STEREO RECEIVER
ROUNDUP

STEREO HEADPHONE
TEST REPORT

Electronic
crossover &



www.americanradiohistory.com

Perfect speed synchronous motor
Ultra low-mass tonearm floating within a gyroscopically gimballed mounting
Viscous damped cueing and pause control
Viscous damped tonearm descent during single and automatic play
Adjustable sliding weight anti-skating control
Safe, gentle two-poirt record support.
You will not find all of these important features on
automatic turntables selling for almost twice as much.

You will find them all — and more —on
Garrard’s new SL72B for only $89.50.

World's Finest

There are now twelve new models in the Garrard iine, just introduced.
They are priced from $37.50 to $129.50 and include four ready to plug in modules.
Write for complementary, fult-color Comparator Guide to:
Garrard, Dept. A149R, Westbury, N.Y. 11590
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Now laugh your way
down memory lane. ..

with wonde ful old-time radio!

COMEDY! + DRAMA! - SPORTS! « HISTORY!

i !
we
4 uproarious goings-on in Allen’s

= f Alley? Do you remember how you
split your sides laughing when Amos ’'n Andy got on
the telephone? Remember Fibber McGee and that
famous overflowing closet? Remember how Baby Snooks
(Fanny Brice) drove her Daddy wild? Vas you dere,
Sharlie? as Baron Munchausen (Jack Pearl) would
say—and he's here too! All the magnificent humor,

WHAT A GRAND AND GLORIOUS
TIME YOU'LL HAVE as these great,
golden memories thrill you again
and again! Actual broadcasts just
as you heard them.

Do you remember Senator Clag-
horn, Titus Moody and all the

! _ TR
the breath-taking adventures, the nostalgic music

of the old-time radic years...wrapped up for the first
and only time in this historic Treasury.

IF YOU MISSED THE WORLD'S GREATEST NEWS BROAD-
CASTS —HEAR THEM NOW!

With all the magic of time turning back...this great
Treasury brings you the Duke of Windsor renouncing
his throne for the “‘woman [ love”...the famous emo-
tion-packed account of the Hin-
denburg disaster...Neville Cham-
berlain declaring war on Germany
...Arthur Godfrey's long-remem-
bered account of FDR's funeral
...Harry Truman giving the first
news of the atomic bomb on that
fatal day in 1945,

< Circle 8 on reader's service card

“I REMEMBER
RADIO...

TWO YEARS

I THZ MAKING
AT A CIST OF
NEARL Y

$500 930

A LL YOU RS for family fun!—this amazing parade of old-time radio favorites, caught at their hest \

The Easy Aces » Bing Crosby  Fred Allen o Allen's Alley
Bob Hope = Jack Beany and Mary Livingston = Baby Snooks
e Jack Armstreng, All American_Boy e The Lone Ranger e
Sgt Preston and His Dog King = Terry and The Pirates » Mary
Noble, Back Stage wife e The Romance of Helen Trent
Lorenzo Jones = fust Plain Bill = Mary Margaret McBride
with guest, Alben Barkley » PLUS the most exciting and
significant sports and news broadcasts in radio history!

The Dempsey-Tunney long Count, with announcer Graham

McNamee o Whirlaway wins The Kentuchy Derby, wits ane
nouncer Clem McCarthy

The First Election returns broadcast by radio s Pre-ifent
Calvin Coolidge presents Charles Lindbergh to Corg-=:is =
Bitly Sunday fights against the repeal of prohibiticn » QOid.
time commercials

Speciat: A full-length ARCH OBOLER terror-tale produced in
the ofd-time manner especially for this exclusive Lorgines
Symphonette release!

You're at the ringside with the famous “long count”
at the Dempsey-Tunney fight! You're in the stands
screaming as Whirlaway wins the most famous and
exciting Kentucky Derby! You're crouched over your
crystal set as radio’s first variety show goes on the
air! You ride a landing craft on D-Day!

But we hardly can begin to describe the entire big
6-record Treasury with its magnificent feast of Gotden
Memories...great music, great singers, great dra-
matic shows, great moments that never will happen
again...30 or more years of the world's greatest en-
tertainment...yours FREE for 10 days!

M b S o g reenCermams

YOU RISK NOTHING when you send
the coupon and receive by return
mail this great Treasury! More than
80 priceless excerpts—over three
hours of nostalgia and delight! And
you can return the Treasury, owe
nothing, and KEEP the great Bonus
Album we also send you!

i N

purestvinyl records
worth up to $29.70
in fine stores

]
ONLY 5MONTH

OR JUST $14.98

RECORD ALBUM

People call it: ““The recard that praves a par-
ent knows more than his child!’ Here zre 20
of RADIO'S FAMOUS THEME SONGS you'll
greet with delighted recognition! Call » your
friends for a grand guessing game—b~ they'l|
have to be older than the TV generatjor

TAKE THIS FREE RECORD ALBUM JUST FOR
VISITING THE GOLDEN YEARS OF RADIC! Keep
it—even if you return the Six-record Tr-asury!

MAIL COUPON TODAY!

' THE LONGINES SYMPHONETTE SOCIETY

| Symphonette Square, Larchmont, New York 10538

| Yes, send my FREE BONUS RECORD ALBUM along with the sic-record
| Treasury, GOLDEN MEMORIES OF RADIO. | may return the T-2asury
| within 10 days and owe nothing, or send just $5 a month unti! $14.98
(plus modest postage and handling) is paid. | keep my FREE bonus
record album, Radio’s Famous Theme Songs, no matter whatl | zecide.

| CHECK ONE:[] High Fidelity
[ Stereo (Electronically rechanneled to simulate steico
listening.) (just $1.80 more).

|
:
|
|
|
1
i

|
I O
Stereo Edition |
Electronically : Ol Mrs
rechanneled to | [} Miss
simulate stereo | Address
listening ! cit o -
j d { ___State 7
just $1.80 extra' i y ol Ep—

I S e s s s s e e oy e e e e e S e S v — — — — ——

Circle 9 on reader service card
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NEW & TIMELY

Volume 40 Number 10

RADIO-ELECTRONICS

October 1969

means of

An efficient
feeding laser beams into thin
semiconducting film can lead
to new laser amplifiers, light
modulators, harmonic gener-
ators and parametric ampli-
fiers according to Bell Labs,

who developed the tech-
nique. The photo shows the
streak of light from a laser
beam traveling in a thin crys-
tal film on a glass plate.

The drawing shows how
the beam is fed into the thin
film. (The beams flow in the
crystal layers just as electri-
cal current flows in copper
wire.) A glass prism is used
to reflect the laser beam into
the film. Not all of the light
beam is reflected from the
base of the prism. Part of
the light “tunnels™ through
the gap between prism and
film. generating electric and
magnetic fields.

Theoretically, an 80%
energy transfer is possible.
By changing the entry angle
of the beam into the prism,
the speed of the light waves
travelling in the film can be
varied.

IN THIS ISSUE
Another R-E *“last-word”
audio project starts on
page 33. Build a 10-channel
1C stereo color organ that
outperforms any similar
projects you’ve seen. A
MOSFET agec circuit, IC
op-amp filters and triacs
mean spectacular color or-
gan performance.

2

PRISM_PIPES LASER

BEAM INTO CRYSTAL FILM

LASER BEAM

THIN FILM

—

COUPLING GAP

GLASS SUBSTRATE

Laser beam-prism combination lets part of the
light “tunnel” from the prism to the thin-film
deposit in the form of eleciric and magnetic
fields. In the film the polarized waves travel
like electromagnetic waves in waveguides.

LOOKING AHEAD

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR

Digital TV tuning

A unique electronic TV tuning system has been sug-
gested by two engincers from Fairchild Semiconductor as one
of several possible tuning methods of the future. Under the
plan, cach station would use a 7-bit identitving code during
the vertical blanking interval between picture transmissions.
A digital tuning control—possibly of the type used in touch-
tone phone dialing systems—would be used at the set or as a
wireless remote-control tuning device. Varactor diodes in the
set’s tuner would respond to the pushbutton command, im-
mediately locating the proper channel by means of the trans-
mitted tuning code. Both uhf and vhf stations could be tuned
immediately by this method, without the necessity of tuning
through other channels in sequence.

The engineers said this system, using the station-
transmitted tuning code, would have an estimated receiver
circuitry cost of about $20.

They also had an unusual proposal for a channel-
number indicator. Since the picture tube itselt is an indicator
device, they reasoned, why not use it? A character generator
could superimpose the channel identification on the screen
for a period of five to 10 seconds after it's tuned in—then
it would disappear, but would reappear on the screen for a
short interval whenever a special ‘display’ button on the
tuning device was activated, or when the channcl was
changed again.

Anything you can do . . .

Although originally devised for different purposes, end-
less-loop tape cartridges and tiny two-reel tape cassettes show
signs of taking on cach others’ characteristics.

The cassctte was supposed to be a portable voice-
recording svstem. The 8-track endless-loop cartridge was
supposed to be a music-playback substitute for the LP record.
So what's happening? First, take the cassette. Evolutionary
refinements have resulted in much higher fidelity—to the

continued on page 12
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READINGS INDICATE
GRAVITY PHENOMENA

Simultaneous readings on
instruments 600 miles apart
suggest a new phenomena
gravity  waves—have  been
detected.  Recordings were
made near Chicago and Col-
lege Park. Md. by Dr. Jo-
seph Weber, a physicist, and
his colleagues. The detectors
for gravity waves are alumi-
num cylinders 5 feet long
encircled with quartz piezo-
electric crystals that generate
electric pulses when the cyl-

inders oscillate. The cylin-
ders are cushioned against
tremors originating in the
earth.

According to relativity
theory, the cylinders should
oscillate as the gravity waves
pass through the spuce-time
continuum. The oscillation
frequency is about 1660 Hz.
in this experiment.

Further observations and
confirmation of the discovery
may help to resolve contlict-
ing theories on the origin of
the universe and the distribu-
tion of matter.

WILLIAM DUBILIER,
81, RADIO PIONEER

William Dubilier, a pio-
neer in electronics and radio
and holder of 600 patents,
died in West Palm Beach,
Fla.. July 25. He was 81.

Founder of the Cornell-
Dubilier Electric Corp., Mr.
Dubilier invented the mica ca-
pacitor, an electronic flash
tube. several radio broadcast
systems, and such diverse
items as nylon window
screens to one of his last de-
velopments, in 1966, a sinus-
congestion mask.

NEXT MONTH
What's a MOSFET? How
does it work? How can
electronic experimenters
and hobbyists put them to
work in circuits? In No-
vember we'll start a two-
part series that will answer
these questions. Tom Has-
kett gives you the details.

RADIO-ELECTRONICS
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Radio-Electronics

October 1969 ¢ Over 60 Years of Electronics Publishing
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BUILD ONE OF THESE

Stereo Color Organ . , . ... .. 33 .... Brian Hollins‘;
10 triac channels, IC filters and MOSFET agc

H
Electronic 3-Way Crossover . , . . . ... 42 Norman H. Crowhurst" ’.

12-dBJoctave filters for your speakers
Build a 10-channel stereo color organ.

200-Watt IC Stereo Amplifier , ., ., . ... 7% ... F. S. Kamp & Top performance with IC filters agc and

Use two hybrids that deliver J. C. Sondermeyer high-power triacs. see nage 33
TELEVISION

Service Clinic , , ., .. .. ... 74 L. Jack Darr

Kwik-Fix™ Troubleshooting Charts ., .. 4% ... .. Forest Belt

The color burst amplifier

AUDIO—HI-FI—STEREO

1
New For You . . . . . .eee..... 34 . ... John R. Free!
Dvynaco A-25 Ioudspeal\er !
InTheShop . .. ......... .... 16 ... ... Jack Darr New hybrid IC powerhouse is matchbox
How to fix hi-fi amplifiers ’ size, but can deliver up tc 100 watts.
' Use t . s2e 71
.Report on Stereo Headphones |, . . , | | 38 .. Radio-Electronics se two for stereo bage
Results of R-E’s listening tests Editorial Staff _
Stereo Receivers: 1969-70 Roundup ... 50 ... Joe Alderham |

Hi-fi is better than ever v

The Dolby System—How It Works . . . . 52 .... Waiter Salm
Taking the hiss from hi-fi tape recording :

GENERAL ELECTRONICS

Looking Ahead . . . ... .. .. .... . 2 . David Lachenbruch
Current happenings with future overtones

Tools for Electronics , . . . . ... ... 859 Thomas R. Haskett

How to sclect and use them

This electronic package spelis trouble

Technical Topics, . . .. ......... 63 .. .Robert F. Scott for tape hiss. Learn how the Dalby sys-
tem is cleaning up recordings.
s5e2 page 52
DEPARTMENTS

CB Troubleshooter's Casebook . . . . . . 82 New Literature . . . .. ....... 93 Reader Service. . . ... ....... 85
Correspondence . . ... ....... 26 New Products . . .. .. ....... 87 Technotes . .. ........... 84
New & Timely . . . .......... 2 Ty This One. . . . .......... 54
RADIO-ELECTRONICS, OCTOBER 1965, Vol. 40. No. 10 0\‘“," Radio-Electromics i indexed in

Published monthly by Gernshack Tublications. Inc., at Ferry St.. Concord. N. H. 03302
Liditorlal, Advertising. and Executire offices: 200 Park Ave. S., New York. N.Y. 10003. Subscrintion Service: Boulder, Colo. 80302, Applied Science & Technology
Second-class postage baid at Concord, N. H. Printed in L S.A. One-year gubscrintion rate: U.S. and Dossessions, Canada, $6. Index (formerly Izdustrial
Tan-Ameriean countries, $7. Othier countries, £7.50. Ningle cobies. Gog¢. ©19649, by Gernshback DPublications, Ine. All rights reserved. 'u‘;“\ Arts Index)
POSTMASTER: Notices of undeliversd copies (Form 3579) to Boulder, Colo. 80302.
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DIODE TV TUNER

Digital logic circuits are
being used in RCA's top-line
1970 TV sets for vhf channel
selection. The electronic
channel-switching system
uses a wireless remote con-
trol unit with computer PIN
diode switching techniques
to eliminate the mechanical
tuning motor. Channel selec-
tion is instantaneous.

IC FM TRANSCEIVERS
TO GO UNDERGROUND

NEwW Y orRk—According
to G-E, this ncw hand-held
FM two-way radio has more
IC’s than any previously
available two-way gear.

The company is supply-
ing some 1100 specialized
two-way radios to New York
City to improve safety and
efficiency in the subway sys-
tem. About 980 radios will
be installed in train cabs,
while 100 hand-held units
will be used by Transit po-
lice and other subway per-
sonnel. Communication is
through wirc-cable antennas
being installed in all sub-
ways.

IN THIS ISSUE

- Audio expert Norman
Crowhurst shows you how
to build a 3-way, 12-dB/
octave electronic crossover
network for loudspeakers
on page 42.

Then try a 200-watt
stereo amplifier to drive
your speakers. All it takes
is two of RCA’s new power
IC’s and a good power
supply. See page 71.

4

PRINCETON, N.J.—A tech-
nique for magnetically eras-
ing holograms may soon lead
to an optical computer mem-
ory able to store 100 million

bits in a one-inch square
film. According to RCA,
write time with the tech-

nique is 10 nsecs and crase
time 20 usecs.

Manganese  bismuth, a
magnetic material, is depos-
ited in a single-crystal layer
on a mica base and magne-
tized to align its magnetic
atoms. A pulsed laser beam
is then split, one beam di-
rected on the magnetic film,
the other to the information
bit pattern to be recorded
and then to the film.

When the two beams in-
terfere  constructively, the
magnetic material is warmed
enough to realign the polar-
ity of magnetic atoms. When

ERASABLE HOLOGRAMS DEVELOPED

the beams cancel each other,
no magnetization takes place.
Since the resulting magnetic
pattern matches the interfer-
ence pattern of the converg-
ing light beams, a magnetic
hologram is generated.

The magnetic hologram
is read out by transmitting a
laser beam through it, or re-
flecting the beam from it. To
erase the hologram film, a
strong magnetic field is used
to realign magnetic atoms.

The speed. erasing fea-
ture and 2000-line/mm reso-
lution make the process very
attractive for an optical com-
puter memory according to
RCA.

The photo shows a TV
display of a bit array as a
laser beam strikes a holo-
gram and the “bits” are
picked up by the TV camera
(lower left).

Basketball in the sky is part of the '‘curriculum’” for a
five-day school run by General Telephone Co. of Califor-
nia. Anchored 25 feet in the air, students at a pole-climbing
school gain confidence in working at heights and agility
to “walk the stick’’ without getting hurt. Anyone passing
poorly or missing climbs down to refrieve the basketball.

www americanradiohietorv com

2-CHANNEL TV AUDIO
IS TESTED IN JAPAN

OsAaKa, JaraN—Experi-
mental broadcasts in English
and Japanese over two TV
sound channels with FM-FM
modulation were studied for
the Osaka 1970 World’s Fair
in July. Plans call for con-
tinued broadcasts over main
network channels for sterco
concerts, simultaneous dub-
bing of foreign films and com-
mentaries on other broadcasts.

If tests show there is no
interference with the main
sound channel and crosstalk
is not serious, regular trans-
missions will begin this win-
ter. Uhf-type adapters cost-
ing $30 and up will be made
by several major Japanese
clectronics companies.

‘SORRY, 555-2368
DOES NOT ANSWER’
Mourray Hitt, N.J—A

new recorded ‘“voice-with-a-
smile” system is shown being

checked at Bell Labs. The
automatic intercept device
tells callers what number

they dialed and why a num-
ber cannot be completed.
Prerecorded phrases. words,
and digits on a 96-track mag-
netic drum are connected in

programmed scquence
when a telephone number is
not working. Part of a mes-
sage might be: “The number
you have reached, 555-2368,
is not in service in the 311
area.”

Plans call for installing
40 systems in 25 major cities
to free operators for other
duties. Time, weather and
even baseball scores can also
be recorded.

I
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‘Mallobin®, The smartest way to buy components . . .

_in this sturdy, stackable plastic case with parti-

- tioned drawers that keep parts where they beleng.
Indexed for instant access. Instant inventory.

The Mailobin you see here contains a popular
assortment of our quality MTA capacitors. But
that’s just the beginning. We have others. There’s
one containing an assortment of 2-watt MOL re-
sistors with ranges from 33 ohms tg 56K ohms.
Another contains MTV molded aluminum electro-
Iytic capacitors with values from 750 mfd at 6

MALLORY

- The Benchtop
Organizer.

WVDC to 100 mfd at 50 WVDC. And there are many
other cases which cantzin either GP, PVC, TT or
TC capacitors. There are Mallobins for carbon ard
wirewound controls, t00. Each with a wide rance
of popular values. The choice is ycurs.

But whichever you choose, you will find you-
Mallobin has a popular assortment of values that
should satisfy all your component needs.

Remember the name Mallobin next time you're
thinking of buying camponents. They're availab'e
from your local Mallory dealer.

MALLORY DISTRIBUTOR PRODUCTS COMPANTY

a division of P. R. MALILDRY & CO. INC.
Box 1658, Ingianapolis, Iindiana 48206; Telephane: 317.8636-6363

Batteries  Capacitors . Controls « Resistars « Semiconductors » Switches « Sonalerte » Timers « Vibrators « ICs Cassette Tap2s

Circle 10 on reader service card
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bined or separated with no
change in their size. Bell, who
was granted a patent for the
discovery, suggests “a com-
puter on a slice” may become
practical after more work is
done with the technique.

ATS 5 SATELLITE
MISSES ITS ORBIT

e

MAGNETIC ‘BUBBLES’ MOVE IN RARE EARTHS

PHONE FOR DEAF

Murray Hiue, N.J.—A
new telephone is under de-
velopment by Bell Labs for
deaf persons. Connected to
a conventional phone, the
Code-Com set allows a deaf
person to ‘‘see” phone mes-
sage in coded flashes of light
or “feel” them in the vibra-

tion of a finger pad.

i
L]
1
1

MURRAY HiLrL, N.J-—A
new technology involving
magnetic “bubble™ movement

magnetically control the paths
of the bubbles. The bubbles
can also be directed with ex-
ternal magnetic fields.

Care  KENNEDY, Fra.—

in crystalline materials is be-
ing studied at Bell lLabs for
usc in logic., memory, switch-

ing and counting functions.

The magnetic bubbles,
scen as light dots in the photo.
are about 0.004 inch in di-
ameter, and move through
the magnetic material in

Much smaller bubbles, the
size of a few wavelengths of
light, can also be manipulated.
and may lead to memory
densities of 1 million bits per
square inch. In applications
such as shift registers, data
rates of 3 million bits per sec-
ond have been demonstrated.

Light flashes come from
a recess (black rectangle) in
the center of the raised por-
tion of the set. The circular
vibrating pad is on the left.
The sending key. used like a

Applications Technology Sat-
ellite S, shown here undergo-
ing final tests at the Hughes
Aircraft plant in California.
went into a tumbling orbit on
the wrong side of the earth
after launch on August 12,

The satellite’s main rocket
was fired earlier than planned
to save fuel in smaller control

which they are formed. The
circuit pattern in the photo is The presence or absence
etched on the surface of a  of the bubbles can be de-
thulium orthoferrite sheet, a  tected, they respond to each
rarc-earth iron oxide, and  other’s proximity (attracting
signals applied to the circuit  or repelling) and can be com-

telegraph key, is on the right.
The telephone “ring” may be
indicated when the control
unit switches on a light or
other appliance.

rockets. Officials hope to shift
ATS 5, jammed with [3 ex-
periments. from an orbit over
India to a stationary orbit west
of South America. R-E

RADIO-ELLCTRONICS is published
by Gernsback Publications, Inc.
200 Park Ave. South

New York, N.Y. 10003

(212) 777-6400

President: M. tarvey Gernsback
Secretary: Bertina Baer

SUBSCRIPTION SERVICE: Send all subscription orders
and correspondence to RADIO-ELECTRONICS, Subscrip-
tion Department, Boulder, Colo. 80302.

MOVING? For change of address, allow six weeks, fur-
nishing both the old and new addresses and if possible
attaching label from a recent issue below. Otherwise
please print clearly your name and address exactly as it
appears on your label.

Radio-Electronics

HUGO GERNSBACK (1884-1967)
founder

M. HARVEY GERNSBACK,

editor and publisher E:‘S?_VERT'S'NG REPRESENTATIVES i______————————————————i
LARRY STECKLER, managing editor ohn J. Lamson, Eastern Sales Mgr. |
l |
Robert F. Scott, W2PWG I:AIDWE§T/N.&S. Car., Ga., Tenn. | l
senior technical editor L\y(bf{:/ ! s, llhe X'\'L Pattis Co., | ATTACH LABEL HERE I
76 est Touhy Ave.,
John R. Free, associate editor Lincolnwood, 111. 60646 | |
4 79.-
Jack Darr, service editor (Eile N I |
) _ W. COAST/Texas/Arkansas/ | |
1. Queen, editorial associate Oklahoma e e t
TR ; J. E. Publishers Representative Co.,
Matthew Mandl, contributing editor 8380 Melrose Ave., Los Angeles, A
David Lachenbruch, contributing editor ~ Calif. 90069, (213) 653-5841; name (please print)

420 Market St. San Francisco, Calif.

Vincent P. Cicenia, production manager 94111, (415) 981-4527

address
Elizabeth Shincel, production assistant SOUTHEAST
. . E. Lucian Neff Associates - A
H. Matysko, circulation 25 Castle Harbor lsle city state zip code

Mail to: RADIO-ELECTRONICS
SUBSCRIPTION DEPT., BOULDER, COLO. 80302

RADIO-ELECTRONICS

Fort Lauderdale, Florida 33308

Cover by Harry Schlack (305) 566-5656

www americanradiohietorv com


www.americanradiohistory.com

OCTOBER

Here’s a new, complete ICS course in
TV Servicing that costs less than #100.

With the first two texts, you can
repair 70 percent of all TV troubles.

You need no previous experience to take this com-
plete, practical course in TV Repairing.

You don't even have to know a vacuum tube from
a resistor. Yetin a matter of months, you can be doing
troubleshooting on color sets!

Course consists of 6 texts to bring you along quickly
and easily. 936 pages of concise, easy-to-follow in-
struction, plus 329 detailed illustrations. You also
receive a dicticnary of TV terms geared directly to
course material so you'll understand even the most
technical terms. The dictionary will come in handy
even after you've finished your course.

instruction is simple, very easy to grasp. Photos
show you what a TV screen looks like when everything
is normal, and what it looks like when trouble fouls
it up. The texts tell you how to remedy the problem,
and why that remedy is best.

Quizzes are spotted throughout the texts so you

can check your progress. At the end of the course,
you take a final examination. Then you get the coveted
ICS® diploma, plus membership in the ICS TV Repair-
man Association.

By the time you've finished the course, you should
be able to handle tough, multiple TV problems, on
color sets as well as black and white.

This new TV Servicing and Repair Course has been
approved by National Electronic Associations for
use in their Apprenticeship program. Because of its
completeness, practicality and price, it is the talk of
the industry. The cost is less than $100— just slightly
over Y2 the price of any comparable course on the
market today. Remember, the sooner you get started
on your course, the sooner you'll be turning your spare

time into real money. Fill out the coupon
today. And we will rush to you all informa-
tion, J no obligation.

Circle 11 on reader service card
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You get more

for your money

from NRI-

America’s oldest and largest Electronic,
Radio-TV home-study school

Compare if you like. You'll find—as have so
many thousands of others—that NRI training
can’'t be beat. From the delivery of your first les-
sons in the remarkable, new Achievement Kit we
send you, to “bite size,” easily-read texts and
carefully designed training equipment . . . NRI
gives you more value.

All this is yours—from Achievement Kit to the &
i only Color TV specifically designed for training |
—when you enroll for NRI's TV-Radio Servicing
course. Other courses are equally complete.
J But NRI training is more than kits and *‘bite- &
size” texts. It's also personal services which &
have made NRI a 50-year leader in the home- &5
study field. Mail the postage-free card today.

Shown below is a dramatic, pictorial example of
all of the training materials included in just one
NRI Course. Everything you see pictured below is
included in low-cost NRI training. Other major
NRI courses are equally complete. Text for text,
kit for kit, dollar for dollar —your best home-
study buy is NRI,

Approved under GI BILL |
If you served since January |
1, 1955, or are in service,
check G! line in postage-

free card.

RADIO-ELECTRONICS
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GET A FASTER START WITH NRI'S
NEW EXCLUSIVE ACHIEVEMENT KIT

The day we receive your enrollment application we
mail out your Achievement Kit. It contains everything
you need to make an easy, fast start in the Electronics
training of your choice. This attractive, new starter kit
is an outstanding, logical way to introduce you to home-
study as NRI teaches it . . . an unparalleled example
of the value of NRI training . . . training that is backed
up by a dedicated staff and the personal attention you
should expect of a home-study school. It is your first
of a number of special training aids carefully devel-
oped by the NRI laboratories to make your adventure
into Electronics absorbing, meaningful. What’s in the
Achievement Kit? Your first group of lesson texts; a
rich vinyl desk folder to hold your study material; the
industry’s most complete Radio-TV Electrenics Dic-
tionary; valuable reference texts; lesson answer sheets;
pre-addressed envelopes; pencils; pen; engi-

neer’'s ruler—even postage. No other school

has anything like the NRI Achievement Kit.

OVER 50 YEARS OF LEADERSHIP

OCTOBER 1969

LEARNING BECOMES AN ABSORBING
ADVENTURE WITH NRI TRAINING KITS

Electronics comes alive with NRI training kits, What
better way to learn than by doing it? That's why NRI
pioneered and perfected the ‘‘home lab" technique of
learning at home in your spare time. You get your
hands on actual parts and use them to build, experi-
ment, explore, discover. NRI invites comparison with
training equipment offered by any other schoal. Begin
NOW this exciting program of practical fearning. It's
the best way to understand the skills of the finest
technicians—and make their techniques ysur own,
Whatever your reason for wanting to increase your
knowledge of Electronics , . . whatever your field of
interest . . . whatever your education . . . there's an
NRI instruction plan to fit your needs, at low tuition
rates to fit your budget. Get all the facts about NRI
training plans, NRI training equipment. Fill in and
mail the attached postage-free card today.
No salesman will call. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

IN ELECTRONICS TRAINING
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New
TEMPMATIC®

Temperature
Controlled Soldering Tool

Combines all the advantages of a pencil iron,
a fast heating soldering gun, and tip
temperature control. Exclusive removable
Powerhead contains Weller's temperature
control system. Protects components even in
the most delicate work situations. Tool weighs
7 oz. Use it for light or heavy duty soldering.
Model GT-7A has 700°F. 31" chisel point
Powerhead. Mode! GT-6B has 600°F. %"
conical point Powerhead.

The original
Dual Heat Guns

Fast heating. Long-life tips. Exclusive
trigger-controlied dual heat. High
soldering efficiency. Spotlight. 3
models from 100/140 watts to
240/325 watts.

Dependable MARKSMAN Irons

They outperform other irons of their size and weight. Long-
reach stainless steel barrels. Replaceable tips. 5 models
from 25 watts to 175 watts.

Weller 25-watt Iron for intricate work

Industrial rated. Weighs 13 oz.
Delivers tip temperatures to

® 860°F. Cool, impact-resistant
handle. Model W-PS with 146" tip.

WELLER ELECTRIC CORP., Easton, Pa.
WORLD LEADER IN SOLDERING TOOLS

Circle 13 on reader service card
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LOOKING AHEAD

((continued from page 2)

point where major hi-fi component manufacturers are offer-
ing combination cassctte rccorders and receivers.

Record companies, which ignored the cassette for some
time, are now issuing music relcases in cassette form-—and
that includes majors RCA and Columbia. Several equipment
makers have introduced cassctte recorder players which are
slot-loaded, just like the cartridge players. Portable and auto-
mobile play-only cassette machines are now available. Auto-
matic-reverse cassette recorders and players will be forth-
coming soon. And Sony and TDK of Japan have both
announced new endless-loop cassettes.

If cassettes are beginning to act like cartridges, car-
tridges are beginning to act like cassettes. First came rather
expensive cartridge recorders from Roberts and others. Now,
lower-priced cartridge machines with record capability are
expected to be available soon in automobile versions from
Motorola and Lear Jet, and in portable format from others.

To solve the problem of selection of a particular part of
the tape, fast-forward cartridge players became available. The
next step, due soon from Lear Jet, will be an 8-track car-
tridge with fast rewind. (Lear isn’t saying just how this will
be accomplished in an endless-loop cartridge.) But a car-
tridge still is bigger than a cassctte—or is it? Lear now
promises a cassette-sized mini-cartridge designed to play
through anv 8-track-cartridge player.

One less TV maker

A victim of the increasingly stift competition from the
giants—both domestic and forcign—is the Sctchell Carlson
brand name, which is disappearing from the consumer tele-
vision market after 20 years, during which it pioneercd the
“Unitized” TV chassis. Setchell Carlson’s assets have been
sold by its parent company, Marquette Corp., to Audio-
tronics Corp., a specialist in cducational audio-visual equip-
ment.

The Sctchell Carlson name will be kept alive by Audio-
tronics in the field of monitors and cducational reccivers, an
arca in which the TV manufacturer has increasingly special-
ized in recent years. Sctchell Carlson is the second American
firm to drop TV set manufacture within the last vear, the
other being Westinghouse.

Renewal color tubes

The color TV tube replacement market is growing
swiftly, a survey by Electronic Industries Association in-
dicates. The poll of tube manufacturers found that approxi-
mately 1,130,000 color tubes will be replaced this year—
renewals accounting for more than 16% of the total 1969
color tube market. In 1970, the figurc should rise to 1,433,-
000, or 195 of the tube market. By 1972, the manufactur-
ers belicve, some 2,134,000 replacement tubes will be re-
quired, constituting 23.8% of all color tubes built that year.
In 1974, the number may be 2,652,000, or 28.4% of color
tube production.

How long a warranty?

Almost all renewal color tubes carry factory-guaranteed
replacement policies running one year from date of installa-
tion, although occasionally some distributors add their own
warrantics to bring the term up to 18 months or two years.
The Admiral Corporation recently conducted a market test
of a 3-year warranty on its first-line all-new color renewal
tubes, and currently is evaluating the results.

Admiral quite frankly is trying to get deeper penctration
of the independent service technician market, and it is
weighing whether a 3-year warranty will help significantly.
Other tube manufacturers will be watching closely.  R-E

RADIO-ELECTRONICS
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Castle, the pioneer of television tuner overhauling, offers the following services to

solve ALL your television tuner problems.

® OVERHAUL SERVICE — All makes and models.

VHF or UHF tuner $9.95
UHF-VHF combination (one piece chassis) $9.95
TRANSISTOR tuner $9.95
COLOR tuner $9.95

(Guaranteed color alignment . . . no additional charge)

Overhaul includes parts, except tubes and transistors.

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 restored, aligned to original
standards and warranted for 90 days.

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

And remember—for over a decade Castle has been the leader

in this specialized field . . . your assurance of the best in
TV tuner overhauling.

® CUSTOM REPLACEMENTS
Exact replacements are available for tuners that our inspec-
tion reveals are unfit for overhaul. As low as $12.95 ex-
change. (Replacements are new or rebuilt.)

CASTLE TV TUNER SERVICE,

® UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.

STOCK SHAFT 1.F. OUTPUT

No. HEATERS Min.*  Max.*  Snd. Pic. PRICE
CR6P  Paralle! 6.3v 134”37 4125 4575 8.95
CR7S  Series 600mA 134” 3" 4125 4575 950
CRIS  Series 450mA 134”7 3 4125 4575 950
CR6XL Parallel 6.3v 212”7 127 41.25 4575 1045
CR7XL Series 600mA 2152”7 12”7 4125 4575 11.00
CRIXL Series 450mA 2% 127 4125 4575 11.00

*Selector shaft length measured from tuner front opron
to extreme tip of shoft.

These Castle replacement tuners are all equipped with memary fine tun-
ing, UHF position with plug input for UHF tuner, rear shaft extension and
switch for remote control motor drive . . . they come complete with hard-
ware and component kit to adapt for use in thausands of pozular TV
receivers.

Order universal replacements out of Main Plant (Chicago)
only.

INC.

MAIN PLANT: 5715 N. Western Ave., Chicago, lllinois 60645
EAST: 41-96 Vernon Blvd., Long Island City, N.Y. 11101

Circle 14 on reader service card
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to top Oxford quality, variety, delivery, and prices!
Here are the speakers with the
quality features demanded for
today’'s critical sound require-
ments. Extra heavy ceramic mag-
nets for wider range, with Oxford’s
exclusive ‘‘Floating Suspension
Surround’' the permanently flexi-
ble edge that extends the low
frequency spectrum without un-
desirable hangover, assuring

smoother mid-range, brilliant high
frequency response.

\
N
L

Public Address Speakers

Paging and Talk

Back Speakers HUTEMPO' Hi-Fi Speaker

Match your needs from a full
range of speakers for new highs
in high fidelity performance. Best
of all, they're available now from -

OXFORD.

of course.

Professional Musical
Instrument Speaker

Write far complete information today!

( xW OXFORD TRANSDUCER
| ! COMPANY

A Diisign of Qefard Eles arl
659 W. Washington Bivd., Chicago, lll. 60606

Circle 15 on reader service card
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NEW FOR YOU

For manufacturer’s literature,
circle No, 23 on Reader Service Card.
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Dynaco A-25 Loudspeaker System

Dynaco's entry into the speaker market with their
A-25 is an unusual approach to speaker system design.
Manufactured in Holland, the A-25 is a two-way book-
shelf speaker system utilizing a 10-inch extended excursion
woofer. Crossover to a soft-dome hemispherical tweeter
occurs at 1500 Hz through a noninductive dual-section fil-
ter. A five-position switch alters treble output 3 dB (at
10 kHz) in each position. Nominal impedance is 8 ohms.
Dynaco recommends 15 to 60-watt (continuous) amplifiers.

Listening test with the A-25 revealed it has a very
wide, smooth and clean response. According to Dynaco,
this is due largely to the non-resonant or “aperiodic” design
of the system. Although the cabinet is ported, there is vir-
tually no acoustic output from the slot. Instead, it is heavily
damped to adjust each A-25 for flattest impedance curve.

To compare the A-25 with an acoustic-suspension sys-
tem with excellent response in the bass range, the two
speakers were hooked to a 50-watt/channel amplificr, and
an A-B comparison was made using sweep tones from an
audio test record. Except for the lowest record range the
two speakers “tracked” perfectly, presenting an equal audi-
ble output. For the 20-40 Hz sweep tone, it was necessary
to slightly increase the output to the A-25 to maintain an
equal audible output. (This could have been a phase char-
acteristic of the listening situation.)

The smoothness and range of the A-25 in response to
test tones was also evident in music passages. More impor-
tant, there was no coloration to musical instruments—or
voice. High frequencies were very clear, and widely dis-
persed on either side of the center axis.

An outstanding characteristic of the A-25 is its ability
to reproduce low-frequency elements without the “heavi-
ness” often introduced by speaker systems. During orches-
tral crescendos, for example, individual bass instruments
can be clearly identified. The excellent damping of the
woofer has obviously contributed to the system’s definition.

According to the manufacturer, the A-25 has less than
1% total harmonic distortion throughout the music range
of most instruments, and is below 3% above 50 Hz (con-
siderably lower above 1000 Hz) with a constant 25-watt in-
put signal. Also, says Dynaco, the A-25’s 3rd order harmonic
distortion is less than 0.1% above 1000 Hz.—John R. Free

Circle 16 on reader service card >
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Voltage supply in your city can vary as much
as 10%. And even a 2% variation causes a sig-
nificant tape speed change in tape decks with
induction motors and a difference in repro-
duced sound that is intolerable.

The Concord Mark Il stereo tape deck com-
pletely ignores fluctuations in line voltage. It
is driven by a hysteresis synchronous motor
which locks onto the 60 cycle power line fre-
quency and maintains constant speed (within
0.5%) regardless of voltage variation from 75
to 130 volts. So if you’re about to buy a tape
deck that doesn’t have a hysteresis synchro-
nous drive motor, you're liable to negate any
other fine feature it might have.

Don't get the idea the hysteresis motor is all
the Concord Mark Il has to offer. It also has
just about every other professional feature.
Three high-quality heads: ferrite erase head;
wide gap Hi-Mu laminated recording head for
optimum recorded signal and signal-to-noise
ratio, narrow gap Hi-Mu laminated playback

NE

head for optimum reproduced frequency re-
sponse.No compromise combination heads.
The three heads and four preamplifiers also
make possible tape monitoring white recording.

The tape transport mechanism assures a
fast startup—you don’t miss a note. Supply
and takeup tape tension arms eliminate startup
burble. A special flutter filter eliminates flutter
due to tape scrape or cogging action. A cue
control provides instantaneous stop and start
operation. Other important conveniences: the
flip-up head cover permits you io see the head
gap position markings for professicnal editing;
3 speeds; automatic sound-on-sound with ad-
justable level contrels; variable echo control
for reverb recording; calibrated VU meters
with individual record indicator lights; stereo
headphone jack; electronically controlled dy-
namic muting for automatic suppression of
tape hiss without affecting high frequency re-
sponse. All this, for under $230.

The hystercsis drive Concord Mark 11l has

all of the features of the Mark I plus pressure-
sintered ferrite heads for extendad frequency
response and virtually no head wear. It sells
for under $260.

The hysteresis drive Mark IV, the top-of-the-
line Concord deck offers all of the performance
and conveniences of the Mark Il and HI includ-
ing wide gap record, narrow gap playback
heads, tape source monitoring, sound-on-sound,
echo recording. Plus, a dual capstan tape trans-
port mechanism with electronic automatic re-
verse, no metal foil or signal required on the
tape. Superior recording performance plus the
convenience of automatic reverse and continu-
ous play. A superb instrument with the finest
performance money can buy. and it’s under
$330. Audition the new Concord Mark series,
the tape decks with the hysteresis synchro-
nous drive motor. For “all the facts” brochure,
write: Concord Electronics Corp, 1935 Arma-
cost Ave.,Los Angeles, Calif. 90025.(Subsidiary,
Ehrenreich Photo-Optical Industries, Inc) (823

For copy of ncord Mark III Instructicn , mail in in

sess o Rias el

sosgumn

R

ITHER AIR CONDITIONERS, TV SETS. WASHERS NOR ANY OTHER

ELECTRICAL APPLIANCE CAN KEEP THE HYSTERESIS-DRIVE
CONCORD MARK 11 FROM ITS PRECISELY APPOINTED SPEED.

OCTOBER 1969
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Now and then, our big competitors
knock us—because they’d like to have
our share of your business. But they
can’t knock our product.

Because Raytheonreceiving tubes
are universally regarded as the most
reliable in the industry. Ever since
we produced the first vacuum tube,
we've made them to just one speci-
fication: the highest quality stan-
dards.

All of our tubes have to shape up
—to pass rigid electrical and me-
chanical performance checks.

That’s why you rarely find a
“dud” among the more than 500 mil-
lion Raytheon receiving tubes we've
made. It’s also why you get fewer
call-backs...earn greater customer
satisfaction with your work...while

A dud in 500 million?

making more profit per tube. And
it's the reason why Raytheon is the
leading independent tube manufac-
turer serving the independent serv-
ice dealer today.

Like to know more? Ask your
distributor why he gets fewer
Raytheon returns than with any
other brand...and about his latest
deal for you.

Raytheon Company, Receiving
Tube Operation, Fourth Avenue,
Burlington, Massachusetts 01803.

Remember to ask
“WHAT ELSE NEEDS FIXING?”

Circle 17 on reader service card
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In the Shop . ..
With Jack

By JACK DARR

SERVICE EDITOR

UP THE HI-FI
TOTEM POLE

PRACTICALLY ALL HI-FI OR STEREO
systems today are solid state. The
most popular output circuit seems to
be the output-transformerless type
either complementary—symmetry or
“stacked” circuit. This is sometimes
called a “totem pole” because the
transistors are literally stacked on top
of each other. Fig. 1 (one channel
of the G-E T2N4 stereo phonograph)
shows a simple type of stacked cir-
cuit. Both transistors are of the same
polarity, npn.

A7 FEb pATY

HEAT SINK

EUEDK 1
1o

E : 2
———eee | ._j 1) [: “
FROW 005

VOLUME

CONTROL 2uE |25«
1
2N ' !
say (@ ?7,
. '
s L

Fig. I—G-E T2N4 stereo phono channel.

Because of the direct connections
between transistors. they can be hard
to check out unless you use the right
methods. Note that Q4 is connected
from base to base of Q6-Q8, the out-
puts. The emitter of Q2 is directly
connected to the base of Q4. (And
this s one of the simple ones!)

If the amplifier is completely
dead on both channels, check the dc
power supply voltages first. If these
are OK, then read the dc voltages
from top to bottom of the totem pole.
The key voltage in this circuit is the
dc voltage on the emitter-of-Q6/col-
lector-of-Q8 point.

This is the no-signal voltage.
Without an input signal, these dc volt-
ages should divide up as they are
shown here: +15 volts on the collec-
tor of Q6, and +5.4 volts on the
emitter—collector junction. This volt-
age will tell you what's happening. If
you get zero volts here. but the full
+15 volts on Q6’s collector (supply
voltage). Q6 is either open or com-
pletely cut off. (The last can be quick-
ly checked by reading Q6s’ base volt-
age.) This is normally unlikely: it
would take quitc a bit of negative

(continued on page 22)

16 RADIO-ELECTRONICS


www.americanradiohistory.com

Simpli-Kit Tiger SST $28.95

Capture that top 10% (at1eas)
engine performance you're now
blowing out the exhaust!

Announcing a new generation C.D of driving, it should pay for itself in less than two manths.

Ignition Syst the Ti You'll be satisfied. Guaranteed. Money back.
] ==
8 ystem € higer SST. Dealer/Distributor inquiries invited.

Here, in a compact new unit, are all of the advantages of .
previous capacitive discharge systems that have been Special free offer! _ .
chalking up such impressive performance records the past Order now and receive a convenient to have, ruggadly

several years —plus a good deal more. The dramatic built rechargeable flashlight free. 1t's a $4.95 value that
can put an end to the annoyance of dead batteries. Your

results: order must be received within 30 days from date of this
® gas mileage is increased up to 25% publication.

B points and spark plugs last up to 5 times longer

B you go up to 5 times longer. between tune-ups o i i . B ol © B A e m W e 1

Delta International, Ltd.
Box 1946C, Grand Junction, Colo. 81501

Enclosed is my check (or money order) for $
Please send prepaid:

The added performance your engine delivers with the |
Tiger SST is the fun part. You'll enjoy sharper acceleration |
to higher speeds—a smoother running engine at all |
speeds. And your engine will last longer. I

l

Our new Tiger C. D. System is compatible with all domes- | [ Simpli-Kit Tiger SST @ $28.95

tic and foreign cars and trucks with 12 volt, negative | [J Assembled Tiger SST unit @ $39.95
ground systems. In Simpli-Kit form, the unit is easy to |

assemble and install in less than 60 minutes — no special | Make of car: Year:
skills or tools required. The unit is moisture proof and
is not affected by underhood temperatures.

I Name:

Order your Tiger SST today. It's the latest, most advanced | Address:
C. D. System available. And, if you do an average amount : City/State: ___Zip:

e e e = - - w— — — —— ——— —

=
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Someone
should develop kK
an easy way
‘ tolearnE
electronics at
home

RCA Institutes
did!

Here is a modern approach to learning electronics

at home! RCA Institutes, one of the nation’s largest

schools devoted to electronics, has developed NEW courses

a faster, easier way for you to gain the skills and the in Solid State Technology
knowledge you need for the career of your choice. and Communications
Here for the first time is a student-proved, scientifically L

designed way to learn. If you have had any doubts in the Electronics.

past about home training in electronics—if you have

hesitated because you thought you might not be able Mail card today

to keep up—or that electronics was too complicated to  for full information.
learn—here is your answer! Read how RCA Institutes

has revolutionized its home training ideas!

18 RADIO-ELECTRONICS
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Find out
about the
easier,
faster way

to learn
electronics
at home

Send for new FREE full
color career catalog

Accredited Member
National Home Study Council

“c" Institutes

Please rush me FREE illustrated Career Catalog
and information on courses checked below.

HOME STUDY
[ Electronics Fundamentals [ Digital Electronics
O Television Servicing [ Solid State Electronics
{including color TV and {0 Automation Electronics
CATV lessons) 0 Industrial Electronics

0O Communications Electronics ) Nuclear Instrumentation
(including CATV lessans) O] Electronics Drafting

[ FEC License Preparation {J Computer Programming
{0 Semiconductor Electronics { Electronics in Spanish

CLASSROOM TRAINING

] Day O Evening [ Electronics in Spanish.

Dept. RE-09
Name — — . Age
(please print
Address =
City State. =

FILL IN ZIP CODE FOR FAST SERVICEp[
veterans: Check Here (]

Canadians: These courses available in Canada. Nn postage. No cus-
toms. No delay. Inquiries will be referred to our school in Canada.

- diohistory com
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Take advantage of this opportunity to train
with a leader — RCA Institutes.

Home Training or Classroom Training.

SEND THIS POSTAGE-FREE CARD
TODAY FOR FREE CAREER BOOK
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ALL CAREER PROGRAMS
BEGIN WITH “AUTOTEXT”
INSTRUCTION METHOD!

Prepare for the field of your
choice immediately!

No previous training or
experience in electronics
needed!

With this new revolutionized method
of home training you pick the career
of your choice—and RCA Institutes
trains you for it. RCA’s Career
Programs assure you that everything
you learn wili help you go directly to
the field that you have chosen! No
wasted time learning things you'll
never use on the job! The Career
Program you choose is especially
designed to get you into that career in
the fastest, easiest possible way!

And each Career Program starts
with the amazing “AUTOTEXT"”
Programmed Instruction Method—the
new, faster way to learn that's almost
automatic! “AUTOTEXT" helps even
those who have had trouble with
conventional home training methods
in the past. This is the “Space Age”
way to learn everything you need to
know with the least amount of time
and effort.

CHOOSE ACAREERPROGRAMNOW

Your next stop may be the job of your
choice. Each one of these RCA
Institutes Career Programs is a
complete unit. It contains the know-
how you need to step into a profitable
career. Here are the names of the
programs and the kinds of jobs they
train you for. Which one is for you?

Television Servicing. Prepares you
for a career as a TV Technician/
Serviceman; Master Antenna
Systems Technician; TV Laboratory
Technician; Educational TV
Technician; CATV Technician.
Available with or without a TV Receiver
Kit. Kit complete except for picture
tube...an optional extra.

FCC License Preparation. For those
who want to become TV Station
Engineers, Communications
Laboratory Technicians, or Field
Engineers.

Automation Ejectronics. Gets you
ready to be an Automation
Electronics Technician;
Manufacturer’'s Representative;
Industria! Electronics Technician.

Automatic Controls. Prepares you to
be an Automatic Controls Electronics
Technician; Industrial Laboratory

OCTOBER 1969

Technician: Maintenance Technician;
Field Engineer.

Digital Techniques. For a career as a
Digital Techniques Electronics
Technician; Industrial Electronics
Technician; Industrial Laboratory
Technician.

Telecommunications. ForajobasTV
Station Engineer, Mobile
Communications Technician, Marine
Radio Technician.

Industrial Electronics. For jobs as
Industrial Electronics Technicians;
Field Engineers; Maintenance
Technicians; Industrial Laboratory
Technicians.

Nuclear Instrumentation. For those
who want careers as Nuclear
Instrumentation Electronics
Technicians; Industrial Laboratory
Technicians; Industrial Electronics
Technicians.

Solid State Electronics. Become a
specialist in the Semiconductor Field.

Electronics Drafting. Junior
Draftsman, Junior Technical
lllustrator; Parts Inspector; Design
Draftsman Trainee Chartist.

SEPARATE COURSES

In addition, in order to meet specific
needs, RCA Institutes offers a wide
variety of separate courses which

may be taken independently of the
Career Programs, on all subjects from
Electronics Fundamentals to
Computer Programming. Complete
information will be sent with your
other materials.

CONVENIENT PAYMENT PLANS
RCA Institutes offers liberal monthly
payment plans to suit your budget.
Be sure to check out all the RCA
extras included at no additional cost.

VALUABLE EQUIPMENT

You receive valuable equipment to
keep and use on the job—and you
never have to take apart one piece to
build another.

Programmed Electronics
Breadboard. You now will receive a
scientifically programmed electronic
breadboard with your study material.
This breadboard provides limitless
experimentation with basic electrical
and electronic circuits involving
vacuum tubes and transistors end
includes the construction of a
working signal generator anc.
superheterodyne AM Receiver.

Bonus From RCA—Multimeter and
Oscilloscope Kits. At no additicnal
cost, you will receive with almost
every RCA Institutes Career Program
the instruments and kit material

you need to build a multimeter and
oscilloscope. The inclusion cf toth
these kits is an RCA extra.

CLASSROOM TRAINING
ALSO AVAILABLE

RCA Institutes maintains one of the
largest schools of its kind in New
York City where classroom and
laboratory training is available in day
or evening sessions. You may be
admitted without any previous
technical training; preparatory
courses are available if you haven't
completed high school.
Coeducational classes start four
times a year.

JOB PLACEMENT SERVICE, TOO!

Companies like IBM, Bell Telepnone
Labs, GE, RCA, Xerox, Honeywell,
Grumman, Westinghouse, and major
Radio and TV Networks have
regularly employed graduatas
through RCA Institutes’ own
placement service.

SEND ATTACHED POSTAGE PAID CARD
FOR COMPLETE INFORMATION. NO OB-
LIGATION.

All RCA Institutes courses ard
programs are approved for veter-
ans under the new G.l. Bill.

Accredited Member
National Home Study Council

_______________________________ -
IF REPLY CARD IS DETACHED—SEND THIS COUPON TODAY |

|

RCA INSTITUTES, Inc., Dept. RE-09 I
320 West 31c<t Street, N.Y., N.Y. 10001 I
Please rush me FREE illustrated catalog. | understand that | am under 10 |
obligation. |

|

Name Age |
{please print) |

Address i
City |

|

State Zip —
_______________________________ -
21
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NOW —
CHECK

TRANSISTORS
IN OR OUT OF CIRCUIT ...

Flick function Flick tunction
switch 1o left switch to right
to check all to check any
regular tran- FET.

sistors.
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all regular transistors plus the new field effect transistors.

You won't be stopped when you run into the new FETs that are wired
into the latest hi-fi, newest TV receivers and nearly every other new device
coming on the market. For the very first time, you can check them all,
in or out of circuit. The TF151 works every time using tried and proven
signal injection techniques. New, improved tests on special RF transistors
and the latest high power transistors, mean that the TF151 is the only
up-to-date transistor tester on the market. A new, exclusive setup book
in rear compartment guides you to every test for over 12,000 transistors
and FETs. The book is not needed for general service troubleshooting.
Regular transistors are checked for beta gain and Icbo leakage. FETs
are checked for transconductance and Igss leakage. gply $12950

Your distributor just got this new tester in stock.
See him, it obsoletes all others.

gyt
li__""-q'_ k -q
Sn SENCORE
E . "n.'_'“ NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
g = 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

Circle 20 on reader service card
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IN THE SHOP
(continued from page 16)

voltage on the basc to cut Q6 off,
and there's no place for it to come
from in this circuit! The chances are
that Q6's collector—emitter junction is
open.

The actual voltage ratio between
top collector, center junction, ctc. will
vary with different makes. Some will
split it evenly, others will have an
unequal division, as here. In any case,
it should be pretty close to the ratio
given on the schematic.

The G-E model T20E (Fig 2.)

gas 012
. ma Y
o
4
-3
1$ug RESEET
é,* sorr
L g3y
! — L
dES) A3
S do 4
Tabv »

1 52750
— A el L, |
FROM =
LOUDNESS >
206v 7

CONTROL

Fig. 2—G-E T20E phonograph channel.

has a more powerful amplifier circuit,
with more elaborate interconnecctions.
in these, or in any circuit where one
transistor is connected “across” an-
other, you'll have to break the circuit
before vou can get a reliable test.
Even the best in-circuit transistor
testers won't rcad a transistor cor-
rectly like this. To get a handle on this
type of circuit, take out the middle
transistor. This leaves both of the end
ones ready for tests. (Then. you usu-
ally find that the one vou just took out
and laid on the bench was the bad
one.)

If the complaint is distortion in
one or both channels, there's only one
reallv quick way to find the cause.
Feed in a good clean audio signal.
anywhere around 500-1000 Hz. Then
follow this with a scope. You will be
able to see any problems.

Be sure you aren't overloading
the input. You can make up a home-
made voltage divider with a couple
of resistors to be sure that the input
signal isn’t too high. Rule of thumb:
not more than 1 volt p—p.

Check the signal at the input.
then at the output of the first stage. If
you show peak clipping of the sine
wave here, cut down the input signal.

Once you find the point where the
signal either stops or distorts, you can
take dc voltage readings, test tran-
sistors and check resistors.

Small leakages in transistors can
cause large distortions. (They upset
the bias.) R-E
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from
Technician to =

BINGINEER

Advance beyond the technician level

Become an electronics engineer

In the Grantham electronics engineering program. you can
carn the Degree of Associate in Science in Electronics
Engineering (the ASEL) mostly by home study —and can
continue in resident classes to carn vour BSEE. In this
program vou can acquire an cxtensive knowledge of engi-
neering, for greater prestige and better pay.

In America’s race to the moon and outer space, nore
and more engineers are needed. By becoming an clec-
tronics cngincer. you can move into the forefront of tech-
nology and cngineering, and be an important part of this
exciting age. You can help make things happen and be
properly rewarded for doing so.

The demand for engineers continues to increase; elec-
tronics engineers are needed in the space program and in
many other military and domestic projects. In a recent
survey conducted by the Engincering Manpower Commis-
ston of the Engincers Joint Council, it was found that
cngineering employment in the electrical and clectronics
industrics is cxpected to increase by 40% in ten years. The
need for engineers is increasing faster than the population
as a whole. The survey report indicates that in the next
decade, employers expect to need almost fwice as many
new cngineering graduates as are likely to be available.

If you have the desire to be an engincer, the determina-
tion to stick to your objective, and a reasonably good
aptitude for mathematics and technology, the Grantham
cducational program can produce the wanted results for
you. But make no mistake about it, to become an clec-

Oranthany School of Gngineering

has conferred on

Johu Doe

the degree aof
Hssaciate in Science in Glectronics Gngineering

wuth all the rights and privileges thereunto appertaiming. K bitness theceof this dplemy

duly sgned has been issued by the Mchool Jdmenistration upon recommendation o iy

farultp at the schoel on |h114£.?:ﬂ - bar a:_ﬁ.gicxwu/*?ﬁ 1087
2
e
C/ &”/"M Presides
ol llerrs
7 re

The Grantham fioime study progrann in ¢lectronics 2ngi-
neering consists of five “correspondence semesters™ made
up of a total of 370 lessons, followed by a two-wecek period
of review and examination at the School. The prerequisite
for enrollment in this program is high school graduation
(or equivalenty and at least one year of experience as an
clectronics technician,

This aceredited ASEE Degree program covers a review
of basic clectronic circuits and svstems. applied engineer-
ing mathematics (including algebra. trigonometry. and
calculus). classical and modern physics, technical writing.
computer systems, electrical networks. and semiconductor
circuit analysis and design. The ASELE Degree is awarded
upon satisfactory completion of the 370 correspandence
lessons and the final two-week residency at the School.

The Grantham educational program in electraonics
places heavy stress on fundamental concepts of logic and
mathematics rather than on superficial manipulative
skills. Since these fundamental ideas are largely unfamil-
iar to many clectronics technicians, it is necessary to de-
velop them in a systematic manner.,

Accreditation and G.1. Bill Approval

Grantham School of Engincering is accredited by the
Accrediting Commission of the National Home Study
Council. is approved under the G.1. Bill. and is auwilior-
ized under the laws of the State of California to grant
academic degrees.

tronics engineer requires work. You must be willing to do i -
that work; otherwise you can never reach your objective, | Grantham School of Engineering RE-10'6%
regardless of what course of instruction you may choose. { 1505 N. Western Ave., Hollywood, Calif. 90027 :
‘ | Please mail your free Bulletin, which c¢xplains how the :
| Grantham cducational program can prepare me for my
| Associate in Science Degree in Electronics Engincerinz. |
Grantham School of Engineering : |
e Specializing in Electronics since 1951 : Name Age ;
) Sey,
& % 1505 N. Western Ave. | |
A4 <«
B & . | Address I
5 5 Hollywood, Calif. 90027 | |
- Z
< = g
1 9 | City State Zip
e, of’ Telephone: I {
Ome 519 (213) 469-7878 L ]
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a Sony Sound Odyssey

If you are prepared to regard sound reproduc-
tion as an experience, and if this experience
could possibly be worth $2000 plus to you,
read on.

This is the story about an epic sound system.
An all-stops-out, damn-the-expense sound sys-
tem. Extravagantly priced and extravagant in
performance

Three Sony TA-3120 solid-state stereo ampli-
fiers deliver more than 300 watts of audio
power with distortion low enough to be virtu-
ally immeasurable.

The control center: the professional Sony
TA-2000 preamplifier. Typical o1 its creden-
tials: IM distortion well under 0.1% at any

input; dynamic range of 80dB, more than
enough to reproduce the full loudest-to-soft-
est sound range of a symphony orchestra.
Controls and conveniences? A brace of VU
meters; tone controls with 11 discreet switch
positions; tone-control cancel switch; level
set controls at each input; stereo outputs that
can be adjusted to suit the needs of different
power amplifiers, etc.

The Sony TA-14300 solid-state electronic
crossover is the heart of the ideal multi-chan-
nel system. Operating between the pre-amp
and the 6 power amplifier sections, it feeds
each speaker only the range it has been de-
signed to reproduce.

Circle 22 on reader service card
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The program sources: The ST-5000 FET
stereo tuner with the Sony solid-state i.f. filter
that never needs realigning brings in stations
that never seemed to exist before. The TTS-
3000 servo-controlled turntable, rated by High
Fidelity Magazine as having "the lowest rumble
figure yet measured (-77dB)” and the PUA-286
transcription arm track records tlawlessly.

Enjoy an epic experience. Audition the
$2001 system Sony Corporation of America,
47-47 Van Dam St., Long Island City, N.Y. 11101
(3) TA-3120 amplitiers, 324950 each; TA-2000 pre-
amplifier, $329.50; TA-4300 3-way electronic cross-
over, $199.50; 5000t W FM stereo tuner, $449.50;
TIS-3000 turntable, $149 50, PUA-286 arm, $99.50;

cabinet for 5000F\W, $2.450 SONY@
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We're starting
to show our muscle.

The new E-V FOUR-A.

It’s been a long iime since anyonc seriously
challenged the status quo in speaker systems. But
that is exactly what we have in mind,

Because if sound is the criterion, the E-V FOUR-A
1s destined to become the all-time best seller in a
crowded anc competitive field.

Skeptical? Good. Challenge us to a listening contest.
Your personal “‘standard” against the E-V FOUR-A
in your own listening room. Winner takes all.

We’'re confident we can win. hands down. And when
you add our refreshing new look, plus our honest
value it’s almost no contest.

Of course we have a sccret weapon: every critical
step in the design of the E-V FOUR-A was tested,
proved, and improved with the aid of our powerful
scientific computer. It gave our engineers more
significant data than has ever before been available to
solve the complex problems of speaker design.

But what counts is the sound...pure and simple.
So all we ask is that you listen to the E-V FOUR-A.
And if what you hear upsets your notion of the status
quo in high fidelity...that’s progress.

ELECTRO-VOICE, INC,, Dept. 10%4E
613 Cecil Street, Buchanan, Michigan 49107

—""MJ

Model E-V FOUR-A, §192.95

ElelhoYores

A SUBSIDIARY OF GULTON INDUSTRIES, INC.

Circle 23 on reader service card
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COMMUNICATE

is the word

with SONAR products

ELECTRO-MEG Model si-1310

Voice with Siren

Model WH-1911
Voice with Whistle

37995

comDIete

battemes

tdeal for Police & Fire Dents., Ship to Ship Talk &
Industrial, School & Camp Use. Absolute clarity and
crowd controf is assured with this powerful 10 watt
solid state ELECTRO-MEG. Seif powered loud
speaker. Adjustable volume control. Press a button
and utilize either a piercing continuous whistle or
contmuous siren depending on the model that can

e heard for long distances. Horn is 87 in diameter,
.131/2 in length.

Model FR-104/1035
VHF-FM MONITOR RECEIVERS

Perfect for Police. Fire, Tow Trucks. Fits the small-
est auto yet powerfui enough to deliver a clear
signal. Sohid State, operates on 6 crystal-controlled
frequencies, dual conversion, dual limiter. Quad-
rupled tuned RF stage for greater image rejection.
Noise Free Squelch. PLUG IN
crystals for instant frequency
change. Operates on 117VAC and
12vDC. Neg. or Pos. ground.

Complete with AC and DC power
cables, Mounting Bracket, less
crystals Crystals $5.00 ea.

(25 50 MHz) 314000

(150 175 MHz)

VHF-FM TRANSCEIVER
(132-174 MHz) for all Business,
Industrial, Police & Fire Com-
munications. FCC Type Accepted
and DOT Accepted.

Provides instant voice contact
with base stations, mobile units
and other portable transceivers e use with all VHF
narrow band systems e sensitive, noise immune
squelch o 1.6 watt output.

Model 230tA — Dual
Channel, 1 Pair Crystals

Model 2301 — Single
Channel, 1 Pair Crystals
and AA Batteries. and AA Batteries.*

337500 347500

*Continuous tone squelch at additional cost.

SONAR SENTRY VHF MONITOR
(NARROW BAND) RECEIVERS
WITH ADJUSTABLE SQUELCH.
Compact, fits a shirt pocket, yet
powerful to deliver a clear clean
signal. Operates on two crystal
controlled VHF Channels plus
broadcast band. Solid State. Bat-
tery test meter. Built-in Antenna.
perfect for Police, Fire,
Aircraft & Weather reports.

FR-103S
$49 95 (150-175 MHz)
FR-106S

(30-50 MHZz)

with Battery, Earphone,
and less Crystais Crystals $5.00 ea.
FR-103/FR-106 without Adjustabie squelch $39.95

| SONAR RADIO CORPORATION

I 73 Wortman Ave., Bklyn, N.Y. 11207 Dept. 401
I Please send me information on

| (] ELECTRO-MEG [J Modet 2301/2301A

: (] Model 104/105 [J Model FR-1035/106/S
|

|

|

NAME e e e e

AAATESS e eacovon b s oo frmnes st e s
(L6 —_—— State Zip

Circle 24 on reader service card
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DIFFICULT? IMPRACTICAL?

Mr. John A. Walker’s negative at-
titude toward certification of all e¢lec-
tronic technicians in the July 1969
Correspondence  Column  reveals  a
common weakness, so often cxpressed
by the majority of humans when faced
with a diflicult task—it is too diffi-
cult”. it is impractical”. “it can’t be
done”. With such an attitude, our
forefathers would have been unable to
invent the lightbulb, telephone, tele-
graph, radio, ctc., neither would put-
ting a man on the moon have been
accomplished.

Quoting from Mr. Walker’s letter-——
“It is impractical to cover all special-
ties”. With such a hopeless attitude,
the certification of clectronic techni-
cians is doomed before it starts.

I would like to bring to Mr. Walker’s
attention one such example where the
profession is more specialized and
diversified than the electronics tech-
nology. and where national certifica-
tion has been established. All one has
to look at is physicians and surgcons.
One finds the following specialists:

Allergists, Anacsthetists, Dermatol-
ogists, Ear, Nose & Throut specialists,
Internal Medicine Specialists, Neurol-
ogists, Neurosurgeons, Obstetricians &
Gynaccologists. Ophthalmologists, Or-
thopaedic Surgeons, Osteopathic Sur-
geons. Paediatricians,  Pathologists,
Plastic Surgeons, Psychiatrists, Radiol-
ogists, Thoracic Surgeons and Urol-
ogists.

The only practical organization for
the electronics technician is a manda-
tory union.

[f a medical graduate wishes to prac-
tice medicine, he must join the College
of Physicians and Surgeons; if a law-
yer wants to practice law, he must
become a Member of the Bar; if a
teacher wants to teach. he must join
the Teachers’ Association. If an elec-
trician or plumber wishes to work in
his trade, he is forced to join the un-
jon, and similarly, if the technician
wants to carn a livelihood in clec-
tronics. he should be forced to join
The Electronics Technician Socicty,
Association, Union, or what ever you
wish to call it. R-E

En KRENTZ
Edmonton, Altberta, Canada

RADIO-ELECTRONICS

www americanradiohietorv com

More and More Technicians Say:
We've tried cheaper
substitutes . . . now
WE'RE BACK TO
DEPENDABLE, RELIABLE

"Nose

World’s No. 1 TRUSTED NAME BRAND
@ VOLUME CONTROL & CONTACT RESTORER
@ TUNER-TONIC with PERMA-FILM

@ EC-44 FOR ELECTRICAL CONTACTS

@ TAPE-RECO HEAD CLEANER

e FRIGID-AIR CIRCUIT COOLER

All Guaranteed Non-Flammable,
No Carbon Tet, Non-Toxic, Non-
Drift Tuner Cleaner And Guaran-
teed Not To Affect Plastics.

The Only Brand Perfect For
Color TV and Black & White

FREE extender assembly for pin-
point application supplied with
ALL NO-NOISE PRODUCTS,

Electronic Chemical Corp.

813 Communipaw Ave. / Jersey City, N. J. 07304

Circle 25 on reader service card

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 Speak-
ers, Changers, Tubes, Tools, Stereo Amps,
Tuners, CB, Hi-Fi's, and thousands of other
Electronic Values. Credit plan available.

NAME
ADDRESS - p—__ &=
crry_ STATE

GIVE ZIP CODE

If you have a friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS

489 Forge Street, Akron, Ohio 44308

Circle 26 on reader service card
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OCTOBER

1969

It ook more than skill
lo design the world's
smallest complete mobile

S-walt CB
lransceiver

Johnson Messenger 125  *999°

Only the famous Johnson “talk-power” is big as ever on Johnson's
radically new Messenger 125! Virtually every vehicle on the road.
including the 1969 and 1970 models, can easily accommodate this
versatile new radio. Its far-ahead features make operation extremely
simple and enjoyable. Best of all, we sliced the most out of the
price!

Features

® 5 push button channels—no knobs = slide-lever vol. and squelich
® Worla’s smallest panel configuration—1%;” by 4'%,”, just 7” deep
® 4 watls output at 13.8 VDC ®m Accessories for portable use

E. F. JOHNSON CO.

WASECA MINNESOTA 56093

®

Circle 27 on reader service card
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OCTOBER

A Government FCC License can
help you bring home up to
$10,000, $12,000, and more a year.
Read how you can prepare for

the license exam at home in your
spare time—with a passing grade
assured or your money back.

Ir YOU'’RE OUT TO BAG A BETTER JOB in Electronics,
you’d better have a Government FCC Licensc.
For you’ll need it to track down the choicest, best-
paying jobs that this booming field has to offer.

Right now there are 80,000 new openings every
year for electronics specialists—jobs paying up to $5,
$6, even $7 an hour...$200, $225, $250, a week ...
$10,000, $12,000, and up a year! You don’t need a
college education to make this kind of money in
Electronics, or even a high school diploma.

But you do need knowledge, knowledge of elec-
tronics fundamentals. And therc is only one na-
tionally accepted method of measuring this knowl-
edge ... the licensing program of the FCC (Federal
Communications Commission).

Why a license is important

An FCC License is a legal requirement if you want
to become a Broadcast Enginecr, or get into serv-
icing any other kind of transmitting equipment—
two-way mobile radios, microwave relay links, radar,
etc. And even when it's not legally required, a li-
cense proves to the world that you understand the
principles involved in any electronic device. Thus,
an FCC *“ticket” can open the doors to thousands of
exciting, high-paying jobs in communications, radio
and broadcasting, the aerospace program, industrial
automation, and many other areas.

So why doesn’t everyone who wants a good job in
Electronics get an FCC License and start cleaning up?

The answer: it’s not that simple. The govern-
ment’s licensing exam is tough. In fact, an average
of two out of every three men who take the FCC
exam fail.

There is one way, however, of being pretty certain
that vou will pass the FCC exam. And that is to take
one of the FCC home study courses offered by
Cleveland Institute of Electronics.

CIE courses are so effective that better than 9
out of 10 CIE graduates who take the exam pass it.
That's why we can back our courses with this iron-
clad Warranty: Upon completing one of our FCC
courses, you must be able to pass the FCC exam and
get your license—or you’ll get your money back!

They got their licenses and went on to better jobs

The value of CIE training has been demonstrated
time and again by the achievements of our thous-
ands of successful students and graduates.

2 NEW CIE CAREER COURSES

1. BROADCAST (Radio and TV) ENGINEERING ...
now includes Video Systems, Monitors, FM Sterco
Multiplex, Color Transmitter Operation and CATV.

2. ELECTRONICS ENGINEERING...covers steady-
state and transicnt network theory, solid state physics
and circuitry, pulse techniques, computer logic and
mathematics through calculus. A college-level course
for men already working in Electronics.

Ed Dulaney, Scottsbiuff, Nebraska, for example,
passed his 1st Class FCC License exam soon after
completing his CIE training...and today is the
proud owner of his own mobile radio sales and serv-
ice business. “Now I manufacture my own two-way
equipment,” he writes, “with dealers who sell it in
scven different states, and have seven full-time em-
ployees on my payroll.”

Daniel J. Smithwick started his CIE training while
in the service, and passed his 2nd Class exam soon
after his discharge. Four months later, he reports,
“l was promoted to manager of Bell Telephone at
La Moure, N.D. This was a very fast promotion and
a great deal of the credit goes to CIE.”

Eugenc Frost, Columbus, Ohto, was stuck in low-
paying TV repair work before enrolling with CIE
and earning his FCC License. Today, he’s an inspec-
tor of major electronics systems for North American
Aviation. “I'm working 8 hours a week less,” says
Mr. Frost, “and earning $228 a month more.”

Send for FREE book

If you'd like to succeed like these men, send for
our FREE 24-page book “How To Get A Commercial
FCC License.” It tells you all about the FCC License
...requirements for getting one...types of licenses
available...how the exams are organized and what
kinds of questions are asked...where and when the
exams are held, and more.

With it you will also receive a sccond FREE book,
“How To Succeed In Electronics,” To get both books
without cost or obligation, just mail the attached
postpaid card. Or, if the card is missing, just mail the
coupon below.

ENROLL UNDER NEW G.1. BILL. All CIE
courses are available under the new G.1. Bill. If
you served on active duty since Jan. 31, 1955, or
are in service now, check box on reply card for

complete details.

< )
CI Cleveland Institute
of Electronics

1776 E17th St., Cleveland, Ohio 44114

8

Accredited Member National Home Study Council
A Leader in Electronics Training . .. Since 1934

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Ohio 44114
Please send me without cost or obligation:

Your 44-page book ‘““How to Succeed In Elec-
tronics’’ describing job opportunities in Electronics
today, and how your courses can prepare me for
them. .

Your book on ‘“How To Get A Commercial FCC
License.”

|

|

|

|

|

|

|

| | am especially interested in:

| [J Electronics Technology [ ] Electronic Communications
I [ Broadcast Engineering [ Industrial Electronics

| [ First class FCC License [_] Electronics Engineering
|

|

|

|

|

|

|

|
-

Name =
IPLEASE PRINT)
Address
City -
State ___Zip Age
[] check here for G.I. Bill information RE-65
_________ T ————__
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LATEST BEST SELLER
(for you)

E e e
'SK Series | Top of the Line| Replacement Guide |
] i

!

i

%

TR

nean

Here it is, strictly non-fiction—in fact, all fact—the
indispensable RCA solid-state replacement guide.

It works for you by charting the replacements of some
12,200 semiconductors —domestic and foreign.

The 39 SK “Top-of-the Line" transistors, integrated
circuits, and rectifiers are designed and manufac-
tured specifically for your kind of servicing problems.
All top quality, too—no cast-offs, no factory seconds,
no unbranded culls. All with electrical characteris-
tics comparabie or superior to originally designed-in
devices.

As for range - from small-signal operations to the
newest 100-watt audio outputs!

The comprehensive RCA SK Series—and the thou-
sands of types they can replace —are clearly cross-
referenced in the RCA SK Series Top-of-the-Line
Replacement Guide.

Pick up your copy from your local RCA Distributor

nea =
RCA/Electronic Components/Harrison, N. J. 07029.

Circle 29 on reader service card
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stituted for the lower-wattage devices.

Circuit operation in brief
Operation of the input agc stage
can be seen in the color organ cir-
cuit (Fig. 2) and a simplied re-
presentation of the agc circuit in Fig.
3. The inverting amplifier in Fig. 3
has a voltage gain of R(R., due to
the very high gain of ICl, a 709
operational amplifier. The gain of this
stage can be changed by varying R..
This is accomplished in the agc
stage by using a metal oxide silicon
(MOS) transistor in place of R,.
The drain-source resistance R.. of
transistor Q1 is changed by applying
a gate-source bias devendent on the
peak output voltage of the stage. With
no input to the stage, Q2 is saturated,
consequently maximum gate-source
bias is applied to Q1. This sets the
amplifier to its maximum gain state.
An input to the stage provides
an output that pulses Q2’s collector
toward its off state. The peak de-

tected bias applied to Ql’s gate is
then reduced and the R, of Q1 in-
creases. This in turn reduces the over-
all gain and holds the output of the
stage constant. The agc range of the
stage is approximately 40 dB,

To provide the five frequencies
for the colored lamps, commercial-
grade 709 operational amplifiers em-
ploying multiple feedback are used.
There are two advantages to this IC
design: a useful voltage gain is possible
and sharp amplitude attenuation be-
vond the cutoff frequency is obtained.
The typical frequency response shown
in Fig. 1 clearly demonstrates the de-
sirable absence of overlapping adja-
cent characteristics. The dotted line
shows the low-frequency attenuation
introduced by coupling capacitor C9.
This cutoff is needed to eliminate very-
low-frequency components such as
turntable rumble.

Frequency characteristics of the
low-pass filter should be about 150
Hz (3 dB down), while the center

frequencies of bandpasses 1, 2 and
3 should be 350 Hz, 650 Hz and
1300 Hz. The high-pass filter shculd
be 2500 Hz (3 dB down). Minor
variations in these figures due to com-
ponent tolerances will not be detect-
able, but an optional calibration pro-
cedure is included if you wish to ad-
just your color organ exactly to these
frequencies.

A simplified version of a dr ver
stage is shown in Fig. 4. Capacitor
C1 charges toward the supply voltage
(V..) with timing constant RI1Cl1.
When the voltage across Cl exceeds
about 7 volts, trigger diode SUSI, a
silicon unilateral switch, switches on
and discharges C1 through the pulse
transformer primary. The pulse is
coupled into the triac gate, which
turns on and switches ac power to
lamp LM.

This operation is phased to the
line signal by D2, which discharges C1
to ground potential each time the line
ac reverses polarity. Diode D2 then
turns off and the cycle repeats. When
a dc voltage El exists, C1 starts chzrg-

w T T TTTT T T TTTT T T TT7T Flg. I—Sharp fre' ‘ g
o 1.0 — quency response of ing from El instead of ground and
E >\ [ A IC filters insures D1 switches on earlier in the cy:le.
S os 74 AN good channel sepa-  Thjs switches more power per cycle
{308 / ration. Dotted line to the 1 Vol El is derived
= , I is frequency cutoff (0 the lamp. Voltage is derive
g 06 7 ¢ N to filter turntable by peak detecting the filter stage ocut-
3 /‘» V \ / / \ / rumble. put, so each lamp is illuminated when
04— an output appears at its correspond-
w 76 [ Fig. 3 — Simplified Ry
E 02 Gv (MAX) agc circuit. R,/R, R
g0 LA L.35d voltage gain is var- s
= FREQUENCY ied by using a MOS-
FET for R, and var- INPUT
IOHz 20 50 00 200 500 |IKHz 2 5 10 ying its drain-source P OUTPUT
) FREQUENCY resistance. -
PARTS LIST

The following components are for a five.
channel color organ. An identical set of parts
is needed for the 10-channel version, except
for fuses, Tl, S1 and R62. Numbers in
parenthesis are the stock and page numbe'rs
for most parts from the 1969 Allied Industrial
Electronics Catalog (100 N. Western Ave.,
Chicago, Ill. 60680). If substitutions are used,
on the PC

consider space requirements
board.
c1—100-,F electrolytic. Sprague TE1211

(43F6641, pl80)
C2—250-uF electrolytic.
250-25 (43F9270, pl91)
c3, €5, €26, €32, C39—5-,F electrolytic.
Sprague TE1202 (43F6046, p180)
c4—1-,F electrolytic. Sprague
(43F1779, p180)
c6, C12, C18, C24, €30, C37—500-pF ceramic
disc. Centralab CE501 (43F0877, p198)
c7, €13, C19, C25, C31, C38—20-pF. Mallory
SX (43F0400C, p187)

Cornell-Dubilier

TE1200

cs, C20—10-,F electrolytic. Mallory
MTA10D35 (43F0459, p188)

C9—1-,F electrolytic. Sprague  TE1200
(43F1779, p180)

c10—0.22 ,F. Sprague 2249R75 (43F3571,

183)

Cll,pCIB, C17, C22, C23, C28, C29—0.01 ,F.
Sprague 96P-10391 (43F3582. p185)
C14—20-,F electrolytic. Mallory MTA20D30

(43F0456, p188)
c15, C21, C27, C33, C40—0.33 ,F. Sprague
3349R75 (43F3572, p183)
©34—0.002uF. Centralab CF-202 (43F1459,
198)
casﬁloo pF. Mallory SX (43F0400C, p187)
€36—0.002 ,F. Mallory SX (43F0402C, p187)
All capacitors 25V or more

OCTOBER 19269

R1—68 ohms, 2W

R2, R3, R17—4700 ohms (omit R3 for 10-
channel version)

R4—560 ohms

R5—1 megohm

R6-—2.2 megohms

R7, R24—470,000 ohms

R8—1.8 megohm

R9—1.5 megohm

R10, R18, R25, R32, R39, R45—1500 ohms

R11—15,000 ohms

R12, R22—10,000 ohms

R13—91,000 ohms

R14, R31—220,000 ohms

R15—2700 ohms

R16, R19, R21, R26, R28, R33, R35, R40,
R42, R46, R48—56,000 ohms

R20. R27, R34, R41, R47, R51—5600 ohms

R23—3900 ohms

R29—6200 ohms

R30—2400 ohms

R36—2200 ohms

R37—750 ohms

R38—150.000 ohms

R43—33,000 ohms

R44—820,000 ohms

R49—18 ohms

R50—20,000 ohms

R52-R56—100 ohms

R57-R61—50,000-chm linear potentiometer

R62—100,000 ohms (optional)

Unless noted, resistors are 4W, 10% or 5%
(45F7150C, 45F7155C, p134)

ICI-IC6—709C operational amplifier. Fair-
child #A7709C, National LM709C. (See
advertisements in RADIO-ELECTRONICS)

Ql—p-channel MOSFET transistor.* Philco-
Ford SC1613, Union Carbide UC1764,
Motorola 2N4352 (Allied p71)

Q2—any npn transistor with hpg over 40,
BVero over 15V. Motorola 2N708, 2N697,
2N718.

www.americanradiohistorv.com

Dl—any l-amp, 25V or more diode. HEP 156
D2-D22—any 25V or more diode. INZ4A,
1N98, Fairchild FD100
SUS1-SUS5—2N4988 silicon unilateral switch.
G.E. (Allied p85)
TR1-TR5—40526 triac. RCA
40429 for 300W/channel.
RECT1—bridge rectifier, HEP 175 (Motorala)
Other parts
Tl—l-amp, 24V CT transformer. Tria¢ F45X
(54F3661, p361)
T2-T6—1:1 pulse transformer. Sprague 11712
(54F0300, p363) or equal
Sl—spst  switch, 20A for 10 channels
(56F4714, p208). 10A for 5 channels
Plug & Socket—Cinch-Jones P-306-CCT, S-
306-AB (47F0806, 47F0883, p297)
Fuses—F1, 1LA. F2, 10A for 5 channels, 20A
for 10 channels
MISC—Cabinet (Bud TV.2156), knobs, fuse
holders, spacers, neon lamp, perforated
board, 6-terminal strip(s), display sockets
and lamps, input jacks (RCA type). Wake-
field NF205 heat sinks (60F6529, plG7),
Grayhill 22-16-4 transistor sockets (47F-
5289, p326), Cinch-Jones 8-ICS sockets
(47F0155, p326)
Etched, drilled and pretinned epoxy PC bcard
available for $8.50 each postpaid from S-af-
ford Electronics, 427 Benhow Rd., Greens-
boro, N.C. 27401. Also, kit of semiconduc-
tors, T1 and PC board(s): $62 (five channeis),
$130 (10 channels).
*Philco-Ford SC1613 ($2.70 each) available
from Milgray Electronics 160 Varick St., New
York, N.Y. 10013 or write Philco-Ford Micro-
electronics Division, 609 Saw Mill River Road,
Ardsley, N.Y. 10502 for other distributors.
The Union Carbide UC1764 ($4.90 each) is
available from Eastern Radio Corp., 312 Clif.
ton Ave., Clifton, N.J. 07011,

(Allied p39).
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therefore,
and

ing filter. Potential El,
varies as the filter stage output,
controls lamp brightness.

Use of pulse transformers to
drive the triacs isolates the control
circuits from the ac line, easing test-
ing of the control circuitry.

Assembly and calibration

All components fit on two PC
boards except the power transformer,
pulse transformers and triacs, resistors
R52-R56, R50, R51 and the pots.
You can prepare your own PC boards
from the pattern provided, or order
predrilled, solder-dipped boards.

Mount the triacs and pulse trans-
formers on separate boards as shown
in the photos. Wire and/or install the
pulse transformers identically on both
channels (use same wire for ground
on each primary). If a band-pass
lamp lights but does not respond to
music, try reversing the wires on the
primary. The triacs require clip-on
heat sinks to prevent excess dissipa-
tion, and the cabinet should be drilled

vee

El

~|17 VAC

LM
Cl
PULSE

TRANS
Fig. 4—Simplified driver stage.
Space pulse transformers 1 inch to pre-
vent interaction. Extend R1 above other

components (long leads). Mount PC
boards with

insulative-type washers,

p
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or cut below and above the mount-
ing boards for ventilation. If 300-watt
triacs are used, mount them on an
aluminum heat sink with at least 36
square inches surface area. Since the
cases of the larger triacs carry the
full 117-volt ac input, the triacs or
the heat sink itself itself must be
electrically isolated from all other
parts of the circuit, including the
chassis.

Commercial pulse transformers
can be used, but a considerable saving
is possible by winding your own. Cut
¥ -inch diameter ferrite rod (used for
AM radio antennas) into I-inch
lengths. Each core is wound with 50
turns of No. 30 gauge insulated copper
wire to form the primary. This layer
is then insulated with a cover of
electrical insulating tape and a second
50-turn winding (sccondary) put on.
The secondary should also be covered
with a layer of insulating tape.

The color organ will work with
the component values shown, but the
following calibration procedure can
be followed for optimum performance.
A sine-wave audio generator and oscil-
loscope are needed.

Connect the signal generator be-
tween one of the inputs and ground.
Set the generator output to 0.5 volt
p—p at | kHz. An undistorted sinc wave
will be seen at pin 6 of ICI. Alter
the value of R13 until this waveform
measures 9 volts p—p. This sctting opti-
mizes the amplitude response of the
color organ.

Check the age action by increas-
ing and lowering the input voltage;
the output of IC1 should not change.
Depending on the characteristics of
Ql, this output should be constant
over a 50-mV—S5-volt input range.

gl ﬂﬂﬂﬂﬁﬁﬁl

FTAN

www.americanradiohistorv.com

When the optimum value of R13 is
known, install a fixed resistor.

To calibrate the frequency re-
sponse of the bandpass stages, tem-
porarily connect a 25K potentiometer
across R13 and adjust its value for
a l-volt p—p output of ICI (pin 6)
with a 0.5-volt p-p, 1-kHz signal at
one of the color organ inputs. Turn
all channel intensity controls to min-
imum resistance. Connect the oscil-
loscope to IC3 (pin 6) and adjust
the signal generator frequency until
the sine wave peaks. Ideally this should
occur at about 350 Hz. The peak fre-
quency can be altered to the desired
value by changing the value of R23.
The maximum p—p output voltage of
this stage at the bandpass frequency
should be about 15 volis. If not, it
can be adjusted by changing R22

Now check the output of IC4
(pin 6) and adjust the frequency giv-
ing peak output to approximately 650
Hz by changing resistor R30. Adjust
the p—p voltage to about 15 volts by
changing R29.

Repeat the procedure with the
output of ICS (pin 6), altering R37
to obtain a peak at approximately
1300 Hz. Alter R36 to obtain about
15 volts p—p output at the center fre-
quency.

The low-pass (IC2) and high-
pass (IC6) stages do not require fre-
quency optimization, but may need ad-
justing for 15 volts output. For IC2,
use a 100-Hz signal for this and alter
R15 if necessary. For IC6 use 5 kHz
and alter R50 if required.

Hookup and displays

Inputs to the color organ are
taken across the loudsp:aker termi-
nals. For the 10-channel color organ
shown, the “live” terminal of each
spcaker is connected to cach input
and the ground terminal of each
speaker to the ground input.

To connect a five-channel ver-
sion to a sterco system, wire the live
speaker terminals to the two inputs
of the PC board (R2 and R3 must be
installed) and the ground terminal of
one speaker to the ground input.
(Make sure the stereo channels have
a common ground in the hi-fi ampli-
fier.) The color organ sums the two
inputs and sees them as a mono signal
without affecting the stereo sound.
For 8-ohm speakers, the crosstalk
introduced is 78 dB down.

For any mono systemn with a 3-
16-ohm speaker, connect the live loud-
speaker terminal to one of the inputs
and the ground terminal to the ground
input.

Choice of a display arrangement
is limited only by your imagination.
One logical arrangement is to use flood
or spot lamps of five different colors:

RADIO-ELECTRONICS
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Actual-s_ize copper-side PC pattern is on top with components side above.
Board size can be 4 x 6 9/16”. Codes TD1-TD5 above are SUS1-SUS5
on Fig. 2 and the parts list. For sockets, drill 9/32” holes for each

red for the low-pass (bass) channel,
amber, yellow and green for the band-
pass 1, 2 and 3 channels. and bluc
for the high-pass (treble) channel.
Although some may prefer the
effect, higher-wattage lamps may pro-
duce a delay between the sound you
hear and peak lamp illumination. The
G.E. 150-watt PAR 38 Dichro-Color
lamps provide “rich” colors due to
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IC and transistor and

built-in coatings.

The lamp-peaking delay can be
shortened by biasing the lamps just
below their illumination point. This
can be done by lowering the values of
resistors, R21., R28, R35, R42 and
R48. (This might nccessitate lowering
IC1’s output with R13.)

Lower wattage lamps such as
Sylvania’s stained-glass, 75-watt PAR

www.americanradiohistorv.com

solder them in. Otherwise, drill No. 60 holes

at the end of each connection “finger’ and solder devices in directly.
Note: wrap a bare fine wire around MOSFET leads until they are installed.

reduce this delay between sound and
light. Low-wattage lamps can be
wired in parallel for direct-view dis-
plays. For their transparent colcred
sign lamps, G.E. recommends 40-watt
blue, 25-watt red and green, 15-watt
orange and 11 watt yellow. This com-
bination prevents the “cool” colors

from being overpowered by the
yellows and oranges. R-E
37
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STEREO HEADPHONES ARE IN! BECAUSE THEY REALLY
do the job they have bccome one of the more desir-
able ways to listen to sterco sound.

Several things account for this change. First, and
perhaps the most obvious, is that most of us like our
music with oomph. To get it that way, we’ve got to
turn up the watts and feed real power into our speaker
systems. But while this is fine for us, the rest of the
family, and our ncighbors, might not like those hi-fi
sounds.

Another solid reason for using phones is that they
put you right in the middle of the music (and at the
samc time the middle of that stereo effect). When you
get up to walk across the room, that perfect stereo po-
sition goes with you. And what the rest of the family
is doing doesn’t have any effect on your listening plea-
surc. With the phones on, level up, and thick padded
ear scals you’ll find yourself rather insulated from the
rest of the world.

The great growing current interest in sterco phones
led us to prepare this article. Because headphone
users listen to them or at least through them, we de-
cided to do an in-depth very subjective test of how
they sound. The results of these tests appear on the
next two pages of this article. But before you flip the
page to those listings you might like to know how they
were compiled.

First we decided that we would do a subjective
report. Each of three editors on the staff of Radio-
Electronics would use and listen to the phones and
then report on their findings. Each of us used some-
what different testing techniques. Here’s how it went.

Editor 1—Music only!

Our first editor decided to just listen to his fa-
vorite music. He reported “I merely took each pair of
phones, one by one, plugged it into my stereo system
and listened to several selections from a few favorite
records. I included a band of theatre organ to cover
the low end and another band of lively percussion to
check out the highs. The rest was widely assorted so
I could observe the reproduction of transient sounds

38
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as well as overall quality.

“Comfort was also a simple test. If by the end
of the listening period (about 45 minutes) the phones
were not bothering me (too heavy, too tight) they were
comfortable. If they did bother me, the degree of dis-
comfort was subtracted from that perfect figure of ten.

“Ear scal eflectiveness was also a practical text.
The figure in that column merely depends on how
much extrancous noise got through to my ears during
the testing procedure.”

Editor Il—Test record results!

Our second reviewer did it up brown. Here’s his
report on how he conducted his tests. “To check out
the low-frequency responsc of the phones I tested, I
mecasured the ability of the left and right carpicces to
reproduce the lower three sweep bands (80 to 115
Hz, 40 to 80 Hz, and 20 to 40 Hz) of the Sterco
Review Test Record, model 211. In addition to listen-
ing for the audible level of these sweep tones, a com-
parison with the record’s reference warble tones was
made. The ability of the phones to reproduce the final
organ note in Sinfonia to Bach’s Cantata No. 29
(Music of Jubilee, Columbia MS6615) was tested.

“To test high-frequency response @ judged the
ability of the stereo hecadphones to reproduce the high-
frequency sweep tones on the test record (up to 20
kHz), and a judgment of their responsc to high frequency
passages in the Bach Cantata.

“When it came time to determine overall response I
based my judgment on a combination of high and low-
frequency response and clar-
ity of sound. Also, a check for
any obvious drop in response
to middle frequencies on the
test record and in the Bach
Cantata.

“Clarity of sound was an
casy one to check out. It is
based on obvious distortion
introduced into the musical
sclection used and the ability

RADIO-ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

1970 may be the year you
buy your first set of stereo
phones. This guide can make
selecting a pair painless.

eadphones

of the sterco phones to handle moderately high levels
without distorting sound.

“Effectiveness of the ear seal was dctermined by

how snugly the phones fit over my ears to provide good
low-frequency response.
*  “Comfort was determined by judging the pressure
applied by the headband as well as pressure on and
around the ears caused by wearing the hcadphones.
This was judged after using each pair of phones over
the cntire test period.”

Editor 111—At home with phones!

Still another technique was used by this editor.
He reports: “Testing all those headphones covered in
this report in a house with four kids appeared, at first,
to be an almost impossible task. With cach child doing
his or her own thing with a radio, record player, or
TV; and my wife threatening to leave if I didn’t get
that pile of headphone cartons and boxes out of her
livingroom. I was ready to quit before I cven got started.

“Finally, to retain calm and keep everyone busy 1
enlisted the aid of my wife and nicces—13 and 19
years old. Test sessions were limited to one hour and
not more than six hecadscts were tested in any one
sitting. This was intended to prevent listening fatigue
and also to allow enough listening time to evaluate
such factors as comfort and cffectiveness of the car seal.

“All the phones were tested in pairs and were
connected to a Bogen sterco rcceiver through a La-
fayette stereco headphone adapter box. (We ran a quick
test to select pairs with about
cqual efficiency first, so their
audio output levels would be
about equal.) Then we lis-
tened to the program material
which consisted mainly of or-
chestral sclections from the
Audio-Fidelity  FCS-50,000,
Vanguard VSD-100 and High
Fidelity Stereo Review 211
test records. Swecp and spot-
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frequency bands were used when we couldn’t decide
which of the two pairs of phones being used had the
best high- or low-frequency response.

“Two listencrs would make their tentative ratings
and then turn the stereo phones over to the second
pair of judges—usually my wife and [. The four of us
would then decide which set of phones we liked best
and then pair this one with a yet untested set.

“Throughout the tests, someone would ask for a
previously tested sct of phones to compare with an-
other sct he liked. It didn’t take long to discover that
the Koss ESP-6 had about the best and smoothest fre-
quency response. So this set was then used as our
standard for all tests that followed.

“Comfort was based on a combination of weight,
balance, pressure on the cars, the tendency of the pads
to cause perspiration and the length and flexibility of
the cord. (My wife and my nieces were also influenced
by how the headband fit without mussing their hair.)

“Effectiveness of the ear seal was easy to judge
with eight- and nine-year old boys romping and blast-
ing a TV and radio in adjoining rooms. If you couldn’t
hear them, the ear seal was rated tops.”

Other important considerations

When purchasing phones you might keep in mind
that you will have to hook them up to the amplifier.
It’s casy if you have a new unit, just plug in the jack.
But if your amplifier is one of the older models without
a jack, you’ll have to get an adapter control box.

The cord that connects the phones to the ampli-
fier is also important. Coil cords scem best, but watch
out for stiff, uncomfortable ones. Most of all make
sure the phone you buy has a cord that is long enough.

You may discover that some current headphones
are not listed in the table. Wc tested all phones we could
obtain. Some units did not arrive in time to be included
and therefore, are not listed. For a complete listing of
the sterco phones we did check, and their specifications
turn the page. We hope you will find this listing a vseful
guide. --R-E

(TURN PAGE FOR CHART)
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Build a 3-way

electronic crossover

by NORMAN H. CROWHURST

IN A PREVIOUS ARTICLE I PUT THE
matter of electronic vs electrical cross-
overs in seme perspective, and com-
mented that to date the only way
to get a correctly designed 12-dB/
octave (or sharper) eclectronic cross-
over is to design and build one your-
seif (March 1969, R-E).

The basic amplifier circuit around
which a 12-dB/octave filter can be
built is in Fig. 1. It consists of a central
voltage-gain stage and two emitter fol-
lowers, to provide impedance isolation
so performance is not affected by ex-
ternal circuits and their impedances.

The output emitter follower
makes the output signal voltage devel-
oped by the voltage-gain stage avail-
able with a low source impedance, and
the base circuit of the input emitter

0.25v

o
3.6K

0.5v . AANA
4}

3.6K
218K

0.25v .25y [
Fig. 1—Basic 12-dB/octave filter (be-
low) uses two emitter followers. Fig.

2 (above)—Voltage relationships that
determine feedback resistor value.

How to design a 12-dB/octave filter

follower is fed by a 2:1 voltage di-
vider. There is an additional 2:1 gain
loss due to the 6 dB feedback used to
sharpen the response to its correct
shape.

So the voltage gain of the middle
stage should be precisely 4 (12 dB).
This will make the output signal volt-
age the same as the input, from each
channel, within that channel’s range.

Using a [2-volt supply and tran-
sistors with a current gain of about
100 (this is not critical in the circuit
chosen) we calculate values. For the
output emitter follower, we want the
cemitter dc voltage to be 6 volts. This
allows maximum swing with the 12-
volt supply.

Picking 510 ohms as the emitter
resistor (assuming a 500-ohm load as
minimum external output termina-
tion), the dc load at the base will be
about 100 times this, or 5IK. Using a
bias potentiometer of 5.1K and 5.6K
will bring the emitter voltage very
close to 6-volts on a [2-volt supply.

Now to calculate the base input
resistance of the output emitter fol-
lower: This consists of 5.1K and 5.6K,
along with the reflected impedance of
about 51K (with no external load con-
nected) all in parallel. This combina-
tion figures to 2.5K. An external load
of 500 ohms would reduce the re-
flected part to about 25K, reducing

= P —
-

3.6K

o~

3.6K 510
Q
GND L 5%
- .
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the combined input impedance to
2.25K, which is not a serious change.

To achieve an in-range gain of
4:1, we assume a collector resistor of
IK and calculate the collector load,
which is this IK paralleled for sig-
nal purposes with 2.5K, to make 720
ohms. With this collector load, an
emitter resistor of 180 ohms will con-
trol the stage voltage gain to 4:1.

To get 6-volts on the collector of
this stage, its current must be 6 mA, so
the emitter voltage will be 1.08-volts.
The 180 ohms will reflect to the base
circuit as 18K.

The next step was based on us-
ing identical capacitors for controlling
turnover in each stage of coupling.
For the high-pass filter, the reactance
of the coupling capacitor between col-
lector and output emitter follower
needs to be 3.5K (2.5K plus 1K) at
root-2 times turnover frequency.

The input emitter follower will
provide negligible source impedance,
so the base input impedance of the
voltage-gain stage should be 3.5K also.
Trial and error led to the choice of
5.1K and 43K, along with the 18K
reflected through the stage from the
180-ohm emitter resistor, which comes
very close to the 3.5K desired.

This combination of resistors also
controls the emitter voltage to 1.08
volts, and thus collector current to
6 mA and the collector voltage to 6
volts.

The input cmitter follower also
uses a 510-ohm emitter resistor. Its
bias will normally be taken through
the feedback resistor. Its input imped-
ance, reflected from the emitter resis-
tor, will be about 51K. Using two 3.6K
resistors across the input signal voltage
will divide the input voltage in half
(before feedback is considered).

Feedback will reduce this signal
voltage to one-fourth input and the
4:1 gain will bring the output voltage
up to cqual the original input signal
voltage, as well as reversing its phase.

The source resistance for the in-
put signal voltage of V2, at the base, is

RADIO.-ELECTRONICS
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the parallel combination of two 3.6K
resistors, or 1.8K. The signal voltage
will be dropped, when feedback is ap-
plied, to Y4, while the feedback resis-
tor will connect back to a signal volt-
age of 1, reversed phase. (Fig. 2).

So the feedback resistor will have
1.25 times the original input voltage
across it, thus needing to be 5 times
the impedance that “drops” the 0.25
part. Five times 1.8K is 9K, for which
a 9.1K resistor will serve.

Using a blocking capacitor to
keep dc out of the input circuit, the
bias of the input emitter follower is
taken from a 6-volt point (the output
cmitter) through 9.1K and 3.6K,
yielding a working voltage of about
1.7 volts. As the signal level at this
point is ¥4 the input and output signal
level, this voltage provides adequate
margin for handling the signal.

The impedance reflected through
the input emitter follower will be 1.8K
divided by 100, or 18 ohms. And
through the output emitter follower,
720 ohms divided by 100, or 7.2 ohms.
Thus output loading can have little ef-
fect on operation.

Low-pass design

That about sets the picture for
the high-pass configuration. For low-
pass, we have the collector-circuit
parallel impedance calculated at 720
ohms. This is the impedance the shunt
capacitor works with. If we use a series
resistor in the base circuit to make that
also 720 ohms, the same value of
shunt capacitor will serve. With the
3.5K in the base circuit, a 910-ohm
resistor will bring the shunt combina-
tion at the base to 720 ohms. This re-
sistor needs dc blocking, unless the
section is bandpass, so the capacitor is
needed for the high-pass function.

Thus the completed two-way
crossover looks like Fig. 3. To make
calculating the capacitors for turnover
easier, we will figure them at whatever
crossover frequency is chosen.

For high pass, they should be fig-
ured at root-2 times crossover, so their
reactance will be root-2 times the
series-circuit impedance at crossover,
or 5K.

For low pass, they should be fig-
ured at crossover divided by root-2,
so their reactance will be the parallel
circuit impedance divided by root-2 at
crossover, or 500 ohms,

This makes the figuring very con-
venient. We have tabulated some val-
ues of capacitors for selected cross-
over frequencies. If you want to make
your crossover three-way or more, it
is simple to combine the two functions
into one circuit for any bandpass chan-
nels you use (Fig. 4).

If you plan on making several of
these, in varying combinations, it may

OCTOBER 1969

be worth planning an etched circuit
(Fig. 5) that can be wired for low
pass, high pass or bandpass. Fig. 6
shows a completed circuit for a three-
way crossover, using these circuit
boards.

Finally, you may need to know
how to check the performance. The
first step is to open the feedback loop.
This can most simply be done by lift-
ing the 9.1K resistor from the output
cmitter and connecting a 12K resistor
in series with it to the negative sup-
ply. Now the unit should show pre-
cisely 2:1 gain, and 90° phase shift
with zero gain at frequencies that are
root-2 times crossover for high pass,
and crossover divided by root-2 for
low pass.

This 90° phase shift pattern
should look like a circle on the scope

when horizontal is connected to input
and vertical to output with both inputs
set to the same sensitivity. This can be
set by paralleling them on the input
and adjusting to give a 45° straight
line. Check this at the appropriate
root-2 frequencies. If the result is in-
correct, find out where it goes wrong.

To find an error in a high-pass
filter, or the high-pass function of a
bandpass, use an electrolyfic capacitor
to bypass one of the turnover capaci-
tors in turn; first one, then the other.
Each of these should yield the 45°
trace at root-2 times crossover fre-
quency (Fig. 7).

If one of them doesa’t, the ca-
pacitor has the wrong valuz and should
be corrected. Finally, reconnecting the
feedback should give the elliptical

:
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36K
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Fig. 3—High- and low-pass circuits alone make a useful 2-way crossovar. Fig, 4—
Band pass circuit added for a 3-way crossover. See table for values.
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IN-

Fig. 5—Copper side of
circuit pattern used for
crossovers. Actual size
of the PC board used is
3 x 6 inches. Draw or en-
large optically. Fig. 6 be-
low shows the com-
pleted and wired 3-way
crossover. Use table be-
low for crossover values.

QD OUTPUT

0180 s ]

SUPPLY
Y

L» 2,000HZ
up

INPUT
{LIVE
SIDE,TO
GROUND
SUPPLY+)

[% = SUPPLY

+i0/712V

'-!
o{Big}e

'

(3}
@
e
-_

a%a

Fig. 7—Scope pattern of the 45° phase-
shift frequency, identifying 8 points on
the ellipse. Here the 45° line is set at
a mid-band frequency, and the ellipse
should appear at the root-2 frequency.
If the 45° line is set by paralleling ver-
tical and horizontal, the ellipse will be
twice as high for the same width. Fig.
8—Various power supply circuits: a is a
12V winding, one side grounded, b is
12V winding with center tap grounded
(or 6V, one side grounded) and ¢ is 6V
with the center tap grounded.
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trace at crossover, instead of the circle
at root-2 times frequency.

To find an error in a low-pass
filter, or the low-pass function of a
bandpass, merely disconnect one end
of the turnover capacitors, each of
them in turn. Each of these condi-
tions should yield the 45° trace at
crossover divided by root-2. Again, if
one of them doesn’t, the capacitor re-
maining in circuit is off value and
should be corrected.

A little practice with this will find
it quite simple to do, and the circuits
obey the rules nicely.

Almost any pnp transistors will
serve in this circuit. If you want to
use npn transistors, merely reverse the
supply polarity and the polarity of any
electrolytics. With pnp, positive supply
is also signal ground for input and out-
put. With npn, negative supply is also
signal ground.

The lowest low pass can incor-
porate a rumble filter, if desired, “at
no extra cost,” by using identical elec-
trolytics with a value to give a 12-
dB/octave rolloff at the desired
frequency, say 20 Hz (as shown in
Fig. 6).

The supply requirement for each
unit of the crossover is about 21.5 mA.
Thus a two-way crossover requires
43 mA: a three-way, 65 mA. This can
easily be obtained from a filament
transformer with small diode recti-
fier(s) and really large electrolytics
for final smoothing (Fig. 8). The
configuration used depends on the
filament supply. You can probably use
something from the shelf for this, be-
cause nothing is at all critical, except
that it needs adequate filtering to

500/ ‘LSOOO/ISV
+

500/I5V

5000/15V

+

5000/15V

L e ¥

www americanradiohistorvy com

avoid hum. R-E
Table of Capacitor Valuss
Crossover
Frequency Capacitor Values (uF)
x Low Pass High Pass
20 15 1.6
25 13 1.3
30 10.5 1.058
40 - 0.8
50 6.3 0.63
&0 5.3 0.53
850 4 0.4
100 3.2 0.32
120 2.7 0.27
150 2.1 0.21
200 L6 0.16
250 1.3 0.13
300 1.05 0105
400 0.8 0.08
500 0.63 D0.063
] .53 0.053
200 0. .04
1.000 032 0.032
1,200 027 0.027
1,500 221 0.021
2,000 o1& 0016
2,500 0.13 G013
3,000 0.105 0.0108
4,000 0.08 0.008
5 ooa 063 00063
6,000 0,053 0.0083
B, 000 0.04 0.004
10,000 G032 0.0032
12,000 o.o2r 0.0027
15,000 0.021 0.0021
20,000 Q016 0.0016
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www.americanradiohistory.com

NEW R-E EXCLUSIVE burst amplifier

Kwik-Fix" picture and waveform charts

by Forest H. Belt & Associates™

SCREEN SYMPTOMS AS GUIDES WHERE TO CHECK FIRST
SYMPTOM PIC DESCRIPTION VOLTAGE WAVEFORM PART

NORMAL. Cotor bars show up as different shades of gray in these black-and-white
photographs. Red is to the left, blue is in the middle, and green is at the right. As you
can see in the photos that follow, color-sync symptoms can be shown this way just as
successfully as with color photographs. Just read the descriptions of the symptoms that
accompany the screen photographs.

Color slightly Screen-pin-6 not C3 leaky

off sync; bars much

of color may help

float.

Color out of Cathode-pin-2 WF2 R3 open

sync; tint WF4 C2 open

control narrow

in range.

Color out of not WF3 C8 oper

sync; tint much WF4 C6 short

control has help

no effect.

Color far out Key-point-A WF5 T1 faulty

of sync.

No color at Grid-pin-1 WF4 R2 low/short

all, just C1 leaky/short

gray bars.

Colors float not WF2 C1 open

lazily sideways. much

help

Color weak and Grid-pin-1 WF3 C1 slt leaky

out of sync.

Colors in sync, not not R6 open/short

but wrong colors; much much C6 open

tint control has help help

no effect. *an Easy-Read™ feature by FOREST H. BELT & Associates © 1969
Use this guide to help you find which key voltage or Muake voliage or waveform checks as indicated for screen
waveform to check first. symptoms.

Use the Voltage Guide and Waveform Guide 10 analyze

Studyv the screen and the action of the Tint control. Most- results.
helpful clues to the fault are found ar the key test For « quick check, test or substitute the parts listed as
points indicased. the most likely cause of the svinptoms.
OCTOBER 19549 45

www.americanradiohistorv.com


www.americanradiohistory.com

The Circuit

THIS BURST AMPLIFIER IS DECEPTIVELY SIMPLE. IT'S MERE-
ly a keyed amplifier. The tube is biased past cutoff and
blocks video. But keying lets the burst of color-sync sig-
nal be amplified. The keying pulse comes from the same
ftyback winding that keys the agc stage. The input con-
nection is preceded in most receivers by one stage of
bandpass amplification. Other versions can be reduced to
this basic stage.

Signal Behavior

A complete chroma signal (part of WF2), including
color-sync burst, is fed from the first bandpass amplifier
to the grid of the burst-amp stage by Cl. The signal de-
velops across grid load R1. Positive-going keying pulse
WF1 is also fed to the grid of the burst amp. High-value
cathode resistor R3 keeps the tube cut off most of the
time, so no video or chroma information is amplified.
The keying pulse lets the tube amplify, and the color-
sync burst appears in the output (WF3).

Transformer T1 is called the burst transformer. It’s
tuned to 3.58 MHz to pass the color-sync burst efficient-
ly. Its tapped secondary couples the burst signal through
capacitors C7 and C8 to the phase detector that controls
the 3.58-MHz Cw oscillator. Similar capacitors (not
shown) couple the same signals to a phase detector for the
automatic color control (acc) and color killer stages.

Exact phase of the sync signal applied to the phase
detector is controlled by a capacitor-resistor shift network
(C6 and R6) across half the secondary winding. The
resistor is a potentiometer—the Tint control which lets a
viewer adjust hue of the color picture for best flesh tones.

Bypass capacitors in the stage are C2 for the cath-
ode resistor, C5 to bypass R5 and decouple the lower
end of the transformer primary, and C3 and C4 for de-
coupling the screen supply circuit.

DC Distribution
Cutoff bias for the tube is developed by compara-
tively large-value resistor R3 in the cathode circuit. Plate-
supply path is through R5 and T1 from the 375-volt sup-
ply line. The screen, fed by well-decoupled R4, is sup-
plied from 260 volts dc.

D¢ drops across R4 and RS are slight, indicating
there’s not much average current flow. However, there's
enough to develop bias across R3 to keep the tube in
cutoff except during the keying pulse. Grid return is
through R1 to ground.

Signal and Control Effects

With or without station signal, there is little change
in dc voltages in the stage. The waveforms change,
though. Without a signal, WF2 lacks the chroma and
video information that is mixed with the keying pulse
there. More noticeable is the missing color sync in all the
other waveforms (waveforms without signal are in-
cluded in the Waveform Guide).

Changing the Tint control position produces ampli-
tude changes that are particularly noticeable in WF4
and WFS5, and to a lesser degree in WF3. The Tint control
has no effect on dc voltages.

Quick Troubleshooting

The stage must receive both chroma and keying sig-
nals. Scoping WF2 (see Waveform Guide) shows if both
are there. If so, your best bet is to try adjusting T1, with a
low-capacitance scope probe at WF5. The transformer
slug should make a noticeable difference in waveform
amplitude (you can’t see phase change on the scope). If
T1 tunes okay, but color sync is still poor, check cathode
dc voltage; it’s the most revealing.

Hardest trouble to spot here is an open bypass
capacitor. They show very nebulous symptoms. Best test
is jumpering a good .0i-uF capacitor across each one.
An open C5 keeps Tl from taning properly.

An open R3 may confuse you. It doesn’t cut the
tube off as you might think. The killer control (not
shown) completes the cathode return circuit. However,
the change in cathode voltage is significant (see Voltage
Guide).

Some parts are critical. Replace C1 only with that
exact value; otherwise there’ll be a drastic change in
WF2. C6 must be a silvered mica or other NPO type
(not temperature-sensitive). The 330-pF capacitors
and the 1-meg resistors should be carefully matched, or
they’ll unbalance the output circuit. R-E

FROM
FLYBACK »—~4
WINDING
R2S
100K
FROM
FIRST (
BANDPASS \
AMPL Cl
150pF
R1 S
47K ¢

KILLER
CONTROL

VOLTAGES AND WAVEFORMS TAKEN
WITH KEYED-RAINBOW INPUT TO SET.

L TO CW-0SC
PHASE
DETECTOR ¥

*SIMILAR CONNECTIONS (CAPACITORS
AND RESISTORS ) GO FROM OUTPUT
OF BURST TRANSFORMER TO ACC/
KJLLER PHASE DETECTOR
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DC VOLTAGES AS GUIDES

Voltage change to zero very low low stightly low slightly high hizh

Grid-pin-1 R1 short R1 low R1 low C1 lky. short
Norma! 0.2V Cl open

R4 open*
R5 open*
T1 priopen*
*“or negative

*Varies slightly with Color control

Cathode-pin-2 C2 short R1 short/lo R1 sit low C2 leaky R3 open R1 open
Normal 35V C2 open R3 low
R4 open R4 v high

R5 v high

T1 priopen
Plate-pin-5 R5 open R5 high R4 open
Normal 350 V T1 pri open C5 leaky
Screen-pin-6 C3 leaky C4 leaky
Normal 250V

Slightly negative Far Negative Slightly positive Far positive
Key-point-A R7 low T1 sec bot open R7 open R8 open
Normal Zero to 0.3V C6 open
T1 sec top open

Use this guide to help you pinpoint the faulty part. Measure tion of changes you find.

cacli of the five key voltages with a vivimn. Test those parts individually jor the fault described.

For each, move across to the column that describes the NOTE: For more guides to narrow down the failty part
change you find. further, see Waveform Guide.

Notice which parts might cause thar change. NOTE: Dc voliages at other poinis in this stage are mnis-
Finally. notice which parts are repeated in the combina- leading for diagnosis, so are not a part of this gnide.

WAVEFORMS AS GUIDES

WF1 Normal 160V p-p

Keying puises from the flyback transformer. Nothing within the burst-amp stage affects
the shape or amplitude of this waveform. If the pulse is missing, of course you can tell
by scoping this input point. However, you can also tell quite easily from WF2, below
Waveform WF1 is included merely for reference. If it is low in amplitude, the trouble s
outside the burst amplifier stage—probably in the fiyback transformer.

WF2 Normal 30V p-p

Taken at grid-pin-1 of the burst amplifier tube. The shape comes from mixing the keying
signal (WF1) with the video and chroma signals coupled into the stage by C1. If the video/
chroma signals are missing, the trouble might be in the stage that precedes Cl—usually
the first bandpass amplifier. The amplitude of the video (color bars) along the lower part
of the waveform varies in height with the strength of the chroma signal, and with the
setting of the Color (Color Intensity) control.

V p-p low V p-p high V p-p zero

R1 low
R4 open
C1 leaky
C2 v leaky

11V p-p 100V p-p 45V p-p 13V p-p av p-p
R2 open R2 low Cl open C1 leaky C1 short
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WAVEFORMS AS GUIDES

10V p-p 15V p-p 160V p-p 3V p-p 30V pp

C2 short R4 open R2 short Flyback Station
pulse signal
missing missing

WF3 Normal 180V p-p

Output signal from keyed burst amplifier, taken at plate-pin-5. Video has been removed
from between pulses. Each pulse contains several cycles of 3.58-MHz color-sync signal,
extracted from station (or generator) color signal. The only way to “see’ the burst signal
spread out is with a triggered-sweep oscilioscope, which few shops own. Amplitude of
this signal is affected to some degree by the Tint control setting, due to the loading
effect reflected back through the windings of T1.

V p-p low V p-p high V p-p zero
R1 high R6 open R1 low/short
R1 slt low R3 open
R5 high R4 open
R6 short R5 open
C3 leaky C2 open - 70V pop p— -
P-p : p-p .
C5 open C6 short R2 open R2 low R2 short C1 opr;e?\

30V p-p ) 15V p-p ] 45V p-p 150V p-p
C1 leaky C1 short R3 open C2 short

90V p-p 300V p-p 150V oo | 70v p
C5 open T1 sec top C6 short Stati%?\
open C7 open signal
missing

WF4 Normal 55V p-p

Taken past the output of burst transformer T1, after the coupling capacitor that feeds
that portion of the signal to the phase detector (which controls the 3.58-MHz cw oscil-
lator). Notice the upward slope of the baseline in the waveform. At the opposite end of
the balanced resistor pair, the waveform is a flipped-over duplicate of this one, with
downward-slanting baseline. The grounded transformer centertap makes a phantom
ground for the junction between the two balanced resistors. The values of C7 and C8
are critical here, and they must be matched.

Vp-plow V p-p high V p-p zero

R5 high R4 open
R7 low R5 open
C6 short
C7 open
T1 sec top open 7V p-p 30V p-p 15V p-p 3V p-p
T1 pri open R2 open R2 low R2 short Cl open
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WAVEFORMS AS GUIDES

20V p-p 15V p-p
C1 short Clvleaky R3 open

18V p-p

50V p-p 70V p-p 25V p-p
C2 short T1 sec T1 sec
gnd open bot open

30V p-p

12V p-p 45V p-p 30V p-p -
T1 sec C6 short C8 open Sstlgtn';n

top open R8 open hoai
R7 open missing

WF5 Normal 55V p-p

Taken directly from the bottom end of the burst-transformer secondary. The baseline
is straight, not slanted as in WF4. Capacitor C7 is shaping the baseline of WF4; C8 has
no effect on WF5. Tint control R6 affects the amplitude of WF5, the same as it does WF4
(and, to a small degree, WF3). Actually, most of the symptoms that show up in 'WF5
also show up in WF4. The chief departures from that rule concern faulty parts right
around the secondary of burst transformer T1,

Vp-plow V p-p high V p-p zero

R5 high R4 open

R7 low RS open 1
C6 short e
T1 priopen

T1 sec bot open
p 13V p-p 3Vpop

R2 short Cl open

17V p-p 18V p-p 15V p-p 60V p-p
C1 leaky Clv leaky R3 open C2 short

V p-
suoo | fozn | VYR | Siaton
— open SEqal
gnd open C8open missing
R8 open
R7 open
Use this guide and the Voltages Guide to help you pin Note waveshape. If there’s a change, check the parts
down fault possibilities. indicated.
With the low-capacitance probe of the scope, check the NOTLE: Only waveforms that help most with diagaosis are
five key waveforms. The scope should be set at H or included in this guide (with the exception of WFI).
about 5 kHz, 10 show three cycles of waveform. NOTE: All waveforms in this guide are taken with a
Note amplitude. If i's low or high, check parts under keyed-rainbow color-generator signal fed into the receiver
those descriptions. at the front end.
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....1970 STEREO

AMPLIFIER SECTION

MANUFACTURER MODEL OUTPUT DISTORTION SIGNAL-TO- SENSITIVITY
PER HARMONIC INTER- NOISE LOW- MAG. PHONO
CHANNEL (IHF) % MODULATION LEVEL INPUT {mv in)
IHF WATTS (IHF) 9, (dB down)
@ 8¢
AUDIO DYNAMICS ADC-1000 50 E 0.8 75 2
CORP.
ALLIED Allied 339 16 1 0.22 65 4
RADIO CORP. Allied 369 30 1 2 70 3
Allied 395 80 1 0.07 79 2.5
Knight-Kit KG-988 40 1 0.28 40 2.5
BENJAMIN 1025A 0.8 o 80 (internally connected)
ELECTRONIC 1035 0.8 i 80 (internally connected)
SOUND CORP. 1045 0.8 . 80 (internally connected)
1050A 0.8 E 85 (internally connected)
BOGEN COMMUNICATIONS BR 320 0.5 0.7 80 2.5
DIV. LEAR SIEGLER, INC. BR 340 0.5 0.7 83 3
BR 360 0.5 0.7 83 3
DB 240 0.5 0.8 80 25,7
EICO Cortina 3570 35%%* 0.8 2t 60 4.2
ELECTRO-VOICE, INC. EV1182 42 0.8+ e —70; —65tt 3
DIV. GULTON INDUSTRIES EV 1282 92 0.8+ e —70; —65t¢t 3
EV 1382 70 0.3} e —80; —65%+ 2
FISHER 250-T 40 0.5 1t 90 25,75
HARMON-KARDON, INC. Nocturne 330 70 0.8 0.8 90 -
SUB. JERVIS CORP. Nocturne 820 110 0.5 0.5 90 .
HEATH CO. AR-14 15 1 1 (60-6000 hz) 60 (phono) 4.5
AR-15 75 0.5 at 50w 0.5 at 50w 60 (phono) 2.2
AR-17 7 1 2 (60-6000 hz (45 phono) 5
AR-27 7 1 2 (45 phono) 4
JVC NIVICO 5003 M 70 1t 70 1.5
KENWOOD KR-77 28 <0.5 <0.5¢ 60 2
KLH RESEARCH & 27 45 0.5 0.5 3uV 3.5hi; 1.2 low
DEVELOPMENT
LAFAYETTE LR-1000T 43 <1% 0.4% * 2.2
McINTOSH MAC-1700 40 <0.25% <0.2% 75 2.4
MARANTZ CO., INC. 18 60 0.2 max.} 0.2 max. 74 1
22 60 0.3t 0.3t 65 2
25 45 0.3% 0.3} 52 2
26 21 17 1t 50 2
OLSON RA 22 55 0.8% h 57 3
ELECTRONICS RA 90 15 <2 - 50 3
RA 999 75 <1 1 55 3
PIONEER SX-1500T 85 <1 0.5 65 2.5
RADIO SHACK STA-35B 18 1 1 60 3
DIV. TANDY CORP. STA-65B 36 1 1 60 4
STA-120 70 0.5 0.5 65 2;5at65s/n
SANSUI 350 23 1 1 = 2.2
ELECTRONICS 2000 48 0.8 0.8 . 2.2
CORP. 4000 60 0.8 0.8 E 2.5
5000 70 0.8 0.8 80 2.5
SCOTT, H. H. 342C 45%* <0.8 <0.3 65 3,6
386 67.5%* <0.8 <0.3 65 3,6
LR-88 40 <0.6 <0.3 65 4,7
SHERWOOD ELECTRONIC SEL 200 140 0.2 0.3 90 1.5
LABORATORIES, INC. $7600a & S8600a 80 0.15 0.2 B 1.4
$7800a & S8800a 120 0.35 0.6 65 1.6
] SONY CORP. STR-6060 55 —_— 0.2¢% 100 2.3
OF AMERICA

* — Not specified by mfr.; or not available. *# = At 4Q. T = At or below rated power. t1 = Auxiliary input. $ = Steep quiting slope.
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RECEIVER ROUNDUP

FM TUNER SECTION

CHANNEL BASS & LOUDNESS PAIRS SENSI- SELEC- SEPARATION CAPTURE SIGNAL-TO- PRICE
SEPARATION TREBLE CONTROL OF TIVITY TIVITY (dB) RATIO NOISE RATIO
(dB) CONTROLS INPUTS (IHF) (IHF) (dB) (dB)
(uV) (dB)
35 ganged x 20 5 35 3 $289.50
25 ganged control 4 2.5 20 25 7 56 149.95
35at10 Khz separate switch 5 2 35 25 at 1 Khz 2 56 189.95
45 separate switch 7 1.6 ® 38 2 69 299.95
45 separate switch 5 3 28 30 3.5 45 179.95
e separate separate switch 1 3 27 b 65 299.50
# separate separate switch % 3 * 28 . 65 349.50
* separate separate switch 1 3 * 28 . 65 449.50
#* separate separate switch 2 2.7 e 30 e 70 599.50
40 ganged switch 3 2.7 60 35 1.9 70 at 30 nV 249.95
40 ganged switch 3 2.7 60 35 1.9 70 at 30 uV 279.95
40 ganged switch 3 2.7 60 35 1.9 70 at 30 uV 339.95
40 ganged switch 1 2.5 55 35 2.5 65 .
50 ganged switch 4 2.4 45 40 4.5 60 259.95
40 ganged “built in” 3 2.5 35 2 e 222
40 ganged switch 3 2 = 35 2 . 266
60 separate switch 5 2.5 # 30 b & e
ganged switch e 2 45 38 2.8 65 299.95
® ganged switch 6 2.7 * 30 * 199.95
* ganged switch 8 1.8 # 32 1.5 * 299.95
45 ganged (none) 2 5 # 30 3 56 114.95K
45 ganged switch 5 1.8 70 40 at mid freq. 1.5 65 339.95K
40 ganged (none) 2 5 o 30 at 1 Khz 3 50 69.95K
(none) 2 5 3 50 39.95K
* ganged(a) switch 4 1.8 & 35at 1 Khz 2 60 349.95
separate switch 4 1.9 45 35at1 Khz 2.5 60 239.95
ganged switch 3 (4 tape) 1.9 3.5 35 at 1 Khz 3 55 319.95
* separate switch 8 1.6 e 45 at mid. freq. 1.5 71 239.95
= separate switch 5 <2.5(b) >30 >2 >65 599
50 separate (none) 6 ¥ 50 45 at 1 Khz 2.5 70 at 50 .V 695.00
47 separate switch 7 2.4% 80 40 2.5 65 425.00
42 ganged switch 4 2.8 40 35 3 52 329.00
35 ganged switch 4 3 e 30 3 57 199.00
50 ganged switch 6 1.5 . >30 2.8 55 200.00
42 ganged ‘‘compensated”’ 2 3 e >28 4.5 43 100.00
50 ganged switch 4 1.5 >30 2 65 *
* ganged separate b 1.7 & 37 1 65 360
* ganged (none) 2 3 35 25 at 1 Khz 8.5 45 119.95
* ganged switch 3 25 35 30 4 65 189.95
ganged switch 3 2 50 35 1.5 65 269.95
40 ganged switch 6 3 45 30 3 50 199.95
<50 separate switch 10 1.8 50 35 2.5 €5 299,95
<50 ganged switch 12 1.8 40 35 1 &0 379.95
<50 ganged switch 11 1.8 50 35 1.5 65 449,95
50 ganged switch 4 1.9 40 40 2.5 65 269.95
50 ganged switch 4 1.9 40 40 2.5 €5 349,95
50 ganged switch 4 1.9 46 40 2.2 65 299.95
55 ganged control 4 1.5 70 45 1.7 7G 599
40 ganged switch 2 1.8 55 40 at 1 Khz 2 70 359,319
55 ganged switch 3 1.8 55 4 2 70 439,399
& ganged —_ —_— 1.8 = 40 1.5 —_— 399.50
"~ a=>5-band freq. control. b= 100%, mod. o o i
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THE DOLBY

Taking the hiss from

Rapidly gaining acceptance by major recording companies,
through 10 dB. Although you need a ‘black box’ to hear a

Rack-mounted A301 uses 4
plug-in PC cards for bands
in identical stereo channels.

by WALTER G. SALM

THERE'S AN EVER-PRESENT ANNOYANCE
with tape recordings. It's called tape
noise. It takes various forms, with hiss
being the most readily apparent to the
listener. The other noises are tape re-
corder rumble and scrape, and that
ever-present gremlin, print-through.

These noises occur at the tape
recorder as the recording is being
made—or in the case of print-
through, after the tape is made. The
noise isn’t present in the signal com-
ing to the tape equipment from the
mixing console; up to that point, the
signal’s nice and clean.

Various methods have been tried
to eliminate noise, hiss in particular
—exotic filtering systems, compres-
sion or expansion amplifiers. and a
variety of related devices. Manufac-
turers frequently announce a “totally
new” noise-reduction system. Most of
these systems work up to a point,
but many inject “swishing” noises into
the recording because of the com-
pressor amplifier’s relatively slow at-
tack time. It can’t react fast enough
to the rapidly changing audio dynam-
ics of the input.

Low-passage noise

Where are these tape noises most
noticeable? You don’t need a cram
course in audio to know—it’s always
in the low-level music passages. In
the loud sections of a recording, there
are plenty of desirable decibels to
mask any intruding noise, but hit that
pianissimo section and suddenly the
hiss comes storming through, along
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with print, scrape and rumble. If the
intrusive noise could be drastically
reduced in these low passages, so the
reasoning goes, then the overall noise
level would be reduced.

Working on this premise, Dr.
Ray Dolby developed his A301 noise-
reduction system, and started manu-
facturing it in England a couple of
years ago. This system is inserted in
the signal path between the console
and the tape equipment during the
taping session. During playback, the
tape’s signal must pass through the
A301 again on its way to the ampli-
fier. A Dolbyized tape cannot be
played back without the benefit of
reprocessing by the A301.

The A301 itself is actually a
dual unit—two systems for two-chan-
nel stereo. The same stereo unit that’s
used for recording can be used for
playback, simply by changing the
connectors and flipping switches. The
basic A301 is tagged at $1495, so it’s
not a toy that the casual home re-
cording enthusiast can buy for his
amusement. Tape-to-tape dubs do not
require further Dolbyized (as long as
tape-to-tape equalization remains the
same).

The overall effect is to reduce
hiss and other noise factors by 10 to
15 dB! A listening test demonstrates
its effectiveness graphically. A-B
comparison with and without the
A30!l in the system makes one thing
immediately apparent—with the Dol-
by, there’s absolutely no discernible
hiss, not one little bit of it.

As a starting point, the Dolby
system divides the audio spectrum

www.americanradiohistorv.com

into four frequency bands: 0—80 Hz,
80-3000 Hz, 3-9 kHz and 9 kHz
to the upper limit of the audio spec-
trum. Crossover transitions between
these bands are exceptionally smooth,
with no measurable discontinuities or
attenuation.

In the process of making a re-
cording, low-level signals are boosted
before reaching the tape recorder and
compressed by an identical amount
in playback. The expansion/compres-
sion moves the low-level signal up at
least 10 dB. This 10-dB edge over in-
trusive noise is maintained during ex-
pansion. The net result is that noise
level is at least 10 dB lower than
without the Dolby process.

In his description to the Audio
Engineering Society in 1967, Dolby
characterized the basic elements of
his black box as shown in Fig. 1. G,
and G, are identical signal multipliers
controlled by the signal’'s amplitude,
frequency and dynamic properties.
During recording, network G, passes
low-level signals to the adder, which
adds a component (signal expansion)
to the signal on its way to the re-
corder. During playback, G, passes
low-level components to the subtrac-
tor, which partially cancels these
noise elements in the signal. G, also
partially cancels low-level (desirable)
signal components, thus offsetting
(compressing) the signal that had
been partially expanded through G.’s
action.

Mathematically, Dolby explains
that if the input to the recording proc-
essor is X (some function of time),
the signal in the channel is y, and

RADIO-ELECTRONICS
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SYSTEM-—

How It Works

hi-fi tape recording

the Dolby system cuts tape hiss 10-15 dB and reduces print-
Dolbyized tape, prerecorded tapes are sounding better than cver.

the output signal from the rcproduc-
ing processor is z, the condition is
described as:

y=[1 4+ G(x)]x (0
and
z=y —2G.(z) or

z={ /[l + G.(2)1}y (2)

Combining equations (1) and (2):
2=l + G.(x)I/[1 + G.(2)]1}x.(3)

Solving these equations, G, = G,
and z = x. These solutions show that
the output signal will equal the input
signal if G, and G, are the same,
provided G(z) does not become —1
(no oscillation) and the functions in
(1) and (2) are continuous and sin-
gle-valued—in other words, no track-
ing ambiguity.

It looks fine on paper, and the
proof of the math is in the listening:
it works. In fact, it works so well
that, in A-B tests, the listener can't
help but wonder if someone hasn't
jacked up the hiss level in the un-
processed tape—the difference s
that marked and apparent. But no,
there’s been no monkeying with the
tape—just the normal amount of dub-
bing and processing.

Recording companies Dolbyize
First to recognize the value of
this new system have been the major
recording companies. Since every re-
cording—tape and disc—must first go
through several generations of tape
dubs, eliminating the noise that creeps
into these transfers and mixes makes

OCTOBER 1969

the final, non-Dolbyized product that
much cleaner.

True, the prerecorded tape pur-
chased by the consumer has its own
hiss and other noises, but all the
preceding noise in the production
chain has been eliminated. Thus, in-
stead of a noise level as high as 10
to 14 dB. the finished product may
have a noise level of only 3 dB—a
more-than-tolerable level. Tapes com-
mercially produced this way sound so
good. in fact, that duplicators such
as Ampex have started touting their
remarkably noise-free quality. Al-
though discs have had very low noise
levels for some years, those pressed
from Dolbyized master tapes sound
notably quieter and cleaner.

But it’s no simple matter for a
recording company to Dolbyize. First,
there’s the very limited production of
A301's. Ray Dolby has a baker’s
dozen technicians in his London shop
lovingly hand-crafting his A301’s with
a Rolls-Royce kind of zeal and per-
fectionism. Total production capacity
now is about 25 units per month, and
a large recording company may re-
quire at least that many units to
handle its manifold operations.

A tape deck using one Dolby
frequency band to cut tape

hiss is manufactured by

KLH.

Dolby won’t be hurried. He'’s a
perfectionist, and he sees this perfec-
tionism as part of his stock in trade.
A brilliant designer, he was largely
responsible for the development of
the electronic circuitry for thz original
Ampex video tape recorders while he
was still a teenage undergraduate at
Stanford University. He received a
PhD in physics from Camboridge in
1961.

Dolby at popular prices
The price picture isn't all that
gloomy. There's one way the home
recording enthusiast can get his feet
wet with the Dolby system. It’s called
the KLH recorder. This is KLH’s first
entry in the tape field, and it’s a lulu.
In addition to a host of professional-
caliber specs, the deck has a built-in
Dolby system—and all for $600. [A
recently introduced KLH Dolby tape
deck sells for less than hallf this price.]
Actually, it's not a tull-blown
Dolby. The machine just uses the
third frequency band since this is
where most hiss occurs. The KLH
Dolby produces tapes recorded at 33
ips with no higher noise level than
(continued on page 58)

Gl Gz
Fig. 1—System's
feed-back loops
provide necessary + -
expansion and ADDER |
compression to SIGNAL = SUBTRACTOR SIGNAL
override back- OUT
ground noise. RECORD PLAYBACK
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“He’s a good worker.
I'd promote him

right now if he had

more education
1n electronics.”

Could they be talking about you?

You'll miss a lot of opportunities if you try to get along
in the electronics industry without an advanced edu-
cation. 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 supple-
ment your experience with specialized knowledge of
one of the key areas of electronics. As a specialist,
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
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full-time job and family obligations. But CREI Home
Study Programs make it possible for you to get the
additional education you need without 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.

CREI Programs cover all important areas of elec-
tronics including communications, radar and sonar,
even missile and spacecraft guidance. You're sure to
find a program that fits your career objectives.

RADIO-ELECTRONICS
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NEW

Expanded
coverage of
solid state
electronics
including
integrated
circuits !

CREIl, Home Study Division
McGraw-Hill Book Company
Dept.1410H,3224 Sixteenth Street, N.W.
Washington, D.C. 20010

Please send me FREE book describing CREl Programs.
am employed in electronics and have a high school education

NAME AGE

=
|

|

|

|

|

|

|
You're eligible for a CREl Program if you work in elec- :
tronics and have a high schoo! education. Our FREE |
|

|

|

|

|

|

|

I

L

cITY STATE ZIP CODE

book gives complete information. Mail postpaid card
for your copy. If card is detached, use coupon at right
orwrite: CREI, Dept.1410-H,3224 16th St., N.W., Wash-
ington, D.C. 20010. e

EMPLOYED BY

TYPE OF PRESENT WORK 0O G.I. EILL
I am interested in

O Electronic Engineering Technology O Computers

0 Space Electronics O Nuclear Engineering Technology
O NEW! Digital Communications

O NEW! Industrial Automation

APPROVED FOR TRAINING UNDER NEW G.I. BiLL

Founded 1927

|
|
|
|
]
]
]
|
ADDRESS |
|
|
|
|
I
|
|
]
|

Accredited Member of the National Hame Study Council
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tapes recorded at I35 ips without
Dolby treatment.

The KLH Dolby does a dandy
job of killing hiss, and could be a
very worthwhile investment for the
serious recording hobbyist who wants
to maintain the best possible quality
in his home recordings. But what hap-
pens when he wants to dub and main-
tain noise free tapes? Buy two KLH
recorders? This might be whut the
Cambridge whiz-kids had in mind,
especially since they have an exclu-
sive license to use the Dolby circuit
for manufacturing in the US.

The system’s noncompatibility

The Dolby system isn't a pan-
acea. It can’t clean up already re-
corded tapes. Its function is to process
the sound going onto the tape. and
then to reprocess it as it lcaves the
tape. It just won’t clean up noise al-
ready indelibly etched in those oxide
particles.

Another problem: in today's
ever-expanding tape channel capabil-
ities, the A30U’s price and relative
unavailability makes it impossible to
use with the 8- and 16-channel audio
mastering that is becoming more and
more popular. This might involve hav-
ing as many as 16 units in a single re-

A301 UNIT
RECORD PLAYBACK
STRETCHER STRETCHER
o —
IN ouT

)
ldentical A301 halves can serve for
stereo or a record-playback monitor.

DOLBY RECORDER DOLBY
(RECORD}  CIRCUITRY (PLAYBACK)
LouD
SIGNAL
THRESHOLD THRESHOLD
e — ey
LYYV YVAV/\VAVAVAVAVA
QUIET
SIGNAL NOISE M

A301 boosts low-level audio before re-
cording, compressing it in playback.

cording studio control room for mak-
ing just onc master tape. Fortunately,

such multitrack originals are mostly
used for “Acid” rock and other pop-
ular sounds which don’t make very
critical demands so far as recorded
noise levels are concerned. It's in the
realm of the serious recording—which
is usually taped in old-fashioned, two-
channel stereo—that the Dolby sys-
tem can really come into its own.
Another problematical restric-
tion: Dolbyized tapes simply can’t be
played back on an ordinary tape sys-
tem. The A301 must be in there to
expand in the right places. Without
it, the dynamics and recorded sound
in general will come out sounding
pretty weird. But in this era of elec-
tronic music and all of its strangeness
to our more conventional ears, this
may well open the door to a new
avenue of experimentation with elec-
tronically generated musical effects.
The engineer (or musician?) may
play with a console that controls the
amount of Dolby expansion to be
imposcd on a Dolbyized tape master.
And what about that A301? It’s
just a black box with some connec-
tors on it. No knobs to twiddle; no
meters to watch: no circuit failures
to keep the service techs out of mis-
chief. It’s downright maddening! No
knobs; really, Dr. Dolby! R-E

HIGH-VOLTAGE PROTECTION FOR

When operating a transistor with
a high-value collector load resistor, a
power supply of 100 volts or more
may be needed. This is OK as long as
sufficient collector current flows to keep
the collector-to-emitter voltage below
the maximum rating.

The schematic shows a method
of preventing this catastrophe. The
bleeder current through RI and R2
should be about ten times the normal
collector current through the load
resistor, R.. The voltage between point
“B™ and the positive terminal of the
power supply must be below the tran-

sistor’s maximum collector-voltage
rating. The transistor’s base bias may

RL RI
L
A Chr « HV POWER
A Y B SUPPLY
—
+
INPUT §R2
COMMON

TRANSISTORS

then be set to make the collector-to-
emitter voltage about one-half this
value. Under this condition, the diode
is back-biased, and its resistance is so
high as to have little effect on circuit
operation. Should the transistor’s base
current go too far positive, the collec-
tor voltage rises until voltage at point
“A” is equal to the voltage at point
“B” (plus the diode’s forward voltage
drop). The diode conducts. the voltage
at point “A” goes no higher. The
transistor is protected. Reverse diode
and power supply polarities for rpn
transistors.—Frank H. Tooker R-E

erence Manual.

Hauppauge, N. Y.

TOOLS FOR ELECTRONICS

This issue, starting on the facing page, is the second part of our new series of articles on
tools for electronics. It winds up our description of pliers and cutters. Next month we will
continue the series with the first part of an article on screwdrivers and how to use them.
We believe you will find all of this material a handy, practical addition to your R-E Ref-

If you wish you can purchase a special hardcover binder to keep your Reference Manual
pages together. It has a dark blue fabric cover and is gold stamped Radio-Electronics Ref-
erence Manual. The cost is $1.00, postpaid. Order from N. Estrada, 17 Slate Lane, South
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bent-nose duckbill plier, which is useful when adjusting relays, step-
ping switches, and other industrial and communications equipment
(Fig. 17).

Installing and replacing fiat-pack IC's can be troublesome—unless
you have the right tool. Special pliers for pulling IC’s are the only right
tool (Fig. 18). Teeth extend from its blunt-nose jaws, slip in between the

Fig. 18—Cetting IC’s in and out of
sockets can be difficult. But if you use the
right tool it's no trouble at all. Techni-
Tool's IC Flat-Pack Plier is specially de-
signed to pull 1C’s without damaging
their sensitive pins or placing undue
strain on the IC itself.

leads of the IC and grasp the body securely.
A useful, multipurpose tool is the unusual wrench in Fig. 19.

., RELEASE

. y e
- QS

L
Fig. 19—Plierench is a combination of a pliers and

wrench in a convenient hand-held unit. A group of
interchangeable jaws complete this Vaco tool.

st

The jaws remain parallel in all positions, so you can use the tool on
nuts and bolt heads. There’'s a half-round indent in each jaw, enabling
you to grip round or hex objects. The jaws are smooth and won’'t mark
the work. Compression is multiplied at the fulcrum and the jaws have
great gripping power. Accessory jaws are available which extend this
tool's usefulness—a medium-sized pipe-wrench jaw, a large pipe-wrench
jaw, and an internal-external jaw which can grip the inside or outside
of a pipe or metal tube.

is useful for printed-circuit and transistor work, where you find fine
wire and tight quarters. Most technicians have medium-sized dikes (5”
or 6” long); these are general-purpose types, and obviously the most
useful for most standard-size chassis work. Large cutters (7 or 8”
long) are also made; they can handle heavy bus bar, or even be used to
cut a piece of a thin metal chassis. Of course, the smaller models are
most useful in small work, and their strength is limited; the larger tools
have strength for large jobs, but can't be used in restricted spaces. It's
poor workmanship to cut work too large for the cutters, as you'll nick
or dull the cutter edges. You cannot file or dress the cutting edges very
much, as they'll be worn to the point of handle contact, which is the
limiting factor.

Small and medium cutters should only be used for snipping soft
copper wire, up to and including about No. 18. For heavier wire, such
as No. 14 and No. 12 power lines and antenna wire, use large cutters
or side-cutting lineman’s pliers. For hard steel or nickel wire, use high-
hardness cutters (Fig. 22). These types have carbide cutting edges.

Fig. 22—High-hardness cutters are a must for {rim-
ming wire made of hard steel or nickel. Standard
cutter edges cannot handle these materials. The Klein
model 230D shown here has special carbide cutting edges to take care of this job.

There are several variations on the cutters described so far. Dikes
and side cutters are parallel cutters—the edges cut all the way up and
down the jaw at the same time. A variation is called tip or nose cutters,

Fig. 23—Tip or nose cutters have cutting edges only
at the top end of the tip. You'll find them most
. useful where you want to clip a wire located deep
down in a cluttered chassis. The unit shown is a Boker Model 539-6. The
insulation on the handles gives the user a firmer as well as a safer grip.
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by Fig. 26—Steel springs between the jaws of the cut-

. s  ting pliers can also hold the loose end of a wire being

cut. When you release the handle the springs let

the wire go. Tool shown is the Klein model D229.

(Fig. 26). In each case, when you open the handles, the wire end is
released.

Ordinary cutting pliers produce a slight shock when the cutting

edges meet. This shock can damage certain miniature diodes, transis-

tors, and IC’s. To prevent such shock, shear-type cutters have been

Fig. 27—Shear type cutters, like the Klein model
D-207-SC shown here, are specially built to reduce
the cutting shock that can damage supersensitive
miniature diodes, transistor and integrated circuits.

m.m<m_o_uma. As shown in Fig. 27, the cutting edges pass one another,
like scissors.

The cutters you've seen so far work in the plane of the handles,
or slightly offset from it. Transverse cutters work at right angles to the
handle plane. There are two typss: Long-nose end nippers are simply
long-nose pliers with transverse cutter edges at the tips (Fig. 28). Such

Fig. 28—Transverse cutters have their cutting edges
at the tips of the tool. While excellent for getting
into tight corners such cutters have little cutting
strength. The unit shown here is a Utica model 15165, 1ts handles are not in-
sulated.

a tool is practically indispensable for printed-circuit work, as it can be
maneuvered down into a cluster of parts to nip a component lead com-
ing straight out of the board. These nippers don’t have much cutting
strength since the cutting edges are at the jaw ends.

Where more cutting strength is required, heavy-duty end nippers
are used (Fig. 29). The jaws are wide and blunt, and the cutting edges

of slipping and injuring your hand. Second, the grips are insulators,
and this lets you work on hot circuits. It's usually better to purchase
pliers with the grips factory installed, since the accessory types never
seem to stay on the handles as securely. One point to watch out for.
Plastic-covered handles don't automatically mean electrical insulation.
Check first, and make sure they are really insulated before you use
them in hot circuits.

Before you buy pliers, try to get your hands on them. Pick up the
pliers by one handle; the other should fall freely. If it doesn’t, the bolt
may be binding. Work the handles back and forth a few times and see
if the joint loosens up. If the joint binds, you'll waste time and effort
using the pliers, since you'll have to force the handles open.

Good pliers and cutters are made of high-quality tool steel (or
similar alloys) and they are usually drop forged. Since they are used to
contact metal, they must maintain their shape and edges, not to men-
tion temper. Steel tools rust, of course, and to prevent this you should
go over your pliers with an oily rag now and then. If you find any rust,
work it off with sandpaper, emery cloth, or a wire brush. Keep any
serrations or milled surfaces free of debris by wire brushing them.

You can buy many pliers with chrome or nickel plating, which
does not rust.

A few other tips

Don't destroy jaw alignment or ruin cutting edges by hammering
with a plier. It is safer and cheaper to use a hammer. Never use a plier
to cut a hot wire; the resultant hole in the cutting edge can't be re-
moved. Use the right size gripping plier; if you can’t grip the material
and keep the plier jaws parallel, then the plier is too small for the job.

Don't use a needle-nose plier to grip objects of larger diameter
than the point of one of the jaws. Don’t use pliers to do a pipe-wrench
job. And don’t rock a diagonal cutter sideways to do a tough job; you
may break the jaws. Use a large cutter. (to be continued)
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TECH
TOPICS

by ROBERT F. SCOTT

SENIOR TECHNICAL EDITOR

An active filter, transistor
Vackar, unusual detector
and a different wind di-
rection indicator

OCTOBER 1969

It looks like Technical Topics got
off to a good start in June. We told
vou that vour comments and criticism
would be welcome. Well, we got some
feedback from John M. Mealing. Jr.
on the heterodyne filter (Fig. 3. page
47). He writes, “I fear there was a
slight drafting error. The output
shown will not produce a bandpass
characteristic. A corrected copy of
the drawing is included. Also included
are scveral Twin-T bandpass filters
and their characteristics.”

Mr. Mealing’s “corrected” dia-
gram showed the output taken from
the plate (left) end of the Twin-T. A
check of the original reference mate-
rial showed the circuit in Fig. 3 to
be correct so photocopies of the
original report were forwarded to Mr.
Mealing.

Being rushed to get out material
for this issue, 1 didn’t attempt a cir-
cuit analysis. However, at a glance, 1
see the right-hand half of the 12AU7,
not as a feedback amplifier, but as a
Q multiplier to increase the Q of the
Twin-T to sharpen its response curve
so there is a minimum attenuation of
frequencies closely adjacent to the
whistle frequency.

Note that Mr. Mealing says that
the output connection shown will not
produce a bhandpass characteristic.
Well, the circuit is not supposed to
have a bandpass characteristic. 1
probably misled him with the state-
ment “An audio filter can be used

. if it is tunable with a very nar-
row passhand and high attenuation at
the interference frequency.”

In casual conversation, 1, and
many others, often use bandpass and
passhand  synonymously. However,
when | write passhand. 1 am refer-
ring to the response of a circuit to a
band of frequencies in which the
attenuation (or gain) is less than (or
greater than) a specified value. On the
other hand, a bandpass circuit or filter
is one that passes a single band of fre-
quencies. The lowest frequency is
above zero and the highest is below
infinity.

Fig. 1—Twin-T notch filter connected
into a feedback loop becom=as a pass-
band. Filter reduces amcunt of feed-

back.

T-T
Rs
Ein - e
R ouT
Rs
a
T-T
Rs
= |
Eout
L +
%Rz 3
EiN

Fig. 2—Operational amplifier configura-
tions with a bandwidth of about 100
Hz. CW transmissions require 400 Hz.

+5 T T
o
=lo
z RN
3 -20 S
-30 \:_ T~
40 NI L Sy
100Kz IKHz 2KH: 4KHz I0KHz

FREQUENCY

--- DISCRETE COMPQOMENT
—— OPERATIONAL AMPLIFIER
Fig. 4—Comparison of filfer responses

for discrete and operationzl amplifier
circuits. Note sharp gp-amp falloff.

IuF

INPUT
20-35MV

Fig. 3—Active filter

with 30 dB power

gain. Q3 serves as

an impedance-

matching  emitter

follower on the

coupled pair.
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Your NTS success package

Choose a career in electronics:
Computers. Color TV Servicing.
Automation. Communications.
Whatever the field, NTS has a
complete home-study package to
get you to the top faster. 10 thor-
ough training courses. Each in-
cludes everything to give you the
working knowledge required of
successful technicians.

NTS Project-Method Training is
the practical way to learn elec-

64

tronics. It’s a proven combination
of lessons and the best profes-
sicnal kit equipment available.
NTS provides the biggest selec-
tion of kits ever offered in home-
study . . . all at no extra cost.
You’ll construct these exciting
kits to fully understand electronic
circuits, components, and con-
cepts. Our Project-Methed lets
you build skills by putting theory
into practice . .. by working with
your hands, as well as your head.

www americanradiohistorvy com

The NTS “learn and practice” ap-
proach makes ftraining at home
really easy. All it takes is a few
hours a week ... whether you're
starting from scratch or in ad-
vanced courses. This is the all-
inclusive success package that
put thousands of men into the
best paying jobs . .. cr into their
own business. If “just a living”
isn't geod enough for you, now is
the time to get something better
going tor you!

FADIO-ELECTRONICS
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NTS COMPUTER
ELECTRONICS

This is the future. And it's hap-
pening now. The number of com-
puters will increase many times
inthe next few years.

L4
-
-
-
-
-
-
-,
T
-

Exclusive new
Compu-Trainer®

NTS oifers a solid grounding in
computer operation, wiring, data
processing and programming.
One of the 10 important kits in-
cluded is our exclusive Compu-
Trainer®, It's a fully operational
computer logic trainer — loaded
with integrated circuits — the first
ever offered in home study. it in-
troduces you quickly to how,
what, when and why of computers

. from theory to practical serv-
icing techniques. This unit is
capable of performing 50,000 op-
erations per second. And it’s sent
at no extra cost.

NTS COLOR TV
SERVICING

This is a broad, easily understood

COLOR TV
295 SQ. IN. PICTURE

program designed to make you a
complete home-entertainment
service technician. Included, at
no extra cost, is a color TV
that has more features than any

OCTOBER 1969

set on the market. You also learn
all about stereo, hi-fi, multiplex
systems, and become a specialist
in Color TV Servicing. Kits also
include AM-SW radio, solid-state
radio, field-effect transistor volt-
ohmmeter, electronic tube tester.

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

You're trained in the “push-but-
ton” electronics that keep indus-
try going and growing ... from
relay type controls to highly
advanced systems essential to
production. You receive 16 kits in-
cluding a 5” wide band oscillo-
scope, and the new NTS elec-
tronics lab: a

fascinating NTS

exclusive
experi-
mental
laboratory.
A complete
workshop
which
makes you
familiar
with solid-
state,
miniature,
and integrated 5
circuits. Oscilloscope

NTS ELECTRONIC
COMMUNICATIONS

The use of 2-way radio systems in
private and commercial applica-
tions is skyrocketing. NTS pre-
pares you for the big-money
opportunities in the field of trans-
mitting and receiving equipment.
Your tuition will be refunded in
full it you cannot pass the FCC
exam for a 1st Class Commercial
Radio-Telephone License within

5 Watt AM Transmitter & Receiver

www.americanradiohistorv.com

six months after successfully
completing this course. Ycu build
valuable kits including Amateur-
Phone 6 Meter VHF Transceiver,
solid—state Radio, and a field-
effect transistor volt-ohmmeter.

CLASSROOM TRAINING
AT LOS ANGELES

You can take classroom training
at Los Angeles in sunny Southern
California. NTS occupies a city
block with over a million collars
in facilities devoted exclusively to
technical training. Check box in
coupon.

NATIONAL Gerned SCHOOLS

World-Wide Trammg Since 192¢

4000 South Figueroe Street
Los Angeles, Calif. 90037, U.S.A.

APPROVED FOR
VETERANS

Accredited Member: National As-
sociation of Trade and Technical
Schools, National Home Study
Council.

o——————— 3
| TODAY, MAIL NT3 3UIDE 1

| COUPON
| FOR FREE
| COLOR

| CATALOG [
| AND SAMPLE

| LESSON.

| NATIONAL TECHNICAL SCHOOLS

| 4000 S. Figueroa St., Los Angeles, Calif. 90037
Please rush Free Color Cataiog and
Sample Lesson, plus informaiion on
field checked below. No obligation.
No salesman will call.

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[] MASTER COURSE IN COLCR :

TV SERVICING |
COLOR TV SERVICING

MASTER COURSE IN T¥ & |

RADIO SERVICING ‘

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

ELE(ITR 3NI(,S

PRACTICAL TV & RADI2
SERVICING

MASTER COURSE IN ELEC-
TRONIC COMMUNICATIONS
FCC LICENSE COURSE
MASTER COURSE IN ELEC-
TRONICS TECHNOLOGY
INDUSTRIAL AND AUTOMATION
ELECTRONICS

COMPUTER ELECTRONICS
BASIC ELECTRONICS

0O o od o o od

Age

Address

City State Zip

[ Check if interested in Veteran Training
under new G.1. Bill.

[ Check if interested ONLY in Class-'oom
Training at Los Angeles. Dept. 206-109
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With this question squared away
(I hope), let’s take a look at Mr.
Mealing’s contribution to Technical
Topics.

An active bandpass filter

The filter shown in Fig. 1 is a
Twin-T notch filter. However, when
it is connected into a feedback loop,
the notch becomes the passband. This
happens becausc the filter reduces the
amount of feedback as resonance is
approached. Thus, the output has a
bandpass characteristic. The width of
the passband divided by the center
frequency is the Q of the circuit.
Ideally, this is equal to ¥4 of the gain
of the amplifier. Practically, this value
is seldom achieved.

Two configurations using an op-
erational amplifier are in Fig. 2. These
filters have a bandwidth of approxi-
mately 100 Hz. This is fine if you
want to listen to a whistle; but even
CW transmissions require a 400-Hz
bandwidth.

A discrete-component filter using

. -0
-9V

L2
i

ocCI70
BUFFER AMPL

Fig. 5—Vackar oscillator operates at 21
MHz and shifts frequency from human
body heat when person stands 2 feet

away.

three transistors is in Fig. 3. Q1 and
Q2 form an emitter-coupled pair. Q2
has a high-value collector resistor for
high gain. Unfortunately, this also
yiclds a high output impedance.
Therefore, Q3 has been added as an
impedance-matching emitter follower.
It is also a low-impcdance source for
the filter. Fig. 4 compares the re-
sponses of the circuits in Figs. 2 and 3.

The values in Fig. 1 will tune the
filter over a range of approximately
800-20,000 Hz. The center frequency
f, equals 1/6.28RC, and Q is necarly
constant over the entire frequency
range.

Note: The active filter in Fig. 3
has about 30 dB of power gain. An
input signal much more than 30 milli-
volts with drive Q2 to saturation. This
will degrade the filter characteristics.

A transistor Vackar

In June, we discussed a vacuum-
tube Vackar oscillator used by a
number of British hams. Figure 5 is
a transistor Vackar oscillator used by
G5BB for 21-MHz described in RSGB
Journal (Now Radio Communica-
tions). Oscillator tank coil L1 and the
buffer tank coil L2 consist of 19 and
23 turns, respectively, of No. 22 enam-
eled wire on Y4-inch slug-tuned forms.
The oscillator is coupled to an OCI170
buffer amplifier by a 2-turn coil wound
around the cold end of L1. The OC170
and AF114 are pnp junction germa-
nium transistors similar to the 2N1177.

GS5BB reported that the oscilla-
tor tank is extremely temperature sen-
sitive. Heat from a human body 2
feet away causes a gradual frequency
shift. Interesting design factors de-
veloped in the article are:

Enclose the oscillator and tank
circuit in a heavy metal box to pro-
tect it against drafts and sudden
changes in ambient temperature.

For maximum stability, seclect a
transistor with a cutoff frequency at
least ten times the operating fre-
quency and operate it in Class A.

Use inductive coupling to the

ANT
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FILTER

Y

AF
AMPL

=~ OUTPUT

Fig. 6—Uiltra-sharp
tuning superregener-
ative detector uses
Q2 as a vhf crystal-
controlled oscillator
for precision.

WwWwWw.americanradiohistorv.com

following circuit. Capacitive coupling
appears to have an adverse effect on
frequency stability

Unusual superregenerative
detector

The superregenerative detector is
characterised by high sensitivity and
poor sclectivity. Once the heart of
the basic vhf/uhf communications re-
ceiver, its use is now confined almost
entirely to model-control reccivers
where simplicity, light weight, small
size and low power drain outweigh
the disadvantages of broad tuning and
reradiation. (If you don’t know what
a superregenerative detector is or
how it works, a brief rundown fol-
lows this item.) The superregenerator
in Fig. 6 features ultra-sharp tuning
and very low power consumption. It
was developed by Ted Hart, of Collins
Radio and described in Electronic
Design and American Modeler mag-
azines. Disregarding the crystal be-
tween Q2’s collector and emitter and
the tuned circuit in the collector lead,
we have a conventional multivibrator
operating at 20-30 kHz. Now, look at
the circuit as though Q1, Cl, C2 and
R1 were omitted. We have Q2 con-
nected as a vhf crystal-controlled
oscillator. Replace the crystal with a
5-10-pF capacitor and we have a
tuned-collector oscillator. Combing
the multivibrator and crystal-con-
trolled oscillator functions, Ted Hart
has come up with a crystal-controlled
superregenerator using a multivibra-
tor-type quench circuit. Detected au-
dio is developed across R4. A Twin-T
or similar filter removes the quench
frequency before amplification.

Multivibrator frequency
adjustment

The crystul and tuned circuit are
selected for the desired receive fre-
quency. The multi-vibrator frequency
may be left as is or adjusted to a
frequency no higher than one hun-
dreth of the operating frequency.

[Superrcgenerative detector: Im-
agine an ordinary diode detector us-
ing the grid and cathode of a vacuum
tube or the base-emitter junction of
a transistor. The signal in the plate or
collector circuit is an amplified repli-
ca of the signal on the grid or base.
Take some of the detector’s rf output
voltage and feed it back to the input
in proper phase so it adds to the
input voltage and thus increases cir-
cuit amplification. This process is
regeneration. If we feed back enough
signal to overcome the Josses in the
input circuit. oscillation occurs.

A superregenerative detector is
a regenerative detector designed so it
quenches (goes in and out of oscilla-
tion) at a low rf rate—usually 20-100

RADIO-ELECTRONICS
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Khz). This additional regeneration
makes the circuit extremely sensitive.
Some superrcgenerators use a sepa-
rate oscillator to supply the quench
frequency but the simplest types pro-
duce the interruption frequency so a
scparate oscillator is not neceded.]

Wind-direction indicator

A number of methods have been
developed for remote-indicating wind
vanes. Among them are selsyns with
the repeater driving a pointer around
a compass rose; bridge circuits in
-which the resistance of one leg varies
with vane position so wind direction
is shown on a meter which indicates
bridge unbalance; and vane-driven ro-

Qﬁq@

ROTATING
SHAFT

REED
SWITCHES

5" PLASTIC BAR MAGNET
bisc Mogwgim
ABOV
BRACKET SWITCH BASE

SUPPORT
TUBE

Fig. 7—Solid-state wind indicator uses
reed switches as pickups and a vane-
driven bar magnet. Reeds are open nor-
mally.

tary switches with one position for
cach desired indication. The switch
contacts are connccetd to lamps
marked N, E, S, W, ctc. In many
instances, it is difficult to protect the
switch, pot or other pickup against
ravages of the weather so these sys-
tems required frequent maintenance.

This solid-state wind indicator,
described in Le Haut-Parleur, uses a
small vane-driven bar magnet and
reed switches as pickups (Fig. 7).
The switches are normally open types
connected between V.. and the base
of a 2NS525 transistor (Fig. 8). The
indicator is a 2-volt lamp in the col-
lector circuit. The diagram of a 4-
point indicator is shown in Fig. 9.
The rced switches are hermetically
sealed and are not affected by weath-
¢r or corrosive elements in the air.
Leads from the switches are run
through a cable to the transistors and
lamps at the remote point. R-E

CORRECTION

There is an error in the cir-
cuit of the Turn and Backup Indi-
cator on page 95 of the April issue.
Mr. J. M. Borde of Bombay, India
noticed that the right-turn lamps
are in series with the buzzer and
will not function if both are rated
at 12 volts. Actually Mr. Ives, the
designer, connected the right-turn
lamps between the flasher and
ground as in the left-turn circuit.
Our thanks to M. Borde for call-
ing the drafting error to our atten-
tion.

2V
| AMP

2N525

i00mA

=  Fig. 8—Reed
switches are con-
nected between
base and V. of

45Y  oNs257s.

2N525(4)

REED
SWITCHES
AR L

©

@§>N E

2V,I00mA
LAMPS

Ol P

Fig. 9—Overall dia-
gram of wind indica-
tor. Indicator lamps
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indicate what posi-

1
PRESS-TO-READ tjon the vane is in.
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QUICK TEST
HORIZONTAL
OSCILLATORS

For those odd occasions when
you want to know if the horizontal
oscillator is on-frequency, but don’t
have a scope with you. try this. You'li
need a standard “ringing-coi”™ of the
type used in horizontal multivibrators,
the correct size capacitor to make it
resonate at 15,750 Hz, and a diode.

Connect the diode in series with
one of the VOM leads and then con-
nect the meter across the <oil termi-
nals (sec diagram). Now, if you hold
the coil near the set’s horizenta: oscil-
lator coil, the horizontal output tube
plate lead, the flyback, or any other
point where there is a high 15.750-Hz
energy field you’ll get a good-sized
reading on the meter.

This can be read on the 0-1 or
0-2.5 dc volts scale, if the meter is at
least a 20,000 ohms per volt tvpe. A
more sensitive range is the 0-50 mi-
croampere scale.

15,750~ Hz
"RINGING COIL" /”‘7r\
/ ~
. ” o+
+ l
: 390pF ) =
| azuzy NOM. SET TO
1OR 2 VDC
' CR 50pA

If you want to do a bit of gadget-
cering, mount the coil on the end of
a small metal or plastic box. Inside
the box, mount a small variable
capacitor, say about 0-100 pF. and
then add enough fixed capacitance to
bring the coil back to resonance with
the variable capacitor set at about
half-range or 50 pF. for the stundard
horizontal oscillator coil, this would
be about another 220 pF for a total
around 390 pF. (This varies with dif-
ferent coils; check the one you use to
make sure.)

You can make a small dial-scale
on the box, and use a pointer knob.
This should be set at zero when the
frequency is exactly 15.750 Hz, and
then go + or — in either direction.

You can use this as a scrt of
rough ‘output indicator’, since it will
indicate the presence or absence of a
strong energy field on the nlate cap
of the horizontal output tube, the plate
lead to the high-voltage rectifier, the
damper tube or the flyback.

The ‘frequency’ calibration may
be a bit wide, if you get a low-Q coil,
but the output indication will be OK.
You'll get readings like 1-1.5 volts dc
with the pickup coil held against the
set’s oscillator coil.—Jack Darr
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PICK OF TFiE’ RECEIVER CROP

- When you p:cg@from the KENWOOD Tree you are  the market: today,«wnth “extras ' that sst each
- sure to pick the finest. And KENWOOD's new model apart from the competition and give
stereo receivers certainly prove the point! Which-  even the least expensive unit a mark of luxury.
ever one you choos2, you will be getting top per-= - Th!:oughout the world the KENWOOD Tree stands

- formance, top quality, and top value, That iz be-  as a symbo! of gquality, dependab:hty and- fine
cause KENWOOD krings you the most carefully- steréo performance, ..o take your pick—and
engmeered hand crafted ster'eo components on: pick the finast! .

e 1 S i
L4 - e i i m@»‘aw ,_vl. i -

S

&
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i
ii
1)

_KR-77. ., FET, 1C, Soli

I
F ¥4

TK-140X . .FET, IC, Solid St";te. Fl M 200- Watt .$343, 95

A anrahmp

KR-100 . . FET, IC, Solid State, FM/AM, 14

3700 S. Broadway Pl., Los Angeles Calif. 90007 = 69 41 Calamus Ave., WoodSIde N. Y 11377 e Exclusive Canadian Distr, — Perfect Mfg. & Supglies Carp. Ltd.

Circle 31 on reader service card
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NEW! anic

200-watt

stereo
amp

A new thick-film hybrid IC that can
deliver all the audio power you

need. Features damage-proof protective circuits

by F.S. KAMP und
J.C. SONDERMEYER™

ADVANCES IN  HIGH-POWER  THICK-
film technology combined with a
unique circuit have resulted in a hy-
brid IC power amplifier with universal
applicability.  The amplifier was de-
signed for the industrial and commer-
cial market where a high-power, au-
dio-range, reliable and compact linear

TABLE |
Data taken with split supply at
+37.5 volts, 4-ohm load, 1-kHz
signal frequency and feedback resis-
tor = 820 ohms.

Zero signal dissipation = 1.725
watts*

Input voltage = 1.00 @ 100watts
output

THD = 0.389% @ 100 watts out-
put

Input voltage — 0.62 @ 35 watts
output

THD = 0.149%, @ 35 watts output
* Of this, 585 mW is dissipation in
resistors R,, R, and R;, leaving a
device dissipation of 1.14 watts.

*RCA Elecironic Components, Somerville, N, J,
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amplifier was nceded.

Although not fabricated specifi-
cally for high-fidelity applications, the
pertormance  characteristics of  the
TA7625 hybrid power module (sce
Table | and Graphs 1-111) suggest it
is quite adequate for this purpose. The
photo above showing an encapsulated
and unencapsulated module mounted
on a heat-sink type chassis indicates
the extreme compactness possible for
a 200-watt stereo amplifier. The pow-
er supply for the modules is mounted
on a separate chassis, although single-
chassis construction is possible if pre-
ferred. The power modules are avail-
able for $80 each.

The protective circuitry of the
modules insures they cannot be inter-
nally damaged by a sustained short
the output or faulty power-supply
voltages. The design permits use of the
module with capacitive loads (clec-
trostatic speakers).

Structure & circuits

The internal structure of the hy-
brid amplifier is shown in Fig. 1. It
has a rugged steel basc plate on which

wWWwWw.americanradiohistorv.com

both the thick-film circuit and the out-
put assembly are mounted. This out-
put-transistor assembly is an all lead-
solder mount system with a lead frame
tor easy fabrication. A ceramic sub-
strate is wused under cach pellet to
isolate it from the base plate. The pel-
let is mounted on a heat spreader
which reduces the heat flux deasity by
the time it gets to the cerumic.

The schematic for the cirzuit of
the hyvbrid power amplifier is shown
in Fig. 2. A differential bridge (QIl-
Q2) is emploved at the input of the
amplifier to provide good control on
the quicscent operating paint  zero-
output voltage. Imbalances of the
hridge circuit with supply wvariations
are solved bv using constant-current
source Q3 in the emitter circuit, This
approach is almost universally used
in integrated circuits to function over a
wide range of supply voltages

The voltage at pin 8 dictates the
output voltage at pin 3. A pair of
matched resistors (R2 and R34+ con-
trol the output voltage to half the
supply voltage. Pin 8 is grounced di-
rectly for the split supply case (Fig.
3-a) and ac-grounded with a 100-pF
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e 3 4-0HM LOAD — x LS A / i | SINGLE PWR SUPPLY:
2 820-0HM FEEDBACK PO S B Sy +V 2
o RESISTANCE 2 - S T
= \ S 52 & olfeow
S 2 N o 9 ] Pt N
| @
g 3 0. t ] o - /,‘4 "“\
3 VI L | Y \
g | 5003 “IKHz = 7 \
o -/ < FREQUENCY = IKHz o B
= 5002 SPLIT PWR SUPPLY =—— i a0w | b
& I SINGLE PWR SUPPLY === " [
eoob L tuib 1Tl I 5003 P o . -31 |
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VA R capacitor for the single supply case
LEAD FRAME METAL SUBSTRATE PWR TRANSISTOR g
-~ . {0I0,QH) PELLETS (Fig. 3-b) The constant-current
by
Graphs I-Ill above ~ Sources (Q3 and Q4) allow the am-
show performance plifier to be biased properly from
curves for the IC.  (otal supply voltage of much less than
The Fig. 1 photo 34 (ot to the 75-volt maximum.
(left) shows the o "
interior of the hy- The true class-B (.]Udsl-COlh.ple‘
brid module and mentary output/driver stage is driven
Fig. 2 below is the by the bidirectional current source.
1r;\/§a7ti6c25 sche:  the output devices (QI0 and QII)
’ are chips from the 2N3055 family and
the pnp/npn drivers are from the
2N5322/2N5320 families. The bidi-
rectional current source npn/pnp’s
are from the 2N2101/2N4036 fam-
ilies.
_ A technique for eliminating cross-
L ; 4 : over distortion in class-B output stages

THICK~F g & . . .

CERAMIC SUBSTRATE TR EERSLL R e TRl is to operate them from a high-imped-
e e e .
| <R3 RS <
l 210K 8200 ¢
| S
17
[

4700 |
50/

T2V |e
L ]| Jebe

l R1 R4
9, 1.BK 18K
O-A/W :
L5/ |
25V Ql
INPUT|
I
L |0
A~ c2
|
| ‘RZ
| 10K
e -
“Miller No. 5220 or 40 turns of No. 20 copper wire (3 layers) over a 2W carbon resistor (100K}
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ance source (a current source). The
current transfer characteristics of a
typical output stage do not exhibit the
offset steps as do the transconduc-
tance characteristics. The high-imped-
ance source consists of a second cur-
rent source. Q4. direct-coupled to the
class-A predriver, Q5. In this case, the
class-A stage is a pnp device since the
bridge devices are now npn type.
This arrangement also allows the cur-
rent source to be an npn type as wcll
and can share the same reference di-
odes, DI and D2.

This approach is a simple col-
lector-to-collector connection of com-
plementary devices providing an in-
herently high collector impedance
source: together with the differential
bridge, the system performs as a “con-

=37V

Fig. 3-a—This power supply configura-
tion is a split supply (pin 8 grounded).

Fig. 3-b—The single supply arrangement
with pin 8 ac grounded through 100 uF.

trolled bidirectional current sowice.”
[ts operation is completely indz2pen-
dent of supply voltage variations.
Versatility was achieved by hiino-
ing the feedback terminal out (pin
7). Maximum gain is limited by the
100-ohm internal resistor, R10.

The load-line limiting  circuit
(shaded area) protects the amplifier
from a sustained short at the output.
This unique limiting circuit places re-
strictions on the allowable operating
area of the drivers and outputs. It
functions as a voltage and current
sampling circuit to proyide opecrating

OCTOBER 1969

N ]
T
FULL WAVE
nrv BRIDGE
60Hz =
SW f
(SLO Ftan.o) c '| c; ZI
: N . |
-V - +V

Power supply circuit for stereo ampl.
TA-7625 Power Supplies

Pou: Cl-C2 DI-D4 F

120 watts 5000 pF INI1202A TA
(60W/chan.) 50V

40 watts 3500 uF INILl614 2A
(20W/chan.) 50V

limitations on the output devices. The
limits chosen do not inhibit normal
operation, but any overload condition
including a short circuit will remain
within the safe area of operation of
the device. Diodes D7 and D8 and
the load-line limiting circuit protect
against a faulty output transformer
secondary that may reflect voltages to
the amplifier_output termination, ex-
ceeding the power supply voltages.
The diodes clamp this reflected volt-
age to the power supply. while the
load-line limiting circuit limits the
drive.

Controlling the gain bandwidth
product of the output stage in relation
to the preceding stages and adding the
10-pH inductor and R23-C7 for ca-
pacitive loads are other design factors
for added versatility. R-E

RCA KCS144-E TV CHASSIS

There is a common defect in this
set’s tuner that is likely to cause
trouble as the set ages. The symptoms
usually show up first as flashing in
the picture accompanicd by a loss of
vertical sync. Later. the circuit break-
er will open intermittently, When the
circuit breaker is reset, the sct plays
normally for quitc a while.

It the trouble is not corrected at
this point. the 4700-ohm. I-watt and
470-ohm, V2 -watt resistors (R13 and
R9I, respectively) in the tuner will
burn up. If the tuner is run through
the wuhf channels. RS5 and R56
(2200 and 1500 ohms, respectively)
will also burn up.

This trouble has been traced to
a terminal lug that carries B-plus volt-
age to C26. This lug is so close to
ground that if a small particle of dust
or other foreign matter lodges at this
point, it will develop a carbon path
to ground. Then the fun begins.—Sid
Elliot

www.americanradiohistorv.com

TRY
THIS
ONE

HOMEMADE RUBBER FEET

You can make feet or pads for
your home-brew gear out of @ si icone
rubber caulking compound such as
G-E’s Bathtub Seal. You can get it at
most hardware stores.

Squirt the rubber cement at the de-

H

sired spot and smooth the edges with a
knife. Level the fect as well as pessible.
Let the cement set over night. The next
day grind off the rough edges so t1e feet
are even and the case is level. (Be sure
the surface is clean before applving the
rubber cement).—Honer L. Davidson

CLOCK SHAFT REPAR

A clock radio in our shop had a
knob that turned the hands and also set
the alarm, but the knob was slip»ing on
its shaft. The threads on the smzll shaft
from the clock body were stripp=d, and
the aluminum extension shaft would
turn around it. Since aluminum is not
easily soldered, we made a replzcement
from a brass ballpoint-pen cartridge.

Cut off the ballpoint and solder that
end of the tube to the threaded brass
shaft on the clock. Measure the length
of the original shaft and at that point
solder a large washer with a small hole,
as a knob. Snip off the remaining brass.
Enlarge the hole in the Masonite back to
pass the large washer.—H. L. Davidson

WANTED: TECHNOTES

If you are continuously fighting
“tough-dog™ service jobs, keep your
cyes on Techinotes. The chancas are
good that a fellow techrician has
passcd on the dope that will help you
tame the next “dog” that lards on
your bench.

‘ If you tame a dog, let us krow all
about it. We'll pass the word along
and pay you at our regular rates.
Schematics and photo bring an extra
bonus.

vl
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r - (mainly ar the top) and poor hori-
e v.ce zontal linearity. The horizontal effi-

n n R ,
The two halves of the yoke's fer-
I n I c rite core seem to be split. The crack is

poor convergence, bad pincushioning

ciency coil affects the edges of the
raster, but docesn't help the center.

about 2 mm wide. I checked others,

By JACK DARR and they do not show this wide a
SERVICE EDITOR crack. Could this have any effect?—
J. E., San Francisco., Calif.
Yoke cracked Very likely! The two halves of
In a Magnavox U904713-15, with  this core should be cemented togeth-
the 237 rectangular color tibe, I have  cr, with about 0.001” “gap”. This (continued on page 78)
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wen
~ makes
solderlng simple

Model 199K, “&5%& Model 450K4 3 in 1
5 pec. kit ‘All-Purpose soldering kit

130 watt “instant heat” soldering gun for wiring, appliance WEN exclusive single post design gives long reach & clear
repair, radio, T.V., etc. Kit includes: solder gun with long view of work. Automatic heat control for all soldering
nosed tip, 1 tip for cutting plastic and removing putty, jobs. 3 interchangeable tips—3 separate heat ranges 25-
1 fiatiron tip for removing dents from wood $ 100 watts. 100-200 watts, 200-450 watts.

and heat sealing, 5 ft. solder, attractive ggs Handsome molded plastic carrying case. 95
heavy gauge metal case. Mfg. Sugg. List Mfg. Sugg. List

Mode! 75. For fast light work.
Produces up to 100 watt heat.
Mfg. Sugg. List $5.95

Mode! 250. 250 watt solder-
ing gun. Heats in 3 seconds
Mfg. Sugg. List $12.95

Mode! 100K Kit Model 222KS5. Soldering kit, 2
100 watts in 2% seconds tips, 2 heat ranges—25-200 watts.
Mfg. Sugg. List $7.95 Mfg. Sugg. List $11.95

WEN PRODUCTS, INC. U @

5808 NORTHWEST HIGHWAY. CHIC n.nn ILLINDIS 60631 312/763/6060
INDUSTRIALLY LISTED FOR CONTINUQUS DUTY, 100%: AMERICAN MADE

Circle 32 on reader service card
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not all
cardioid microphones
are alike ...

2 the
UNISPHERE” |

TRUE CARDIOID UNIDIRECTIONAL DYNAMIC

MICROPHONE SOLVES ALL THESE
COMMON MICROPHONE PROBLEMS!

PROBLEMS CAUSED BY INEFFICIENT REJECTION OF UNWANTED SOUNDS BY THE

MICROPHONE

SITUATION

PROBLEM

CAUSES

SOLUTION

REFLECTIONS

Feedback occurs where a
so-called “cardioid’”” micro-
phone is used and the
speakers are placed to the
rear of the microphone. A
common occurrence in
churches, auditoriums, and
meeting rooms.

Sound bounces off hard surfaces
on the walls, floor and ceiling,
in and around the audience area
and the micophone used is
not effective in rejecting these
sounds at all frequencies, and
in all planes about its axis.

The Unisphere rejects soun ] at
the rear with uniformity a all
frequencies. Sounds bouncing
off floors or other surfaces are
uniformly rejected.

COLUMN
LOUDSPEAKERS

Unexplained feedback. Col-
umn loudspeakers are used
to distribute sound more
evenly to the audience in
churches and auditoriums.

Feedback occurs when rear and
side sound lobes of column
speakers coincide with rear and
side lobes of so-called *‘cardi-
oid” microphones.

The Unisphere solves the p-ab-
lem because it has no rear or
side lobes. Thus it rejects the
side and rear lobes of the
sound column speakers.

REVERBERANT

BQOM!

A disturbing, echoing effect
of low frequency sound often
found in churches, large au-
ditoriums. and arenas.

Ltow frequency reverberation and
boominess occuring when mic-
rophone fails to retain unidi-
rectional characteristics at low
frequencies.

The Unisphere maintains a ¢ ni-
form pattern of sound rejection
at all frequencies, ever as ow
as 70 Hz. The responss hzs a
controlled roll-off of the ow
end — low frequency rever-
beration diminishes erfect of
boomy hall.

PROBLEMS CAUSED BY THE MICROPHONFE'S INEFFECTIVENESS IN PICKING UP THE DESIRED SOUND

GROUP COVERAGE
WITH ONE MICROPHONE

&8 &y
1’/ fr{‘w Q/x

A single microphone does
not provide uniform cover-
age of a group. This is
commonly experienced with
choral groups, quartettes, in-
strumental combos, and
speaker panels.

The particular “cardioid”” micro-
phone used lacks a uniform
pickup pattern, so that persons
in different positions within the
gencral pickup area of the
microphone are heard with vary-
ing tonal quality and volume.

The Unisphere affords 1nifcrm
pickup of the group with a re-
sulting consistency in volume
and sound quality among the
members of the group.

USING MULTIPLE -
MICROPHONES

Variation in the pickup level
and tonal quality exists
throughout the broad area to
be covered. This may occur
in stage pickup of musical
and dramatic productions,
panels and audience partici-
pation events.

The pickup pattern of the micro-
phones used is too narrow,
causing “holes’ and ""hot spots.”
The ofi-axis frequency response
of the microphones also varies.

The Unisphere permits smoath-
ness in pickup as true cardinid
pattern gives broad coverige
with uniformity throughout
coverage area. Elimina es
““holes,”” ““hot spots.”” and
variations in sound quality,
simplifies blending ma-y mi-
crophones.

DISTANT PICKUP

T U

Too much background noise
or feedback results when
working with microphone at
desired distance from sound
source.

Long-range microphones are less
directional with lower frequen-
cies. Lobes or hot spots allow
background noise or feedback.

Use the Unisphere to gain ral-
atively long range with effact ve
rejection of sound at all f-e-
quencies at the rear of the
microphone.

OCTOBER

SHURE BROTHERS, INC., 222 HARTREY AVE.,, EVANSTON, ILL. 60204

1969
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SERVICE CLINIC

{continued from page 74)

problem occurs in other makes, and
causes, at the very least, bad con-
vergence. In this case, with a 2-mm
gap, it could be causing all your trou-
bles. Tighten it up until you can't sce
the crack.

Needs a bias box

How about u diagram for a TV

bias  supply. ac-powered?—I. W.,
Middleboro, Muss.

Here it is. IUs just a small fifa-
ment transformer. silicon rectifier,

filter capacitor and a variable resistor.
The transformer determines the

voltage. To be safe, get a 24-volt one
if you can. The silicon rectifier can be
any kind. The filter capacitor should
be about 500 pF at 50 volts, and the
variable resistor something like a 2-

PRI -
nrv L
s , + 5000

= 2w +

24V AC —F)

watt wircwound at about 500 ohms.

This will give you a peak dc of
about 30 volts. You can calibrate the
variable-resistor knob, or measure it
with a dc voltmeter.

7 e

; “..:::: : Q

BRAND NEW EDITION

1970 Catalog 700

Featuring Everything in Electronics for

Serving The Public
Since 1020

¢ HOME e INDUSTRY e LABORATORY

from the “World’s

Hi-Fi & Electronics Center”

496 Pages

Electronic Parts...Tubes...
Tools

Citizens Band Equipment

PA Equipment

Test Instruments

Closed Circuit TV

Stereo Hi-Fi Systems &
Components

Tape Recorders

Amateur Radio Equipment

Radio & TV Sets &
Accessories

Cameras & Supplies

Books

LAFAYETTE RADIO ELECTRONICS
Dept. 17109

SYOSSET, L.I., N.Y. 11791

0000000 0000000 e0R00 000000000000 eEsensnnensontoses

: Send FREE 1970 CATALOG 700 17109
Send For FREE :
1970 Catalog § INALIIC. .ot ii i e ee et eee e e e et s e rreabens e e s erasennenns reeeererenenns .
TODAY § Address.....coovvveveeeieeeeieneenniiienianenns eereeereereeratrneraettrrreseenaranas
§ [ 0} RN State......ocoevnrireriiennnnns Zip.....ccvuenn
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Testing 1500 speakers

I take care of a 1500-unit drice-in
theater. This requires a lot of speaker
testing. How about some kind of test unit
that would let me check individual
speakers without having to go to the
booth to turn on the amplifier®—P. R.,
South Plainfield, N. ].

Easy. All you'll nced is a small
audio signal gencrator with about 4-6
volts output. Each of your speakers
will have a matching transformer.
Lift one side of the primary and
couple the test signal to the trans-

former. If anything is wrong, you
won’t hear the sound.
Several small noise- or buzzer-

type signal generators are available.
With one of these and a good vom,
you should be able to make any nec-
cssary tests. R-E

This column is for vour service
problems—TV, radio, audio or gen-
eral industrial electronics. We
answer all questions individually by
mail, free of charge. and the more in-
teresting ones will be printed here.
If vou're really stuck, write
We'll do our best to help you. Den't
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.

and

us.

South. New York 10003.
196 e AMAZING OFFER
|~-M( y RADIO & TV SERVICE DATA
1964
B Yaur hest, complete souree for all

necded RADIO el TV diagrams and
helpful servicine

duta. Most amazing
values. Only 52,50, 813, 84, per giant
Cover all important makes,
U~e this en-

volunte.
models of all perinda.

tire ad as your so-risk order form.

.-———- NO-RISK ORDER COUPON — ——-
| TELEVISION SERVICE MANUALS :

Supreme TV manunls are best for {aster,

repairs. Lowest prived. Faotory data on pra
sels. Complele ecireuits, all needed alignmients
wiring homd views, wavefoarms, valtages. produetion
changes, and souble-page sehiematios. Only $3 wnl $4
I per Livge annual nunual. Cheek volumes wanted, send

| entire advertisement as your orter form.

I D 1969 TV, $4. 1968 TV. $4. T 1967 TV, $4,
11966 TV, s3. Additional 1965 TV, §3.
1965 TV. 33, 1964 TV. $3. 1963 TV, $3.

) Adm(mnal 19462 TV, $3

11961 TV Munual. $3. TTI960 TV Manual. $3.
O Addlhonal 1959 TV, $3. ~ Early 1959 TV, $3.
(L] 1938 TV Manual, 53 C Addltvonal 1957 TV, §3.
] 1953 TV, $3. 1954 TV, §3. 1951 TV, 3$3.
] Master Index (o all TV & Rudio Manuals, 25¢

RADIO DIAGRAM MANUALS

Here e low-priced radio manuals that simplify

repairing. Cover everything vou need trom  recent

!
!
I
!
I
|
Early 1962 TV, $3. I
!
[
[
I
!
radios to preevwar old-timers: home  radios,  slereo, !

eombinations,
FAL,
maties.
printed boards,

i sistor por
1.

amdl  autn sets,
all needed o £
voltigre data, ddial

stringing. hinis. Volumes ae big,

8.1/9x117% about 190 pages, cach. |
. 1865, 1964, 1963, 1962, 1 1961, I
) 1960, — 1959, ° 1938, 1956. 1955, [ 1954,
1953, [ 1952, 1951, 1950, t948. T 1946,
[ 1942, [ t941, (1 1940, 7 1926+ 38, EACH. $2.50

SUPREME PUBLICATIONS
1760 Balsam Road, Highland Park, ILL., 50035

!

!

!
g !
iush teday TV and Radio manuals checked in
peerisk order form of thie ad. Send posgaid, 1 am |
enclosing full price. You gumantee my c..mpmel
satisfaction ur my money back. I
!
!
|

Name:

Address:

City: State:

]
=
=]
&
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will tell you everything!—Complete Specs
including schematics!

MARK TEN SGR

CAPACITIVE DISCHARGE IGNITION SYSTEM

Now discover for yourself the dramatic improvement in performance of yo.r
car, camper. jeep, truck, boat— any vehicie! Delta's remarkable electroric
achievement saves on gas, promotes better acceleration, gives your car that
zip you've always wanted. Find out why even Detroit has finally come around
in five years of proven reliability, Deita's Mark Ten has set new records of
ignition benefits. No re-wiring! Works on literally any type of gasoline engire.

A Dramatic Increase in Performance and A Points and Plugs Last 3 to 10 Times
in Fast Acceleration Langer

A Promotes More Complete Cambustion A Up to 209% Miteage Increase

KIT FORM $2995 $44%5pd.

MODEL 3000 FET VOM

ONLY
Delta now offers a compact, versatile, and extremely sen-
sitive VOM which combines FETs and ICs for extreme
accuracy. Compact (6%2"W x 8”H x 312"D), portable. Wt.
334 Ibs.
IN KIT FORM: Feedback network with pre-selected com-
ponents to eliminate all final calibration. Ready to use
when assembled!

NEW DELTA FEATURES:
A

A HIR

ONLY

S[4%,

Only $599p5pd-

A Fully temperature compensated for low low
zero drift

Mirror scale 200 A D’Arsenval meter A Ten turns ZERO and OHMS adjust

Integrated circuit (IC) operational amplifier
for extreme accuracy

FET input stage with current regulator
Two stage transistor current regulator and
Zener diode on OHMS for absolute stability
and accuracy

Voltage clippers for protection of input
stage

A
A
A

A

T . ] _

1 DELTA: Please send me literature immediately.

| 1 am enclosing §$. __ for items checked.

| ] Mark Ten SCR (] Kit (] Assembled)

I ] Mode! 3000 FET VOM (] Kit ] Assembled)

| ] Computach (Kit only}

| Please ship immediately.

| Name _

I Address . _ S

| City ‘State S— — Zip

| *My car is (Madel) (Year)

T S e N —u S
OCTOBER 1969

> > >

A 10 Megohms input impedance

£\ COMPUTACH

potentiometers

Epoxy giass circuit boards and metal case
Enclosed switches

Uses readily available type AA cells

Uses standard test leads for maximum
flexibility and ease of measurement

solid-state electronic matched components Meter: 38~ dia. X 338" deep
used in the computer, coupled with the
finest precision meter in the world. Works
on all 2, 3, 4, and 6 cylinder 2 cycle and

with 4-6-8 cylinder— 3 cycle 12 volt engines,

A 0-8000 RPM range
A Perfect linearity — zero parala
et ) T n A Adjustable set pointer
a, pioncers in ignition who pro- ;
duced the fabulous MARK TEN*, now offer : \;Vlde angle qeedlg sweep-
) . ransiucent illuminated dial
a precise computer-tachometer which obse- A 3 p
letes any type tachometer on the market Chrome plated die-cast housing
today! You achieve unbelievable accuracy A All-angle ball & socket mourtin:
in RPM readings due to the advanced, A Use it with ANY ignition s¢stem
A
A

needed.

*An exclusive computer-
tachometer for precise
RPM measurement in
easy-to-build Kit form!

KIT FORM ONLY

|
|
I
: Write today for complete
| literature packet

|

|

|

|

|

DELTA PRODUCTS, inc.

P.0. BOX 1147 ¢ GRAND JUNCTION, COLORADO 81501
Circle 36 on reader serxice card
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SINCLAIR
AUDIONICS

IC-10
the world’s most advanced

HIGH-FIDELITY
AMPLIFIER

Specifications

Power output: 10 watts peak, 5 watts RMS
continuous

Frequency Response: 5Hz to 100KHz plus
or minus one decibel

Total Harmonic Distortion: Less than 1%
at full output

Load Impedance: 3 to 16 ohms

Power Gain: 110 db

Supply voltage: 8 to 18 volts DC

Size: 1 x .4 x .2 inches

Sensitivity: 5 mv

Input impedance: Adjustable externally up
to 2.5 ohms for above sensitivity,

Circuit Description

The first three transistors are used in the
preamp and the remaining 10 in the power
amplifier. The output stage operates in
class AB with closely controlled quiescent
current which is independent of tempera-
ture. A high level of overall feedback is
used throughout both sections and the
amplifier is completely free from crossover
distortion at all supply voltages. Battery
operation is eminently satisfactory.

Construction

The monolithic !C chip is bonded onto a
gold plated area on the heat sink bar
which runs through the package. Wires are
then welded between the IC and the tops
of the pins which are also gold plated in
this region. Finally the complete assembly
is encapsulated in solid plastic which com-
pletely protects the circuit. The final de-
vice is so rugged that it can be dropped
thirty feet on to concrete without any ef-
fect on performance. The circuit also func-
tions perfectly at all temperature extremes
from well beiow zero to above the boiling
point of water.

Applications

Each IC-10 is sold with a very comprehen-
sive manual giving circuit and wiring dia-
grams for a large number of applications
in addition to high fidelity uses. These in-
clude public address, use in cars, inter-
com systems, stabilized power supplies,
electronic organs, oscillators, volt meters,
tape recorders, solar celi amplifier, radio
receivers. The transistors in the 1C-10 have
cut off frequencies higher than 500MHz so
the preamp section can be used as an RF
or IF amplifier making it possible to
build complete radio receivers without any
additional transistors.

SINCLAIR IC-10 $12.00

Check or money order. Allow 2 wks. deiivery.

Send for complete literature describing the
complete line of Sinclair-Audionics products.

AUDIONICS INC.

9701 S.E. Mill
Portland, Ore.
97216

MAIL EARLY

IN THE DAY/

Z2/PCODE wymsers
BELONG
IN ALL ADDRESSES

&

»
e
YOUR POSTMASTER

Circle 37 on reader service card
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DEALERS!

HOBBYISTS!

1l /

NEW AND

FREE
FROM WINEGARD

Our giantcatalogof TVand FM antennas,
mounts, wire, couplers, amplifiers, wail
plates and antenna systems equip-
ment!

Now, for the first time ever, you can
have Winegard's sensational 52-page
Catalog iliustrating and describing the
world’s most complete line of high qual-
ity antennas and MATV equipment for
homes and commercial buildings. That's
rightt Even if you're notin the electronics
business, you can use this Catalog to
select Winegard products. Send for your
FREE copy today, plus the name of your
nearest Winegard distributor.

Winegard

ANTENNA BYBTEMS

l WINEGARD COMPANY, 3013-6 Kirkwood Street
8 Burlington, lowa 52601

2 Gentlemen: Please send me your FREE Catalog.

B [ Electronics is my business. O Electronics is my hobby.

-
a
1
1
1
1
1
1 1
1 1
1 e L= 1
§ NAME (please print) 1
1 1
1 1
B ADDRESS 1
1 1
i i
1 CiTY 1
1 B
= STATE zZiP =
CL LT T LL L L1 [ [ [

www americanradiohistorvy com

V'T ELECTRONIC SURPLUS

@ Nationally Known-World Famous SURPLUS CENTER offers
finest, most expensive, Government Surplus electvonic units and
components at a fraction of their original acquisition cost,

ORDER DIRECT FROM AD or WRITE FOR CATALOGS

COMPUTER TRANSISTORS ON HEAT SINKS

18M Computer Quality Units ” i k
® {1#22-928)+= Unil cnosists of one 150+ ¥ 5
wall  pover transistor  on  hesvy. ribhed, ;§
aluminum  heat sk, Many  expermeotal k-
uses, (11b.) 2

Cost Gov't Over s10.00 91.99

® (#22-915) -+ tnit consists of two 150~
walt power (ransistors, 3 s, seversl
diodes, eapacitors, resistors, elc. on heaty,
ribbed aluminum beat smhs, lleal tor use as
motar speed contral, (4 1bs.)

Cost Gov Over s35.00 94,91

RUNNING TIME METER

@ (HOX-104 }- - Use tu record number of op-
erating hours of electric lights and electrical
devices such as refrigerators, furnaces, efc.
Records total hours, tenths and hundredths up ¥
0 9,9 fiours. For 113-volt, G0<cyeles. 1

Size 412 x 3 X 247, Sulpping weight 2 1bs, $5.69 .
. Cost Over $29.00

12 and 24-VOLT TRANSFORMER

o (#15-920) - .Gonera) Electric 115-volt,
&0-cycle 10 12 and 24-volts @ T50-watls.
Capacity 42-amps, @ 2d-volts, Hi-umps. at
12-volts. Usetul for buttery chargers, munning
DC motors, etc, 7°* 1 5 X 3", (18 lbs.)

Cost Goy't Over $35.00 $16.72

EXPANDED SCALE 0 - 15 DCYM

@ (4#21-900 ) -~ Brand new, expensive voltmeter
yeads 9.3 ta 16-volts DC and 5 to 8-volts. Very uselul
for autometive and aircralt battery charge indicator,

elc, D'Arsonval movement, black phesollo case,
T x 3 a2, (3ibs,)
ussze  $12.95

SURPLYUS TELETYPEWRITERS

® (ITEM H212-836) = « 1'ned but excellent
Ortg. Cost  teletvpeuriters, Siodel 1 "complete | win

over .. (0. Data<Com. Permlis using (eles
$1500.00 &spewriter over reguiar long distance eone
. mection, Compirte with A" power supply,
control telcphone, eic, Bl 160 lus, Size

SPECIAL FEAE R 20N § VAN
® Aleo have Mmited rumber Model 13
$249.50 Teicupcunters with perloalor, Data-Com,

eic. Woale for Sate prive.

SEND 25¢ COIN OR STAMPS FOR CATALOGS
§ All ttems FOB

SURPLUS CENTER

Money Back Guarantes

DEPT. RE 109 LINCOLN, NEBR, €6501

HERE'S
PROOF!

PROOF that “SUPER
100" tuner cleaner
is BETTER!

Tested by a leading
independent laboratory
against competitive

products!
SUPER 100 A B Cc
CLEANING Excellent | Good Fair Fair
LUBRICATION Good Fair Fair Poor
PLASTIC ATTACK None None | None | None
FLAMMABILITY None None | None | None
CONOQUCTIVITY None None | Slight | Slight
ANJ;S;@E}?ON Excellent Fair Poor Poor
DRIFT None Slight | Yes Yes

SUPER 100 TUNER CLEANER . . . for
COLOR and Black and White TV tuners

6 oz. spray can with INJECTORALL steel
needle CAT. NO. 100-6 net $2.10

Buy it at your Electronic Dealer.
For free catalog on the complete line,
write to:

INJECTORALL ELECTRONICS CORP.

Great Neck, New York 11024
e—— e e
Circle 39 on reader service card
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Don’t sell a color
picture tube unless its
been on a test ride.

Down at the bottom of the page, you have a major advance in space-
age homeliness.

And a major advance in color tube testing as well,

That machine squatting down there is our beloved Iron Horse, the
fully-automated, revolving carousel we use to test our color bright 85°
tubes for emission, gas leakage, shorts, arcing and screen uniformity
prior to shipment.

Now we don't intend to go into a song and dance on how total auto-
mation reduces testing error.

But we will tell you one thing.

Our Iron Horse test ride, combined with our life
testing and 1009 set testing, makes it almost im-
possible for you to get a defective color tube from
us.

Which in turn makes it almost im-
possible for you 1o get chewed out
by a customer.

Nexttime you nced acolor re-

|
placement tube, remember the 3
great thing about the color
bright 85. We don’t send it to
you till it’s been around.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

Circle 40 on reader service card
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flameless
heat guns
can to

air instantly.

. RA
&
H

\,&/

there’s no end to
what Master

fast adjustable heat to 1,000° F.
m Shrinks tubing, molds or
welds plastics, dries finishes, etc.
m Adjustable orifice allows
precise temperature regulation.
m Switches from hot to cool

m Takes a variety of air flow
adapters to match any job,

FREE Catalog of
Flameless Heat Guns,
Blowers, Air Heat
Torches, Tile Softeners.
Paint Blisterers

(i
SIERE

oppliomee. canpierclio,
Racine, Wisconsin 53403

Write for new

Circle 41 on reader service card

Accuracy like a VTVM...
Convenience like a VOM...

NEW BATTERY-OPERATED FET
SOLID-STATE VOLT-OHMMETER #1186

a-build KIT

Now you can get all the benefits of a
VTVM (laboratory accuracy, stability and
wide range) but with its drawbacks gone.
no plugging into an AC outlet, no waiting
for warm-up, no bulkiness. New Field
Etfect Transistor (FET) design makes
possible low loading, instant-on battery.
operation and small size. Excellent for
both bench and field work,

Compare these valuable features;

e High impedance low loading: 11 meg-
ohms input on UC, 1 megohm on AC
500-times more sensitive than a standard
20,000 ohms-per-volt VOM e Wwide-range
versatility: 4 P-P AC voltage ranges: 0-3.3,
33, 330, 1200V; 4 RMS AC voltage ranges:
0-1.2,12,120, 1200V; 4 DC voltage ranges:
0-1.2,12,120, 1200V; 4 Resistance ranges:
0-1K, 0-100K, 0-10 meg., 0-1000 meg.;
4DB ranges: —-24 to --56DB.

Sensitive easy-to-read 414" 200 micro-
amp meter. Zero center position avail-
able. Comprises FET transistor, 4 silicon
transistors, 2 diodes. Meter and tran-
sistors protected against burnout. Etched
panel for durability. High.-impact bake-
lite case with handle useable as instru-
ment stand, Kit has simplified step-by-
step assembly instructions. Both kit and
factory-wired versions shipped complete
with batteries and test |eads. 5Y4"‘H x
634"'W x 273D, 3 Ibs.

82

end FREE catalog of complete EMC line
nd name of nearest distributor. RE-10

»w

Zip.

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York, M.¥, 10012

Ecpert: Pan-Mu Carp, 1770 Rowap. MY, WY, BOO01

CB Troubleshooter’s
Casehook ... . ..

Case 1:

Andrew J. Mueller®*

Distorted modulation and frequent modulator
tube replacement.

Common to: ECI Fleet Courier.

TO FINAL RF AMPL

MODULATOR
68Q5 240V @
005 3 250V
FROM 7
\4
2ND Sat0K 3 (Ioov’
AUDIO 3
AMPL < IO“FI+ 2 1508 B+
/T ?' R h_fgmr OF TR RELAY
\ Lot
29 SHORTED _l_‘""“
Remedy: Replace C29.
Reasoning: When C29 shorts, it removes bias from the

6BQ5. The tube now draws excessive plate cur-
rent, causing premature tube failure. Modula-
tion is distorted since the operating point shifts
when bias is removed. The effect of this no-bias
condition is that the output signal is not
symmetrical with the input signal, hence the dis-
tortion. R-E

VERTICAL POSITIONING TROUBLE IN SCOPE

1 just built a kit scope. Now., I can't position the trace ver-
tically, more than about 112 inches from the top or the bottom
of the CRT. All of the volages in the circuit check, except for
the pin-2 grid of the 12BH7. Book says 8.5 volis to ground, and
I've got 28 volts. The company service department gave me no
encouragement, but they insist that 1 should have 8.5 volts at this
point, as the book suys. What's going on?—A. W., Albanv, Ga.

Believe them. After all, they muade the thing! Seriously, you
can see that this much difference in voltage between these two
tubes would cause a “difference’ in the steady-state de¢ plate volt-
ages. and a shift of the spot position. Looking at this circuit. I'd
say that by taking out all tubes, you could measure voltages
across that voltage divider (which is all that resistor string is)
and tell where your trouble is really located. I'd tend to suspect a
slight leakage (say about 20 volts worth) through that 0.1-uf

coupling capacitor from the 6BQ7 plate. R-E
134 v
3.3K
0
FRF S VERTICAL FERT
FIXED TAP L] PLATES
33K

be
tsuppLy

RADIO-ELECTRONICS
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Go on a quality kick

You can afford it
with these Outperformers

You give up nothing — except a high price — when you buy
these quality performance Pioneer hi-fi units. Designed for
the discriminating budget-minded buyer, they contain ad-
vanced engineering features and looks that put them in
the class of much more expensive stereo components.

SA-500 INTEGRATED STEREO AMPLIFIER — The perfect
starter unit for a stereo system, the all solid state SA-500
produces 44 watts of music power. Even at the highest
crescendo, distortion is less than 0.5%. Two sets of inputs
plus outputs for speakers, tape recording, loudness con-
tour and a headset jack make it tops in versatility. $99.95

TX-500 AM-FM TUNER — All solid state, its multiplex cir-
cuitry provides wide channel separation with excellent fre-
quency response. An FET front end, combined with years-
ahead design, assures high sensitivity and superb image

rejection. Containing advanced features that place it on
a par with more expensive units, it is priced at $39.95.

SR-202 REVERBERATION AMPLIFIER — The most dra-
matic new component in years! No matter what your sys-
tem is, the SR-202 adds dimension and greater realism to
your stereo sound than you can realize. The SR-202 in-
creases the natural quality of your recordings and tapes.
Reverberation can be added to an audio amplifier using
one or two tape recorders, a record player, or a tuner. In
fsact, a total of 15 equipment combinations are possib e.
95.00

These three Pioneer Outperformers are each housed ir a
handsome cabinet with brushed chrome facing and Bia-
zilian rosewood end pieces. Hear them in action at yaur
local Pioneer dealer.

O pionNEeER

PIONEER ELECTRONICS U.S.A. CORPORATION, 140 Smith Street, Farmingdale, N.Y. 11735 - (516) 694-7720
West Coast: 1335 W, 134th St., Gardena, Calif. 90249 (213) 323-2374 & 321-1076 - Canada: S. H. Parker Co., Prov. Ontarie

Circle 44 on reader service card
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COLOR ORGAN

ONE KILOWATT-FOUR CHANNELS
ULTRA OMPACT - LOW COST

i
Build Dancing Colored Lighting Displays That Leap And
Sparkle In Ever Changing Color Combinations Of Red, Blue,
Green And Yellow. Displays Which Dance In Rhythm And
Intensity According To The Frequency Content Of The Musical
Input Taken From The Loudspeaker Terminals Of Any Audio

Amplifier.
YEAR ROUND ENJOYMENT

Hi-Fi Enhancement — Lawn Parties — Musical Groups —
Display Advertising — Spectacular Christmas Displays.

Features: Tunable Active R-C Filters For Frequency Separation

+ All Silicon Solid State Design

+ Walnut Wood Grain Panel — Compact Bakelite Case That
Measures Only 734" x 414" x 214" Deep.

Easy to Assemble Printed Circuit Board Kit —
Factory Assembled —
Add $2.00 For Handling And Shipping Costs
N. J. Residents Add 3% Sales Tax
(Payment Must Accompany Order)

EDISON INSTRUMENTS. INC.

54 West Cherry Street ® Rahway, N. J. 07065
(201) 381-0140

$49.95
$65.00

Circle 45 on reader service card

y g

It’s yours

for the
asking!

'll
Jifi

| GIANT 274 PAGE
1970

11 UR ORDERS TO

LR R o RADIO-TV
ELECTRONICS
CATALOG

YOUR BUYING GUIDE FOR . ..

TV'’s, Radios, Recorders, Phones, Amateur and CB equipmeit,
electronic parts, tubes and test equipment . . . featuring B-A's
famous big bargain packed section!

e em e 0 om e o om Write 10; meeeccnnsmaeyg

1 BURSTEIN-APPLEBEE CO., 1
! DEPT. RE-J 3199 MERCIER ST., }
g KANSAS CITY, MO. 64111 :
: Name 1
] I
§ Address 1
3 I
1 City, i
3 ]
1 State Zip Code - |
L mom om o o o o om0 o m om0 0 om0 0 om0 o o

Circle 43 on reader service card . o
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TECHNOTES

INTERFERENCE IN CHANNEL-8 PIX

In moderate to weak signal areas, Emerson color sets
may cxhibit interference in a channel-8 picture. Tt is due
to the radiation of the 4th harmonic of the video i.f. from
the leads connecting the aft IC on the PC board to the aft
circuits in the tuner.

Take the following steps, in order. to climinate or
minimize the interference:

I. Check to see that the set is operating from a prop-
erly installed balanced 300-ohm antenna. If vou arc not
certain as to whether or not the antenna system is properly
balanced. use the resistive pad shown in the diagram be-
tween antenna lead-in and tuner input. It will show an im-
provement on an unbalanced antenna system.

2. Reduce the signal into the tuner using additional
resistor pads. Dress the four leads connected between the
aft IC and the tuner down and away from the 300-ohm
shictded lead (going to the tuner input terminals) to re-
duce picture interference.

470 470

° A A -

FROM TO TUNER

ANTENNA 39084 NpuT

o AAA AAA o
470 470

3. Disconnect the lead between pin 9 of the 1C and
the aft switch on the front pancl.

4. Connect a fixed rf choke (Emerson part No. 705049
in series with each of the three remaining aft leads between
the IC and the tuner. These chokes (3) should be connected
in series with the leads at the PC board.

5. When interference persists. connect a small tunable
trap (Emerson part No. 708542) between pin 2 of the IC
and the PC board. Keep the leads as short as possible.

In most cases, it is only necessary to redress the aft
leads between the 1C and tuner. Signal strength is an im-
portant factor and picture interference can be eliminated
or minimized by improving the pickup efliciency of the out-
door antenna. If the signal is too weak. the pad cannot be
used to improve antenna balance. because it further at-
tenuates the incoming signal.

If interference remains after the above steps have been
taken. retune the secondary of the aft transformer very
slightly (about '3 turn or less) to shift the tuning point
away from the point of picture interference to an inter-
ference-free point.—Emerson Field Service Bulletin

DISTORTION IN G-E TV PORTABLE

If the audio is initially good and becomes distorted in
a few hours or if it is poor when the set is first turned on
and gradually gets better, the trouble may be traced to the
quadrature-coil tuning capacitor. This capacitor (C308 in
S-2. P-2 and V-2 chassis and C307 in H-2 and G-} chassis)
has a negative temperature coeflicient to compensate for
temperature-produced drift in associated components. Dis-
tortion occurs when this capacitor does not track properly
with temperature changes.

Replacement capacitors must have the proper tempera-
ture coefficient for distortion-free performance. In the chassis
lister above, the capacitor should be 18 pF, 10% N470
(G-E catalog No. ETI18X399).

After replacing the capacitor. realign the quad coil
and then check the audio quality at two temperature ex-
tremes; when the set is cold and when it has rcached normal
operating temperature.—G-E Portafux R-E
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NEW PRODUCTS

More information on new products is available from the manufacturers

of items identified by a Reader Service number. Use the Reader Service

Card at the left and circle the munbers of the new products on which

you would like further information. Detach and mail the postage-paid card.

AUTOMATIC TURNTABLES Three
models. Model Minichanger is designed
for compact equipment installations, es-
pecially for shelf  component  systems,
Model 5500T comes complete with base,

cartridge and  diamond  stylus.  Model
4700, $29.95, is ideal for replacement
purposes.—BSR  (USA) Ltd., Blauvclt,
N. Y.

Circle 46 on reader service card

LAPEL MICROPIIONE, small and cas-
ily handheld, this crystal unit is ideal to
be worn readily on a lapel or pocket. It

has an impedance rating of 85 X ohms

and a scnsitivity of —63 JdB. $1.25.—

Calectro, GC Electronies, Rockford, 1IL
Circle 47 on reader service card

STEREO RECEIVER SYSTEM, Model
KRS-44, solid state includes Model KR-
44, receiver and two speakers. Receiver
delivers 48 watts music power at 8 ohms.
FN/AM tuner section features 2 FET’s,

3-gang tuning capacitor and 2 IC if.
cirenits and ollers either 75 or 300 ohms
antenna input. The 6%” woofers and 3”
cone-type tweeters provide a frequency
response  of 350-20,000 1IIz, with an

OCTOBER 1969

$239.95.—Ken-
Los Angcles,

impedance of 8 ohms.
wood Electronics Inc.,
Calif,

Circle 48 on reader service card

VU METER LINE consisting of 9 mod-
els measures amplitude of studio signals
in broadcast and recording applications,
Units conform to all specs of ASA Stan-

dard  C16.5-1954,  Attractive  recessed-
mounting meters available. Price range
$29.50-$33.00.—API  Instruments Co.,
Chesterland, Ohio

Circle 49 on reader service card

INSULATION STRIPPER, Modcl 40,
removes outer insulation of multiconduc-
tor cable within 0.060” to 0.250” with-
out damaging inner shiclding or conduc-

tor. Ideal for MIL 80144, Kynar, Tedlar
and other high-temperature insulation
except  Teflon,  $19.80.—MacDonald &
Co., Glendale, Calif. 91204

Circle 50 on reader service card

AUTO STEREO TAPE PLAYERS, the

Untouchables series, include a built-in

alarm system which triggers a loud alarm
to frighten off would-be thicves in case

wwWw.americanradiohistorv.com

of an attempted burglary. Come in 12
models; 4- and 8-track tape plavers
with/without FM radio, 8-track tape car-
tridge with FNM radio, 4- and &-track
stereo players and compact 8-track play-
ers. Price range $59.93-$179.95.—Tenna
Corp., 19201 Cranwood Parkway, Cleve-
land, Ohio 44128
Circle 51 on reader service carn

RADIO CONTROL, Model Genic AC-
24, solid-state, 24-volt, can be u-ed as
garage-door opener system. Sigrial- from
palm-sized transmitter are picked 1p by

recciver which activates door apener.
Pushbutton on the transmitter cantrols
garage door and light within a rarge of
100’.—Alliance Mfg. Co., Dept MI, Al-
liance, Ohio

Circle 52 on reader service cirda

SOLDERING-IRON STAND ecigned
to hold instrument irons safely. Iis sturdy
spiral rack holds the iron at the yroper
grasping angle. Replaceable sparge with
a cavity for holding excess dross, is kept

moist by a simple water-injcction sy sten.
Translucent plastic water reservoir per-
mits users to see when refilling is needed.
Extra cavity opposite the reservoir holds
spare tips.—kexacon Electric Co., ¥oselle
Park, N.J.

Circle 53 on reader service card

AM/FM CASSEIVER SYSTEM, *fodel
2560, combines an AM/FN cteres re-
ceiver, cassette recorder and pair of
speakers. Receiver section features FET
circuitry, minimizing cross-nxccdulation
and drift. IC’s are utilized botli it the
i.f. section and in the preamplifier. Cas-
sette is powered by a precision symnchro-
nous ac motor, which cuts out anroying

87
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NOW...7 61161 Wiy
1o drive and adjust
Nex Sockel Screws

...IN PRECISION WORK

With the tools in this new, compact convertible
screwdriver set, you can turn all types of hex
socket screws . . . in all types of locations . . .
faster, easier than with conventional keys.

Handy midgets are ideal for such delicate,
precision work as assembly and servicing of in-
struments and controls. Remarkable “piggyback”
torque amplifier handle adds grip, reach, and
power needed for other applications, lets you do
more jobs with fewer tools.

N

\\

e

PS-89 SET
8 midgets (hex size .028” e
thru Y3”) plus hollow, P

“piggyback’ handle. Slim, trim,
see-thru plastic case fits

pocket or tool box,
doubles as bench stand.

REQUEST COMPLETE HAND TOOL CATALOG

which includes information on other Xcelite
Compact Sets, too — slot tip/ Phillips/Scrutox?®
screwdrivers, nutdrivers, and combinations.

®

Nationwide availability through local distributor
XCELITE, INC., 10 Bank St., Qrchard Park. N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.
Circle 106 on reader service card

88

flutter and wow. $399.95—I1. II. Scott
Inc., Maynard, Muass, 01754

Circle 54 on reader service card

Write direct to the manufacturers for in-
formation on items listed below:

POWER AMPLIFIER, Model Stereo 80,
is rated at 40 watts continuous rms power

per channel across the entire audio spee-
trum with both channels driven simul-

tancously into 8 obms. IHarmonic distor-
tion 0.5% and IM under 0.1% at rated
output. $159.95 factory-assembled.
$119.95 kit form.—Dynaco Div., Phila-
delphia, Pa.

COMMUNICATIONS RECEIVERS,
The Mark 6, solid state, and crystal con-
trolled are available in one-, two- and
six-frequency models. Model  Scan-O-
Matic, auntomatically
scans cvery half

six-channelled,
trequencies

installed

sccond and locks on to the active fre-
quency until carrier is released. Sensi-
tivity, 0.8 «V for 20 dB quicting. Selec-
tivity, 6 dB =12 kHz. Power require-
ments, 117 Vac or 12 Vde.—Sonic Indus-
tries Inc., Indianapolis, Ind.

III-FI CABINET Model 303, crafted
from gennine hardwood and finished in
oiled walnut. features two  adjustable
component  shelves (1757 < 15”), a
changer/turntable  shelf (1747 x 137)
that glides out on ball-hearing slides and
a speaker compartment (2347 x 1657
x 147). Overall dimension, 32%” x

ELECTRONICS )
DATA GUIDE

Equal Rewistors in Paratiel

R '.m"tn e numper 01 |

ressi

Conufuon FnﬂwumCamumx

- 987 =1 . B
Rewstors n P.m.l. Generat
Formula

R |
Sinusoedal Yoltages and Currents
Efect ve valoe = 0707 x Dead vatue
- G - - =)

g ABSOLUTELY

y FREE

Over 40 Electronics
Formulas on a Single
Shirt-Pocket Guide!

Want to save the trouble of “looking it
up’’'—or avoid the risk of remembering
inaccurately—every time you need elec-
tronics data? Send for our pocket-sized
Electronics Data Guide. Gives you
everything from conversion factors and
constants to color codes—and much
more! Durable plastic for litetime use.
A “must” for men interested in elec-
tronics—provided as a service by CIE.
Get your FREE Guide today. Just fill
out the coupon below...then cut out on
the dotted lines and mail to Cleveland
Institute of Electronics, 1776 E. 17th St.,
Cleveland, Ohio 44114.

IS 2 ) s T )

- WD ED N D D ED N D DD S D D ES w0 o e s el

920
- R AR E S R W E s

Circle 107 on reader service card

1

' Name

l (I'lease Prinl)
I Address

l City

I State Zip.
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B BETTER WAY
TO REPLACE
SOLDERED
COMPONENTS

LENGTH &~
WEIGHT 3% 01. |

Pencil
, Desoldering

Iron
MODEL 308

Now—remove miniature soldered com-
ponents in seconds—without damage

Hollow tip fits over connection; vacuums
all solder for easy removal of component.
Leaves terminals and mounting holes clean.
Then, with 360° contact, it resolders faster,
better than regular irons. Handles miniature
and standard components in PC boards and
conventional wiring. Self-cleaning. All parts
replaceable. 40 watts, 120-v. Standard tip
supplied, 6 other tip sizes. Pays for itself,
$10.95 net East of the Rockies.

Larger model available. See your distributor or write:
ENTERPRISE DEVELOPMENT CORPORATION
5149 E. 65th Indianapolis, Ind. 46220

Circle 108 on reader service card
RADIO-ELECTRONICS
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WORLD'S
FINEST

A

MULTICORE

oNY 69¢

BUY I'g AT RADIO-TV PARTS STORES
MULTICORE SALES CORP. WESTBURY, N.Y. 11590
Circle 128 on reader service card

Q%‘Q'&‘\S
o

‘ %Q‘\.‘ THQSIASIIOFS
“ \ dules

Speakers.
Stereo, Hi-Fi,
Photo Cells and
thousands of
other
Electronic
Parts. Send for

FREE

Catalog

EEEEEEEEEN

. ELECTRONIC DISTRIBUTORS INC.
Dept. TA-2, 4900 Eiston
B chicazo, . 60630

. [0 RUSH CATALOG

. Name

B saaress

. City State Zip Co
ImmEEEEEER J

Circle 109 on reader service card

[

the new

N%Uﬂ @3@555

i

A8
=S
% | -.-:'
gh.:,
E g"i
Al

The AUS55 by Sansui is an outstanding, professional contro! ampli-
fier. 60 watts (IHF) of music power, bandwidth from 20 to 30,000 Hz
and a distortion factor of less than 0.5% assure you of clean sound
reproduction. The Sansui AUS555 offers almost unlimited versatility
with its pre- and main amplifier sections designed for independent
usage, 2-adjustable speaker damping factors, 4-position speaker
selector switch, 4-outputs and 7-inputs, and much, much more . . .
At your franchised Sansui dealer. $159.95.

SANSUI ELECTRONICS CORP. woodside. New York. 11377 ¢ Los Angeles. California. 90007

SANSUI Electric Co., Ltd., Tokyo, Japan ¢ European Office Frankfurt a.M., West Germany
Circle 110 on reader service card

N VIVM & VOLT-OHMS MILLIAMMETER

« .300 V. FULL SCALE DC
LARGE 6" METER

; AC and BATTERY OPERATED
e ; HIGH IMPEDANCE

(11 MEGS DC)

5 DC CURRENT RANGES.

Solid State — so there's

NO WARM UP! « NO DSIFT!
« NO INTERNAL HEA™

TO UPSET STABILIT

* ISOLATION FROM

AC LINE!

v
.

2

_ — "Includes: AC-OHMS/OC Probe
Power Requvrements 115V 50/60 Hz, 3W
7V2x 6%2x 4 — 3 Ibs.

All Mercury Test Equipment Guaranteed For One Fuli Year!

Write for complete catalog of Mercury Test and Repair
instruments, and name of your nearest dealer.

MERCURY ELECTRONICS CORPORATION

315 Roslyn Road - Mineola, N.Y. 11501 - (516) 742-5400
CANADA: William Cohen Corp. » 8900 Park Avenue ¢ Montreal-11

Circle 111 on reader service card
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POPULAR SCIENCE SAYS:

How does it perform? In a
word flawlessly; stereo performance
is superb, and the set’s sensitivity
will cope with the deepest fringe-area
reception conditions . . . I rate the
LT-112B as one of the finest FM
tuners available — in or out of kit
form.”

STEREO REVIEW SAYS:

“We measured the THF sensitivity
of the Scott LT-112B tuner as 1.4
microvolts, which certainly makes
it one of the most sensitive tuners
we have encountered.”

AMERICAN RECORD

GUIDE SAYS:

“Scott LT-112B tuner must be placed
in the very top echelon of today’s
components.”

AUDIO SAYS:

“Here’s a sterco FM/AM receiver kit
with a real hot front end, fairly high
power output, low distortion, and ex-
cellent operating flexibility . . . The
Scott LR-88 offers a most competent
design at a price well below that for
an equivalent factory-assembled unit.”

ELECTRONICS

ILLUSTRATED SAYS:

“One of the finest examples of solid-
state integrated-amplifier kit design,
packaging and performance we have
seen in the Scott LK-60.”

HIGH FIDELITY SAYS:
. an unprecedented high sensi-
tivity, one which surprised even us
. This is certainly a tuner for use
in the most difficult of reception
areas; stations seem to pop in all
across the tuner dial.”

Americas
Top-Rated
Stereo Kits
Now

a Best Buy!”

724”7 x 16”. Also provides plenty of
space for records. $142.50.—Audio Orig-
inals, Indianapolis, Ind.

HEARING PROTECTOR, Ear-Valv, has
a sound-actuated mechanism which acts
as an auxiliary to the human ear’s own

*LT-112B-1
FM Sterco Monitor Tuner Kit:
Now $149.95

LK-60B
160-Watt Sterco Amplifier Kit:
Now $149.95

LR-88
135-Watt AM/FM Sterco Receiver Kit:
Now $299.95

[ISCOTT

Write {or new Scott Kit Catalog.
H. H. Scott, Inc.. 111 Powdermill Road.,
Maynard, Mass. 01754. © 1969, H. H. Scott, Inc.

protective mechanism. Damaging noises
arc filtered out while harmless level
Circle 100 on reader service card

AT A PRICE YOU CAN AFFORD

Our TREMENDOUS BUYING POWER & PURCHASING EXPERIENCE make is possible. We invest Thousands of Dol-
lars (in just a single item) to create a good DOLLAR BUY, resulting in the AMAZING & EXCITING OFFERS that follow:

FREE $1 BUY WITH EVERY 10 YOU ORDER "%l FREE GIFT WITH EVERY ORDER

to '$1' Buys
300 — ASST.

4 — 50" HANKS HOOK-UP WIRE

2 W RESISTORS TRANSISTOR RADIO asst tupe $4 50
D Top Brand, Shor/lnh"lds Excellent 51 D assorted ©€olors ............... 51 D good. bad, broken. as-is. potluck 1 MARKET SCOOP COI-UMN
g aggage o epo i o ol 100’ — SPOOL SPEAKER WIRE $q |/ TAPE RECORDER — assorted wpes 4| 12, OXFORD SPEAKER. Tov 54
100-ASST V3 WATT RESISTORS 51 D 2 cond, mini zip, clear, 101 uses goad. bad. broken, as-is, potluck . . Quality . . . Large Magnet ......
D stand. choice ohmages, somie 1 5% 100° — TV TWIN LEAD-IN WIRE 52 0 32’ — TEST PROD WIRE 51 0 10” PHILCO SPEAKER 52469
100—ASST V2 WATT RESISTORS § D 300 ohm. deluxe heavy duty, clear deluxe quality. red or black .... Top Quality . . . Large Magnet
] e SR it gl O S | [] UNIVERSAL TV ANTENNA [[] HEARING AID AMPLIFIER 1 [] &/-ECONOMY SPEAKER Tor 59 69
ESISTORS $ :"k cf s[‘;‘! mounting . 51498 incl. 3 Tubes. Mike, etc. (asNi;) Lo quality 2.15 Mag. o ....e.n.
70 — ASST 1 WATT RESIS section rods <. .ieenii.n. COLOR POWER TRANS- ,,
D stand. choice ohmages, some in 59 1 ] 3 WAY UHF~VHF—FM SPLIT- D FORMER — Good for  most 56 o5 D ? - UN!VA\EF‘LSHQLL N TWEETER $1 .29
35 — ASST 2 WATT RESISTORS $ L TER Two Sets of termminals $4 .98 BOLS s, o ek m . . - R AR AR Voo
D stand. choice ohmages. some in 59 1 make hookup a eineh . ..., .... 1 6 — TRANSISTOR RADIO EAR- 51 D Emllef“»'éllmil/zqu?myS(?’E;QIISFR 51
r 5 — 6 LINE CORDS 51 O PIECES wired complete with plug
D ;0 "“PRE_CI_SIQSIIRE-S':IgI/‘ORS $1} #18 Stranded Copper Wire ... ... 1—SQ. YARD GRILLE CLOTH 32 D UNIVERSAL 4" PM SPEAKER 79¢
e T il T N MOTOROLA PWR TRANSFORM S 3 = popular brown & gold design Alnico 5 magnet. quality tone ..
D 20 — ASSORTED WIREWOUND S1 110y, CT 150/150v. 6.3v ... ... j $20—SHURE M-7D DIAMOND 53 D 2" x 6 SPEAKER $1
RESISTORS, 5. 10. 20 watt ... (] 10 ~ TRANSFORMERS assoricd 59 NEEDLE exact replacement .. ... Amico 5 magnet. qualily tone - ..
4 — TOGGLE SWITCHES 51 Awdio Outputs, Chokes. 1. F. 's, ete. D $15.00 TELEVISION PARTS 51 2‘/2,, x 4” SPEAKER ¢
D SPST, SPDT. DPST. DPDT ...... _ “JACKPOT’* best buy ever ..... Special BUY .+ nvrn s innonnonn 69
10_ASSORTED SLIDE sWiTCHEs §q|L) mome cocer nanas o pures . *1 [, ey, £03 ESHO] RISGS SRl z e e SPEAKER
O sestSenr. pror. e oo 150 penuite BarTeRIES 1'/2v3 ...... ;I %N JA‘;‘&:Z:{I;YWA'[LI'(';A'T'd"t ¥ O I s sd 5%
B A o - imilar 935 .... §1 = -
[ DN SL ST RATIERIES il simitar 950 - 1° $1[L) cuips »% pied 2, L2 D0 g, ame oo resiston 59
TV TUNERS #sst. all new stantard | S—BATTERIES (Transistor) similar 216 $1{] 50 — ASSORTED PRINTED CIR- $9 o -
[ miokes, ineltding Tubes Ae3 100' — FINEST NYLON DIAL $] CUIT SOCKETS best wpes -.... 7] 20 - A7-600V CONDENSERS 59
i gy, iy (] CORD ves: nize. 028 gauge . - [ 10 SETS — DELUXE PLUGS & 59| | Wnite Cerimie G0 american ...
WESTINGHOU STANDARD JACKS asst. for many purposes .. i
Lttt o APPHIRE CARTRIDGE $ 3CB6. 3DTG,
[] TUNER #erovizonor — wars sgi ] A S A el | (] 70-BRASS FAHNESTOCK CLIPS S SRECIALITIBEBUVISCY S e 419¢
= OCG8 Tubes) .....ccvvevnas RONETTE STEREO CARTRIDGE $2 popular type & size ... ... .00 Py WADIORE: T T s
[ UHF TUNER — TRANSISTOR $3.95 I st aunih sannhizedfimaoverivne F [) 20, ASST. PILOT LIGHTS $q1[] 10,7 ASST. RADIO & TV TUBE:S 1
TYPE Used in all TV Sets ... COLOR-TV RECTIFIER — 14, 46, 47, 51, €te. .. ... e.ie.
50 _ #3AG FUSES 10 AMP.  Sq | Usei in must eslor sets—6300 $1.95] 50 —ASSORTED #3AG FUSES $9)[) 2_PRINTED CIRCUIT IF TRANS- $q
L] sopatar type with e - 1 PRY (VOUS) «veeennnnn.. 3 for populur ampere tatings . ....... FORMERS }-Lug. 456 KC .....
! . P NEBmMe . ... [ R R T Cost ot
IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost. ame =, S -
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter  Aadress ...... 74T XY, T TEEEEETEEEEEES - Snivping
F in box for Free $1 BUY. Enciose with check or money order, add extra for shipping. Bogeoog LY. 5 PR veveeeiee..  tOTAL T

Tearsheets will be returned as packing slips in your order, plus lists of new offers.

Minimum Order $3.00

Please specify refund on shipping overpayment desired: [J] CHECK [[] POSTAGE STAMPS [] MERCHANDISE (our choice) with advantage to customer
212-874 5600

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024 “:cione
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sounds are permitted to pass through un-

altered. Replaceable insert cushion is
made of formula silicone rubber. Dcvice I.
consists of 18 precision watchlike parts.

$3.95 a pair—Sigma Engincering Co.,
North Hollywood, Calif. 91601

THIRD IAND, Solder Jockey, firmly
secures a supply of solder to the pliers
or other tool to which it is attached due
to its magnetic base. Both objects to be
soldered can then be held at the same

BSR (USA) LTD.
BLAUVELT, N.Y. 10913

i Please send FREE detailed literaire
time. Unit is useful while soldering con- R A UL R L AU ) on all BSR McDonald automatic turntzble: . |}
nections together. $1.00.—Solder Jockey, precision made in Qrpat Bntaln to the .

P.O. Box 1427. Long Island City, NY, most exacting specifications. Upon their {
11101 R-E arrival in the U.S., every model is unpacked | Name
and re-tested unzer actual playing
conditions. That’s why BSR service calls are o
COMING NEXT MONTH the lowest in the industry—and perhaps ress
Two special projects for hobbyists that also ex lains why BSR sells more

are slated for November. A UJT cir- turntablest an znyone else in the world. City

cuit, tantalum capacitor and SCR are

the heart of an automatically reset- State
ting darkroom timer. For model rail- McDONALD \

roaders, there’s a solid-state elec- i
tronic throttle that can’t be beat.

Circle 112 on reader service card

CANADIANS: Ordering is easy — we do the paperwork — try a small order SHANNON MYLAR RECORDING TAPE-—;

WESTlNGHOUSE ALL TRAN S - IB COMPUTOR 212" — 225 ..$ 17 77— 2400' ........ £1.79
- %a—_ % SECTIONS ¥ - 28 . a9 || 77 -3600 ... 2.95
SISTOR HOME/OFFICE = B Zlascsont=diUnis e 37— 3000 .. .27 CASSETTE 60 muirutes g9
MESSAGE CENTER "'P'\_'ﬂn.’: loaded with over 3" 600" 58 CASSETTE 90 munutes .54
P "[M' 150 valuable parts. - Al & 120 tes
::Q Incl. — Transistors 57 — 600" .. .62 CASSETE i
Leaves messages for other for replay . . . Built in -1 o A Condensers, Resist. 5 — 900° .. .80 g
spenker/microphone for tulk-into convenience . . . Re- % f”i ors. Heat Sinks, Di- . , 22 TAPE REEL ... 04
cords up to 3 minutes of messages . . . Illuminated ,) } odes, Ete. H — 1200 .. .97 3  TAPE REEL 05
signal shows when o message is waiting. Control esngie=s’ i 8 for $1 5" — 1800° .. 1.49 314" TAPE REEL X .06
adjusts playback volume without affecting recorvding B o —p-5 7 — 1200 77 ”4 - -
volume . . . Capstan Drive; BRAND NEW 510 e i 100 for 510 ot © 5 TAPE REEL .... .12
SOLD AS IS ... ... ... ..ol Rgaemor oo 7t — 1800’ .. 1.12 7' TAPE REEL _.. .14
RCA 110° FLYBACK TRANSFORMER ID BONANZA "“JACKPOT' not goia, D MOTOROLA HEP KIT—INTE- ‘D UNIVERSAL MICROPHONE $2
) . . ’ not oil, hut a wealth of Electronic § GRATED CIRCUITS INCLUDES regular/remote/single & dual ylug
We scooped the Market Items—Money- Back-guarantee Nip f1 One  Dual
Lutest type — standard : = | gl Ny T HiHIT: g e CRYSTAL LAPEL MICROPHONE 59¢
for all 1108 FV's ‘D 300 — ASSORTED HEX NUTS 51 lrl)u!T]c"- fl)nc 1-1-1("’!’:'0: G‘\‘ﬁ r»[.“? 53.95 high Impedance. 200-GUV0 ¢ps
RCA's design of large STl L 5. 5 ual 2 Input Gales. - v BTG
A P e 8KV JEORWIEIDEITH CE: B [] 2-MOTOROLA HEP-170 RECTI. (] FAEREO HEADRHONES e $5.95
assuring adeguate widt 214, ANMPS and  1000V(P1V i M
% 250 — ASST. SOLDERING LUGS 51 - F.IER 21 L with Stereo pluz . ..
Incl Schematic Diagram et S 20 P Tt Covers all GOMIA to 2500MA Units
'ﬁ application forlsmoyo ™v (I tpes and sizes s' . ;’8!0134;‘;,01‘]”“\15"\;5 from  SOPTV 1o 51 O S‘SSOZJUEE“EﬁR'T?’mS“ /Fc: ‘)O’Bfi) 51
20 1t price $13. 250 — ASST. WOOD SCREWS  §q|  1000PIV ..ocoocoriieoranse. I T o —
3 53 D tinest popular seleetion ... .. .. .. 1 3 — TOP BRAND( S)!)LL(I:\ON REC- sl'D Molded 3l'hunc' nllugcﬁ‘ LEHSE end 1
. Your price . . TIFIERS 1 amp. 10¢ il PR stripped and tinned leads on caer §
} 10r% off in lots of 3 ‘D 250 — A?}ST-QSE}: TAPPING 51 5 — I.E. COIL TRANSFORMERS 51 ondl abeeatABE a8
SCREWS #06. #8, etc. ....oon D i56-ke for Trausistor Radios . .. 3—JUMPER CABLES — 364
o TION YOKE S 150 — ASST. 6/32 SCREWS S - DIO OUTPUT TRANS- S4 | J Length MMule RCA Type pin ¥l sS4 9
D ;I(,‘,o.nrxpgfnv!ssc;ml sehematic . . 3[D and 150 2/32 }/qu NUTS -« -« 1 D §0RMA§fn,.m,.. for Trans Kadios 1 on Both Ends ..... 1
— T ISTORS 50 — ASST. TERMINAL srmps 3
T TCOMBINATION SPECIAL™ __{-) 150 — ASST /32 SCREWS 5] = P A 1 sl MIERMIN AL 1
RCA 110° FLYBACK | and 150—8/32 HEX NUTS .- .- — NPN TRANSISTORS $ 25 — INSTRUMENT POINTER S
plus 110° DEFLECTION YOKE 5 oy oo M 51 = gem_ﬂ p".',.-msf‘ SISTORS 1 T S o 1
90° FLYBACK TRANSFORMER sz,D and 150—2/56 HEX NUTS - - - - 50 — ASSORTED TRANSISTORS $§ L OUBER Harie e CO'?E 1
for all type TV's inci schematic .. D i factory sold tmeis

2—ELECTROLYTIC CONDEMNSERS S
90° TV DEFLECTION YOKE METER SENTRY—SOLID STATE C.D. 500 mil—200 volts 1

(] 150 — ASST. 4/40 SCREWS $
52\[:’ and 150—3/40 HEX NUTS - - 1

for all type TV's iucl schematie .. Protecis  meter nussements up to 99¢ 2 ELECTROLYT]C CONDEINs,iRS :
70° FLYBACK TRANSFORMER 52‘[] 150 — ASST. 5/40 SCREWS 1 ol NlTORS s D250 md——356 Volts 1
for all tvpe TV's incl schematie . . and 150—5/40 HEX NUTS .... | \?'\.&slyﬁyp\;\;gg TqR\ﬁl SISTC 1

3 ELECTROLYTIC CONDENS[RS 31

most popular number 50/ 31 30v

70° TV DEFI:E_CT_ION YOKF 52 D 500 — ASSORTED RIYETS B 51‘ 10—ASSORTED DIODE CRYSTALS 51 7 _— TV ELECTROLYTIC C—‘N $1

for all type TV's inel schematte .. tmost useful seleeted sizes ... 1N31. 1848, IN6O. INGd. ete. DENSERS desirable types . .

2 — TV CIRCUIT BREAKERS 51.19 D 500 — ASSORTED WASHERS $1|D 4 — TV ALIGNMENT TOOLS SliD 2—G.E. PIECES OF EQUlPMENY $1

Rated 1.2 TO 5.0 AMPS, ete. . most usceful selected sizes most useful assortment g1 ... .. stacked with over 200 usefui [ .rts

DDDDDDD

Oo0ooOogoodg

> | — TV LIGNMENY TOOLS $q .49 50 — ASSORTED MYLAR CON- §

20 SOROF cr s . 810.95 [7] 100 — ASST. RUBBER BUMPERS 100 i g e 1 ’[_\ e T g |
or eabinet bottoms & other use: ..

= i AMPLIFIER 110v _AC-DC, » Watt ALL AMERICAN TUBE KIT
IZ?nncg?Iln?RlﬂYgKES’l Ot.rol::: S 95 100-ASSORTED RUBBER GROM $q | Wired — 'hono. anlnh. Tntercont, 53 D F2UWG. | 2RE 12AVG,  $XT5H, 52
CRT’'S .. ivmennsananrns 10 D METS best sizes ... ...... 1 cte. needs 3-12AN7, 2-505.G.as is 3.;\\ 1—total list $9.70 ... ..
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Glever ieps

Test probes designed by your needs—

Kleps 40 Push to seize, push to release (all Kleps spring
‘ Kieps 30 Kieps 1 loaded).
| Kieps 10. Boathook type clamp grips wires,
' lugs, terminals. Accepts banana plug or bare
| wire lead. 434" long. $1.19
Kleps 20. Same, but 7’ long. $1.39
l Kleps 30. Completely flexible. Forked-tongue
gnpper Accepts banana plug or bare lead.
! 6 long. $1.47
| Kieps 40. Completely flexible. 3-segment auto-
| matic collet firmly grips wire ends, PC-board
l terminals, connector pins. Accepts banana plug
i or plain wire. 6% " long. $2.39
Kieps 10 Kleps 1. Economy Kieps for light line work (not
lab quality). Meshing claws. 4%2" long. $ .99
i h Pruf 10. Versatile test prod. Solder connec-
£ tion. Molded phenolic. Doubles as scribing
| T tool. “Bunch” pin fits banana jack. Phone tip.
Kleps 20 532" long. $.79
Prut 10 All in red or black — specify .

For additional information, write for our com-
plete catalog of — test probes, plugs, sockets,
connectors, earphones, headsets, and minia-
ture components.

Available through your local
distributor, or write to:

RYE INDUSTRIES, INC.

. 129 Spencer Place, Mamaroneck, N.Y. 10543
Kleps 10 - 20 Kieps 30 *Kleps 40

Circle 114 on reader service card

Build this magnificent
Schober Theatre
Organ for

1, only $1550!*

S 9, U5, RS AL

You couldn't touch an organ like this in a
store for less than $3500—and there hasn't
been a musical instrument with this
vast variety of genuine Theatre Organ
voices since the days of the silent
movies! Haunting tibias, biting strings,
blaring reeds—the whole A to Z gamut
of real pipe sounds that make the sim-
plest playing a thrilling experience and
give the professional organist every-
thing he needs. If you've dreamed of
the grandeur of authentic big-organ sound in
your own home, you won't find a more satis-
fying instrument anywhere—Kkit or no kit.

*inciudes finished walnut console. Amplitier,
speaker system, optional accessories extra.
Only $1150.50 «f you build your own console

the five Schober Organ models, beginning at
| $599.50. No charge, no obligation—but lots of
 food for a healthy musical appetite!

Circle 115 on reader service card

: Thee%MOrgan Corp., Dept. 2E-71 I You can learn to play it. And you can build it,
1 43 West 61st Street, New York, N.Y. 10023 1 from Schober Kits, world famous for ease of
| O Please send me Schober Organ Catalog and | assembly without the slightest knowledge of
1 free 7-inch “sample’” record. I electronics or music, for design and parts qual-
| O Enclosed please find $1.00 for 12-inch L.p. | ity from the ground up, and—above all—for
| record of Schober Organ music. I the highest praise from musicians everywhere.
| | )

| NAME I Send right now for your copy of the full-color
1 roERiss Schober catalog, containing specifications of
|

1

L
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NORTRONICS

REPLACEMENT TAPE HEADS
IMPROVE THE PERFORMANCE
OF ANY TAPE RECORDER!

WORLD’S LARGEST
HEAD SELECTION FOR
PROFESSIONAL EQUIPMENT

AMPEX « MAGNECORD - SCULLY
CONCERTONE -« RCA « CROWN

“AS WELL AS 1800
POPULAR PRICED RECORDERS

DOMESTIC AND IMPORTED

MONO OR STEREO
REEL-TO-REEL OR
CASSETTE AND CARTRIDGE
TYPES

ANY TRACK STYLE
Full, Half, Quarter, or Eighth

ANY FUNCTION
Record, Playback, Erase, R/P, and R/P/E

Replace worn tape heads with the brand most
often chosen by tape recorder manufacturers
for use in original equipment. (Over 809, use
Nortronics!) It's a quicker and easy way to
better response, cleaner sound, optimum per-
formance.

NORTRONICS Bulletin 7230A describes
the complete line of Nortronics replacement
heads, conversion and mounting kits, and
accessories. Write for your free copy.

Horlronics

AqC OMPANY, INC.

8101 Tenth Avenue North
Minneapolis, Minnesota 55427
Phone: (612) 545-0401

Circle 116 on reader service card
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NEW
LITERATURE

All booklets, catalogs, charts, daia
sheets and other literature listed here
with a Reader’s Service number are
free for the asking. Turn to the
Reader's Service Card facing page 87
and circle the numbers of the items
vou want. Then detach and mail the
card. No postage required!

TEST EQUIPMENT. solid-state. including
vectorscopes,  color-bar  zenerators  capable  of
producing 10 color bars with cach bar spaced 30
electrical degrees apart, picture-tube  analyvzer.
transistor analyzer. sweep-circuit analyzer and
Citizen's-band analyzer plus power supplics are
detailed with specs and prices in an f-page cata-
log.—Lectrotech Tne.. Chicago. i 60625
Circle 61 on reader service card

CABINETS consisting of six panels and twelve
vise-grip stides as well as some typical applica-
tions to which they are put are illustrated in a
4-page  bulletin. “New  do-it-yourself FLEXI-
CAB. Sizes. descriptions and prices also given.
—Bell Educational Liah, Div. Beltronix Systems,
Inc. Hauppauge, N.Y.
Circle 62 on reader service card

AEROSOL PRODUCTS for cleaning and lubri-
cating transistor circuitrv, TV tuners and  all
ciectronic. c¢lectrical and mechanical retays and
contacts are described in a 4-color acrosol chemi-
cal brochure. GC Electronies, Rocktord, 11

Circle 63 on reader service card

TV & RADIO TUBES is the title of a 32-page
catalog covering over 100 ditfferent types of tubes
plus many hand tools. electronic lubricants and
clectrical cquipments. Photos and illustrations
are also included. ltem prices are listed.—Cor-
nell Electronics Co.. San Dicgo. Calif. R-E

Circle 64 on reader service card

MOST ADVANCED IGNITION

SYSTEM ON THE MARKET

JUDSON’S
ELEGTRONIC MAGNETO

Provides Better Perform-
ance. Reduces Fuel Con-
sumption. Increases Plug
and Point Life. Prevents High
Speed Miss and Plug Foul-
ing. You'll feel the differ-
ence right from the start.
# The accepted
standard in
electronic
ignition.
COSTS ONLY

$4.950
EASILY
INSTALLED
Write Today
For Free
Literature

RESEARCH & MFG. CO.

CONSHOHOCKEN, PA. 19428

Circle 117 on reader service card

“THE ST-PRO-B PASSED
*CBS LABS’ TESTS

BETTER THAN ANY
STEREO HEADSET

PREVIOUSLY ENCOUNTERED”

*Test data and measure-
ments are obtained

by CBS Laboratories,

a division of Cotumbia
Eroadcasting System, Inc.

As appearing in HIGH FIDELITY MAGAZINE
EQUIPMENT REPORTS, October 1968 issue.

Convince yourself — listen to
the ST-PRO-B and the complete
line of Superex stereo phones.
You'll be delighted with the
breathtaking realism,
matchless quality, and

comfort — possible only with
our exclusive woofer/tweeter
design. Prices start at

$19.95; ST-PRO-B approx. $50

Write for your copyv oy test report.

SUPEREX ELECTRONICS CORP,

151 Ludlow St., Yonkers, N.Y. 10705

Circle 118 on reader service card
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.. available by mail

ﬂ:u'mr

ELECTRONIC
THERMOMETER

dH00 VHON

. works on contact—in
seconds
... ranges from —60° to
+400° F and —50° to
~200° C
... uses any quality VI'VM
or multitester

. 42-inch leads reach into

hidden corners
... just $14.95, including

handsome carrying case
You've never made temperature
tests so fast and accurately as
with THERMY. Only an
electronic thermistor enables
you to take accurate temperafure of solid
objects! Check for heat build-ug in zlectronic
circuits. Measure the heat/cold flow of re-
frigerants. I1Us the perfect tool tor all repair-
men and engineers.

THERMY works with any multitester.
Simply take a reading off the meter and get
the temperature from THERMY s conver-
sion scale. IU's that easy ...and that fast.
Your money refunded if THERMY isn't all
you expect—and more!

If you don’t have your own, ordzar either

of these multitesters

Precision Model NH-65 -
20,000 ohm/volt DC + mir-
rored scale ¢ diode overload
protection ¢ compact, rugged
design ¢ 44 microamp D’Ar-
sonval movement ¢ 4v2 x 3%
X 1¥27 » only $14.95 ppd. in-
cluding batteries and test leads.

Deluxe Grand Master Model
80M « 20,000 ohm/volt DC
« 26 ranges on 2-color, mir-
rored scale ¢ diode overload
protection « DC volts: 2.5V,
10V, S0V, 250V, 1000V,
5000V + AC volts: 2.5V, l()V

50V, 250V, 1000V, DOOOV (8000 ohms/
volt) » DC amps: 50ua, 2.3mA. 25mA,
250mA, 10 amps ¢« Ohms: 0 10 10K, Rxl,

Rx10, Rx100, Rx1000 (10 megohm maxi-
mum) * Dimensions: 7 x 5% x 2127« Only
$29.95, ppd. including batteries and heavy-
duty test leads.

Hl Tone. Inc. 110 East 59th Street, 20th ﬂoor,

New York, N.Y. 10022, Dept. R -10
Please send the following:
Qty. Item
Thermy
Model NH-65
Multitester
Carrying pouch
for NH-65
Model 80M
Multitester 29.95 ppd _

| |
I I
I I
I |
I , —|
I __ Fitted Texon L I
I I
I I
I I
I |

Unit Price ~otal Price

$14.95 ppd

14.95 ppud

1.00 mp

casc for 30M 7.95 op
Total

(N.Y.C. and N.¥.S.
residents add taxy &

Totul Enclosed €

NAME
(PRINT)
ADDRESS
CITY STATE 1P
e e e =
Circle 119 onreader service card
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8 Exciting New Kits
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NEW * e
Kit 1G-28 $7995
Standard 9 x 9 Display (JR Exclusive Heath “3 x 3“ Display

Color Bars Shading Bars

3x3 Shading

Cross Hatch 3x3 Dot 3x3 Cross Hatch

Vertical Bars 3x3 Horizontal

Horizontal Bars

Kit IP-28

$4750*

NEW
Kit ID-29

$2995*

o Kit GR-78

¥ *129%5°

4 NEW
) Kit GD-209A

1499

94

NEW Heathkit Color Bar-Dot Generator...Advanced
Integrated Circuitry Produces 12 Patterns Plus Clear
Raster, Eliminates Divider Chain Instability Forever

The new 1G-28 is the signal source for all color and B&W TV servicing. No
other instrument at any price will give as much stable, versatile TV servicing
capability. Its solid-state circuitry produces dots, cross hatch, vertical and
horizontal bars, color bars, and shading bars in the familiar 9x9 display ...
plus exclusive Heath 3x3 display of all these patterns . . . plus a clear raster that
lets you adjust purity without upsetting AGC adjustment. Fifteen J-K Flip-
Flops and associated gates count down from a crystal controlled oscillator,
climinating divider chain instability and adjustments. And for time-saving con-
venience the 1G-28 has variable front panel tuning for channels 2 through 6.
Plus & minus going video signals at the turn of a front panel control . .. for
syn¢, in-circuit video or chroma problems, use the front panel sync output.
Two front panel AC outlets for test gear, TV set, etc. Built-in gun shorting cir-
cuits and grid jacks too. Add any service-type <cope with horizontal input and
you have vectorscope display capability as well. Fast, enjoyable circuit board-
wiring harness construction. You can’t beat the Heathkit 1G-28 for versatility
or value . .. put it on your bench now. 8 Ibs.

NEW Heathkit 1-30 VDC Solid-State Regulated Power Supply

The new modestly priced TP-28 is an excellent power supply for anyone working
with transistors. Compact Heathkit instrument styling with large, casy-to-read
meter ... two voltage ranges — 10 V., 30 V. .. . two current ranges — 100 mA,
1 A. External sensing permits regulation of load voltage rather than terminal
voltage. Adjustable current limiting prevents supply overloads and cxcessive
load current. Convenient standby switch. Fast, casy assembly with onc circuit
board and wiring harness. Order yours today! 9 Ibs,

NEW Heathkit Solid-State Auto Tune-Up Meter ...
Measures Dwell, RPM And DC Voltage

The new Heathkit ID-29 is most versatile . . . really threec automotive test instru-
ments in one. Mcasures Dwell on all 4-cycle, 3, 4, 6, or 8 cylinder engines . . .
measurcs RPM in two ranges, 0-1500 and 0-4500 ... mcasures DC voltage
from 0 to 15 volts. And no batteries are nceded . . . running engine provides both
signal and power. Easy to use . . . on both 6 and 12 volt system without changing
leads. Lightweight and easy to carry ... its black polypropylene case has a
built-in lead storage compartment and is resistant to virtually cverything. Fast,
simple assembly . .. only about 5 hours. The perfect accessory for the handy-
man, emergency road service personnel or shop muechanics ... order your
ID-29 now. 4 lbs.

NEW Heathkit GR-78 Solid-State General Coverage Receiver...
Tunes 190 kHz To 30 MHz In Six Bands

The new GR-78 combines wide coverage, superior pertormance and portability
with shurp styling to provide a remarkable value in gencral coverage receivers.
Tunes AM, CW & SSB signals from 190 kHz to 30 MHz in six switch-sclected
bands. The all solid-state circuit employs modern FET's in the RF scetion and
4 ceramic filters in the IF to deliver maximum sensitivity and sharp selectivity.,
Bandspread Tuning is built-in, and can be calibrated for cither Shortwave
Broadcast or Amateur Bands. Completely portable . . . comes with a nickel-
cadmium rechargeable battery pack and built-in charger thut operates from
120 or 240 VAC and 12 VDC. Many built-in features. .. 500 kHz crystal cali-
brator . . . switchable Automatic Noise Limiter . . . switchable Automatic Vol-
ume Control . . . Receiver Muting . . . Headphone Jack and many more.
Order yours today. 14 lbs.

NEW Heathkit Deluxe Radic-Controlled Screw-Drive
Garage Door Opener Semi-Kit

The next best thing to a personal doorman. The “wircless” factory assembled
transmitter operates up to 50 feet away. Just push the button and your garage
door opens and the light turns on . . . and stays on until you're safely inside your
home. The giant 7 ft. screw mechanism coupled with the 4 HP motor mean real
power and reliability and the adjustable spring-tension clutch automatically re-
verses the door when it meets any obstruction . .. extra safety for kids, pets,
bikes, even car tops. Assembles completely without soldering in just one evening.
Easy, fast installation on any 7’ overhead track (and jamb & pivot doors with
accessory adapter). Order yours now. 66 lbs.

Adapter arm for jamb & pivot doors, Model GDA-209-2, $7.95%

RADIO-ELECTRONICS
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From The Leader E3==av==iT

NEW Heathkit Ultra-Deluxe “681" Color TV With AFT . . . Now There Are 6 Heathkit’

Power Channel Selection & Opt. RCA Hi-Lite Matrix Tube

The new Heathkit GR-681 is the world’s most advanced Color TV with more
built-in features than any other sct on the market. Automatic Fine Tuning on all

Color TV’'s To Choose From

83 channels ... power push button VHF channel sclection, built-in cable-type 2 Models In 295 Sq Inch Size NEW
remote control ... or you can add the optional GRA-681-6 Wircless Remote Kit GR-681
Control any time . . . plus the built-in self-servicing aids that are standard on all Witk AFT

Heathkit color TV's. Other features include high & low AC taps to insure that the
picture transmitted exactly fits the 681" screen, automatic degaussing, 2-speed
transistor UHF tuner, hi-fi sound output, two VHF antenna inputs, top quality
American brand color tube with 2-year warranty. With optional new RCA Matrix
picture tube that doubles the brightness, Model GR-681MX only $535.00.

GRA-295-4, Mediterranean Cabinet shown. . ................$124.95"
Heathkit “295" Color TV

With Optional RCA Matrix Tube ... with the same high performance features
and built-in servicing facilities as GR-681 above . .. less AFT, VHF powcr tuning
and built-in cable-type remote control. You can add the optional GRA-295-6
Wircless Remote Control at any time. New optional RCA Matrix tube doubles
the brightness, Model GR-295MX, $485.00. $ g6 *
GRA-295-1, Contemporary Walnut Cabinet shown. . ..........$64.95" 449

Both the GR-681 and GR-295 fit into the same Heath factory assembled
cabinets; not shown Early American style at $109.95"

NEW Deluxe Heathkit 581" Color TV With AFT 29 .
The new Heathkit GR-581 will add a new dimension to vour TV viewing. Brings 2 Models In 1 Sq Inch SIZG
vou color pictures so beautiful, so natural, so real . .. puts professional motion =

picture quality right into your living room. Has the same high performance
features and cxclusive self-servicing facilities as the GR-6581, except with 227
sq. inch viewing area, and without power VHE tuning or built-in cable-tvpe
remote control. The optional GRA-227-6 Wireless Remote Control can be
added any time you wish. And like all Heathkit Color TV’s you have a choice
of different installations . .. mount it in @ wall, your own custom cabinet, your
favorite B&W TV cabinet, or any one of the Heuth tactory ussembled cabinets.
GRA-227-2, Mediterranean Oak Cabinet shown. .. .. ........$109.95"

Heathkit “227" Color TV

Same as the GR-581 above, but without Automatic Fine Tuning ... same
superlative performance, same remarkable color picture quality, same built-in
servicing aids. Like all Heathkit Color TV's you cun add optional Wireless
Remote Control at any time (GRA-227-6). And the new Table Model TV
Cabinet and roll around Cart is an ¢conomical way to house vour 2277 .,

499%*

{less cab net)

Kit GR-295

{less cabinet)

NEW
Kit GF-£81
with AFT

41995"

(less ce binet)

Kit GR-227

just roll it anywhere, its rich appearance will enhance any room decor. NOW ONLY
GRS-227-5, New Cart and Cabinet combo shown.......... ... $54,95* $37995h
Both the GR-581 and GR-227 fit into the same Heath factory assembled

cabinets: not shown, Contemporary cabinet $64.95* (less cabinet
NEW Heathkit Deluxe “481” Color TV With AFT & cart)

The new Heathkit GR-481 has all the same high performance features and ex- -

clusive self-servicing aids as the new GR-381, but with a smaller tube size . .. O o

180 sq. inches. And like all Heathkit Color TV’s it's casy to assemble ... no .

experience needed. The famous Heathkit Color TV Manual guides vou cvery 2 Models In 180 Sq Inch SIZe

step of the way with simple to understand instructions, giant fold-out pictorials : NEW

...cven lets you do your own servicing for savings of over $200 throughout the Kit GR-48"
with AFT

life of your set. If you want a deluxe color TV at a budget price the new Heathkit
GR-481 is for you. f
35985
(less zadinet)

GRA-180-1, Contemporary Walnut Cabinet shown...........$49.95"
Heathkit “180" Color TV

Feature for feature the Heathkit *180” is your best buy in color TV viewing . . .
has all the superlative performance characteristics of the GR-481, but less Auto-
matic Fine Tuning. For cxtra savings, extra beauty and convenience, add the
table model cabinet and mobile cart. Get the value-packed GR-180 today.

GRS-180-5, Table Model Cabinet & Cartcombo............... $42.50° ¥
Both the GR-481 and GR-180 fit the same Heath factory assembled cabi- Kit GR-180
nets; GRA-180-2, Early American Cabinet $94.95°". NOW ONLY
Add the Comfort And Convenience Of Full Color Wireless Remote Control % \
To Any Rectangular Tube Heathkit Color TV . .. New Or Old! $3 29 95 B
Kit GRA-681-6, for Heathkit GR-681 Color TV's... .........,. $64.95" ! b il P . ®
Kit GRA-295-6, for Heathkit GR-295 & GR-25TV's......... .$69.95* (less cabinet & cart} Q)
Kit GRA-227-6, for Heathkit GR-581; GR-481 & GR-180 Reception Is Simulated i
ColorTVISS womman e siymnn . wla/s mps w vt i hvwr i & oA N altlm K meslie 5 & $69.95" On All Sets Shown
e ¥ e R o HEATHEIT|R
N E | HEATH COMPANY, Dept. 20-67 |
W | Benton Harbor, Michigan 49022 a Schiumberger subsidiaty l
FREE ]970 CATALOG' | O Enclosed is $ plus shipping. |
A 5 iy Please send model (s)
?S.’f’y'é'.}gcf?{,’éﬁ :([:tess'en;?;:gcg,l% } 3 Please send FREE Heathkit Catalog. O Please send Credit Application. I
over 300 kits for stereo/hi-fi, 1 l
color TV, electronic organs, elec- | nName R I
tric guitar & amplifier, amateur |
radio, marine, educational, CB, Address — l
home & hobby. Mail coupon or | ; | |
write Heath Company, Benton | City_ . __State___ Zip
Harbor, Michigan 49022, ,  *Mail order prices; F.0.B. factory. Prices & specifications subject to change without notice. CL-365R l
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MARKET
CENTER

ELECTRONICS

Ultra-sensitive and powerful

Write JETCO—Box
77340

132-RE, Huntsville,

TUBES—LOWEST PRICES in the world. Hard to
and American
obsoclete and present day special purpose trans-
mitting tubes. Send for giant tube and parts
catalog. UNITED RADIO CO., Dept. R-56, Ferry

get British, German. foreign

St., Newark, N.J. 07105

CONVERT any television to sensitive Big-Screen
Oscilloscope. Only minor changes required. No
tllustrated
plans $2.00. RELCO-A25, Box 10563, Houston,

electronic  experience necessary.

Texas 77018

RECEIVING & INDUSTRIAL TUBES, TRANSIS-
TORS, All Brands—Biggest Discounts. Techni-
cians, Hobbyists, Experimenters—Request FREE
Giant Catalog and SAVE! ZALYTRON, 469 Jeri-

cho Turnpike, Mineola, N.Y. 11501.

Discharge IGNITION, PHOTOFLASH. Free cata-
Mass.

log parts, kits.
01741

TRANSPARK, Carlisle,

METAL DETEC-
TORS join the many who are finding buried
coins, minerals, relics and artifacts. Don't buy
till you see our free catalog of new models.
Texas

SPECIAL CLOSE-OUT SALE. Rectifiers, Tran-
sistors, and many other Electronic Parts. Lowest
prices. Free catalogue. ELECTRONIC COMPON-
ENTS COMPANY, P.O. Box 2902R, Baton Rouge,
La.

INTEGRATED CIRCUIT KITS: computer, audio,
others. New catalog free. KAY ENGINEERING,
Box 3932-D, Long Beach, California 90803

LYR GUARANTYED

¢ Don't confuse our
1st quality tubes with
seconds & factory rejects.
¢ 1f not shipped in 24 hrs.
your order free!
¢ Free! New catalog
write today!
DEPT. RL-10
4217 University Ave.

its the RE-USABLE Blis-Dor paks. only miniature parts WAREHOUSE .. . ..
It eliminates buying expensive parts cabinets, so that all hobbyists,

can JUST REACH OUT FOR YOUR BLIS-DOR PAK
FUN, to open, HANG EM! STACK EM! STORAGE EM! READ EM! SAVE EM!

schools, colleges,

r
$25 SURPRISE PAK: trunsistors, rect, diodes, cte. “e tot o A\NS =4
50 GERMANIUM GLASS DIODES, IN:1. IN48 nn text 0 wr Q" BP* \ PAKS &
40 TOP HAT SILICON RECTIFIERS, no testasst values CHOOSE
40 EPOXY RECTIFIERS, silicon :sst, no test . "B\—\S

40 PRECISION RESISTORS 1928, 177 asst values .
30 TRANSISTORS, rf. if. audio, ose. no test
60 TUBULAR CONDENSERS, to .omf to 1KV, asst ...
50 DISC CONDENSERS, to.05mf npo. temp coef, asst
30 POWER RESISTORS, to 25 watts, to 24K ohms .
10 VOLUME CONTROLS, to 1 mieg, switch too! ...
10 ELECTROLYTICS, to 100mf. tubulurs too, usst ..
40 RADIO & TV KNOBS asstd colors & style

1 10 TRANS'TOR ELECTROLYTICS to 100mf, asst v \luu
[] 50 COILS AND CHOKES, if, rf. ant.ose, peaking. vte
65 HALF WATTERS, to 1 meg. 777 popular values too

2 MAGNETIC REED SWITCHES kluass sealed . .

[_J 10 PANEL SWITCHES, toggle, slide, micro, rotury ..

1400-PC. GLASS FIBER OPTIC KIT

it's FUN!

it’s Gifty!

it's Educational!
 Dazzling displays
* Triggers photo &

$4.88 %
infra-red cells

OPTICAl. SCIENTIFIC BREAKTHRU'
Allows “hair thin'' glass fibers 12.0t long)
to transmit & recieve cold light encrcy of
ternal refection Hundled,
1 nonpa, pipes liyht
around eorners, widls, even in cireles, tog.
gering such device
sintors, des, s
like wire

N ocontroin ite 1000°s of uxes
Lo 12pes aecessory kit with Chow-to-
ket

Terms: add postace, Rated: v
Phone Orders: Wikefield, Mass. (617) 2453824
Retail: 211 Albion, St., Wakefield, Mass.
IANT " XMAS ' CATALOG ON: Parts, Rectifiers.
| Transistors, SCRs, 1.C.'s, Equipment, 1 Q¢

POLY PAKS P.O. BOX 942R

LYNNFIELD, MASS
01940

YOUR

acH $]. u

 Make light *‘pipes’”

HIGH VOLT
SLICON RECTIFIERS 1 AMP :
EPOXY METAL EPOXY | EPOXY /3

PIV  15A  2A 3 AMPS

50 7.06 ].06 [].a5§] Piv  SALE
100 .07 .07 [J .19 [] 2000* 1.00
200 09 [].09 (.22 3000 135
400 12 (0.2 [].31 4000 1.65
600 16 16 [].43 5000 2.25
800 21 21 [].49 5000 2.96

d 01.79 :

1000 32 132 0O 8000 3.50

6 for $5

S *'IBM'' COMPUTER BOARDS, many trins, diode:
40 *MICRO'" CONDENSERS, fortransistoreircuitry
50 TERMINAL STRIPS, 1 to » Jug types oo
4. PHOTO ELECTRIC CELLS, hi. im]..
40 “'TINY"

sehematic
1/10W, 547 too! 101 ek

RESISTORS,

LOWEST PRICES ON
LINEAR AMPLIFIERS

Guaranteed! With Spec. Sheets!

s §2 22 s

Type Use
] 70 D.C. Amplifier
| 709 Operational Amp
[} 710 Differential Comparator
[CJ711 Sense Amplifier .

Circle 136 on reader service card
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ADVERTISING
INDEX

RADIO-ELECTRONICS does not assume
respon5|blllty for any errors which may
appear in the index below.

READER SERVICE CARD NO. PAGE
Allied Radio Corp. .......... ... 73-76
317 Audionies, Inc. ... . 50
149 B & K (Division of Dynuscan Corp.)
Cover 111
113 Brooks Radio and T\ Corp. ... .. 90-91
112 BSR USA Ltd. ... ... ... ... ... A
43 Burstein-Applebee Co. ... .. o, ol S
14 Castle TV Tuner Service ............ 13
23 Cleveland institute of Electronics .. 28-31
107 (Slide Rule) ... ... .. . .. ... ... bt
16 Concord Electronics Corp. ... ... 15
CREL Home Study Division of
McGraw-Hill Book Co. 54-57
18 Delta Internstional. Lwd. ... ... ... 17
36 Delia Products, Inc. ... ... 79
45 Edison Instruments. Inc. ... .. ... .. hEs
125 Edlie Electronics Inc. ... .. e 99
23 Electro-Voice, Inc. ..., .. o 23
109  Elcctronic Distributors. Inc. 89
25 Electronic Chemical Corp 26
) EMC Electronic Mcusurement Corp .. X2
108 Enterprisc Development Corp. ...... S8
8 Garrard (British Industries Corp.)
Cover II
21 Grantham School of Flectronics 23
127 Heald Enginecring College B 99
120 Heath Co. . BRI . 94 97
119 Hi-Tone. Inc. .......... ..
39 Injectorail Elcectronics Corp. ... ... .. S0
11 International Cor r(spomlcnue Schools il
148 International Crystal Mfg. Co. ... .. 104
27 Johnson Co., L. F. ... . .. S
117 Judson Research and Mg, Co. ... 93
31 Kenwood ... i aesan . W 170
34 Lafayette Radio Electronics ... ... .. 78
9 Longines Symphonette Society ... . 1
10 Maullory Distributor Products Co. .. 3
41 Master Applmnus Corp. ... ... .. 82
111 Mercury Electronics Corp ...... 89
126 Microfleet, Tne. ... I oY s o 99
128 Multicore Sales Corp. ... ... ... 39
National Radio Institute ........ ... &-11
Nationul Technical Schools ... .. 64-67
116 Nortronics . ............... ...... .92
26 Olson Electronics. Inc. .......... ...26
15 Oxford Transducer Corp. ........... 14
124 Pennwood Numechron Co. .......... 99
44 Pioncer Electronies ... ... 83
17 Raytheon Co. ..o . ... 16
RCA Electronic Compone ms
29 Semiconductors ... oL 32
TUbes  4p . o bix ade Cover 1V
RCA Institutes ... ... ... .. 18-21
114 Rye Indusuies. Iac. LN _BN e 92
122 S & A Electronies ... ... I ied (I8
110 Sansui FElectronics Corp 89
123 SCA Services Co. ......... 99
115 Schober Orgun ... .. 92
100 Scott. Inc.. M. H. .. ... .. ... .. o0

20 Sencore ....... N N L s Bl 8 8 R 22

33 Shure Bros. . 77
24 Sonar Rudio Cmp. ................ 26
A2 Sony Corp. of America ... .. o=y [N
118 Superex Electronics Corp ... ... .. .. 93
33 Supreme  Publications ... ... ... 7%

Surplus. Center - gep o 535 3ap 3Tes e - X0

40 Sylvania (Subsidiary of General
Telephone & Electronics) . ... .. .8l

13 Weller Electric Co. ... ... .. 12
32 Wen Products, Inc. ... ... ... 74
Wingsard, CO. gwmsom= 77 155 250E = 80
106  Xcelite, Inc. ... ... 88
121 Yeats Appliance Dolly Sales ... .. . 98
MARKET CENTER 100-103

139 Arcturus Electronics Corp.
Cornell Electronics Co.
138 Edmund Scientific Co.
Fair Radio Sales
Kenzace Co.
McGee Radio Company
Music_Associated
140 Park Electronic Products
136 Poly Puks
Prestige
Releo
137  Solid State Sules
Tecknical Materials Co.

RADIO-ELECTRONICS


www.americanradiohistory.com

%

HIGH-AMPERAGE low voltage 750VA  trans.
farmer 24,/12 volts 36/60 amps from 115/230
$10.00. Nicklecad batteries 4AH $1.95, 8AH
2.50. Free catalog with order. ARROW SALES,
2534 S. Michigan, Chicago, llIl. 60616

RADIO & TV TUBES 33¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL 4217-E University, San
Diego, California 92105

OSCILLOSCOPE IMPROVEMENT KITS. High
speed Triggersweep eliminates sync problems.
Dual trace FET switch displays two wave-forms
together. SOLID-STATE SERVICES, P.O. Box
901, Cupertino, California 95014,

LASER KITS, Scientific Equipment, Giant Cata-
log, 50¢.MAYFIELD, 446 Yarnell, Arizona 85362

o

WANTED

QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, New York, N. Y. 10012,
212 WALKER 5-7000.

INVENTIONS
& PATENTS

]

FREE ”Dlrectory of 500 Corporations Seeking
New Products.’”” For information regarding de-
velopments, sale, licensing of your patented/un-
patented invention. Writez RAYMOND LEE OR-
GANIZATION, 230-U Park Avenue, New York City
10017.

INVENTORS: protect your ideas! Free ‘‘rec-
ommended procedure”. WASHINGTON IN-
VENTORS SERVICE, 422X Washington Build-
mg Washmgton D.C. 20005

INVENTIONS WANTED. Paten!ed Unpatented.

GLOBAL MARKETING, 2420-AE 77th Ave., Oak-
land, Calif. 94605
e oa— TR R

AUDIO HI FI

Tapemates makes available to you ALL 4-TRACK
STEREO TAPES. All labels—postpaid to your
door—at tremendous savings. For free brochure
write: TAPEMATES CLUB, 5280 RE West Pico
Bivd., Los Angeles Calif. 90019.

TAPE RECORDER SALE. Brand new nationally
advertised brands, $10.00 above cost. Amazing
discounts on stereo components. ARKAY
ELECTRONICS, 1028-E Commonwealth Avenue,
Boston, Mass. 02215

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.
Send for FREE monthly specials. CARSTON,
RFD #3, Route 7, Brookfield, Conn. 06804

AUDIO YOUR HOBBY? Details on advanced
plans, projects free. SONLAB, 307 Dickinson,
Swarthmore, Pa. 19081.

RENT STEREO TAPES $1.00 week postpaid,
free catalogue. TAPE LIBRARY, P.O. Box 8126,
Washington, D.C. 20024.

| EDUCATION/
. INSTRUCTION

ELECTRONICS ENGINEERING. Day or evening
classes. Bachelor of Science Program evenings.
Associate in Science Program day or night. If
you are married or if you must work for a
living while obtaining your education, this is
the college for you. Approved for Veterans.
WESTERN STATES COLLEGE OF ENGINEERING,
970 West Manchester Avenue, Inglewood, Cali-
fornia 90301.

FCC First Class License in six weeks—nation’s
highest success rate—approved for Veterans
Training. Write ELKINS INSTITUTE, 2603E In-
wood Road, Dallas, Texas 75235

FREE TV TUNER REPAIR tricks. Plans, details,
complete courses. FRANK BOCEK, Box 3236R,
Redding, Calif. 96001

OCTOBER 1969

INTEGRATED CIFICUITS; RECTIFIERS

SEMICONDUCTORS f TRIACS

TRIACS
PVR | 5AMP | 10A
100 | .90 | 120
0 | 140 | 175 |
o ] 175 | 2.25
a0 | 225 | 2.75:’
o0 | 260 | 3.25

ER900 TRIGGER DIODES. These
biodirectional trigger diodes are
one of the best and cheapest
methods to trigger SCR’s and
triacs ..o 3/%$1.00

UNIJUNCTIONS!
Similar to 2N2419. RBB of 5-7
stand off ratio of .6 and Ip of 12
with data sheet SPECIAL $1.00

ZENERS

750 milliwatt 7-68V $.40
10 watt 7-1800 $.75

MOUNTING
HARDWARE KITS.

These kits are used to mount our
SCR’s Zeners and Rectifiers etc.
6x32 stud (3, 12 amp rectifiers,
7A SCR’s) 6 sets/$1.00
14 x28 stud (30 amp. rectifiers.
20 amps SCR's.) 4 sets/$1.00

OLID

Post OHice Box 74D

Circle 137 on reader service card

] and a gain of 50 at 25 amps. $1.75

|

D 2N1163 a T0-3 PNP GERMANI-
UM TRANSISTOR rated at 35v

["] N-CHANNEL FET'S T0-18 plas-
tic units, low noise, low leakage, 25
volts source to gate, 50 ma gate
current Gain to 3000 umho's. § .80

NEON LIGHT OR NIXIE TUBE
DRIVERS. An NPN, TO-18, SI
Transistor. With a VCBO of 120
3/%1.00

Siticon Power Rectifiers

PRV | 3A | 12A | 30a
| 100 | .03 | .30 | .50
206 | 16 | .50 | .30
400 | 20 | .70 | 1.20
600 | .30 | 1.00 | 1.50
| 800 | .40 | 1.25 | 1.80
11000 | 50 | 150 | 2.20]

Terms: FOB Cambridge, Mass.

Send check or Money Order. Include
Postage, Average Wt. per package
Y2 Ib. No C.0.D."s. Minimum Order
$3.00

|

I

Send for our latest catalog featuring Transistors and Rectifiers; 325 Eim St., Cambrldge, Mass,

Somerville, Mass, 02143

9030 8 BIT MEMORIES ...33.95

LINEAR CIRCUITS
CA 3011 FM-IF AMPLIFIER 5.
702C WIDE BAND DC AMPE.

$1.9
709C OPERATIONAL AMPL.

1.95 ea.
710C H! SPEED DIFF. AMP

$£1.85 ea.
711C DUAL COMPARATOR $1.€5 ea.

DIGITAL RTL CIRCU'TS
2-914 QUAD 2 input gates 31.25
900 Buffer 5 .75
925 Dual 2 Input gate expandef

923 IK flip flop .. 51.00
2-923 Dual IK flip flops 51.50
Controlled Avalanche or
Epoxy Rectifiers 1 AMP.

r PRV PRY

100 | .07 600 | .18
200 | .09 800 .22

400 | .12 1000 | .35

Silicon Control Rectifiers

PRV | 3A | TA | 20 TOA

{_ 50| .35 .45 .70
100 .50 | .65 | 1.00 | 4.00
"200| .70 | .951.3¢ 8.00
T300 | .90 | 1.25 ] 1.70
74001 1.20 | 1.60 | 2.10  12.00
500 [ 1.50 | 2.00 | 2.50
600 I 1.80 | 2.40 | 3.00 16.00
7oo|220|2so| )

| 1000 | | 5.60  24.00

ALES

Tel. (617) 547-4C05

UNUSUAL

BARGAINS
B Vl MAIL

SHOPPING MART

A selection of products avaitable by mail for readers of Radio Electronics.
All merchandise sold on money-back guarantee. Order by No. Send check or M. O.

heat
i

itisplay.
Stock No. 71,000EH

CRDER BY S'TI:IEIC HUMBER « SEND CHECK OF

EDMUND SCIENTIFIC G

Circle 138 on reader service card

BRIGHT IDEAS' in UNIOUE LIGHTING

IBIS new 100-page handhook

packed with facts, loaded with il-

Iistrations, AR dasrest develap-

ments, applications, cquipient.

Covers strobes. sourees. black light,

pruju(u1~ rvatul  and  arganie

. roley mirears, po-

1 ulor o light baxes,

ision  crte. Rare find  for

lotue,  hobby. Tdeal for

(]l\]lld\ quhu comhox,  experi

menters.  habbyists, N3.7 x 117

louseleat puper punched to fir 3

ring binder . . . add pew develop-
Hents as they lmmun

Stock No. 9100E ..$3.00 Ppd.

ROTATING MULTI-COLORED LIGHT

Dazzling colors  stream  ondlessly
from  voustantly  rotating  light.
Facerted,  transparent  glebe  bas
louvered drum inside  with red,
greemn. blue & yellow stars. Bulb

ratates drom which brojeets
ring star points an  walls.

ceilings, ete. while individual glabe

facets present eonstantly cha mgmz
array of brillismt colors, 95,7 star-
anprax. 127 high ot hell-<haped
hase. I'lace on tahle, TV, fire-
plave—top of Christmas tree or

..$6.00 Pnd.

CATCH THAT STROBE ACTION!
Its wild, Spectacular stob-uaction
Huhting oftects will make a party,
create a light show.  turn the
Cswingers into psychedelic per-
formers.  Top guality,  Iow-cost,
~olidd state electronic sirobe.  Ad-
Jtstalle fash orate trom 2 oto 10
fashes per secomd. Clear lneite lens
protects long life Xenan lamb-up to
[ININITRTIN) 11|~l|(~ 640° high Tustre
reflector covers 2000 ~q. ft. area-

even in dark of night elub. Rugged
bt rampact 750 & lightweight
S o Wrinkle nm\hul metal
case. 110 126 V AC,
Stock No. 71,174EH

T'L. appraved.
..$89.95 Ppd.

.LONG-WAVE BLK. LIGHT FIXTURE

Exiremely versatile. compactly de-

signed. long wave (B20t 1000 ang-
stroms)  black  light  (ultraviolet)y
fixture. Has  6-W, 110-V  lan
with huilt-in filter. Use 1o identity
minerals.  fungi. ~vheck
for surtace s, oil leak-
age—perfeer far with
flnareseent  paper. chalk,
Lrayols. Trace Puws 1. ad-
Justable aluminme reflector, push-
pull ~witeh, eotinecting plug.
Mount vert.. horr.. or on ecorner.
17 L. 1‘- Woo 19T I

Stock No. 70.364EH ..$12.50 Ppd.
No. 60,124EH .. (Bulb) $4.50 Ppd.

wwWw.americanradiohistorv.com

MOMEY ONDER + MONEY-BACK GUARAMNTEE

300 EDSCORP BUILDING
= BARRINGTON. NEW JERSEY 08007

when  Teft

munten.«mce - few drops of water
pe . Rugrgred. shock-an © vibra-
Stant Dy lon case e ivered

l\ charged.

: filled v.n clec-
trotyte. x 6’ 2 3,
BATTER
Stock No
CHARGER KIT

Stock No. 70,807EH $ 8.00

'11\" X 27 x

70.942EH $15.0C Ppd.

Ppd.
Stock No. 41.109EH. CELL $3.95

GIANT FREE CATALQOG

! Edmund, 300 Edscorp Buiiding,
Barrmy(on, New Jersey 08107

148 PAGES —-
1000's CF
BARGA|NS

Completely tew
1970 editon YOZ-
ens of alert-ical
and elec roTag-
netic parts. neces-
sories. Faorrous
selecfiom of As-
~!tronamical Tele-

| ISeea
scopes, Microscopes.  Rirsecu-
VErgnets.

tars, Magnifiers,
enses, Prisms. Man¥ W ar sur-
Ttems for hohrdsts, eX

perimenters,  workshnps, fac-
tory. Mail coupon far FRER
ratalog “*EH’

NAME......

plus.
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FREE Cﬂ*ﬂlﬂﬂ FIN -'sﬁa'g{'rfr
SURPLUS ELECTRONIC BARGAINS

’;E/\”(‘l Now BIGGER and

BETTER T E !
\/ han Ever!
-——MAIL THIS COUPON NOW-—¢q

| NAME I
| ADDRESS: =

cITy STATE: zIp I
Aty i |

For your FREE copy, fill out coupon and mail. Dept. RE
FAIR RADID SALES

10146 E. EUREKA - Bax 1105 - LIMA, OHIO « 458032

ENJOY THE “MUSIC ONLY"” FM PROGRAMS

M. A. D.

MUSIC ASSOCIATED'S DETECTOR

for continuous, commercial-free music
wlth ANY FM tuner or receiver

JERT e e

P

: sl
Kit $49.50 Wired $75.00 Cover $4.95 List of FM
stations with SCA authorization $1.00. For com-
plete information write or call:

MUSIC ASSOCIATED
65 Glenwood Rd.,
Upper Montclair, N.J. 07043
phone 201-744-3387

MARKET
CENTER

NO TUITION, RENT. Memorize, study—Com-
mand’s “1969 Test-Answers’’ for FCC first class
license, Plus Command’'s "Self-Study Ability
Test.”” Proven. $5.00. COMMAND PRODUCTION,
Box 26348-E, San Francisco, Calif. 94126

L GENERAL

it Ao Wi b e et

TREASURE HUNTERS! PROSPECTORS! Relco's
new instruments detect buried gold, siiver,
coins. Kits, assembled models. Transistorized.
Weighs 3 pounds. $19.95 up. Free catalog. REL-
CO-A25, Box 10839, Houston, Texas 77018

HEARING AIDS
24 (JFF oA

PRICES

LARGESY SELECTION of tiny,
all-in-the-ear, behind the ear,
eyeglass and pocket models.
FREE HOME TRIAL. No obli-
gation. Money back guaran-
tee. No down payment. Easy
terms. No salesmen or deal-
ers. Order direct and save 65%. Write for free catalog.
PRESTIGE, Dept. D-149, Box 10947, Houston, Tex. 77018.

MR. SCA OPERATOR

NEED A RELIABLE SOURCE FOR
HIGH QUALITY, LOW COST SCA
RECEIVERS, OR SCA DEMODULATOR
UNITS?

A new and proven sub-carrier demodula-
tion scheme using old established principles
is now practical due to recent component
developments and mass production. The
resultant reduction in cost is passed on to
you.

MONEL SCA-6137 QI\Y(’LF TRFQUE\CY M
RECEIVER. Size: 127 5167 2", Price:
$69.95 (Quantity 1-9)

SCA-6137 FM Receiver Features:

e Range: 88 to 108 MHz e Frequency Field
Ad;nsnhle e All Solid State Devices ® RF Stage
e 3 II° Stages ® Automatic Frequeney Control
e Two 67 KHz Amplifier Stages ® 67 KIlz Ratio
Detector @ Adjustable Muting ® Main/Sub-Car-
rier Switeh ® One Watt Audio Output ® 4”7 Mon-
itor Speaker ® DProvision for External Speaker o
117 Volt AC Operated.

Also available: SCA-3 sub-carrier demodulator
PO Card with muting control. e: 21” x 3" x
547, Operates on 6 to 12 Volts DC at 6 ma. “Avail-
‘khh from stock. Price: $39.95 (Quantity 1-9)
Quantity discaunts and detailed specifications are
available to SCA operators.

Send orders and inquiries to:
JanZac Company; P.O. Box 177;
Stamford Conn. 06904
KenZac Company; P.O. Box 66251;
Ilouston, Texas 77006

7%

e T 8

LATEST |
ARCTURUS |
SPECIALS

JAJIY

T S SO O U

:

e Color focus rectifiers, 14,. §
000 P.1.V. at 1 MA, 99¢ each. &
6.5 KV—79¢ {
)

)

)

e Color TV yokes 70° & 90°
Fit almost all

types. sets
$10.95.

e 1700 Transistor types—39¢
e DS-501, 2N278 power tran-
sistor types. Cat. #349, 69¢

&
{
e HEP170, Motorola HV/Cur- :
rent epoxy silicon rectifiers, é

QLI

2.5 amps at 1,000 PIV, 49¢
e Fully transistorized UHF
tuners. Fit most sets. Cat.
#UHF567, $4.95 each.

o UHF tuners, 1 tube type.
Fit most sets. Cat. #UHF3,
$3.95 each.

Complete listings of electronic
items at similar bargain prices
are available. Write for our
latest catalog. Minimum order
$5.00, plus postage.

ARCTURUS ELECTRONICS CORP.
502-22nd St., Union City, N.J. 07087
Dept. MRE
Phone: 201-864-5568

WA SO

PO PO O

A A

Circle 139 on reader service card
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AUCTION: Test equipment, tools, tubes, transis-
tors, etc. Send 50¢ for list. (no stamps)
JOHN B. MELCHER, 28120 G FH, APO SF 96334

JAPANESE NEW PRODUCTS MONTHLY! $1.00.
Refundable. DEERE, 10639 Riverside, North
Hollywood, Calif.

CUSTOMIZED KEY TAGS: Choice of resistor em-
bedded in transparent, shock.resistant plastic.
Distinctive! Smart! Chain included. $1.00.
g%lAZSéI'ECH. 2258 Portal Way, San Jose, Calif.

s s ;\"*;‘ e

. GOVERNMENT
SURPLUS

;. ,ww%

JEEPS Typically From $53.90 ., . . Trucks From
$78.40 Boats, Typewnters Airplanes,
Multimeters, Oscilloscopes, Transceivers, Elec-
tronics Equipment, Used. 100,000 Bid Bargains
Direct From Government Nationwide. Complete
Sales Directory and Surplus Catalog $1.00 (De-
ductible First $10.00 Order). SURPLUS SERVICE,
Box 820-REL, Holland, Michigan 49423

NEXT MONTH

In November we'll show you how im-
portant it is to breadboard your cir-
cuit ideas before assembling the
finished product. Included are some
valuable tips on breadboard tech-
niques.

WRITE NOW FOR FREE 1970 CATALOG
McGEE RADIO COMPANY
1001 BARGAINS IN SPEAKERS—PARTS
TUBES—HIGH FIDELITY COMPONENTS
RECORD CHANGERS—TAPE RECORDERS—KITS
EVERYTHING IN ELECTRONICS

1901 McGee St., Kansas City RE, Missouri 64108

TREASURE
Find buried gold, silver,
coins, treasures

5 Powerful models,
Write for free catalogﬁ_ﬁ

e\

n;;] 95
RELCO s e
BOX 10839, HOUSTON, TEX. 77018

RECHARGEABLE EVEREADY
NI-CAD BATTERIES

9V (8.75V) Y. amp. hr. cap., size 2%” long x 1%"
diam. Made of 7-N38 or BH 500 button cells. Suita-
ble to power cameras, efect. flash, phonos, radios,
exp. power supplies, many other uses. Retail value
$12.00 ea. A fortunate purchase permits selling
these life time batteries on a money back guarantee
basis at a fraction of cost. Pospaid at $2.95 ea
(6 for $15.00)

Miniature Swiss, permanent magnet precision motor,
reversible, (escap) 1-6 volts D C with reduction gear
50 rpm. High torque $1.95 ea.

TECHNICAL MATERIALS COMPANY
769 Inwood Road — Union, N.J. 07083
Phone 201-687-9172 — 201-687-5171

RADIO-ELECTRONICS
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Unusually Long
Interval Times

Electronic timers based on R-C
time constants are simple and quite re-
liable for recycling periods up to 60-
90 seconds. Generally, the circuits be-
come much more complex and relia-
bility is degraded when a recycling
time of several minutes is required.

Here is a circuit that uses a
Schmitt trigger to drive a heating cle-
ment (H) wound over the case of
transistor Q3. The leakage current
through Q3's base-collector junction
increases with temperature until it is
high enough to trip the Schmitt trigger
and turn off the hecater. When the
junction cools down, the Schmitt trig-

begins its cycle all over again.

Note that one of the collector load
resistors for the Schmitt trigger (Ql-
Q2) is very much larger than the
other. This is done so that when Q2
conducts, the voltage across the com-
mon emitter resistor (R1) is large
enough to keep Q4 in conduction.
However, when QI is conducting and
Q2 is off, the voltage across R1 is
much smaller and Q4 is cut off com-
pletely. Using a 200-ohm heater and
the circuit constants shown in the dia-
gram, the timer takes about 5 minutes
to recycle.—G. Varadarajan

(The author did not include de-
tails on the heater. However, you can
probably use resistance wire salvaged
from a wire-wound resistor or po-

ger flops back and the heating cycle tentiometer.—Editor) R-E
2N486
O—12V
H
Q3 2008 2.2K
NC
2N360
12N486 °;T
Q4
_ |
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TUPTO 5 MINUTES
IS EASILY OBTAINABLE

s )

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-

vices). 70¢ per word . . . minimum 10 words.

NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items) 30¢ per

word . . . no minimum.
Payment must accompany all ads except those

10% discount on 12 consecutive insertions, if paid in advance.
ads not accepted. Copy for January issue must reach us before October 10.

placed by accredited advertising agencies.
Misleading or objectionable
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ELECTRONICS

SCHOOL
DIRECTORY

GET INTO

V.T.l. training leads to success as
technicians, tieild engineers, specialists
in communications, guid missiles,
computers, radar and automation, Basie
& advanced courseg in theory & laboi

tory. Electronic Engineering ’l‘echnol
ogy Electronic Technology curricula
both available. Associate degree in 20
moe. B.S. also obtamnable. ap-
proved. Graduates in ali branches ot
electronics with major companies. Start
Sept., Feb. Dorms, campus. High
school graduate or eguivalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE
Dept, C, Valparaiso, indiana 46388

—

distinguished graduates

hold {mportant engmeenng and business aiministration

posts throughout U.S

. Professionally-oriented college with

outstandlng placement record. Four-quarter rear permits

degree in three years.

Fine faculty. Modern labs. Small
classes. 300-acre campus, Arerari—a  Annroved
for vets. Moderate costs. Enter Jan., March,
June. Sept. For Catalog, write A-Zm. Director.

TRI-STATE COLLEGE

24109 College Avenue, Angola, Indiana 46703

PEP’S$ Dollar Sale

$1 Money Back guarantee $1

1 Amp Silicon Rectifier |

SCR
choice of package | Silicon Cosirolled

Buueth—Mlmature Glass- Toksec(ifé:r |
ef -5 Package
[J 5-800V  units $1.00 5-40V uni‘.sg $1.00
] 4-1000V units $1.00 4-100V  units  $1.00
[J 3-1200v units $1.00 3-200V  umts  $1.00
3 AMP Epory Package | 2 200V unts §$1.00
(] 10-100V units $1.00 7 RMP SCR
[J 5-400V units $1.00 =] 4-50V ~ ueits $1.00
(J 2-1000V units $1.00 :]Jgégg{,’ units g-gg
5 AMP Epoxy Package |1 1-800V wuaits $1.00
[J 8-100V  units $1.00 20 AMP SCR
[ 6-200V units $1.00 [J2-50V  un:s $1.00 |
[J 3-800V units $1.00 [11-300Y umt $1.00 ’
Gen Purpose PNP

S|L'c°’}zs";#3,"°”m Germ Transister Similar |
[0 5-100v units §1.00 o to 2N404

2-800V  units $1.00/[J 8 For §

1-1000V units $1.00 | zzuzakwmonzs ‘
. | att
SILICON STUD MOUNT | 10 Volts

20 A 03  units  $1.00

MP
[]3-100V  units $1.00 Zenem pjopEs 1 Watt
LJ1-1000V unit - $1.00) "\ T "4y e av.10v

SILICON STUD MOUNT ,‘D 4 units _ §1.00
40 AMP GERM GLASS DIODES
[J3-50v $1.00| DO7 GEN PURPOSE
[J 2-100v $1.00 ] 20  Units
Repiaces IN-
SILICON STUD MOUNT 1N-64 IN-295
60 AMP
[J 2-50v
[J 1-1000v

units
units

units  $1. 00 Zen
unit  $1.00 Zener D|Noldlels 250 to 400
= = 2V-4V-64/-8V-10V
SILICON GLASS DIODES [] 5 units $1.00

[J 10-100V unnts $1. 00 -~ {’ower Transistors
‘ units $1.00

SPECIAL
2N 176
INTEGRATED CIRCUITS 02 units $1.00 ’

Dual 4 Input Nand Gate
Digital $1.50 RADIATION FREE TUBE
Quad 2 Input Nand Gate FOR COLOR TV

Digital $1.50 Volits Replaces
J K Flip Master RCA 3A-3A or Equivalent.
Digital ... ... Guaranteed for !ife of set
Linear ' C Operational or 5 years. Eliminates
Amp 709C Type .. $1.75 heat to prolo life of

other tubes.
POWER TRANSISTOR $8.99 each
85 Watt Similar to 2N-
212-1724-1208 NO SALES TAX
1 Unit . $1.00/ WE PAY PGSTAGE

PARK ELECTRONIC

PRODUCTS

P. 0. Box 78 N, Salem, N. H.
Tel. (603) 893-0276

Slave
1.75

03073
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oty & T
NOW with Solid State C“\ZUBa\\%‘ ¢

Rechargead

(3 Fm-2400¢

frequency meter...

The FM-2400C provides an accurate standard
frequency signal for testing and adjustment
of mobile transmitters and receivers at pre-
determined frequencies between 25 and 500
MHz. Up to 24 crystals may be inserted into
the meter. The frequencies can be those of
the- radio frequency channels of operation,
and/or of the intermediate frequencies of the
receivers between 5 MHz and 40 MHz. Fre-
quency stability (standard) =.001% from
+32° to =+=122°F. Frequency stability with
built-in thermometer, calibrated crystals and
temperature corrected charts, .00025% from

= Completely Portable
m Tests Predetermined Frequencies
25 MHz - 500 MHz

+25°F to =+=125°F, (.000125% special 450
MHz crystals available)

FM 2400C (Meter Only) .. .. R $445.00
RF Crystals
Hi Band. ... .. . e T e e $24.00 ea.
Lo Band ... e e it 5 e AR 15.00 ea.
IF Crystals. ... ... 8.00 ea.

Write for free catalog.

INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY. OKLA. 73102
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Pacesetter

New “Silent Partner”

Model 1077

Television Analyst

The fast pace of technology today de-
mands change and originality in all areas
of electronics. Diagnostic equipment is
no exception; and new instrument de-
signs will continue to appear as new
service needs arise. The service techni-
cian who can keep up with these changes
today will enjoy more profit tomorrow!

To help you keep pace with solid-state
circuitry and UHF broadcasting develop-
ments, B&K announces a new advance:
the Model 1077 Television Analyst.
It handles all the new solid-state TV
receivers and analyzes both UHF
and VHF! It's the Silent Partner
that helps set the pace towards
more business for you.

V-
i
i
*: CA
% ik
ar :
s ;" : L
gy,

Circle 149 on reader service card

The 1077 analyzes every stage in color
and black-and-white TV receivers with-
out external scopes or wave-form inter-
pretation. Handles any solid-state cir-
cuit, foreign or domestic. Handles eight
VHF plus all UHF RF channels. The
1077 includes 20-48 MHz IF, audio,
video, sync, three color adjustment pat-
terns (white dot, color bar, and cross
hatch), bias voltage, and AGC keying
pulse. The RF, UHF, and IF generators
are modulated with the output of a built-
in Flying Spot Scanner which uses slides
of standard test patterns (supplied).

So, if you're looking for a “Silent
Partner’” to add dollars to your bank
account, don't miss the 1077 Television

Analyst. Because when it comes
to creating new business,
the 1077 Television Ana-
lyst is a profit natural!

For detailed information,
see your distributor or
write for the latest
B&K catalog.

B&K Model 1077
Television Analyst.

Net: $379.95.

B&XK puts an end to test equipment.

_ We’ve developed Silent Partners.
=) Bg Product of DYNASCAN CORPORATION 1801 W Belle Plaine, Chicago. lilinois 60613

www americanradiohietorv com
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Why _

do you protect PAID PR
your service reputation
each time you install

an RCA

color picture tube?

’.-.‘-'-',';-'; ol | Whether it'sin the customer’s
~o5 M 1 living room, or at the bench inthe
./, 88 | shop, it helpsto be ableto replace
7|8 . acolor picture tube with
B J confidence.

If it's an RCA tube that's being

' | installed, the tube itself can con-
tribute to that confidence.

Here is a product made with know-how. ..from the most
experienced manufacturer in the business. A tube unstint-
Ingly manufactured to the highest quality standards...

RCA standards. A color picture tube whose built-in tech-
nology helps protect your time and talent.

Why not specify RCA picture tubes for your requirements?
They'll help protect your service reputation. Just as they're
designed to protect the biggest reputation inthe COLOR TV
industry.

RCA Electronic Components, Harrison, N.J.
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