI,
1616 Terrace Way, Santa Rosa, Calif.

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors,
Send for FREE monthly specials. CARSTON,
1686-R Second Ave. N.Y.C, 10028

HI-FI COMPONENTS, Tape Recorders, at guaran-
teed “WE will not be undersold’ prices. 15.day
moneyback guarantee. Two-year waranty. NO
Catalog. Quotations Free. HI-FIDELITY CENTER,
239R East 149th St., N.Y., N.Y. 10451,

T_APE RECORDER SALE. Brand new, latest mod—-
els, $10.00 above cost. ARKAY SALES, 1028-E
Commonwealth Ave., Boston, Mass. 02215.

HI-FIDELITY COMPONENTS, Ham Marine and
Communication equipment at considerable sav-
ings. If you want to save money write us for our
low prices on all your needs. AIREX RAD!O
CORP., 85 (RE) Cortlandt St., N.Y., N.Y. 10007
STEREO TAPES. Save uﬂ to 60% (no member-
ship fees, postpaid anywhere USA). Free 60-page
catalog. We discount batteries, recorders, tape
accessories. Beware of slogans ‘‘not undersold.”
as the discount information you supply our com-
petitor is usually reported to the factory. SAXI-
TONE, 1776 Columbia Road, Washington, D. C.
20009

RENT STEREO RECORD ALBUMS—Iatest hit al-
bums, FREE offer, write: DISCO-TAPE, P.O. Box
#5202, Sta. #4, No. Hollywood, Calif. 91604.

HI-FI Equipment at largest discount. Catalog.
MENDOTA FURNITURE CO., Mendota, Minne-
sota.

LOW LOW QUOTES Dyna, Garrard, AR, Eico
. . . .HIFI, Roslyn, Pa. 19001.
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PRICES LOWERED—NO MORE FEDERAL TAX—SAVE $$%

The largest stock of obsolete tubes in the USA at the lowest prices—COMPARE

UNITED’S FIRST QUALITY

T u B E s DISCOUNTS up to

GUARANTEED ONE' FULL YEAR! NOT USED! NO PULLS!

Type  Price Price | Type Price | Type Price | Type Price | Type Price | Typs Price | Type  Price
00A/UV ..2.4 AR11 1.4 J7GT . 1.4 z4 EM6 1.14 9 ,.1.13
19/9/ 3qs8 ..1.2 ASS”, (.9 E 176G N Aus | EZ6 ... 8 ..1.14
L X ASE [ lil0 & 38 AWS Fs ,li. S0 ..
2.7 .0 AS7 . .2.8 4 31 310 F8 . ... EX8 .
9 8 AS8 | 1.8 31 A8 . Fag ! GYs |
9 B AS11 .1.90 eJg HE FK6 ... HBS .
5 ATE ., ... JC N8 . FMée .. HIS .
;8 ATS i 3¢ Qs - Fas i Ka6 .1.75
aflo 31D G wd. 2 ...l 5
; avg E s g7 Bl i Ea
- AvE i i W, £x8 131 23085
2 : 5 | 2 b
32 | g see iag |ap
= i IM6 gas GN7 1.4 a7’
R o 1136 INg - ) T7 GT5 .1.8 25ACS . 2
0 .79 11.08 NB 1130 Q7 GWerah A g
.9 x 33 156 | [2.95 GJ7 HE . .1.4 AVS (154
7 223 & .2, : ‘J'; . 172 ,\%; Jg e 8ns tide
] Syl ol L .
S ...98 a5’ |1 Jus KA8 IeSri2g e
- A7 1110 e . Lce [ Lo Zoess o1
. as - 1 4R a8 ... (S 33835 o0
ce til B8 |1 s 2 S ANeRsET. KIGT 2! 25Cp6 i
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D a Hr S -42 EAs o KoMy 2t g’g,’:g 1.
£ we "l 7 & 17 K11 ,.1.29 ALyl Pare Fs ...
il ms 1l KAS | 11.38 BQS 1. Q ; e
ES | 6% 1 D os 1 c8 _..1.4 AR 3
3] agss o1 Qs ..1. KES 2, DE7’ "1.14 i s
G3 2328 i /s ool Kms Cit32 [10BRE 1ié sc7m 1l
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2EAS ..1. T L3 GH8 1. T10 , . 1. 2 SCWs .92 16 3
3ERs i Hr S S S “Sds .2 z 3EY7 i ve i
233 .2 SEY7 1l .
2FH5 10 us [llil B 6us .. 1. 2 4
2eQ5 1. V3 (.1 o - evio T 1 2 SHES 1. Y7 .
2F55 2 va 83 8 ... p: 1 2 SAvg o E
2FY3 | 11.3 ve i SAs 1l et 6V Lmid 2 ° &R o 2
2GK5 " l1.4 b oL s ..1.05 IH -9 128Ks i 6GKe i. 1
2GUs 1. X4 . ..10 CA7 .11.95 2BL6 .. &G 1
26Ws (2. X8 [ l.1.2 cBs | H (ot 12Bhe "i gGys .1
ZHKS : v3 o1l CB6 . a Q7 |1l LEEE 128Q6 / 7AX3 .l
= 153 |eRRy, e jeemd iR | Sde s58 45 (A8 :
A 12! 6CB MRS Y6Ga ! 2BS3 (1.2 78Fi1 i] d
a2k CF6 . y 2BT3 |10 7 150
v [1.0 7BH3 . .98 50
o oE D CG7 | =0Hg E
Y cce | Vi E g gvzax 7898 113 23
R v S L3 7C5 . .2. .
2. CKa . . 2826 20
w6 763 112! .
.20 L5 . 2827 i
ws A1 7Da F g
LG | i2¢s : 7
X6 . C 7DA4 i. -
g gh%- X 2¢us .84 7DE4 1. -0
e icoEd CHN X 2CAS .1.00 7DM4 "1.05 -3
A CTaE b4 ¥ 2CNs [1.18 |17DQ6 .1.33 cee..e®
. M 2CR6 ...94 7bQ7 .1.75 |89 . -50
INES| L2 CN7 |} Y 2¢s6 ...95 |17EW8 "..95 [83Y [ 12.00
AF3 .. .. cas . z 2€T8 (145 |17GE5 .i1.33 |417A° 0 5125
AEs 438 |sgar 3 Sty 7a2s 182 |1iiky 3 E
2% 4 A6 6',1.53 GVS .1.48 .3.
g ot r 1 HE 2886 .98 7GW6 1.38 IN7 L&l
RGY il 27 F: HBG . 204 .. ..99 H3 ... .79 7P7 .4,
AG11 |1.33 cus ° & HBY . 2085 ...94 HC8 "i.24 7z3 1.
SApal 1 ecve :1ige HDS . 2DE5 [ ..92 186 .1.89 7Z6 .2.
Ane 14 ecus . 1.49 HES | 2DES .1.12 71G6 .2.02 81 2.
S A HFS | 0 2DK6 ., .82 Me H 46 . .2.
5 . Ag .22 e - -5 HEB . S 2DK7 .1.00 N6 o 46W 5.
£ ‘ igc itk CWs -2 HGs 5 20L8 (2112 7528 .1.19 36 . .4,
- AKg .-1.49 CX8Ten1A HG8 20Q6 .1.44 7L6 . .1.45 36A° .9.
5 NEa. S s ..1 HIS | 7 2pg7 [1.18 LD8 [1.35 50 . .3.
6 ...1.4 :tg g{;’ ..1.0 8 HJB F8 2D57 .1.35 W6 5 SOMP 7.0
G4 1.2 .. 1.4 HKS G7 | 2DTs .1.12 AS ..1.33 58 ..2.5
K6 ...B AL7 ..1. CcZ7 -9 HLS . H? 2073 |1 o FWe .68 7 .7
T6 . ..74 ALl 1 pa g HMS HG. : 2pT8 .1.30 FXGA ..74 |803 .. 3.7
z4 1.4 Am4 .1, 06 HQsS 17 . 5 2DU7 "1.39 FY6A (.63 | ECCB3/
8 1
3EH7 ..1.3 Am8 .1.2 D10 . HR6 K7 3 2DV8 ,1.33 GD6 ...64 2AX7 .90
17 ..1.2 ANG . .2.2 DA4 . H56 L7 . . 2DW7 1.10 ....1.00 | EL34/
Rs . .1.2 ANS | 1. DAS | H38 N7 ) 2DW8 1.25 AUg (126 CA7 .1.85
HS .9 ANG ..2.4 p8s . HT6 Q7 g 2DY8 2.90 8G6 .1.95 | EL84/
FS5 ., .1.0l ANS . 1. DB6 . . HZ6 R7 S2. 2D26 .94 BQ8 .2.35 BQS5 ...85
GKS " .1.40 AQS . ... DC6 Hz8 | S7 ...1.7 2EA6 , ..91 c8 ..1.25 | EZ80/
Gs8 .1.15 AQ6 . ...89 pca & V7 ...1.6 2ECB .1.22 CL8 | 7 V4 ....55
GWS ,..88 AQ7 ..1. DC6 1q wy |23 2ED5 ...98 EA8 .1.09 | GZ34/
Has .i.49 AQ8 ..1.08 |6DE4 8 156 X6 ...1.35 2EG6 1.03 GQ7 .1.99 ARa] 130
HKs . 1.23 ARS . ... DEG Ism X7 .2.75 2EK6 ,..98 H56 ,..83 | KT-88 .4.95
HMS5 153 ARG ,.1. DE7 4 I6A ... Ya 235 2ELE [ ..69 HV8 [1.23 | KT-88MP
HS8 .1.29 ARS8 . .2. DG6 .. .93 17 . .19 ¥7 111179 | 12608 | lle5 BINS .1.04 11.00
L SEND FOR COMPLETE PARTS CATALOG WITHOUT COST L

ABOVE PRICES
SUBJECT TO CHANGE
WITHOUT NOTICE

TERMS: Minimum order $5.00 exclusive of postage. Remit full price plus postage. No
C.0.D. The above list does not reflect our entire stock as we have one of the largest
selections of SPECIAL PURPOSE, BROADCAST & TV TUBES in the U.S. Write for quotation.

ESTABLISHED 1920 SEND FOR
UN“'ED R ADIO co BOX 1000R, Dept. RE-3 COMPLETE PARTS
® NEWARK, N.J. CATALOG

THIS AD CANCELS ALL PREVIOUS QUOTATIONS BY MAIL OR ANY OTHER ADVERTISING MEDIUM
Circle 131 on reader’s service card
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MARKET
CENTER

| 100Piv OPIV
Amps 35Rms | $oRmY 190kms
.30 50 .70
mu .20 30 .15
.65 .85 1.35
129 250 2.90 3.50
240 375 a7s 775
T p. ¢l | 400Piv 500Piv 600p1Y |
Amps | 280Rms | 350Rms 20RMS
1.10 .3 1.55
m 150 2.70
225 S 2'90
150 s’a0 7.50

Qi

5U4 Siticon Tube Rep. 2 @, 6

5R4 Silicon Tube Rep.

Silicon Power Dlodes Studs & P.F.**

for SI
85 @, 2 for $ 9

300PIV
ZIORNISS

(4]

Hh
O Oarn
D an®=®
2 “uouo

-
NUPE‘M
‘omnq’
ooomg

I

111-GM Liberty St., N. Y. 6,

“TAB”, SILICON 1-AMP* DIODES Taciey
*NKWEST TYPE! LOW LEAKAGE Gwd.!
Piv/Rms Piv/Rms Piv/Rms | Piv/Rms
50/35 100/70 200,140 300/210
.07 .10 12 - .15
Piv/Rms | Piv/Rms Piv/Rms Piv/Rms
400/280 500,350 600/420 700,490
20 | 25 .30 W EE
Piv/Rms Piv/ Rms Piv/Rms Send 256
800/560 900/630 1000/700 f~r
.40 50 .55 Catalog
*ALL TESTS AC & DC & FWD & LOAD!
i 1700 Piv/1200Rms @ 750|vnsx 20 @. 10for$10
same 1100Piv/770Rms @, 16 for $11
1} §JJ TERMS: Money Back Guarantee.
Qur 21st year. $2 Min. order
prepaid 48 states U. s A.

LY.
for CATALOG

STEREO REVERBERATORS for experimental ap-
plication—$7.—Mono-—$5.—CAL'S, Box 2, Bear-
born, Michigan.

TV PICTURE TUBE BRITENERS improves bright-
ness and contrast on dim picture tubes $5.00.
Give tube number. EVANCHO INDUSTRIES, 6
Lexington Avenue, Glens Falls, New York 12801.

BUSINESS AIDS

JUST STARTING IN TV SERVICE? Write tor FREE
32 PAGE CATALOG of Service Order books.
invoices, job tickets, phone message books,
statements and fite systems. OELRICH PUBLI-
CATIONS, 6556 W. Higgins, Chicago, IIl. 60656.
New Hyde Park 5, N.Y.

1,000 Business Cards, ‘‘Raised Letters'” $3.95
postpaid. Samples. ROUTH RE12, 2633 Randle-
man, Greenshoro, N. C. 27406.

AMAZING INFORMATION on starting your own
business. Details Free. SNYDER, W. Yatt, Indi-

BUSINESS
OPPORTUNITIES

New scientific transistor instrument detects
buried coins, treasures. Will detect gold, silver,
copper, iron, etc. $19.95 up. Free catalog.
RELCO-A-25. Box 10563, Houston 18, Texas.

ELECTRONICS -

BARGAINS in Canadian Electronic equipment
and surplus. Send $1.00 for giant catalogs.
ETCO, Dept. R, 520 Fifth Avenue, New York 36,
N.Y.

PROFESSIONAL ELECTRONICS PROJECTS —
Organs, Timers. Computers. etc.—$1 up. Cata

log 25¢. PARKS, Box 25565, Seattle, Wash.
98125.
TRANSISTOR ignition kits, components. Free

diagrams. ANDERSON ENGINEERING, Epsom,
N.H. 03239

RADIO & TV TUBES 33¢ each. One year guar-
anteed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, California 92105

TUBES. ““Oldies"”, latest. Lists free. STEINMETZ,
7519 Maplewood, Hammond, Indiana, 46324.

FREE Catalog. Electronic parts, tubes. Whole-
sale. Thousands of items. Unbeatable prices.
ARCTURUS ELECTRONICS RE, 502-22 St., Union
City, N. J. 07087

METERS—Surplus, new, used, panel and porta-
ble. Send for list. HANCHETT Box 5577, River-

SEND 25¢ Phone: REctor 2 6245 ana 46595, side, California 92507.
NEON , ’ . 21 PICTURE m
AC DC WC TUBES all S al
St R g g CORN I U B Es Sl ToNe D
‘::-SIER < l l’]{ (‘l] “U“T’IT 1 C:lzﬂy E’,"Qz.h‘i;,"éié' I.E ANER RicTRONC
e D G sl
4 s per tube (, 1 lJ e s i tleaner
Mutual Conductance Lob-tested, Individun e e 2 T ey
| \ la'ndl Soedeaoet Code Sanedly et T aUre e 89¢ |
éfﬂu.l {No Limit) from this list. new, or used and 5o marked et N Hi s conTeot g
BAGS 6SN7 NG T CoRmeLL
5 6AUE  6)6 654 0Z4 6AS5 SCE: 25? 6X4  12BF6 )
6AQS 6K6  6W4 183 6AT6  6C to7 6X8 12BHT L = ~
1J3°1K3 6AT8  6CG7 TA7 12BL6
— 1HS 6AU4  6cG8 654 7,8  12BY7 gg;nu : %
Prestige & Success are your L4 g:gz 6CM7  6SAT 786 12C5 DS b ¢
as auELECTRONIC EXPER e INEA 1 not shipped in 24 hrs [RESTOR i AR
FOR CORNELL CUSTOMERS ONLY b 1X2 6AWSE ‘
St e e el YOUR ORDER RERY DIODES /RECTIFIERS
—_— Ny FREE! 25L6
> A\ SU4 6BCS ZSSZ§ NOISE FILTER L, sensational
L S <> SUB 6BD6 6CZ5 65H7 75 35w oo
r —_ () PER Sv4 6BGS 6D6 6847 IN7 35Z3 STnp] K KIT VAI.UEI
: russ 5Y3 6BJ6  cDA4 6SKT 7Y4  50L6 2 ot o i g
6A6 6BLT  6DES 6SL7 12AD6 24 b e o v ""’:‘ ;"
2 |00 TUBES OR MORE: 5A§ 6BN4 gpQs OSN7 12AE6 37 e g o rantd rom 310 15 81185
e SAcy  6BNG  gea7 S5Q7 12AF6 g5 e e
2 £ - € PER TUBE 6AGS 6BQ6 6EMS 2?]‘;7 g 78 ;:';‘;et’r‘ ity — sx’m e
COMPLETE RADID SERVICING AND e 6AKS 6BQ7.  6F6 6U8 12a07 84/6Z4 s nigia wisin Sl I
| 2. Basic [L[C'NC:NDCS COURSE ONLY $3.00 g 6ALS 6BZ6 6GMB 6V6 ‘.ZAX7 5687 ——— tach :af:.luxznmpamu.y-!w ©dennication sheet
\ . Seunt e PN 6Cd 6H6 128A6 2250 e 0 i ko s e
A NEW PRACTICAL TV TRAINING COURSE 6C6 )5 6W4 12BD6 6463 hpping
T o ov:: 3. w.w,,. E 6AQ5 6CB6 66 6W6 12BE6 7044 N o =
' > Cther tubes at low prices. i
.- |Both above $6.0 Sl : $ 1'1 ftels sen:i for free list
o ™ 3 R PER 0 a
2 courses - : High GLoss PICTURE y J -
Lo . )
s 816 PROFITS 1 J/
5 e 5 11,000 Ak weee w |E 5‘ ':_ﬁ_!',‘_E,,E R L. )
: - coLon ':.1’:'.;‘::/
.' () o TV REPAIR @ °
s 3 SURSTIUTES
K| $AUS
———s1ipD N T oy l l
j 66T [504cm 59 529 =
R ; 3 1:'“ 1 " %i ET AHEAD OF THE FIELD
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TV TRADES wanted ‘‘as is”” Hi Prices paid. TV
WHOLESALE OUTLET CORP., 467 Columbus
Avenue, N.Y., N.Y.

BEFORE You Buy Receiving Tubes, Transistors,
Diodes, Electronic Components & Accessories
... send for Giant Free Zalytron Current Catalog,
featuring all STANDARD BRAND TUBES all
Brand New Premium Individually Boxed. One
Year Guaraniee—all at BIGGEST DISCOUNTS
in America! We serve professional servicemen,
hobbyists, experimenters, engineers, techni-
clans. Y PAY MORE? ZALYTRON TUBE
CORP., 469R Jericho Turnpike, Mineola, N.Y.
11502

McGEE RADIO COMPANY. Big 1966 catalog
sent free. America’s best values, Hi-Fi-amplifiers-
speakers-electronic parts. Send name, address
and zip code number to McGEE RADIO COM-
PANY, 1901 McGee Street, Dept. RE, Kansas
City, Missouri 64108

GOVERNMENT SURPLUS Jeeps from—$52.50,
Voltmeters from—$1.05, Transmitters from—
$6.18, Oscilloscopes, Walkie-Talkies, Multime-
ters. Typical “As Is” Bid Bargains from Uncle
Sam. Tremendous variety. Exciting free list.
Write: ENTERPRISES, Box 402-F/, Jamaica
New York 11430.

JAPAN & HONG KONG Electronics Directory.
Products, components, supplies. 50 firms—just
$1.00. IPPANO KAISHA LTD., Box 6266, Spo-
kane, Washington 99207.

TV CAMERAS, transmitters, converters, etc. Low-
est factory prices. Catalog 10¢. VANGUARD, 196-
23 Jamaica Ave., Hollis, N.Y. 11423,

72 page illustrated Government Surplus Radio,
Gadgeteers Catalog 20¢. MESHNA, Nahant,
Mass.

SURPLUS PARTS CATALOG. Send for free cata-
log listing hundreds of up-to-date electronic
components at down-to-earth prices. ELEC-
TRONIC CONTROL DESIGN COMPANY, P.O.
Box 1432-P, Plainfield, N.J. 07061.

TV Tuners Rebuilt and Aligned per Manufac-
turers specifications. All Makes—Color-B&W.
Only $9.50. We ship COD Ninety Day written
guarantee. Ship complete with tubes or write
for free mailing kit and dealer brochure, VAL-
LEY TUNERS, 5641 A Cahuenga Blvd., North
Hollywood, California.

NEW transistor CB with meter & mount $110.
BOX 631, San Bernardino, California.

BEGINNERS, BUILDER’S giant catalog data.
LABORATORIES, 1131-B Valota, Redwood City,
California 94064.

MESHNA CONVERTER KITS, converts car radio
for shortwave reception. Police, fire, marine.
30-50mc, 100-200mec, marine. Any kit $4.50.
Completely wired for use $15.00. MESHNA,
Lynn, Mass. 01904.

TV CAMERA KITS, $16.95 UP!! [Information
packed catalog 10¢. ATV RESEARCH, Box 396R,
South Sioux City, Nebr. 68776.

Valuable FREE Electronic Handbook Selection
Guide. Write: TECHPRESS, INC., Brownsburg,
Indiana.

BARGAINS GALORE, Coupon Book Free with
Membership. Information Free, ELECTRONIC
EXPERIMENTERS’ CLUB, Box 5332EF, Ingle-
wood, Calif. 90310.

L
T SRR T A g

-~ EDUCATION/
INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING. New
home study course covering all makes elec-
tronic organ including transistors. Experimental
kits—schematics—trouble-shooting. Accredited
NHSC-GI Approved. Write for free booklet.
NILES BRYANT SCHOOL, 3631 Stockton 8lvd.,
Dept. F, Sacramento 20, Calif.

HIGHLY —effective home study review for FCC
commercial phone exams. Free literature!
COOK’'S SCHOOL OF ELECTRONICS, Craig-
mont, Idaho 83523.

FCC LICENSE in 6 weeks. First Class Radio Tele-
phone. Results Guaranteed. ELKINS RADIO
SCHOOL, 2603E Inwood, Dallas, Tex.

SLEEP LEARNING. Hypnotism! Tapes, records,
books, equipment. Details, strange catalog
FREE. RESEARCH ASSOCIATION, Box 24-RD,
Olympia, Wash.

BROADCASTING, Communications Electronics
taught quickly—resident classes; correspond-
ence. Free details. Write: Dept. 4, GRANTHAM
g(():(;—lz(;OLS, 1505 N. Western, Hollywood, Calif.

NEW CONCEPT in Elgctronic Training Aids for

schools, for information write ELECTRO-SCHE-

r}/lggglc, 4708 Alabama Street, El Paso, Texas
0.

B.Sc. DEGREE (Engineering) or College Entrance
by home study. Send $1 for 1966 prospectus.
CIST, Suite 655, 263 Adelaide Street W., Toronto,
Canada.

REI First Class Radio Telepione License in (5)
weeks Guaranteed. Tuition $295.00. Job place-
ment free. RADIO ENGINEERING INSTITUTE,
1336 Main Street, Sarasota, Fla.

REPAIR TELEVISION RECEIVERS quick, easy
by our ‘‘Job Procedure’’ method. Write specify-
ing black/white, or color. NATIONAL TECHNI-
CAL RESEARCH LABS, 6411 S. Western Avenue,
Whittier, Calif.

FCC License through tape recorded instruction.
Bob Johnson, AUDIO-VISUAL PREPARATION,
1060D Duncan, Manhattan Beach, Calif.

EMPLOYMENT
OPPORTUNITIES

FOREIGN EMPLOYMENT information. Construc-
tion, other work projects. Good paying overseas
jobs with extras, travel expenses. Write only:
FOREIGN SERVICE BUREAU, Dept. RE, Braden-
ton Beach, Florida 33510,

ices): 60¢ per word . . .

word . . . no minimum.

match advance payment.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or serv-
minimum 10 words.
NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items): 30¢ per

Payment must accompany all ads except those placed by accredited advertising agencies.
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable
ads not accepted. Copy for May issue must reach us before March 10th.

WORD COUNT: Include name and address. Name of city (Des Moines) or state (New York)
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or
group of figures or letters as @ word. Symbols or groups such as 8-10, COD, AC, etc., count
as one word. Hyphenated words count as two words. Minor over-wordage will be edited to |

MARCH, 1966
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WORTH OF
B TRANSISTORS
B RECTIFIERS
B RESISTORS
B CONDENSERS

1.000,000 PARTS SALE
B DIODES m ET(H

PLUS
lnclude 25¢ for handling’

BOTH FREE WITH ANY $10 ORDER

WORTH $24
Vacuum .

LOW NOISE FETs  Vocu
FROM CRYSTALONIC Zosive-

r
[IField-effect transistors LER

|-Bidirectional Transistors® (101 2 $
"PNP—— NPN 2N1641 2N1640  for

LJ 60 CERAMIC CONDENSERS, discs, npo’s, to .05 $1
[l 10 TRANSISTOR ELECTROLYTICS: 10mf to 500mf$§1
(] 50 COILS & CHOKES, if, rf, ant, ose, & more , .$1
] 10 ELECTROLYTICS, to 500mf, asst FP & tubulars$
L] YO VOLUME CONTROLS, to 1 meg, switch too! .$1
] 60 HI-Q RESISTORS, 1», 1,2W, 1.0% & 5 %2 values $1,
[] 60 TUBULAR CONDENSERS, 1o .6mf, to 1Kv, asst §1
[ 40 DISC CONDENSERS. 27mmf to .05mf to 1KV §i
{7].$25 SURPRISE PAK: transistors. rect, diodes. etc.$T
] 30 POWER RESISTORS, 5 ta 50W. to 24 Kohms.$1

T'ested **SCR™ SILICON CONTROLLED RECTIFIERS:

.7 16 25 16 2
_EB_V AMP AMP AWMP PRV A7MP AMP AMsF
25 -300 49¢m .85F 250 0'1.290 1.95 g 2-50
80O .45 O 69¢ 0 1.00 #1300 O 1.500 2:15 0 2.75

1000 .69 g 1.1901.50 He00o O 1,95 2.50 O 3.25

1sop .75 0 1.3702.00 1500 O 2596 3,100 3.80

20Q:0.1.05 00 1.600'2.25 H600 O 2.950 3.754 4,50

750 MIL TOP HATS |[JTRANSISTORS

PIV _ Sale PIV Sale 00 fors 98
50 5¢ 1000 [ 45¢ 4
100 7¢ 1200 [} 69¢f Supplied with

1400 [] 95¢]| SILICON PLANARS
13¢ 1600 1.10 RF. IF

POWER
19¢ 1800 1.35 !
29¢ 2000 [ ]1.50! AUDIO;‘OS\;VQIS'I;CHING\

5
CoJoon
d

50 MIL TOP HAT AND EPOXIES ]
(- 5 &
000

Full Leads $
PRV

for
Factory Tested, -,
1 *EPOXY'# —3000 piv 200 ma RECTIFIERS. 1.00
“'EPOXY’* —6000 piv 200 ma RECTIFIERS.2.50

[] 15 PNP TRANSISTORS, CK722,2N35,107 no test $1
‘0 15 NPN TRANSISTORS, 2N35. 170, 440, no test §1
] 30 TRANSISTORS. rf,if.audio osc-ifs. TO5 no test §1
[J 10 FAMOUS CK722 TRANSISTORS, php MO test §1
[J 5.2N107 TRANS'IRS, by GE, pnp, pop. audio pak $1
] 3. 40-WATT TRANSISTORS PNP. stud,bX0BVolts $1
] 4 2N21 3 TRANSISTORS. mixer-conv. TO22 ... .$1
1 85 WATT 2N1212 PLANAR. drift, 10mc, npn ,..$7
[] 85 WATT 2N424 PLANAR, silicon, TO-53 npn. ¢y

[J 3 2N706 500MW, 300MC NPN PLANAR, TO46 .$1
10 2N255 PWR TRANSTRS, TO3 case no test g}
| 2— 500MC . 2N708 NPN silicon planar TO46 . .$1
H 25 GERMANIUM & SILICON DIODES, no test . .$%

25 TOP HAT RECTIFIERS. silicon. 7530ma, no test $1
B 3 2.WATT PLANAR TRANS'TRS, 2N697, 100mc §1
[y 25 “EPOXY’* SILICON RECTIFIERS no-test ....§1
g 10 2-6Amp RECT's, studs, silicon, 50 to 400V 5_1
10 PHILCO MAT HI-FREQ. TRANSTRS, untested §1

HIGH POWER SALE

PNP 100Watt/I5 Amp HIPower
TO36 Casel 2N441, 442 »
278, DSS501 up to 50" Volts'

1 o SPRING CATALOG ON: [ Pgks 7] PARTS [1 HEC~

TIFIERS T TRANSISTORS 7 SCRS ! ZENERS

TERMS: Send check, money order
Add postage—avg. wt. per pak 1
Ib. Ratid net 30 days. COD 257
deposit.

P.O. BOX 942R.
50. LYNNFIELD, MASS.
“pAK-KING' of the world

Circle 133 on reader’s service card
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RADIO SHACK MAIL ORDER SALE!

MUSIC LOVERS! SCHOOLS! HOTELS! CLUBS!

RESTAURANTS! BARS!

“Spherical
Sound”

. Tuck on a Shelf

4'+” DEEP x 8 x 11"~ SOLID

RADIO SHACK bought the entire factory inven-
tory of this speaker system to sell at an unprece-
dented bargain price. Ideal for use with any type
of sound system — hi fi, background, radio, TV,
recorder, public address or extension. Ruggedly
built of solid hardwoods and special laminaced
panels — no grille cloth!

i
Hang from Ceiling

Radio Shack Fantastic Special Purchase
Ultra Compact Speaker Systems

DON’T MISS THIS! USE HANDY ORDER BLANK TODAY!
Add 50¢ per speaker for handling and shipping anywhere in the U.S.A.

PUBLIC ADDRESS USERS!

BOUGHT TO SELL BELOW
MANUFACTURING COST

Made by Murray-Carson

and Shown at the
New York and Phila.
Audio Shows at 53995

RADIO SHACK'S LOW
MAIL ORDER SALE PRICE ...

00

MURBRAY-TOME

HARVEST
FINISH EACH
e *51
LIMED OAK OILED WALNUTY
001200
e | | Wi

WOOD FRONT, SIDES, BACK!

SPECIFICATIONS: Cavity-generated sound sys-
tem with 360° propagation. Size: 11" x 8” 414"
Weight: 5 pounds. Impedance: 8 ohms. Power
Rating: 8 watts program. Range: 50-17,000 cps.
Accessories included: molded wall mount block,
adhesive footpads. Patent applied for design.
Position any way without loss of 360° sound.

106

[} Please send FREE 1966 Radio Shack catalog.
LR R R 1 § 8 0 R 0 R B R R B N 0B F P F R R R R R R E R T B

| Bring coupon in or mail your order to the Radio Shack store nearest you. |
[} |
B [ !-5Maple [} &6 Maple Name___ [ |
1 Cat. No. 40-1192 Cat. No. 40-1192-6 [ |
g [ 50k [] 6 Oak Street ™
g Cet-No.40-1193  Cat. No.40-1193:6  Cipy ™
i 1-5 Walnut [} & Walnut .

q Cat. No. 40-1194  Cat. No. 40-1194.6 State Zipoo :
1 |
s ol

RE—366

Circle 134 on reader’s service card
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PHOENI

LA HAB
LONG B

LOS ANG ELES
Downey — Stonewood Shop. Ctr.

CHECK LIST BELOW
FOR YOUR NEAREST
RADIO SHACK STORE

ARIZONA
X — 3905 East Thomas Rd.
CALIFORN!A
M — 507 East Katalla Ave.
FIELD — 1308

RA — 1511 West th"lar Blvd.
EACH — 3976 Atlantic Ave.

Ladera Shopping Center — 5305 Centinela Ave. v

Mission Hills — 10919 Sepulveda Blvd.

Reseda

Torrance — 22519 Hawthorne Bivd.

West C.
West L.

OAKLAND (San Leandro)~ Bay Fair Shop.,Ctr.

SACRAM

SAN DIEGO (La Mesa)~ Grossmont Shop. Ctr.
SANTA ANA — Bristol Plaza Shop.

DENVER

CHICAGO — Evergreen Plaza at 95th St.

PORTLA

LANGLE

BOSTON:
167 Washington St.
594 Washington St.
|10 Federal St.

BRAINT

BROCKTON — Westgate Mall

BROOKLINE — 730 Commonwealith Ave,

CAMBR!DGE — Fresh Pond Shop. Ctr.

FRAMINGHAM — Shoppers’ World

LOWELL — Central Shop. Plaza

SAUGUS — N. E. Shop. Ctr.

SPRINGFIELD — 1182 Main St.

WEST SPRINGFIELD — Century Shop. Ctr.

WORCESTER — Lincoln Plaza
MINNESOTA

ST. PAUL — 473 North Snelllng
MISSOURI

ST. LOUIS — 1125 Pine St. (Walter Ashe Div.)

NE
MANCHESTER — (247 Eim St.

AlLBUQU

OHIO
CINCINNATI — 852 Swifton Ctr.

OKLAHOMA CITY — Mayfair Shop. Ctr.
LSA — 2730 South Harvard

TU

PORTLA

PHILADELPHIA
2327G Cottman Ave., Roosevelt Mall

1128 W

CRANSTON — 1301 Reservoir Ave.
EAST PROVIDENCE — Shoppers’ Town

Medallion Center
125 Wynnewood Village
Plymouth Park Shop. Ctr..

FORT W

1515 So. University Or,
900 East Berry St.
3524 Denton Hmthway

2615 W
HOUSTO

8458 Gulf Freeway

322 Northline Mall

Bellaire — 4759 Bissonnet
SAN ANTONIO — 150 WOnderland Shup. Ctr.
SHERMAN — 1620 Highway 75 North
WACO - 1016 Austin Ave.

VIRG
ARLINGTON ~— Washington-Lee Shop. Ctr.

SEATTL

2028 Third Ave.

837 N.

TEXAS
NE — 2910 North First S(

ABILE
ARLINGTON — Collins at Par
BROWNSVILLE — 847 S, Ellzaheth St.
DALLAS:

1601 Main St.

~—- 19389 Victory at Tamna

ovina — 2516 East Workman Ave.
A, — Pico Bivd. at Overland

ENTO — 600 Fufton Ave.

Ctr,
COLORADO

— 798 Scuth Santa Fe
CONNECTICUT

~— Hamden Mart. Shop. Ctr.

STER — Manchester Shop. Parkade

VEN — 92 York S

NDON — New London Shop Ctr.

RD — 29 High Ridge Rd.

FORD — 39 So. Main St.

ILLINOIS

MAINE
ND — Pine Tree Shop. Ctr.

MARYLAND
Y PARK — Hampshire-Langley Ctr.
MASSACHUSETTS

REE — South Shore Plaza

W HAMPSHIRE

NEW MEXICO
ERQUE — 6315 Lomas, N. E.

NEW YORK
MTON (Vestal) —Vestal Shop. Plaza
0 (Clarence) — Transitown Shop. Ctr.
RK — 1128 Ave. of the Americas
CTADY (Rotterdam)- Shoporama Ctr.
SE — 3057 Erie Blvd. East

OKLAHOMA

4

OREGON
ND — 1928 N.E. 42nd St.

PENNSYLVANIA A

alnut St.
RHODE ISLAND

ORTH:

est 7th S
N:

INIA

5 WASHINGTON

E. 110th St. 1
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Jensen Model HS-2 Stereo Head-
phones bring an exciting new dimen-
sion to your favorite recordings.
Unusually smooth full range undis-
torted output set these headphones
apart. Soft foam cushions provide
feather weight comfort and preserve
the undistorted bass response with-
out pressure. Response is true, com-

plete, distortion-free from below 20
to 17,000 cycles!

HS-2 Stereo Headphones may be
connected to any stereo or mona
system. A full 8-foot input cable is
conveniently located to the rear of
the left phone. Of course, it carries
the Jensen 5 year hi-fi guarantee.
Suggested resale price $24.95. See
your Jensen hi-fi dealer.

JENSEN MANUFACTURING DIVISION/THE MUTER COMPANYSSOI SOUTH LARAMIE AVENUE, CHICAGO, ILLINOIS 60638

Canada: Radio Speakers of Canada, Ltd., Toronto « Argentina: Ucoa Radio, S.A., Buenos Aires « Mexico: Fapartel, S.A., Naucalpan, Mex.
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RCA’s COLOR TV FASTCHECK #1

Loss of color sync?
TRY ADJUSTING THE PLATE COIL...

Loss of color sync is often caused by a defective 3.58-Mc/s oscil- 5. Adjust for a zero-beat condition. At zero beat, the bars will display

lator. In some receivers, it may also be caused by misadjustment of individual solid colors from top to bottom. These colors may be

the plate coil in the reactance tube control circuit. Next time you locked in or they may drift slowly from bar to bar. Remove the

run into this trouble, follow this simple procedure and it may save short from the reactance tube grid and re-adjust the plate coil for

you a time-wasting callback. solid lock-in of the color bars.

1. Connect a color-bar generator such as the RCA WR-64B to the 1f you can get an exact zero-beat condition, it is an indication that
receiver and get the ten-color bar pattern on the picture tube. the oscillator tube is good. If it is necessary to replace the oscillator

2. Short the control grid of the reactance tube to ground. tube, be sure to adjust the circuit for zero-beat as shown in step 5.

3. The bars may have bands or blocks of color across them. These This color TV service hint is the first of a series of service hints from
bands are ‘‘beats’ resulting from difference between the local RCA. For satisfied customers and fewer callbacks, always replace
oscillator and transmitted signal frequencies. These colors may with ultra-reliable RCA receiving tubes,
drift diagonally across the bar giving a “‘barber pole” effect, or CA ELECTRONIC PONENTS
they may be locked into the bars in blocks of different hues. RCA com e BB SIS

4. Slowly adjust the reactance tube plate coil with an alignment tool.

Turn the slug in the direction which reduces the number of color

bands or blocks across the bars. The Most Trusted Name in Electronics
®
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