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The Timesaver!

OFF

TV TUNER susgrr

Latest, all solid state version of the sensational signal circuit analyzing timesaver
originated by Castle.

Invaluable for locating the break in the tuner and i.f. signal chain or analyzing agc system de-
fects in tube TV receivers . . . essential for speedy location of signal circuit defects in modular IC,
solid state and hybrid TV receivers.

A NEW APPROACH to agc system analyzing!

Permits signal injection after the agc controlled stages to simplify testing for agc defects.

Speclfications

® Works with any 40MHz receiver . . . color or black and white . . . solid state, tube or hybrid.
. . . . . . Inputs: 300 ohms balanced VHF antenna terminals, efectricall
o High level, low impedance output furnishes signal usable at input of final i.f. stoge. isolatec N Y
. . R P . 75 ohms 40 MHz amplifter {Ch.#1) RCA phono lack. elec~
o Special output circuit works equally well into first i.f. input of lote model, link coupled systems ond older, low “C” Stceibtsclngie ] e
bandpass coupled systems.
R ' X . . . Senstrivity 30 microvolts.
e Antenna input and i.f. output electrically isolated; no “hot” chassis hazards. Input signal handling capability; over 100,000 microvolts
e No need to disconnect supply leads from suspected tuner being tested. Substitutes the VHF tuner and tests the UHF Output; 40 MHz TV i.1. bandwidth 6 MHz.
tune Mastermatchcoupler " output circuit with matched cable
uner. to furnish usable signal for all fnput clrcuits ,
e Tunes all 12 VHF channels, hos preset (memory) fine tuning on all channels. ‘e I WSS ——-—
e Higher i i i i ai i Tuning Range:  All 12 VHF TV channels. plus Ch.#1 40 MHz amplifier po-
¢} overall gain t})an previous models with wide range goin reduction control of 60db. bl A L ey Y e ey
o Completely self contained ond battery operated, uses popular batteries available everywhere. Simple battery amplifier permits two Mk, IV Subbers to be cascaded for

N high level 40 MHz output signal from any VHF channel.
replacement; battery compartment in rear of custom molded cose. 2 - =
Tuning Preset {memory) fine tuning,

o Reduced current consumption extends battery life to as much as double thot of previous models. Bright LED
indicator warns when unit is ON. Goin Control: ~ Gatn reductton 60 d8.
® Use on the bench or in the home . . . anywhere. Powrr supply: 18 volts. Uses two 9v transistor batteries,
o Comes complete with extension cobles, batteries and instructions. - Size & Welght: 6.57x 6,5"x 3.25" excluslve of control knobs and handle
1751bs cemplete with batteries
Accessones|  “Mastermatchcoupler” output cable with RCA phono Jack
termination

TV TUNER SUBBER, Mark IV net $45.95 WP,

Contact your distributor

CASTLE TV TUNER SERVICE, INC.
5715 N. Western Ave., Chicago, lllinois 60645 « Phone: (312) — 561-6354

In Canada: Len Finkler Co., Ontario

Circle 1 on reader service card
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FREE...demonstration
rove that you
V servicing

lesson to
can learn
at home.

T

Practice on a new 25" |}
MOTOROLA QUASAR II® chassis.

TV Servicing is a satisfying career . . .
and the pay is great. Qualified men are needed
now to maintain the 93 million sets in U.S. homes.
And prospects for the future are even brighter.

Now . . . here's an opportunity for you to
prove to yourself that you can learn TV Servicing
... at home, in your spare time. ICS, the world's
most experienced home-study school, will send
you a FREE Demonstration Lesson (complete
with sample questions) if you will merely fill out
the coupon below and mail it to us.

In addition to your free demonstration les-
son, we'll send you . .. also FREE . . . a brochure
that describes the 25” (diagonally measured
screen) MOTOROLA QUASAR 11® Color TV chas-
sis that we include in our TV Service Training
Program.

This chassis with automatic fine tuning
control is ideal for training purposes because it
combines solid state devices with vacuum tubes
to give you both kinds of practical experience.

Credit towards a Certified Electronic Technician
(C.E.T.) rating will be granted by the National
Electronics Association to ICS students upon
completion of the ICS Career Program in TV

Service/Repair.

international Correspondence Schools
Since 1890
School of Electronics

Scranton, Pa. 18515

Approved for Veterans' Training. Eligible dents use coupon address for service from
tnstitution under the Guaranteed Student ICS Canadian, Ltd. In Hawaii: 931 Uni-

Loan Program. Accredited Member Na vergir Ayers HoRaliE; Hawaii 96814
tional Home Study Councid. Chnadiati 4}

All parts carry Motorola’s two year replacement
guarantee!

The QUASAR Il chassis comes to you in
three basic sub-assemblies ... NOTAS AKIT . ..
because we want you to learn how to repair TV
sets, not build them.

Our free literature also describes the fully
assembled test equipment you receive such as
the Deluxe 5” Solid State Oscilloscope, the tools
and the learn-by-doing kits, all of the finest
quality.

And we're going to tell you aboui eight
other career opportunities in Electronics and the
ICS Career Programs that can help prepare you
for them. All you've got to do is mail the coupon.
SEND IT TODAY!

r————-——————

d

l ICS School of Electronics
International Correspondence Schools
Scranton, Pa. 18515

YES, | want you to mail to me without obligation, the FREE
DEMONSTRATION LESSON and complete literature on the
career program checked below. (Please check one.)

"] Color TV Servicing & Repair [] FCC Licensing

[ Communications/
Broadcasting

[[] Computer Maintenance
] CATV/MATYV Technician
[ Hi-Fi Sound Systems
1 Industrial Electronics

AA625S

[C] Telephony

I (] Electrician

Name__ B Age

Address_

City _ _

State____________ Zip.

) ——
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We've expanded our replacement guide
to over 75,000 listings.
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That’s 34,000 more than cur last ECG™
Semiconductor Replacement Guide. And
more replacements than you’ll find in any
other guide.

We’ve also made our new ECG 212E guide
more useful by including our industrial re-
placement types so you can locate commercial
components with the same easz as consumer
components.

You’ll also find more imported types listed
and the proper ECG replacement cross
referenced.

Both the ECG 212E guide and the ECG
replacement semiconductors are available at
your local Sylvania distributor.

And we’ve made sure that the parts are just
as available as the guide.

After all, when you work hard to produce
the biggest and the best replacement guide,
you also work hard to make suse the parts are
available when neeced.

Sylvania Electroric Co:nporerts, 100 First
Ave., Waltham, Ma'ss 02154

SYLVANIA

WWW.americanradiohistorv.com
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Radio-Electronics

FOR MEN WITH IDEAS IN ELECTRONICS
More than 65 years of electronics publishing

BUILD 3t
THIS ONE

Hand-Held Digital Stopwatch
Your choice of 3, 4, 5, or 6 digits. Times; tells time; can
be remotely triggered on and off. by Bill Green

4-CHANNEL 35
HIGH-FIDELITY
AUDIO

Inside The Sansui 4-Channel QS Variomatrix

Another step forward in the continuing development of
the matrix system for reproduction of 4-channel records.
by Leonard Feldman

51 Servicing Record Changers
21 basic steps that take many of the headaches out of
record changer repairs. by Elliot S. Kanter

61 Equipment Report
Lafayette LR-4000, 4-channel receiver

GENERAL 4
ELECTRONICS

Looking Ahead
Tomorrow's news today. by David Lachenbruch

26 Appliance Clinic
Electronic matches. by Jack Darr

42  All About Active Filters
They offer several important advantages, but do have
drawbacks too. Make sure you know how to use them
effectively. by Don Lancaster

45 Careers In Electronics
Countless opportunities are open to the High-School
graduate. Here is a close-up look at several of these
choices. by James A. Gupton

58 Understanding Computer Arithmetic
How do electronic circuits solve problems? Here's an
article that tells what happens. by H. Edward Roberts

TELEVISION 62 Step-By-Step Troubleshooting
Foreign-brand agc systems can spell trouble. Get to know

them before they turn up on your bench. by Stan Prentiss

72 Service Clinic
The color is a mess. by Jack Darr

80 Reader Questions
R-E’s Service Editor helps solve your problems.

SOLID-STATE 48
ELECTRONICS

Technical Topics
Four practical solid-state circuits we think you'll enjoy.
by Robert F. Scott

68 R-E’s Transistor Replacement Guide
Two more pages of replacement transistor types.
compiled by Robert and Elizabeth Scott

TEST 28
EQUIPMENT

Equipment Report
Data Precision Digital Multimeter

61 Equipment Report
Jud Williams Model A Curve Tracer

DEPARTMENTS 95 Books 84 New Products
96 Technotes 92 Next Month
16 Letters 111 Reader Service
6 New & Timely 98 Try This

89 New Literature

NOVEMBER 1973

VARIOMATRIX means better 4-channel sound
from your record player. Learn how this re-
cent development operates. . see page 35

-3dB
1

~—BANDWIDTH = a

ACTIVE FILTERS make sharp rollofts both
possible and practical. Learn how they work
and what they will and won’t do.

. . see page 42

Hugo Gernsback (1884-1967)

founder
M. Harvey Gernsback, editor-in-chief

and publisher
Larry Steckler, CET, editor
Robert F. Scott, W2PWG CET, technical editor
Jack Darr, CET, service editor
I. Queen, editorial associate
Leonard Feldman, contributing high-fidelity editor
David Lachenbruch, contributing editor
Barbara Schwartz, editorial assistant
Vincent P. Clcenia, production manager
Sarah Martin, production assistant
H. Matysko, circulation
Arllne R. Fishman, advertising coordinator

Cover photograph by Walter Herstatt
Cover design by Louis E. Rubsamen

\TED ,
Radlo-Electronics is indexed in Ap- > ¥
plied Science & Technology Index -

. - . L o
and Readers Guide to Periodical O TR
Literature.

Radlo-Electronics, November 1973, Vol. 44, No. 11. Published

monthly by Gernsback Publications. Inc., 200 Park Avenue Scuth,
New York City 10003. Second-class postage paid at New York, N. Y.
and additional maiting office One-year subscription rate: U.S.A.,
U.S. possessions and Canada. $7. Pan-Americar countries, $8.
Other countries, $8.50. Single copies 60¢. ©1973 by Gernsback
Publications, Inc. All rights reserved. Printed in U.S. A

Subscription Service: Mail all subscription orders, changes, corre-
spondence and Postmaster Notices of undelivered caoples (Form
3579) to Radio-Electronics Subscription Service, Boulder, Colo.
80302,

A stamped self-addressed envelope must accompany all sub-
mitted manuscripts and/or artwork or photographs if their return
is desired should they be rejected. We disclaim any responsibility
for the loss or damage of manuscripts and/or artwo-k or photo-
graphs while in our possession or otherwise.

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, technigues and scientific and
technological developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Elec-
tronics disclaims any responsibility for the safe and proper functioning of reader-built projects based upon or from plans or information published in
this magazine.
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looking ahead

===

Another videodisc
eee———=———

Paris, France—New home
videodisc systems are crop-
ping up with the same regu-
larity that videotape systems
were proposed a couple of
years ago. The latest to sur-
face is a long-rumored laser-
optical system developed by
Thomson-CSF, the audio-vi-
sual branch of the huge
French electrical-electronics
firm, Thomson-Brandt. Thom-
son has indicated that it is
nearly ready to think about
commercialization of its sys-
tem and has staged demon-
strations for television manu-
facturers of the world,
including American set
makers.

Thomson hasn't yet re-
leased details on its system,
but it belongs to the same
family as videodiscs demon-
strated by Philips of Holland
and MCA Disco-Vison of Uni-
versal City, Cal. The latter
two systems, as previously
described in this space,
bounce laser light from re-
flective discs spinning at a
speed synchronized with tele-
vision's frame rate. The
Thomson system differs in
that it uses a transparent
disc, and the scanning laser
light shines through the disc.
Thomson has given no date
for public showing or market-
ing, but is making a strong
effort to have its own system
adopted as the world stan-
dard.

in addition to the three la-
ser-optical systems, two other
techniques are employed in
videodisc systems announced
so far: (1) Mechanical pres-
sure pickup with flexible disc,
used in the Telefunken-
Decca-Teldec German-British
system now in pilot produc-
tion. (2) Electrostatic, or ca-
pacitance, system which is
understood to be employed
by RCA. All of the systems
are designed to play at least
20 minutes of color per 12-

inch record, except the Tel-
dec mechanical system,
which gives 10 minutes’ play-
ing time on an eight-inch
disc.

aEEeSsSssemeeRE———
‘Video card’
e

Details about another
simple and potentially low-
cost home color TV playback
system have been released by
Digital Recording Corp..
Scarborough, N.Y. Working
with Battelle Development
Co., DRC says it has suc-
ceeded in compressing 30
minutes of monochrome pro-
gramming onto a 5-by-7-inch
piece of film, and hopes to
have a color version with
stereo sound soon. The
recording is made by con-
verting the video signal to
digital pulses which switch a
laser beam on and off.
Scanned vertically across the
photographic plate, the laser
makes a series of dots. The
system records only the dif-
ferences between successive
pictures, thereby making pos-
sible high-density recording in
a small area.

Playback equipment di-
rects a switched laser to the
film by a scanning wheel con-
taining four lenses, revolving
at 3,600 rpm. The video cards
are duplicated by standard
photographic processes. DRC
says home playback attach-
ments for color TV should
cost about $200, and pro-
cessing of a 30-minute video
card about 50 cents, exclu-
sive of the cost of the pro-
gram, of course.

= = ]
Trouble in videoland
fes e ———————— -]
Although dreams of home
video systems continue to be
rosy, the one company al-
ready in the business of pro-
viding color VTR's to the con-
sumer is finding the going
rough. Cartridge Television
Inc., which has been manu-
facturing home videotape

decks for Admiral, Sears,
Teledyne and Montgomery
Ward, has filed a petition of
involuntary bankruptcy in
New York federal court.
Whether it's just growing
pains for a new product or a
basic consumer reluctance to
accept videoplayers can't yet
be determined. However. at
press time, the prospects ap-
peared good for the infusion
of new capital and resump-
tion of operations.

et

More Chromacolors
eSS

Another major name has
left the color picture tube
manufacturing business.
Philco-Ford has sold its tube
plant in Lansdale, Pa. to Ze-
nith, which will expand it and
convert it to the manufacture
of its patented Chromacolor
negative-matrix tube. Philco,
which has been in the picture
tube manufacturing business
virtually since the start of
television, thus joins Admiral
and Motorola as TV makers
who have left the tube busi-
ness. The remaining U.S.-
based color tube makers are
General Electric, RCA, Syl-
vania, Westinghouse and Ze-
nith—recently joined by Sony,
which is establishing Trinitron
manufacturing facilities in
California, near its new Amer-
ican television plant.

E————— - 1
Quick color

E = =N

Cotor TV warmup time has
been a real problem in the
past, and it has been tackled
by keeping tube filaments
warm when the set is off, at
the cost of extra electrical
power to the set owner. With
the advent of solid-state sets,
the picture tube has become
the weak link, and for quick-
on performance its heater is
the only one left to be pre-
heated. Now Philips has de-
veloped a picture tube which
provides a quick picture with-

out preheating. The trick is a
very small coiled cathode
which reaches operating tem-
perature in five seconds, as
opposed to 15 to 30 seconds
in the standard tube. The
tube offers the added advan-
tage of a saving of about 20%
in power consumption when
the set is turned on, in addi-
tion to the economy of elimi-
nating preheating. American
tube makers may be expected
to emulate the Philips quick-
heating cathode design.

e = L=
Television’s junk heap

The American public has
junked more than 99,000,000
television sets since the start
of the TV era. Nevertheless,
more than half of the TVs
ever sold—105,300,000—are
still in use. These facts are
brought to light in an analysis
made by Sylvania’s Research
Department and published in
the 1973-74 edition of Televi-
sion Factbook. The tabulation
shows that more than 205
million television sets have
been produced in the United
States since the start of post-
war telecasting.

Surprisingly, the Sylvania
research shows that some
1,600,000 color TV sets
joined the junkpile last year
and were replaced. This
means that close to 20 per-
cent of color sales last year
were replacements. In 1973,
it's expected that 2,200,000
color sets will be scrapped
and that 24 percent of the
sales will be replacements for
old color sets rather than first
color sets introduced into
homes. The survey shows
that the public now owns
62,800,000 monochrome sets
and 42,500,000 color sets.
Sylvania estimates that the
average life of a black-and-
white or color set is about the
same—10 years.

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS.

REPAIR

VHF Or UHF Any Type $9.95.
UHF/VHF Combo $15.00. 7

in this price all parts are inciuded.
Tubes, transistors, diodes, and nuvistcrs
are charged extra.

Fast efficient service at our conve-
niently located service centers. This price
does not cover mutilated tuners.

All tuners are cleaned ultrasonically,
repaired, realigned and air tested.

ALL PARTS
INCLUDED

except tubes and transistars

ONE YEAR GUARANTEE

Universal Replacement Tuner $9.95.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. for this purpose.

All shafts have a maximum length cf
10" which can be cut to 1%2".

Specify heater type parallel and series
450mA or 600maA.

CUSTOMIZE

Customized tuners are available at a
cost of only $15.95. (With trade-in $13.95)

Send in your original tuner for com-
parison purposes to:

TUNER SERVICE CORPORATION
FACTORY-SUPERVISED TUNER SERVICE
Backed by the largest tuner manufacturer In the U.S.—SARKES TARZIAN, Inc.

HEADQUARTERS .........BLOOMINGTON, INDIANA 47801,.................537 South Walnut St. ........Tel: 812-332-7281

ARIZONA ........ TUCSON, ARIZONA 85713, ccercc 1528 S. 6th S, ...................Tel: 602-781-9243
(P.O. Box 4534)

CALIFORNIA JBURLINGAME, CALIFORNIA 94010 .1324 Marsten Road ... : 415-347-5728

CALIFORNIA MODESTO. CALIFCRNIA 95351,..... .123 Phoenix Ave... : 209-521-8051

CALIFORNIA NORTH HOLLYWOOD, CALIF. 9 18654 Magnolia B : 213-769-2720

FLORIDA... .TAMPA, FLORIDA 33626, .. 1505 Cypress St. .. : 813-253-0324

GEORGI ATLANTA. GEORGIA 3031 .938 Gordon St., S : 404-758-2232

312-873-5555-6-7
: 317-632-3493

ILLINOIS
INDIANA

.741 W. 55th St..
817 N. Pennsyi

LCHICAGO. JLLINOIS 60621, ..
JNDIANAPOLIS, IND. 46204

INDIANA ... HAMMOND, INDIANA 46323, . .6833 Grand Ave. ... : 219-845-2676

KENTUCKY LLOUISVILLE, KENTUCKY 402 .2920 Tayior Bivd... : 502-634-3334

MARYLAND ... BALTIMORE, MD. 21215, _. 5505 Relsterstown : 301-358-1186
(P.O. Box 2624)

MISSOURI. ST.LOUIS, MO. 63132,..-.. 10530 Page Ave. ................Tel: 314-429-0633

LAS VEGAS, NEVADA 89108, ... .....305 Vegas Drlve.... ....Tel: 702-648-1450

NEVADA...... .
}‘_‘ NEW JERSEY ......... Jgnssv CITY, NEW JERSEY 87307, ............. 547-49 Tonnele Ave..........Tel: 201-792-3730
| {On US. Highway 1 & Q)
' NEW JERSEY .........TAENTON. NEW JERSEY 08638, ................901 N. Olden Ave. ............ Tel: 609-333-0999
g OHIO........ .CINCINNATI, OMIO 45216, .......ccoorevercrererrnen. 7450 Vine St.......... ..Tel: 513-821-5030
OHIO ... .CLEVELAND, OHIC 42109, ......cccoesecrrerrrnnnas 4597 Pearl Road ... .Tel: 216-781-2314

OHIO....... TOLEDO, OHIO 43624,........... 119 N. Erle St....... : 419-243-6733

WATCH US OREGON .. PORTLAND, OREGON 97210, ... 1732 N.W. 25th Ave. .........Tel: 503-222.9059
GROW TENNESSEE. GREENVILLE, TENNESSKEE 37743 .....cco........ 1215 Snapps Ferry Rd : 615-639-8431
TENNESSEE. MEMPHIS, TENNESSEE 38114, : 901-278-4434

TEXAS....... DALLAS, TEXAS 75218, .......... : 214-327-8413

VIRGINIA ..............NORFOLK, VIRGINIA 23502, ..........c.cocomsumsu: 4538 Princess Ann Road ..Tel: 703-855-2518

Franchises available—Contact headquarters.
Circle 3 on reader service card
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new & timely

Spacecraft electrical system
to be computer controlled

NASA is now testing and evaluating
a new system for controlling electrical
power in advanced spacecraft. In
present aerospace electrical systems,
heavy wire feeders lead from the power
source to cockpit switches and circuit
breakers, to permit the flight crew to
control the electrical loads. In the new
approach, called Automatically Con-
trolled Electrical System (ACES) by its
developer, the Westinghouse Aerospace
Division, the feeders run from the gener-
ator to various load centers. These are
located in electrical “'centers of gravity"
for various parts of the craft, and are so
placed as to minimize feeder lengths.
Power is switched at these points by
solid-state controllers remotely controlled
from the cockpit. Thus reliability is in-
creased and feeder voltage drops and
conductor weight are minimized.

The remote controllers are hybrid
switching circuits. The dc controller con-

NASA ENGINEER T. D. JEFFCOAT punches a
combination of load and power for a simula-
tion run into the dafa entry panel in the cock-
pit test setup at NASA's Manned Spacecraft
Center. The five consoles In the background
simulate the electricai loads for the nose,

Intervehicular activity
a hypothetical

electronics, air lock,
and tall compartments of
space shuttle vebhicle.

sists of a power transistor which is the
actual power switching element, current
and voltage sensors, and a control cir-
cuit for on, off, trip, and voitage limiting.

The ac controller has an SCR power
switch, voltage and current sensors and
a controi that provides a shaped trip
characteristic as well as on-off control.

All electrical loads are controlled
and sequenced with logic programmed
into the distribution control center, a
general purpose digital computer. Sig-
nals from the control switches and sen-
sors are transmitted to it on muljiplexed
data buses, logic equations are per-
formed and control signals sent back to
turn the power controllers on or off. Indi-
cation signals from the remote points are
also processed and transmitted to the
craft status indicators. The display panel
shows system status and also provides
for manual control.

ACES automatically sheds loads to
prevent overloading the power sources if
a portion of the generating capacijty is
lost. Up to 12 priority programming
schedules can be selected as required.

Two of the systems have been sup-
plied for testing to NASA by West-
inghouse.

Deaf child learns
from teddy bear

Teddy, a stuffed brown bear, is an
educator, whose gyes beam at the suc-
cess of his pupils. He is also the pet of
3-year-old Nicola Stapleton, of Bed-
fordshire, England, who is at the same
time Teddy's pupil.

Nicola, born practically deaf, has
some remnants of hearing. ““She can
hear, with the help of powerful ampli-
fiers, over a limited frequency range,”
explains her teacher, Mrs. Gwyneth
Cobb of the Bedfordshire Deaf Chil-
dren’s Society. "'But when she begins to
talk she cannot hear her own voice. How
was | to put it over to children like Ni-
cola that they are making sounds?"’

Teddy was the answer. Rigged up
by a couple of fellow Society workers,
he is equipped with a microphone and
an amplifier that supplies output signals
to small lamps in his eyes. When Nicola
makes a sound, Teddy's eyes light up
with pleasure.

“Teddy was a success from the
word go,"” says Mrs. Cobb. "'Nicola first
hugged the bear, then prodded and
poked it. At 2% years, she was in the
gurgling stage, where she makes sounds
from pure excitement. When Teddy's
eyes lit up for the first time she was bat-
fled, but in no time at all she came to
realize that it was sound coming from

6 RADIO-ELECTRONICS @ NOVEMBER 1973
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her that worked the eyes.’

Teddy’s eyes flash an authentic red,
like those of other bears, which is why
they may not look too bright in the
black-and-white photo. But why is he

NICOLA AND TEDDY, WITH MRS. COBB

wearing the headphones? Nicola is fitted
permanently with ultra-powerful ear-
phones, but sound from the amplifier
and headphones is more controllable.
“Nicola has to use them, so | put them
on Teddy,” says Mrs. Cobb. “Then Ni-
cola wants to wear them, too."”

Gerald F. Rice winner of
latest Gernsback award

A resident of Jamaica, NY, Gerald F. |

Rice, is the recipient of the Hugo Gerns-
back Scholarship Award for 1973. This
award is a $125 grant given each year to
a student in each of nine leading home-
study electronics schools. The candi-
dates for the award are selected by the
schools, and Mr. Rice was selected on
the basis of an excellent academic
record with the school, his deep involve-
ment with electronics studies, and schol-
arship need due to partial disability.

A sheet-metal worker, he was dis-
abled by an industrial accident in 1970.
Although four severed fingers on his left
hand were sewn back into place and 50
per cent of the capability of the hand re-
stored, he was unable to continue at his
trade.

His father had been an RCA em-
ployee, and had sparked an interest in
electronics in his son, who now decided
to turn to that field. Enrolling in Home
Entertainment Systems course of the Bell

(continued on page 12)



www.americanradiohistory.com

/~ Our tests show that N

JERROLD Super Vu-Finders And
Paralogs Outperform All Others

® MORE GAIN & FLATTER RESPONSE
® RUGGED AND EASY TO INSTALL
O ELECTRICALLY GROUNDED

IQNAL OPINION.

| JERROLDEESTRONES oy

P. 0. Box 350, Dept. DSD, 200 Witmer Road, Horsham, Pa. 19044

]
m

Piease send me a free Tool Pouch. Enclosed is an instruction
sheet from the following Super VU-Finder antenna.

{TOOLS
NOT
INCLUDED)

FREE! HEAVY DUTY
LEATHER TOOL POUCH

(model)

Before trying the Super VU-Finder, | was using the following antenna:
{make) _(model)

2 !'n my opinion the Super VU-Finder is. ] BETTER [] WORSE

---------- = o o o we

Last year we offered NFL Coffee Mugs for trying because. -
Jerrold antennas. This year it's Too! Pouches. Why do we
make these offers? Because we know that once you stack 3 Comments:
Jerrold antennas up against the antennas you are using now,
you’ll switch to Jerrold. Hundreds of dealers switched last o - L -
year.

If you're a professional antenna installer, you owe it to NAME
yourself to make this evaluation.

COMPANY NAME

FOREVALUATINGANY SUPERVU- § ADDRESS
FINDER OR PARALOG 300 PLUS. » ciTY STATE ZIp

COUPON MUST BE POSTMARKED BEFORE DEC. 31, 1973 ¢

Circle 4 on reader service card
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NOW train at home with NRI to be
a Computer or Digital Technician-
no other program is so complete
in digital logic, computer
operation and
programming.

ANOTHER

— Your own digital computer
B included at no extra cost

4 Y This may very well be the most
£ unique educational aid ever
£6 developed for home training—

a real digital computer you build
yourself and use to learn
organization, operation,
trouble shooting and programming.
This remarkable training aid
performs the same functions
as bigger commercial
computers. One of ten
training kits you receive in
the new NRI Complete
Computer Electronics course.

P oy s

‘‘‘‘‘‘
L1

eSSt s

1L

PR oM
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NRI FIRSTS make learning Electronics fast and
fascinating—give you priceless confidence

FlRSTto give you Color TV training equipment engineered
specifically for education—built to fit NRI instructional material,
not a do-it-yourself hobby kit. The ernd product is a superb Color
TV receiver that will give you and your family vears of pleasure.
You “open up and explore” the functions of each color circuit as
you build.

F l RSTto give you true-to-life experiences as a Communications
Technician. Every fascinating step you take in NRI Communica-
tions training, including circuit analysis of your own 25-watt,
phone/cw transmitter, is engineered to help you prove theory and
later apply it on the job. Studio equipment operation and trouble
shooting become a matter of easily remembered logic.

FlRSTto give you completely specialized training kits engi-
neered for business, industrial and military Electronics Technol-
ogy. Shown is your own training center in solid-state motor control
and analog computer servo-mechanisms. Telemetering circuits,
solid-state multivibrators and the latest types ol integrated cir-
cuits are included in your course.

There is so much to tell you about this latest “first™
in home training from NRI, you must fill in and mail
the postage-free card today to get the full story of
the Complete Computer Electronics course and the
amazing digital computer you build and use as
you learn.

Planned from the start to include specially de-

signed training equipment in the pioneering NRI

tradition, this exceptional new course succeeds in
combining kits with NRI “bite-sized” texts to give
you an easy-to-understand educational package.
But, unlike other home training, this is not a general
electronics course. Lessons have been specifically
written to stress computer repair. You perform a
hundred experiments, you build hundreds of circuits.
Included are over 50 modern, dual-in-line T'TL inte-
grated circuits you use in the construction of your
computer. You use professional test equipment. In
addition to your digital computer, you build and use
your own solid-state voltohmmeter and oscilloscope.
Because you work with your hands as well as your
head, your training is as much fun as it is education,

Train with the leader—NRI

As it has in other fields of home-study Electronics
training, NRI has taken the leadership in computer
training because the “Computer Age” continues to
leap ahead. Qualified men are urgently needed, not
only as digital technicians and field service repre-
sentatives, but also for work on data acquisition
systems in such fascinating fields as telemetry, mete-
orclogy and pollution control. Office equipment and
test instruments also demand the skills of the digital
technician. Like other NRI courses, this exciting
new program can give you the priceless confidence
you seek to walk into a technician’s job and know
just what to do and how to do it. Mail the postage-
free card for the FREE NRI Catalog. No obligation.
No salesman will call. NATIONAL RADIO INSTI-
TUTE, Washington, D.C. 20016.

GET FACTS ABOUT GI BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card or in coupon.

If postcard has been used, mail this coupon

NATIONAL RADIO INSTITUTE
Washington, D.C. 20016 3-113

Please send me your FREE NRI CATALOG with details
about new Complete Computer Electronics training.

Name. Age.

Address

| City. State Zip
| [J Check here tor facts on Gl Bill
I ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

R Gt e S o ——— ——— —
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-
newstimely ...

& Howell Schools, with the help of the
Veterans' Administration, which is assist-
ing in tuition to the extent of 90 per
cent, he is now working five hours a day

on the home study course, and reading
chemistry, physics and math to increase
his knowledge. Once he obtains employ-
ment, he plans to continue his study—
toward a degree in electronics tech-
nology.

Radio pioneer dies at 81

Jay G. Gilfillan, co-founder with his
brother, the late S. W. Gilfillan, of the
Gilfillan radio and radar company, died
in Los Angeles July 18. He was 81 years
old.

Founded in 1912, the Gilfiltan com-
pany originally extracted precious metals
such as platinum and iridium. In the
1920's, it became one of the most promi-
nent radio manufacturers of the country,
being especially popular on the West
Coast.

During World War I, the Gilfillan
brothers, working with the Massachu-
setts institute of Technology, built impor-
tant ground-controlled-approach (GCA)
radar aircraft landing systems. Gilfillan
became a part of the ITT system in
1964.

Mr. Gilfillan is survived by his wife,
two children and five grandchildren.

Pay CATV demonstrated in
two Pennsylvania cities

“Channel 100,” a form of pay cable
TV, may soon make its debut in many of
those cable TV systems whose fran-
chises permit making special charges for
given programs. Demonstrated recently
over CATV systems in Harrisburg and
Easton, the new approach promises cur-
rent movies, blacked-out sporting events,
concerts, plays and other live entertain-
ment, as well as instructional programs
such as home study courses in foreign

12

languages, speed reading, guitar playing,
etc.

The channel space needed for
Channel 100 would be leased from the
cables by Optical Systems Corp. of Los
Angeles, developers of the system. Mate-
rial would be supplied the CATV system
by microwave, video tape or movie film,
or combinations of these.

Payment will be handled with a
“black box” into which the customer in-
serts previously purchased credit-card-
size tickets. The Channel 100 program
then appears on his TV screen. Present
plans for current movies are that a
single ticket would entitle the customer
or members of his family to view the
movie as many times as they wish during
the week that it runs. Cost would vary
from $2.25 for an individual week to
$1.50 on a '‘season pass’ basis. Prices
for special programs like sporting events
or concerts would vary according to the
event.

Micro-units for Microwaves
These two photographs are a dra-
matic demonstration of the min-
iaturization achieved in solid-state con-
struction. The top is of a few microwave

i
X -
diode chips, made by Raytheon in Wal-
tham, Mass. The ridgy surface on which
the units are photographed is the tip of
an index finger!

The other photo is of a Siemens 3-
GHz power transistor, mounted on a
thin-film circuit measuring only 0.6 x 0.6
millimeter! The small dark bands at left
are resistors, used to keep the current

load-uniform to each emitter strip.

The Raytheon devices are put to-
gether with the help of microscopes—the
Siemens photograph owes its quality to
the fact that an Autoscan electron scan-
ning microscope was used to make the |
photograph, giving the impression of a
much larger object photographed by or-
dinary means.

New light-carrying fiber has
only 5 dB loss per km

A high-efficiency optical fiber just
developed by Bell Laboratories scientists
makes it possible to fabricate an efficient
light-carrying fiber from a single mate-
rial. Up to the present, optical fibers
have been made with two materials: a
center core—glass or liquid—and a sur-
rounding outer cladding. Fibers made
with different glass materials may have
contained impurities that caused trans-
mission losses.

Three Bell scientists, S. E. Miller,
E. J. Marcatili and P. Kaiser, selected a
glass that showed a very low transmis-
sion loss as an unclad fiber. Then they
developed a unique configuration that
made it possible to form the glass into
an optical fiber without any additional
materials. One design has three com-
ponents, as shown in the photograph: an
outer tube, a transverse partition across
the tube that acts as a supporting plate
for the center rod.

The assembly is then drawn into a
hair-thin fiber. In drawing, all parts are
brought into close contact, but the con-
tact is not intimate enough to permit es-
cape of light from the rod, even though
plate, rod and tube are made of the
same type of glass.

Home TV receivers are
becoming more useful

Two devices, both using the screen
of an ordinary TV set as an output, are
being introduced by Cassette Sciences,
of Los Angeles.

The first, a movie film player, con-
nects to the TV by clipping two wires to
the antenna terminals. It will accomodate
a 12,000-foot film. Playing time for su-
per-8 film will be 60 minutes, for 16-mm
film, 33 minutes. The 8-mm version is
expected this Fall, the 16-mm unit next
Spring. Price for either will be around
$500.

The computer terminal connects to
the telephone to contact the local Cas-

{continued-on page 14)
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NEW LOW PRICES
ON WINEGARD QUALITY ACCESSORIES!

set couplers—2-way splitters—band separators-matchmg transformers '%%”?3“ 3]%

Why buy “second line” TV components
when you can buy the best . . . 6]
Winegard engineered-and-built for less

and get the same high quality and %Q,§

performance? ‘%§$

Check with your distributor
for new low pricing
on these items.

75 OHM V-U-FM
BAND SEPARATOR—
Band Separator for making
connection between 75
ohm coaxial downlead

and separate 300 ohm
antenna terminals of TV
set and FM receiver.
Features latest printed
circuit design for low loss,
high isolation and perfect
match. Excellent for
quality color and FM
stereo reception.

‘ Connector included.

CC-482 82 CH. 4-SET
COUPLER—Deluxe low loss coupier
connects four TV-FM sets to a single 300
ohm downlead. Efficient coupler circuit
provides a maximum amount of
signal to each receiver. Specially
designed for color, black and
white and stereo.

7

3000HMV-U
BAND
SEPARATOR—
High quality, low loss
Band Separator for
adapting single 300 ohm
downlead to separate 300
ohm VHF and UHFf
antenna connections o
TVset. Perfect match “Q’Q’
insures perfect %
color and black
and white
reception.

\%‘k CS-175
§ 75 OHM V-U
BAND

SEPARATOR—
Quality 75 ohm
Band Separator for
‘ attaching coaxial cable
to separate 300 ohm

antenna terminals of TV

set. Features printed

circuit and latest
circuitry for low
insertion loss and
perfect color
transmission.
Connector
included,

CS-380 300 OHM
V-U-FM BAND
SEPARATOR—
Latest Band Separator
design adapts 300 ohm
downlead to separate VHF
and UHF antenna terminals
of TV set and provides

FM stereo thru handy
no-strip screw terminals.
Unique printed circuit
design has extremely
low loss, excellent
match and high

CC-33 82 CH.
2-SET COUPLER—

Inexpensive coupler i:ﬂ:tcitogoflgi
for connecting two TV p 4 P  nle

or FM sets to a single
300 ohm downlead.
Features handy no-strip
terminals for easy
connection.

CH. MATCHING
TRANSFORMER—
Compact indoor |
Matching Transformer for
attaching coaxial cable to
300 ohm antenna terminals
of TV or FM receiver.
Packed 6 per poly
bag, 8 bags per
master carton.

Connectors
1/1/1/\ included.

WINE(SARD“v

ANTENNA SYSTEMS
3000 KIRKWOOD ST. » BURLINGTON, IOWA 52601

LS-27 82 CH. LINE
seutrer—visn  MEW
quality line splitter
for dividing a single
75 ohm coaxial cable
into fwo trunk lines.
Indoor type with
transformer network
features excellent match.
Connectors included.

CC-282 82 CH. 4
2-SET COUPLER— :
Efficient 300 ohm coupler connects two TV-FM
sets to a single 300 ohm downlead. Input and
output connections are handy no-strip type for
easy installation. Quality circuitry insures
perfect color and black and white reception.

Circle 80 on reader service card
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International €

SERVICEMASTER

The
Money
Making
line.

* The most com-
piete range of
consumer and
industrial receiv-
ing tubes in the
world — over
2000 domestic
and foreigntypes

* Complete range
of replacement
Semiconductors

* Discounted to
give you higher
profit margins
* Quality your
customers can
depend on

For complete de-
tails, call
(516) 293-1500.

Or write,
International
Components
Corporation
10 Daniel Street,

Farmingdale,
New York 11735

SERVICEMASTER

Intérriational ©

Circle 94 on reader service card
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sette Services time-sharing computer,
and to the TV as a read-out device. Up
to 16 lines of information, with 64 char-
acters per line, can be placed on the TV
screen.

Cassette Sciences expects that by
the end of the year, when the machine
will reach the market, some 20 pro-
grams—ranging from chess to calculus—
will be available. As with the movie
player, target retail price is $500.

FAA initiates new era
in air traffic control
Computer-driven radar displays
showing the identity and three-dimen-
sional positioning of aircraft went into
action at the Los Angeles Air Route Traf-
fic Control Center in the middie of June.
Controliers in the Center will spend
some months learning how to use the
new equipment before the facility be-
comes fully operational late this year.
The new system reads out the air-
craft's identity, range, bearing, altitude
and other flight information directly on
the controller’s radar scope. The current
system reads out only range and bear-
ing.

Radio-Electronics is published by Gerns-
back Publications, Inc. 200 Park Ave. S.
New York, N.Y. 10003 (212) 777-6400
President: M. Harvey Gernsback
Secretary: Bertina Baer

ADVERTISING SALES
EAST
Stanley Levitan, Eastern Sales Mgr.
Radio-Electronics
200 Park Ave. South
New York, N.Y. 10003
(212) 777-6400

MIDWEST/Texas/Arkansas/Okla.
Ralph J. Bergen

The Ralph J. Bergen Co.

6319 N. Central Ave.

Chicago, lil. 60646

(312) 792-3646

PACIFIC COAST/Mountain States
Jay Eisenberg

J.E. Publishers Representative Co.,
8732 Sunset Blvd., 4th Floor

Los Angeles, Calif. 90069

(213) 659-3810

420 Market St.,

San Francisco, Calif. 94111

(415) 981-4527

SOUTHEAST

E. Lucian Neff Associates
25 Castle Harbor Isie,
Fort Lauderdale, Florida 33308
(305) 566-5656

80 YEARS OF RECORDING HISTORY was
presented to the visitors at the annual Audio
Engineering Society meeting in Los Angeles.
More than 40 pieces of equipment, old
records, photos and other material were put
on display by John T. Mullin, professional
recorder development manager of 3M's Min-
icom division. Mullin owns about 90 per cent
of the equipment. At the right, one of the first
pieces of electrical recording apparatus, as
supplied by Bell Labs to Columbia and Victor
in 1925. At left is one of the first recording
microphones, and at the extreme left, part of
a Berliner ''Trade Mark' phonograph that
dates back to about 1895. R-E

Don’'t miss
single copy of
Radio-Elec-
tronics. Give
us:

V)

Six weeks'
tice

Your old
dress and zip
code

Your new
dress and zip
code L e e = | {

name (please print)

address

city state zip code
Mail to: Radio-Electronics
SUBSCRIPTION DEPT., BOULDER, COLO.

80302
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IF YOU HAVE STEREO, YOU ALREADY OWN\

AT

HALF A 4-CHANNEL SYSTEM! ADD THE
2nd HALF FOR 164.95. BY REALISTIC..

Save 17.45 off our “each’” prices for everything you need
to move up to true quadraphonic sound!

Baffle /Speakers
With Wainut
Enclosures

24-Watt Stereo

Amplifier SQ-Il 4-Channel
Decoder
SQ-Il Decoder Alone 3995

Your stereo components are ready and plus two deluxe Baffle/Speakers to your
waiting for easy updating to 4-channel. Our system, and hear sound from front and rear,
SQ-1l Decoder unscrambles all matrixed left and right—the way you hear actual
4-channel records, tapes and FM broadcasts  “live"” music. Simple hookup, no internal

and even gives a 4-channel effect to regular  rewiring. Get a demonstration at any of

stereo. Add it, and our SA-175B Amplifier 2000 Radio Shack stores in all 50 states!

Now Playing at Qver 2000 Stores in ALL 50 States

Price may vary at individual stores.

TIEALISTICS

4 AT YOUR NEARBY STORE OR
MAIL THIS COUPON

|

|

|

I by
pLEASE 180 Pages . . . Full Color! Hi-Fi, CB, Kits. | ®
CEARLY Recorders. Antennas, Parts, More! i Rad Io ’haek
Name . ) _Apt #_ |

|

|

3 and ALLIED RADIO STORES
¥ A TANDY CORPORATION COMPANY

Street

City - State Z\P

| P.0. Box 1052, Fort Worth, Texas 76107
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letters

TV TYPEWRITER NOTES AND
COMMENTS

The overwhelming response by our
readers to the article "Build A TV Type-
writer'' by Don Lancaster in the Septem-
ber 1973 issue of Radio-Electronics has
been staggering. We are just getting out
from under the thousands of requests we
have had for the TV Typewriter brochure
and offer our apologies to those readers
who have encountered delays in obtain-
ing their copies of the brochure.

This same tremendous response has
created shortages in the parts needed to
build the TV Typewriter and, therefore,
we are listing here several possible
sources of parts.

Southwest Technical Products
Corp., 219 West Rhapsody, San Antonio,
Texas 78216, has the following parts for
this project: etched and drilled fiber
glass circuit boards for timing, memory
and cursor at $5.75 each; the main
frame circuit board is $9.75 each; set of
MOS circuits consisting of the 2513,

2518 and six 2524’s—price for a tested
set of these eight IC’'s is $49.50. No
other parts are available from Southwest.
Keyboards are sold out.

Many of the 7400 series of IC's are
available from regular advertisers in Ra-
dio-Electronics. Check the ads in the
back of the book. The 74177 which is
directly interchangeable with the 74197
is harder to get. Poly Paks, P.O. Box
942R, Lynnfield, Mass. 013840, offered
this IC for $2.10 in their ad in the Octo-
ber issue.

Potential sources for keyboards that
appear to be suitable follow. Keyboards
are available in a limited quantity on a
first-come first-served basis only.

B&F Enterprises, 119 Foster Street,
Peabody, Mass. 01960, model KB-3, (sur-
plus) non-decoded alphanumeric key-
board is $24.50 plus postage; KB-01
(surplus) teletype format ASCIlI encoded
keyboard is $44.50.

Hansen Associates, P.O. Box 806,
Ridgewood, N.J. 07451, has a supply of

new keyboards available, $98.00 each
plus postage.

Solid State Sales, P.O. Box 74D,
Somerville, Mass. 02143. New Raytheon
ASCIl encoded units are $60.00 each
plus postage:

KA Electronic Sales, 1312 Slocum
Street, Dallas, Texas, microswitch key-
boards (surplus) are $50.00 each plus
postage.

The power transformer is available
from Signal Transformer Company, One
Junius Street, Brookiyn, N.Y. 11212 at
$6.00 plus postage.

Molex sockets .are available from
Force Electronics, 343 South Hindry
Avenue, Inglewood, Calif. 90301. The
sockets (09-52-3103) are 34¢ each. The
matching pins (09-64-1101) are 39¢ per
10-pin assembly. Minimum order $10.00
plus 50¢ postage.—Editor

DON LANCASTER COMMENTS
Here are some additional comments
(continued on page 22)

The FM-2400CH provides an #
accurate frequency standard for
testing and adjustment of mobile
transmitters and receivers at pre-
determined frequencies.

40 MHz.

to +104°F.

MHz crystals available).

! Fe

€
me e' FM-2400CH

Frequency Stability: = .0005% from +50°

Frequency stability with built-in thermometer
and temperature corrected charts: -+ .00025%
from +25° to +125° (.000125% special 450

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

WRITE FOR CATALOG!

INTERNATIONAL

vency

o Tests Predetermined Frequencies 25 to 1000 MHz
Extended Range Covers 950 MHz Band
e Pin Diode Attenuator for Fuli Range Coverage
as Signal Generator
% e Measures FM Deviation

MOBILE

The FM-2400CH with its extended range

covers 25 to 1000 MHz. The frequencies

can be those of the radio frequency channels

of operation and/or the intermediate fre-

quencies of the receiver between 5 MHz and 3 o

qh% <4
1

=

FM-2400CH
(meter only)........... $595.00
RF crystals (with temper-
ature correction) ..
RF crystals (less temper-
ature correction) ... 18.00 ea.
IF crystals...._ ... ___catalog price

24.00 ea.

INTERNATIONAL

O~

CRYSTAL MFG. CO,, INC.
10 NO. LEE & OKLA. CITY OKLA. 73102

Circle 5 on reuder service card
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After so many high-fidelity and consumer publications rated our HD 414
“open-aire” headphones tops in sound, comfort and value, why would
Sennheiser introduce another model?
The reason is perfection.
Not that our new HD 424 is perfect. But our engineers —the same engineers who
developed our dynamic and condenser microphones for the recording industry—
have made some significant advances. Enough, we feel, to warrant a new model. Enough,
that a certain kind of music lover will appreciate the added fidelily, despite the added cost.
The primary difference is response As linear as our HD 4141 is the HD 424 boasts
even greater accuracy — particularly al low bass and high treble frequencies. Due to
an improved transducer assembly and redesigned earpiece gearnetry. Heard on
the HD 424, low organ notes assume an additional, e —— e
fundamental richness without sacrificing the e T
“tightness” of good transientresponse While
violins and other high-overtone

4

Sennheiser HD 414
‘open-aire”headphones.Rated
‘best” by everyone.

AW ’
T\\
\‘ ~
l/////‘

instrumentsretainthe |
additional “trans-
parencytheir overtones
produce.

No less important,
especially for long listening
sessions, is comfort.
Retaining the “unsealed”
free-air feeling so many
praised in the HD 414, the
new HD 424 provides even less (1)
pressure on the ear, distributing
it over wider, thinner acoustically
transparent cushions.For this reason—
and an improved, cushioned head-
band—the HD 424 actually seems lighter
thanthe 5 0z.HD 414, even though it is
slightly heavier.

Now, there are two Sennheiser”open-
aire” headphones for you to choose from.
The HD 414, rated best for sound and comfort.

And a new model offering something more.
That's why.

Hear them both at your Sennheiser dealer, or
write us for more information. Sennheiser Electronic
Corporation, 10 West 37th Street, New York 10018.

Manufacturing Plant: Bissendorf, Hannover, West Germany

. . 3
Circle 6 on reader service card
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NTS Home: 1

An NTS Graduate

James A. Gupton Jr. gradu-
ated from National Technical
Schools with a diploma in TV &
Radio Servicing. Today, he's a
mighty important man in the
world of Eiectronics!

Research associate with a
major electronics corporation;
author of numerous articles
in electronics magazines; an in-
ventor with five patent applica-
tions to his credit. In the
field of electro-optics, he has
perfected a revolutionary
phosphor deposition technique
for cathode ray tubes.

Quite a list of accomplish-

/ a

i ) OGS Wi e
o SUmeing B o

ments for a man who began his
career with an NTS diploma
andajobin TV & Radio servi¢ing.

Any student can succeed

James Gupton is certainly an
exceptional NTS graduate.
He proves there’s nothing to keep
a determined man from becom-
ing a success in Electronics.
As he himself says, “Any student,
properly motivated, can
succeed in Electronics through
home-training.”

Every NTS Electrionics Course
is specially designed to keep
vou motivated from the time you

18 RADIO-ELECTRONICS ® NOVEMBER 1973
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James Guplon

start building your first test
instrument until you’re ready to
plug-in your solid-state Color TV
or other advanced electronics
equipment.

Exciting ‘“Project Method”
Training

NTS Project Methed Training
is the best way ta learn
electronics.

You build advanced equip-
ment while you learn Electronics
principles and applications.

Each week brings new
excitement when you actually
see the progress you’ve made.


www.americanradiohistory.com

NTS bullds Sell-confiuence.

For a man to become successful,
like James Gupton, he must have
confidence in himself.

As an NTS graduate you have
this confidence. Your training
is practical and thorough. You know
Electronics from the bottom up.

You enter a world of Electronics
you're familiar with.

And if you have the drive and
determination of a man like James
Gupton, there are no limits on
your success!

(James Gupton's address
available upon request).

NTS COLOR TV SERVICING

Solid-state
315 sq. in.

Heath Color TV

Build and keep the largest, most
advanced color TV made! Over-all
solid-state design, ultra-rectangular
screen, matrix picture tube,

built-in self-servicing features,
“Instant On,” A.F.T., solid-state,
24-channel detent UHF/VHF power
tuning, and much more! Also

build and keep AM-SW Radio, solid-
state Radio, FET Volt-Ohmmeter,
and Electronic Tube Tester. Learn
trouble-shooting, hi-fi, stereo,
multiplex systems, radio, color and
B&W TV servicing.

NTS B&W TV SERVICING

Learn sophisticated solid-state
circuitry as you build this B&W TV
Receiver, LLo-Silho “Superhet”
Radio, FET Volt-Ohmmeter, solid- _
state Radio, Electronic Tube

Solid-state
B&W TV,
74 sq. in.
picture
(cabinet
included)

& re

r—mm_n

Big, Colorful NTS
Guide to new

Checker, and Signal Generator.
TV and all other equipment are
yours to keep.

NTS ELECTRONIC &
COMPUTER TECHNOLOGY

Solid-state
Compu-Trainer
14 integrated
circuits
replace 198
Transistors!

Build
and keep .
this exclusive NTS
Compu-Trainer, It teaches

you the same principles used in
million-dollar systems. Contains 14
integrated circuits! All solid-state!
You perform all wiring and
patchcording. No shortcuts. No
pre-wired circuit boards. Your train-
ing is complete! Also receive a

FET Volt-Ohmmeter and a 5" wide-
band solid-state Oscilloscope.

NTS ELECTRONIC

COMMUNICATIONS

Gain the prestige and earning powe?
of owning and F.C.C. First Class
Radio-Telephone license. Two com-
prehensive NTS Courses cover

the big opportunity field of trans-
mitting and receiving.

——. _ 5-vat AV
st 55 Transmitter/
P Receiver

You build and keep 14 kits, including
this amateur phone 6-meter VHF
Transceiver, NTS’s exclusive
6-transistor solid-state Radio, and a
fully transistorized Volt-Ohmmeter.
Also, learn 2-way radio, Citizens
Band Microwaves, and radar.

NTS INDUSTRIAL &
AUTOMATION ELECTRONICS

Automation is the future of industry,
and you can play an important part!
Learn industrial controls by

training on the NTS Electro-Lab

(a complete workshop). You also

r 7 build and operate this 5” solid-state
2607“ Z/qb A ETEE ST I ST A S MRen W R T L e

[] MASTER COURSE IN COLOR
TV SERVICING
(] COLOR TV SERVICING (FOR

oscilloscope. And you perform
experiments that involve
regulating
motor
speeds, tem-
perature,
pressure,
iiquid level,
and much
more. All
equipment
is yours to
keep. All solid-state!

NTS AUDIO ELECTRONICS
SERVICING

Learn sound theory — how it

works in home radio, car tape decks,
stereo multiplex component
systems, and more! Set up a spec-
tacular music system. Learn

about sound distortion, amplification
and control, loud-speaker baffles,
problems of system installation, etc.

Build and keep this famous Heath
Stereo Receiver and Speakers
Included is Voit-Ohmmeter, In-
Circuit Transistor Tester and solid-
state Radio. Prepare yourself for
great opportunities in the Home
Entertainment Industry!

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 dollars in technical facilities.
Check box in coupon below.

APPROVED FOR
VETERAN TRAINING

Accredited Member: National Associa-
tion of Trade and Technical Schools;
National Home Study Council.

NATIONAL GZ2D SCHOOLS

world-Wide Training Since 1905
Resident & Home Study Schools
4000 S. Figueroa St., Los Angeles, Ca. 90037

Dept. 206-113

I opportunities in ADVANCED TECHNICIANS) NAME _ B AGE
Electronics. [] MASTER COURSE IN BAW TV
1 & RADIO SERVICING
I Yours FREE! [] MASTER COURSE IN ADDRESS _ — I
ELECTRONIC COMMUNICATIONS
NATIONAL TECHNICAL SCHOOLS — PRAGTICAL RADIO SERVICING -
4000 S. Figueroa Street FCC LICENSE COURSE — e - "B
Los Angeles, California 90037 L) MASTER COURSE IN l
ELECTRONICS TECHNOLOGY STATE = =ZIPlE= = i
Please rush me FREE Color NTS Elec- [] AUTOMATION & INDUSTRIAL D Check if ) =
tronics Guid in- ELECTRONICS eck i mtereste in Veterans Training
| fomation on cource checkod &t rgh [ CoMPUTER ELectaonics G L |
SJans; [J BASIC ELECTRONICS [J Check if |nteresaed ONLY in Classroom

No obligation. No salesman will call. ) AUDIO ELECTRONICS SERVICING Training at Los Angeles
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LETTERS
(con/mue(/ﬁom page 16)

from Don Lancaster which may help an-
swer other reader questions:

A color TV set has a video band-
width of only 2.5 MHz; a black and white
set has slightly more. This limits the
number of characters per line to 32 or
possibly 40, if an unmodified stock TV is
to be used, particularly an economy one.
Commercial terminal systems of 72 or 80
characters per line use special video
systems with bandwidths of almost 10
MHz.

More memory can be added, but

since the memory is the most expensive
part, it very much ups the cost. Consid-
ering the limitations on video bandwidth
and overscan on an unmodified TV, it
would be difficult to do more than 512
characters per page. Of course, if you
want to modify the TV, you can get
denser displays.

If you want an all-the-time fixed
memory, use a read-only-memory or data
selector instead of the shift registers
used. There is no memory device | know
of that is cheap enough to use with the
TV typewriter, can be written into very
rapidly and simply, and still keeps its in-
formation when power is disconnected.
Mag core comes close, but is complex

CHANNELILOCK

Gives You More In Hand Tools Including

SNIPS THAT CUT
EVERYTHING,

EASYASBUTTER =3

ON THE
FOURTH O~ JULY

You don't need the grip of a goritla to cut

“tough stuff’’ such as sheet metal, leather, gaskets,

plastics, screening, rubber, roofing materiais

not with a CHANNELLOCK snip in your hand. With little
more effort than you'd use on paper shears, you'll ease

these perfectly mated, precision ground cutting
edges through the “‘tough stuff’”. . . smoothly.

accurately, positively. And happy day! No more btisters

. the grips are cushion coated with durable dipped
plastic. Like all our hand tools, CHANNELLOCK snips
are drop forged of highest grade tool steel, scientifically - 4

heat treated . . .your assurance that they’li be
tough, dependable helpers for years to come.

COMPLETE CATALOG INFORMATION is yours for the asking.

e i

MEADVILLE, PA.

TOOLS BY

®
16335

Circle 7 on reader service card
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and hard to use on a small system. So
do erasabie ROM's, but it takes a while
to program them. Next year, we'll prob-
ably see better devices; right now, |
don’t know of any. Most terminal appli-
cations don't need memory through
power-down times anyway, and those
that do can run on stand-by power.

At least %3 and preferably % the
scan in each direction must be saved for
retrace and blanking, particularly on
economy TV's.

To obtain full interlace (The only
time you either need or want full inter-
lace is when you must superimpose your
message on top of an existing, uncon-
trollable program source.) you get hori-
zontal and vertical signals from the sys-
tem you are going to superimpose the
characters on. These must be separate
and not combined as E!A sync. They
also must be TTL compafible. You com-
pare the two horizontal outputs with a
phase detector such as the Motorola
MC4044 and derive an error signal to
correct the 456 MHz oscillator phase
lock loop style. The crystal is removed
and replaced with a capacitor and the
voltage control input is driven by the er-
ror output of the phase detector. Cost of
this modification is under $10, but cus-
tom engineering is involved for each ap-
plication.

Baudot and EBDIC and SELECTRIC
codes are generated on the keyboard
simply by redefining the key matrix, and
possibly adding a flip flop or two. At the
TV TYPEWRITER end, you have to add
a read-only-memory such as the Harris
PROM 0512 and another flip flop to con-
vert to ASCH, or you can sometimes use
commercial code converters.

We are trying to work up add-on’s,
but | am swamped with work right now,
and they won't be immediately available.
Custom engineering at this time, even at
our incredibly exorbitant rates, simply
isn't available. My thanks to the in-
credible number of readers responding
to this project.--Don Lancaster R-E

My kid made it. Found a picture in a book.
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Our town

The sun never sets in our town, nor do our microphones and sound systems
get any rest. “Our town” is the mecca for sound specialists, and here, Shure
Microphones and Vocal Master Scund Systems handle it all: you'll h=ar
them in hotel show rooms and lounges used by famous professional enter-
tainers whose livelihoods depend on sound excellence; you’ll hear them in
hotel convention halls, in club after club, in casino after casino; and you'll
hear them ’round-the-clock as keno scores are announced. Why? Because
the predictability and reliability of Shure microphones and sound systems
simply make everyone’s job a lot easier. The Shure sound is the Las Vegas
sound — and we’re proud of it.

£ EI=IeT=S
222 Hartrey Ave., Evanston, lll. 60204. > | ,
Circle 8 on reader service card
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Kit and assembled instruments
available across the country
at Heathkit Electronic Centers:

ARIZ.: Phoenix: CALIF.: Anahelm, E! Cerrito, Los Angeles,
Pomona, Redwood City, San Diego (La Mesa), Woodland
Hills; COLO.: Denver; CONN.: Hartford (Avon); FLA.: Mi-
ami (Hialeah), Tampa; GA.: Atlanta; ILL.: Chicago, Down-
ers Grove; IND.: Indianapolis; KANSAS: Kansas City (Mis-
sion); KY.: Louisville; LA.: New Orleans; MD.: Baltimors,
Rockville; MASS.: Boston (Wellesley); MICH.: Detroit;
MINN.: Minneapolis (Hopkins); MO.: St. Louls; N.J.: Fair
Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho;
L.l.: Rochester White Plains; OH!O: Cincinnati (Wood-
lawn), Cleveland, Cotumbus; PA.: Philadelphia, Pittsburgh;
R.l.: Providence {Warwick); TEXAS: Dallas, Houston;
WASH.: Seattle; WIS.: Milwaukee.

wwWw americanradiohistorv com
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TLAALLLLEA

Heath test equipment
IS your best buy

Now you car buy Heath test equipment in
easy-to-assemble kit form...or factory-
assemblad and calibrated. Either way you get
service equipment with all the things Heath
has become tamous for: high quality ... low
direct-to-you prices . . . trustworthy specifica-
tions...long-term reliability . .. simple, rugged
design . .. necessary features and functions
built-in, not optional .. . manuals with complete
schematics, circuit descriptions, parts lists
and operating instructions ... handsome brown
& beige styling for our kits, striking black and
white for th= assembled versions . . . and local
sales and service at Heathkit Electronic Cen-
ters in major metropolitan areas.

And you get something else that’s really more
important than excellent engineering or real-
istic prices: the total support and
aitention of everyone at Heath
. honest, friendly, capable
people sincerely interested in
solving your problems and
answering your questions.
At Heath, “the customer
is always right” is not a
slogan . . .it's a way of
life.
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Assembled

Everything you need In service equipment... at the price you
want to pay. Our 2Vz2-digit DMM (A), for instance, is Just $79.95*
as a kit, $120* factory-assembled. Prefer a VIVM? The famous
IM-18 kit (B) is just $29.95*. .. only $55.95* for its wired counter-
part. Our bench VTVM (C) is only $39.95" in kit form, $59.95* as-
sembled. And our AC VTVM (D) is $41.95" as a kit, just $59.95*
wired. Need a good scope? We have two . . . both loaded with fea-
tures and priced right. The DC-15 MHz model (E) is
only $329.95* in kit form, $475* wired. For
$119.95* you can assemble our DC-5 MHz mod-
el (F)...for $179.95* we'll do it for you.

If you do TV alignment, take a good look at
our post marker/sweep generator (G). Prob-

ably the most versatile instrument available for O
the price, it's only $139.95* as a kit, just $199*

wired. Check out our color bar/pattern genera- o
tor too (H). The kit is just $79.95*; factory wired
only $114.95". We have other generators too:
our sine-square wave version is only $69.95* kit,
$99.50 wired (l}. And our audio generator (J) is
equally low in price...$49.95* kit, $74.95*
wired. Power supplies? Our low voltage model
(K) is just $79.95" as a kit, $125* wired. The
high voltage model (L) is just $69.95* in kit
form, $110* wired.

Buy your equipment in kit form and enjoy maxi-
mum savings. Or order it fac-
tory-assembled & calibrated,
ready to go to work for you
right out of the box. Either
way, you get versatile,
quality equipment at a
reasonable price. Or-
der the instrument of
your choice now ...

or use the coupon to
send for your FREE
new Heath catalog.

HEATH COMPANY |
Dept. 228-11 ; >
Benton Harbor, Michigan 48022 Schlumberger

i_} Piease sena latest catalog.

Company/Institution_____ e

1
I
I
I
|
I
Name_ = S— S — [
I
[
[
I
:
I

Address___ - —
City  _ State. _Zip__ !
* Mail order prices; FOB factory TE-295RR
R - ESSIINE EE S —————— 1 d
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The first NEW

amplifier design { appliance clinic

the ORIGINAL
Super Amp

You remember the first super pow-
er amplifier - the Crown DC300. Well, most
of its competitors are still using those six
yearold circuit designs pioneered by Crown.
Most every amp but Crown's new DC300A -
a totally redesigned amplifier inside and
out. Frankly, the DC300A is not created for
the hi fi mass market, but for demanding
commercial and professional applications.
However, we know there are discerning
audiophiles, perhaps like yourself, who can
appreciate the difference.

The new DC300A has double the num-
ber of output transistors, effectively twice
the muscle of the old DC300 for driving
multi-speaker systems. Each channel has
eight 150-watt devices for 1200 watts of
transister dissipation per channel. Ad-
vanced electronic output protection per-
mits the DC300A to drive the toughest
speaker loads at higher outputs before go-
ing into protection, and even then there are
no annoying flyback pulse noises or DC
fuses to blow.

The new DC300A has unprecedented
signal purity. IM and harmonic distortion
ratings are .05%, although typically below
.025%. Hum and noise rating is 110dB be-
low 150 watts, while typically -122dB. The
difference in increased listening comfort
1S impressive.

Although totally new, the DC300A has
inherited some important traits from its
predecessor:

PRICE — still under $700

WARRANTY — three years on all parts,
labor and round-trip shipping

POWER RATING — 150 w/ch continuous at
8 ohms; power at clip-point typically 190
w/ch at 8 ohms, 340 w/ch at 4 ohms, 500
w/ch at 2.5 ohms, or plug in two parts for

600 watts continuous mono power at 8 ohms.

There are many new super-power am-
plifiers. But when you buy a Crown DC300A,
you're buying more than just an amp. You're
buying the Crown company — a professional
audio equipment manufacturer with a 26-
year reputation for solid quality and lasting
value. There are thousands of Crown amps
in the field still working to their original
specifications, and still outperforming most
new amps. Visit your Crown dealer to hear
the difference. For detailed product data,
write Crown International, Box 1000, Elk-
hart, Indiana, 46514.

crown

Circle 9 on reader service card
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ELECTRONIC MATCHES

by JACK DARR
SERVICE EDITOR

ELECTRONIC PRINCIPLES ARE POP-
ping up all over these days. Now.
they’re in your pocket and everywhere
else. Here are two applications.

The first is a fully electronic
lighter. It's fueled by butane, which
isn’t new. But in place of the old
“Thumb-Buster” spark wheel this one,
made by the well-known Ronson Co.,
has a fully electronic i1gnition sys-
tem!

This 1s actually a ‘‘super-min-
iaturized”™ version of the capacitor-dis-
charge ignition system used on racing
cars! Fig. | shows an cxploded view.
One battery, one capacitor, a diode
and a step-up transformer, with spark
clectrodes to do the actual igniting.

All this is operated by the switch
button, which opens the butane burner
valve at the same time that it fires the
spark. The whole thing is compact. no
larger than other lighters.

SWITCH
BUTTON

TRANSFORMER

ELECTRODES CAPACITOR

BUTANE
BURNER
VALVE

The second device 1s another
“lighter.” This one has even fewer
parts, and is used to ignite gas flames
for welding torches. stoves, or any
kind of gas-burning device. It works
on another well-known principle of
clectronics; this time the heart of the
device is a special piezoelectric cle-
ment. When a piezoelectric crysial s
compressed, or struck, it generates a
pulse of voltage. In the application
we’re most familiar with, this reactionp
makes music in a phono cartridge.

Fig. 2 1s a cross-section of the
heart of one of these units. This 15 a
handheld type, for any application re-
quiring portability. A specially de-
signed piezoelectric element, in the
form of a rod, is mounted so that two
crystals have their positive ends con-
nected logether. This places two cle-
ments effectively in parallel, 0 in-
crease the current flow.

A hammer 1s mounted, with a
spring, so that it can be cocked and
then tripped to strike the end of the
piczoelectric unit. When it does, a
high voltage is gencrated. This is fed
through a series resistor to the arc
electrodes at the tip, the “discharge
plug”. The resistor is inctuded 1o
make the arc more efficient in igniting
a gas-air mixture. [t protongs the arc
discharge.

There’s not much of anything 10
“service” on these! About the only
thing that can make trouble is an ac-
cumulation of dirt or grease between
the arc clectrodes. These can be
cleaned by carefully poking a tooth-
pick between them. This unit actually
develops up to 14 kilovolts.

The unit shown here is a4 home
device, intended for lighting gas

16 I g made
/F\LD/JxL\JASETER FTasE 5w stoves. Industrial types are also de,
-y BATTERY for furnaces, heaters, etc. These come
VALVE from Panasonic. R-E
FIG. 1
HIGH TENSION
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How some tubes are rebuilt.

1. Inspect screen and replace electron gun.
2. Reinstall safety glass.
3. Test tube.

How our color bright 85 RE
is rebuilt.

1. Completely clean old glass so it gleams
like new.

2. Apply new internal and external coating to
the bulb.

3. Replace phosphors with Sylvania high-
brightness types.

4. Asrequired, install new aperture mask with
Sylvania thermal compensation system.

5. Replace electron gun with Sylvania electron
gun assembly.

6. Install new implosion protection system.
7. Final test.

Every tube is remanufactured and tested
on the same assembly line used for our new
color tubes. And that line includes the
latest computer-designed improvements in
screen exposure optics. In short, when you
install a Sylvania color bright 85RE picture
tube, you are installing a tube that is
practically brand new except for the glass.
In fact, if we rebuilt it any further, it would
be a new tube.

Available at your local Sylvania distributor.
Sylvania Electronic Components,
100 First Avenue, Waltham, Mass. 02154

G113 SYWANIA
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1974 |

A superstore of electronics

at your fingertips

e Stereo / 4-Channel Sound Systems
e Tape Recorders and Accessories
e Radios e Phonos e Kits ¢ Amateur
and Shortwave Gear o Citizens Band

¢ Antennas e Police/Fire VHF-UHF 7
Radios e Electronic Calculators and
Timepieces e Security e Test Equip-
ment e 1000's of Parts, Tubes, Bat-
teries, Wire, Hardware

Exclusive TELEDYNE and OLSON
Audio Products

FREE
1974 Catalog

Send coupon

2 r life
wonics in ¥ou today

for the elec

the VALUE leader since 1931
L {1 3 71 J -3 1 [ 7 I ]

§ Olson electronics Dept Ln

260 S. Forge St., Akron, Ohio 44327

O Send me my FREE 1974 Olson

Catalog (Please Print)
Name Apt
Street
City State Zip

O Send an Olson Catalog to my friend.
Name Apt

Street

il WEE U S WN5 SEE W S e

City State Zip

L T e p——
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report

Data Precision 245
Digital Multimeter

tow-COSE Portatie DMM with labo: story BcCiscy

Circle 95 on reader service card

GOOD THINGS COME IN SMALLER AND
smaller packages these days. A perfect
example of this is the Data Precision
Corp. model 245 DMM (Digital Mul-
timeter). This 4'2 digit multimeter will
sit in the palm of your hand. It’s 5%”
wide, 3% deep and 1%” high. It will
read ac and dc voltages, ac or dc cur-
rent, and resistance on a total of 21
ranges. All of these, except the two
high-voltage ranges on ac and dc.
have the handy 100% overrange fea-
ture. In other words, on the 0 to I-volt
range, you can read up to 1.9999 V.
(The last digit indicates hundreds of
microvolts.)

If you go over the maximum on
any range, the digits go out, leaving
the decimal point and polarity in-
dicator lit. Four ranges are used for
all measurements; 1.0, 10. 100 and
1000. The decimal point shifts auto-
matically when the range switch is
moved. The only thing that could be
confusing here is the resistance range.
This plainly states that it is “k-ohms™.
So, the 0 to 1 scale here means 1000
ohms full scale, which will overrange
up to 1.9999. A reading of 1.5000
means 1.5 thousands” or 1500 ohms.

The model 245 DMM s powered
by a rechargeable internal battery
pack. The charger comes with it. The
display uses 7-segment characters.
These are bright enough 10 be read In
sunlight.

This is a highly accurate little
jewel. All measurements can be read
to within 0.005%, and the various
scales are accurate to within 0.03% of
reading *1 LSD (Least Significant
Digit or the last one on the right).

With this degree of accuracy, this
meter could be classed as a lab-type
instrument. However, it is certainly
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@ equipment

handy around the shop, when you
need precision readings. For example.
I wanted to make a frequency-run on
a large guitar amplifier. 1 cobbled up
a voltage divider, hooked it across the
output of my audio generator, then
connected the model 245 across the
little one, set on the 0 to | vac range.
I wanted a 50-mV standard input sig-
nal at each frequency. No problem.
Just twiddle the atienuator until the
display reads .0500 and there you are.
The ac voltage ranges of the 245 have
a very good high-frequency response.

Sidelight: one of the “old grouch”
objections to digital displays is the
odd readings on ohms ranges. Some
digital meters will rock or hunt with
the prods open, which is disconcerting.
Here is a solution; the 245, with prods
open, has the equivalent of an over-
range reading, so the display simply
goes out. Incidentally, the resistance
scales have an accuracy of 0.07% to
0.25% over the whole range.

A very complete instruction book
comes with each unit. This includes
not only operating data, but recalibra-
tion nstrucuons.

The model 245 uses a unique
patented circuit. They call it a “Tri-
Phasic Analog-to-Digital Converter”.
The basic circuit is similar to the dual
ramp A/D converter. However, this is
divided into three phases. During
Phase I, the 245 automatically servos
each circuit, to determine the accumu-
lated zero-offsets in the analog in-
tegrator loop. This automatically *sets
everything to zero”. In Phase II, the
signal to be measured is fed, after
conditioning, to the converter in-
tegrator. At the end of Phase II, Phase
IIT starts; the input is disconnected
from the A/D converter, and the ref-
erence signal, of opposite polarity,
connected. This senses the zero-level
on the integrating capacitor, and the
end of conversion. If this is within
normal range, it is read out. If it is
overrange, the overload circuits are ac-
tivated, and this condition is read out.
The whole process takes only 400 ms.

A fascinating little instrument,
and a very useful one. It should find a
place in every clectronics shop, no
matter what field you're in. R-E
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From Mits:
New digital test equipment

professional lab quality at shop cost.

Model 1700° Waveform Generator/ Frequency Counter

Kit $139.95 Assembled $199.95

WAVEFORM GENERATOR: « 6 carrier waveforms including sine. triangle, square, ramp, saw
tooth and pulse. Frequency range — from 1Hz to 1.5MHz in 12 overlapping ranges. * 3
internal AM or FM modulator waveforms including sine, triangle, and square. Frequency
range — 100HZ to 150KHZ in 6 overlapping ranges. Has ability to accept external AM or
FM modulator signals. » 3 amplitude controls carrier only, modulator only or modulated
carrier.

FREQUENCY COUNTER: » Measures frequency of the WFG output or frequency of external
‘ signals from 1Hz to over 10MHz. « 4 digit display of .55 inch Sperry gas discharge type. (same as
oo :2_:‘ > DVM) ¢ Adjustable sensitivity. ¢ Has flashing overrange indication. ¢ Features an event counter which can be used
for external signals. ¢ Input impedance — greater than 100K ohms. ¢ Externat input clamped at = 10 voits. « Sampling period — 1
second for Hz ranges, .1 second for Kilohertz and Megahertz ranges.  Integrated circuit electronics construction.

POWER REQUIREMENTS: SPECIFY 115 OR 230 VAC, 60 Hz, 25 WATTS.

*FEATURED IN JULY 1973 RADIO ELECTRONICS COVER STORY

Model 1600 Digital Voltmeter

Kit $89.95 Assembled $129.95

FUNCTIONS: 1. AC volts 4 Ranges from 1 volt o 1000 volts

2. DC Volts
3. AC Current
4.DC Current
5. Ohms-6 Ranges from 100 ohms to 10 megohms

RESOLUTION: (low ranges) Voltage-10mv ¢ Current-10ma ¢ Resistance-1 ohm

ACCURACY: DC volts — = .5 « All others — = 1%

INPUT IMPEDANCE: DC volts — 10 megahms ¢ AC Volts — 1 megohm

SAMPLE RATE: 5 per second POWER REQUIREMENTS: Specify 115 or 230 VAC, 50/60 Hertz, 20 Watts.

e 2-1/2 digits of large 55" Sperry gas discharge display ¢ Can be read from up to 40 feet away in direct sunlight » Integrated circuit technology throughout

* Auto polarity feature automatically displays polarity and magnitude w/o probe reversal = Regulated power supply » I00% overrange capability on all ranges

> 5 Ranges from .1ma to 1 amp

TopeL AT
agrny VOB

ITC-1800 Integrated Circuit Tester
Kit $119.95 Assembled $169.95

SPECIFICATIONS: « 18 LED indicators show status of IC under test « Internal 5 volt 1 amp power supply. Internal 2 speed clock * Single step capability « Cross
bar switch allows complete programming of IC under test ¢ 4 remote outputs ¢ 4 remote inputs

Detailed instruction manuwal (includes diagrams of all common digital IC's)

SIZE: 8" x 97 x 3-1/2" POWER: 50/60Hz 115 VAC 8 watts WEIGHT: 9 ibs.

The {CT-1800 is ideal for testing digital integrated circuits. It also may be used to breadboard ICs while developing circuits. The ICT-1800 is as indispensable
for testing ICs as the vacuum tube tester was for testing vacuum tubes.

- S I D E B S e B ES Y B D R GE B GG D R B

1 {0 Enclosed is a Check for $ = - :

I or OBankAmericard = uj

m ITS I or [J Master Charge # } = |

i Credit Card Expiration Date p— e o 1

1 include $5.00 for Postage and Handling ]

Micro Instrtumentation & | voes O Daseroies :
' [J Please Send Information on Entire MITS Line. 8

Telemetry Systems,Inc., . - .
6328 Linn, N.E., Albuquergue, New Mexico 87108 y 075 — -
505/265-7553 Telex Number 660401 St — - - T
] I 1

MITS/ 6328 Linn, N.E., Alhuquerque, New Mexico 87108 505/265-7553 Telex # 660401
L----I!------------------------l
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Here's everything you'd expect
from a high-priced signal generator.

Except a high price.

The accuracy of your tests
depends on your signal
generator. But you needr't pay
high prices for accuracy —

B & K is proud to introduce cur
Medel 2050 Solid-State RF
Signal Generator, with
features other companies
charge more for. Just look at
ours specs: 100% Solid-State
Silicon Circuitry featuring
FET’s in RF and audio

oscillator stages for greater
stability and linearity, Six
bands, with ranges from

100 kHz to 30 MHz with 1.5%
accuracy. 3 outputs: RF,
medulated RF (400 Hz) and
externally modulated RF.

A big multi-colored, 414"

vernier dial, with positive anti-

backlash dial drive. Zener-
regulated and internal fuse-
protected power supply.

{244

MODULATION
@) O

You needn't pay high prices
for versatility, ruggedness and
accuracy in a signal generator—
now there's the Model 2050.
It's just what you'd expect
from B & K.

Ccntact your distribuior
for full information, or write
Dynascan Corporaticn.

$QQ95

/BT Very good equipment at a very good price.

Srocduct of Dynascan Corporation/1801 W. Belle Plaine Ave.. Chicago. IIl. 69813

Circle 12 on reader service card
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Umiversal Stopwatch
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THROUGHOUT 1HE MAN  HAS
created myriad devices for the purpose
of indicating and measuring time.
They range from water clocks and
sundials in ancient tmes. to mechani-
cal escapement and tuning fork time-
pieces in more modern times. The Na
tional Bureau of Standards transmits
time of day and precise frequency and
ume intervals via radio stations WWV,
WWVB and WWVH.

The quartz-crystal oscillators these
standards are derived from. are accu-
rate and stable to 1 part in 10!
(0.0000314 sccond per vear). A large
number of high-cost instruments are
available that can accurately display
and/or measure time. And there are
others that can countrol the start. stop
and on tume of another device. But
few will do all these things.

The Universal  Stopwatch/Timer
1s a pocket sized (57x37x1%") baucry
operated digital stopwatch. clock and

AGES,

President, Alpha Electronics

BUILD THIS

Digital Stopwatch

Your choice of 3, 4, 5, or 6 digits. Tells time, times events,
remote start and stop, IC and printed-circuit construction

for a low-cost precision timer

by W. L. GREEN*

control umer. It will do all of 1the
above mentioned things av a reason-
able price. (Under $50 for the three-
digit readout version, see parts hist.)

ltis large, bright 0.27” high LED
display is readily visible in high am-
bient light areas. and, depending on
the timebase and source of power
used, its accuracy can be maintained
between a few seconds per day, 10 a
fraction of a sccond per year. cah-
brated 1o WWV

Although the Stopwatch mav be
used as a very accurate 12 or 24-hour
clock. 1ts other uses are somewhat
more outstanding. For aenal. boat or
automobile rally navigation, it acts as
an elapsed-time indicator. tt will do
the same job for automobile. animal
and human racing. In addition, the
Stopwatch has many uses in the dark
room, because of s internal coinci-
dence detector, which may be set for
start/stop delavs of up to 24 hours.

Its use 1s simple. and once the op-
eration 1s mastered, many other uses
will be found, ranging from cooking
an egg for precisely 3 minutes, 1o
measuring the time it takes for a
model rocket 1o reach its apogee after
liftoft

Technical description

The small size of the stopwaich
results from the use of a single
MOS/LSI integrated circuit. In this
24-pin ceramic package is the logic to
provide the I-Hz tme-base signal
trom the external clock, the time and
timer counters (six digits each), gating
for the time and umer set switches.
the coincidence detector for the timer.
the multiplexer and decoder for the
display. (See block diagram, Fig. 1).

The accuracy at low cost 1s made
possible by the MCI1455 tumer IC.
This 8-pin plastic package houses 2
comparators. a {lip-tlop and several

DIGITS SEGMENTS 89 95
> wmx DIGIT SEGMENT
M| osc DECODE DECODE COMPAZRATOR 0?2
MULTIPLEX 6 o COMPARATOR
{MX) !
21| coincioence -
N DETECTOR 7 o+
FLIP-FLOP
TIME TIMER
COUNTER COUNTER _frl 0 4
1 1 = OUTPUT
5(:1\350>H e TIMESET BUFFER
® GATING
AE72I18 03 MCl1455
) A / FIG. 2—THIS BLOCK DIAGRAM is the MC1455 IC timel that houses
TSa Tsg two comparators, a flip-flop, plus several transistors for reset, external

FIG. 1—PARTIAL BLOCK DIAGRAM shows contents of single MOS LSI

IC that forms the heart of the timer.

timing capacitor discharge and output buffering. In this circult it is

used as an astable MVB.
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transistors for reset, external timing
capacitor discharge and output butler-
ing. (See block diagram, Fig. 2.)

In this particular application, it is
wired as an astable multivibrator with
a nearly symmetrical output square
wave, whose frequency is, within lim-
its, independent of the supply voltage,
and whose temperature stability is
.005% C. This output signal is fed 1o
the # input on the AE7218 MOS IC.
Its frequency may be set to 50/60 and
500/600 Hz, depending on the appli-
cation of the Stopwatch. The time-
shared outputs from the segment and
digit lines on the IC, are buffered by
the 13 npn transistors.

These transistors supply voltage to
the segments of the display in paralicl,
and return the cathodes of each indi-
vidual digit to ground at the appropri-
ate time—when the data at the seg-
ments is true for that digit. The
associated resistors arc for current lim-
iting and logic return at the bases of
the driver transistors. The resistors
connected to the MC 1455 set its duty
cycle and frequency, in conjunction
with capacitor Cl. The adjustable re-
sistor allows precise adjustment of the
clock’s frequency to 50/60 or 500/600
Hz.

The oscillator frequency is inde-
pendent of supply voltage drift, be-
cause it is determined by the ratio of
Rl and R2 + R3 and the value of
timing capacitor Cl. Capacitor Cl
charges to % of V+ thru RI, R2 and
R3, and discharges to '3 of V +
through R2 and R3. The device is free
running because the voltage on the
timing capacitor is fed back to the
trigger input.

How to build one

Construction 1s not difficult or

lengthy, and anyone with some experi-
ence in electronic kit construction
should have little difliculty building it.
One word of caution, however, as with
any MOS device, the AE7218 IC must
be carefully handled to avoid damage
to the inputs by static electricity. Do
not use a soldering gun after this IC
has been installed.

The PC layouts are shown in
Figs. 3 and 4. The parts layout is in
Figs. 5 and 6. A set of etched and
drilled PC boards is available (see
parts list) or you may make your own.
Install and solder all the jumpers, re-
sistors and capacitors on the main board
first, (Jumpers go on the foil side) then
the diodes and transistors, being sure to
observe polarity. (A “C” on the board in-
dicates the diode cathode).

the main circuit board.
This board, tull size, is 5
inches wide.

FIG. 3—FOIL PATTERN tor O WIN 3v /

FIG. 4—(below) FOIL PAT-
TERN for the display
board. Actual size of the
board is 5%z inches wide.

FIG. 5—(bottom below)
DISPLAY board showing
parts placement.

FIG. 6—(below right)
MAIN board showing parts
placement.
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Now install ICl and solder it
Then remove the conductive packing
from the pins of IC2 and carefully in-
stall and solder it using fine solder
and a small soldering iron. Be sure to
align the identifying marks as shown.
Insert and solder the jumpers on the
display circuit board (on the foil side).
Then install and solder the individual
digits on the board noting that the
identifying notches on one of the nar-
row edges of each digit goes toward
the bottom of the board. These digits
are installed up-side down so that the
decimal points of the second and
fourth digit separate the hours,
minutes and seconds of the dis-
play.

Although the display board is laid
out ftor six digits, less than that num-

UNCONNECTED £ AND AT CAThODES OF DIODES'
D168, D2 -S7.D3 - 56,04 - 55,05 -84, 06 - PIN &l on TC @
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ber may be used, as dictated by the
application. Install the display module
In an appropriate case (a casc like the
one shown is available, sce parts list)
along with the time sect switches and
input and output jacks and wire them
all to the main circuit board.

As mentioned before the Stop-
watch can be powered by internal bat-
teries, conventional or Ni-Cad. or by
an external dc source. This can be an
ac/dc power supply, or with an
adapter, directly from the cigar lighter
socket in an auto. The only require-
ments tor this source of power. 1s that
it be between 7.5 and 14 volts and ca-
pable of supplying 100 mA.

A display on/off’ switch is in-
cluded to increase the useful batiery
life between charges when the unit is
operated from its internal batteries. In
addition to the options of the number
of digits in the display and the type of
power source used, the Stopwatch may
be wired for 12 or 24 hour time dis-
play. Connect a jumper from DI’
cathode to 1C2 pin 22 for 24 hour op-
cration, or leave as shown for 12 hour

display.

The 8 input of 1C2 must be fed a
60 Hz or 600 Hz signal unless a diode
is connected from IC2 pin 5 (anode)
to pin 22 (cathode). in which case the
6 input will function properly with an
input signal of 50 Hz or 500 Hz. Ei-
ther way. the 50 or 60-Hz signal will
cause the seconds digits (first two from
right) to read seconds and tens of scc-
onds, or tenths of seconds and scconds
i 500 or 600 Hz is supplied at this
point.

As mentioned earlier R3 may be
adjusted 10 provide these cloch fre-
quencies from the MC1455 umer IC.
Two resistors and a switch in place of
R3 allow selecting the time-base fre-
quency. An external source of power,
reasonably well regulated, will give ac-
curacies of a second or two per day. If
greater accuracy is required. two alter-
nate methods of time base generation
may be used.

The first is the simplest and uses
the 60-Hz power line frequency (sce
Fig. 7). This method, of course, limits
the portability of the Stopwatch. The
other method is to use a crystal os-
cillator and divider to give accuracies

on the order of a fraction of a second
per year. A schematic for this type os-
cillator 1s shown in Fig. 8. With this
type of time base, the unit can be op-
erated from a portable power source.
An additional feature or function of
the Stopwatch is that the timer output
may be used with one external transis-
tor, capacitor and transformer, to
drive a small speaker used as an au-
dible alarm (see Fig. 9).

The output from the speaker will
be about 700 Hz pulsing at 1 Hz. Fig-
ure 10 shows the external power con-
trol device. The pulsing signal at the
timer output jack is rectified by the
diode and filtered by the capacitor
and applied to the gate of the SCR.
When the SCR fires it supplies current
1o the relay coil and energizes the re-
lay. The relay will remain energized
until the timer signal is removed and
the reset switch in the SCR’s anode
circuit is depressed.

The normally open and normally
closed positions of the 6V relay cnable
the power control to turn an external
load on, or off, upon command from
the timer output on the Stopwatch.

R1, R4—1000 ohms, W, 10%
R2—470.000 ohms, YW, 10%
R3—pot, 1 megohm, multiturn
R5—18,000 ohms, %W, 10%

R6 thru R11—4700 ohms, %W, 10%
R12 thru R24—27,000 ohms, %W, 10%
R25—100 ohms, %W, 10%
R26—-220 ohms, %W, 10%

C1, C2—0.01 pF, 15V

C3-220 uF, 15V, electrolytic
C4—100 pF

Q1 thru Q13—-MPS5172

PARTS LIST—MAIN CIRCUIT BOARD
D1 thru D6—1N914 or 1N4148
IC1—MC1455 or 555 timer IC
IC2—AE7218, Mostek MK5007
DiS1 thru DIS6—FND70244 LED, Fairchild
S1, 82, S3—spst slide
S5, S6, S7, S8—spst pushbutton, N.O.
S4—spst, pushbutton, N.C.
J1, J3—phone jack, closed circuit
J2—phone jack, open circuit
BATT—7.5 to 14V, Eveready E401

E-90 alkaline: OB70T Ni-Cad

Case, PC boards, wire, tubing, hardware.

mercury;

+75T0 14V

ON - OFF

2
78 Jt::j‘:% ON - OFF
EXT
S1
TOR25&C4

The following parts are available from Ai-
pha Electronics, P.O. Box 1005, Merritt Istand,
Fla. 32952.

Set of two etched and drilied circuit
boards. UTX-6-SET—$4.00 PPD US

LED display digit, 0.27" high. Fairchild
FND70244—$3.50 per digit PPD US

IC1 & I1C2 (MC1455 & AE7218) UTIC-
SET—$28.50 for both PPD US

Complete kit with case and all parts ex-
cept display digits and batteries, UKT—$39.00
PPD US
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TYPICAL 7 PLACES

$5172
MPS517 \m

Q7 THRU Q13L___

27K
R18 THRU R24

SCHEMATIC OF THE STOPWATCH. Note that
display circuits repeat. Driver circuit is shown
for only one display digit.
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The power supply for the power con-
trol in the author’s model is one of
the battery eliminator types and sup-
plies around 9 volts to the SCR and
relay, but a conventional supply may
be used.

Operation and use

When power is first applicd, or
when the power supply drops below
7.5V or is mterrupted. the display will

D1 R1

FIG. 7—SIMPLE AC SUPPLY can be used to
power unit, but limits portability.

AE5024TB
12v
o———16 ~ 1 ———_>gé>H¢
15 2 3 ?
_[_—-—14 3 —»x -—IT—
= 13 -4
o
o— ! 11 6 ey
bV x —10 7
9 8
R2
XTAL 1 18
1 MHz MEG
0 R3
R1 C1 12
2 T iopr e
1ov =
XTAL TIME BASE
TO Q1
TIMER  MPS5172
! L
89
¢ SPEAKER
T1
2K /852

FROM
STOPWATCH

TONE AMPLIFIER
FIG. 8—(top) CRYSTAL OSCILLATOR and fre-
quency divider provides portable accuracy.
FIG. 9—(above) TONE AMPLIFIER drives
speaker to act as audible alarm.

present all 8's. Depressing and releas-
ing the TIME SET switch will clear the
display and display 1270000 (6 digit
displays only) or all zeros if the unit 1s
wired for 24 hour operation. With the
RUN/STOP swilch in the RUN position,
the far right seconds digit will step
on¢ count ahead per second.

If the TIME SET switch is depressed
again, the first two digits will reset to
zero and remain there until the switch
is released. The RUN/STOP switch will
stop the count, but will not reset the
counter. Either of these switches may
be used ualone or together to control
the counting of the Stopwatch.

If the Hours switch is depressed,
the hours digit steps at the rate of 2
Hz per second. If the MINUTES switch
is depressed, the minutes digit step the
same way. Depressing the MINUTES
and HOURS switches together steps the
tens of minutes digit. The same thing
happens to the timer counter if the
IIMER SET switch is depressed and the
HOURS and MINUTES buttons are de-
pressed. For proper operation of the
timer, the RESET button must be dec-
pressed on both the Timer. and the
Power Control, if it is used, after the
time and timer have been set. The RrE-
SET button will disable the TIMER OUT-
pUT. The EXT jack is a closed circuit
type, and when a plug is inscerted into
it the clock will not reach the @ input
on 1C2.

A breakwire connected between
the terminals on this plug will stop the
count when the wire is broken. For
instance, in a foot race, the breakwire
is stretched across the finish line, and
when the race starts, the RUN/sTOP
switch is moved to RUN, starting the
count. When the breakwire i1s broken.
the count will stop, indicating the
elapsed time of the race. Photocells
may also be used, (it properly condi-
tioned to provide very low on resis-
tance) to either make or break the cir-
cuit or both, across the EXT jack.

When using the unit as a control

D1
IN4901
117VACj>:i‘-a ,_’ ’i + ¢t
S 100uF S1
% © 6.3VAC ] 15V =
. T1 b
N.C.
INPUT FROM ~ INSI4 . SCR1
. o i
TIMER OUT e |\¥ MCRIOI
+| C2 4
10uF
15V Ryjlij
[ EA
L
OQUTPUT
117 VAC i . ,NORMALLY
{] 9 OPEN

FIG. 10—REMOTE POWER UNIT enabies reimote triggering of the timer; both on and off.
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timer, the power control is plugged
into the TIMER ouTPUT, the time
counter sc¢t to zero, and the timer
counter set to indicate the amount of
delay untl the power control switches
states.

To reset the power control, de-
press and RESET buttons on the Stop-
watch and the power control. The
TIMER OUTPUT from the Stopwatch
will automatically reset itself one hour
after 1t has triggered, and will trigger
only once during a 24 hour period,
unless the TIME or TIMER SETS arc re-
set, even if the unit is set up for 12
hour operation.

The above mentioned time peri-
ods are valid only for a 50/60 Hz-in-
put clock. They will be 1/10th the
value indicated if the clock 1s set at
500/600 Hz. The frequency of the
MC 1455 timer may be set with any
one of several reference sources.

Onc way is to feed the signal
from the timer into a frequency
counter or to the vertical plates ol an
oscilloscope, with the 60-Hz line on
the horizontal plates, and adjusting R3
for a square but stable Lissajous pat-
tern.

CHU or WWYV may also be used
for a trial and error adjustment. If the
crystal controlled time base 1s used,
the most accurate possible adjustment
will be bv beaung the | MH7 signal
against WWV. Have a good (timing?)
tme. R-E

PARTS LIST (AUXILLIARY)
(Power Control)
C1—-100 uF, 15V electrolytic
C2—10 uF, 15V electrolytic
D1—1N4001
D2—-1N914
RY1—6V relay, Sigma 25PA1
S1—spst pushbutton N.C.
SCR1—MCR101
Ti—primary, 117 Vac, secondary, 6.3 Vac
(Power Line Time Base)
R1—39,000 ohms, Y%-watt 10%
R2—47,000 ohms, “%-watt 10%
C1—0.01 uF, 15V
D1—1N914
T1—primary 117 Vac; secondary 6.3 Vac
(Crystal Time Base)
R1—24,000 ohms, % watt, 10%
R2—18 megohms, "4 watt, 10%
R3—12 megohms, % watt, 10%
C1—=10 pF
C2—trimmer, 2-40 pF
IC1—-AES5024-TB, Mostek MK5009
XTAL1—1 MHz parallel resonant quartz crystal
(Tone Amplitier)
R1—10,000 ohms, % watt, 10%
C1—0.1 pF, 15V
Q1—-MPS5172
T1—Primary;, 2000 ohms; secondary, 8-ohms;
8-ohm speaker
The following parts are available from Al-
pha Electronics, P.O. Box 1005. Merrit Island,
Fla. 32952
6-V relay, 25PA1-52.85 PPD US
MCR101 SCR-$0.70 PPD US
AE5024-TB IC—$19.45 PPD US
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4-Channel QS Matrix

another road to 4-channel records

The race for universal acceptance of one 4-channel matrix stereo
system is still being run all-out. You studied the SQ

Although the majority of matrix-cncoded quadra-
phonic records sold in the United States are encoded using
the SQ matrix system proposed by CBS (see Radio-Elec-
tronics, June 1973 page 44), acceptance of this matrix for-
mat is anything but world-wide. In Japan, in fact, the so-
called “regular matrix”, or QS matrix, is favored by several
manufacturers and record producers.

The basic difference between the regular-matrix system
and the CBS-SQ system arises from a fundamental difter-
ence in opinion as to what the ideal sound distribution
ficld for four-channel reproduction should look like. CBS
champions the idea that left-to-right channel separation
should be maximized, and that front-to-back separation can
be sacrificed in the process—or enhanced by means of gain-
riding “logic” circuits.

Regular matrix proponents maintain that separation
should be uniform from channel to channel around the en-
tire sound ficld. Sansui, in particular, takes this “uniform”
scparation idea (originally proposed by Peter Scheiber in
this country) and adds phase-shifting angles during the en-
coding and decoding process that provide apparent greater
separation, but measurable separation is only 3 dB between
any dominant channel and its two flanking channels. As we
shall see presently, this uniform sound ficld idea also per-
mits the use of a rather sophisticated form of enhancement
logic which Sansui calls “Variomatrix”.

The basic encoding formulas for the Sansui systen
are:

L, = Ly + 414R; + _ij + JO4|4R},

R, = Ry + 4141 —_th, = j.4]4L|,
Where L and R are the matrix-encoded left and right sig-
nals applied to the record groove, Li, Ly, R and Ry are the
teft-front, left-back, right-front and right-back signals and
+) and -j represent +90° and -90° phase angles respec-
tively. If four equal amplitude signals (one for each of the
four channels) are encoded at a given instant using these
formulas, vector diagrams of the content of each of the two
composite Ly and R, signals appear as in Fig. 1. It is ap-
parent that when such an encoded record is played on a

system in June; now here's the dope on QS

by LEONARD FELDMAN
CONTRIBUTING HIGH-FIDELITY EDITOR

conventional stereo phonograph, both front and back left
information are reproduced at full amplitude, while right-
front and right-back are attenuated about 7.6 dB in the left
speaker. The reverse is true for the right speaker.

Sansui decode matrix
The first and simplest form of Sansui matrix decoder
ased fixed matrix coetlicients to vield the following:
L(, = L| + 4]4R1
Ry = Ry + .414L,
Ly’ (Lt - .414Ry)
Ry’ = j(R - .414L,)

(Prime (’) notations indicate that outputs are not, and
can never be identical to the original input signals 1n any
4-2-4 matrix systems.)

If each of these matrix decode equations is solved in
terms of the original four input signals, L, Ly, Rr and Ry
the following output signals are obtained at the respective
channels.

("]

L = L17IL; + 828Ry + j.828L,
Ry = 117IR; + .828L; - j.828Ry,
L, = LI7IL, + .828Ry - j.828L;

Ry, = L171R, + .828L, + j.828R;

By “lowering the volume control” slightly to obtain
unity coeflicients for the desired or dominant signal outputs
in each case, the results become:

Ly =L + .707R; + j.797L,

R = Ry + .707L¢ - 1.707Ry,
Lt,' = Lb + 707Rb - J707L1
R, = Ry, + .707L,; + J707R(

The symmetry of sound distribution inherent in this
encode-decode approach is shown in Fig. 2. The asterisk
(*) in each square of the diagram shows where the desired
sound is supposed to be (e.g., front left) while the arrows
indicate sound amplitude and phase for each of the four
loudspeakers in each of the eight situations shown. In the
case of the left-only desired signal we see that full ampli-
tude of that signal is heard from the left-front speaker,

(continued on page 40)
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srogram which gives you
electronic circuit design

Electronic circuit design—source of all new development
in the application of electronics to new products and
services. Without this skill, we would be unable to monitor
the heartbeat of men in space. Without it, the computer
revolution would never have occurred. And we would have
yet to see our first TV show. Yet, only CREI teaches
electronic circuit design at iome.

ELECTRONIC CIRCUIT DESIGN

A key skill which paces our nation’s progress in count-
less fields—from poliution control to satellite tracking
to modern medicine to exploring the ocean’s depths.
And beyond. A skill whick you must have to move to
the top in advanced electronics.

CREI| programs open up
new worlds of opportunity for you.

In addition to electronic circuit design, CRE! provides
you with a full advanced electronics education in any of
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while the left-back and right-front speakers reproduce the
same signal at an amplitude reduced by 3 dB. The diago-
nally opposite channel produces no output (“infinite” sepa-
ration) whenever a corner-only signal is to be repro-
duced.

Because only those speakers which flank the desired
speaker are operating under the “corner”-only conditions,
the listener’s attention is further focused towards the de-
sired source of sound. As a result, this simple dematrixing
can produce a fairly satisfactory four channel illusion de-
spite the minimal separation figures. It is, in fact, the same
separation obtained with the CBS-SQ system when that

Lt
Ry = —
.
Lb Ly Rt
Rp I Ry
R
Lt= = - b
Ly

FIG. 1—VECTOR REPRESENTATION of Sansui encoded, left and right
composite 4-channel matrix signals when the amplitude of all four sig-
nals is equal.
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FIG. 2—SIGNALS PRODUCED IN THE SIMPLE Sansui QS system
when originai signal desired is as indicated by the asterisk (*) in each
of the eight conditions shown.
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FiG. 3—BASIC CIRCUIT ELEMENTS required for QS simpie matrix de-
coding.
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system is decoded by only a simple matrix. The diffcrence
is that cross-talk in the QS system appears at flanking
speakers, whereas cross-talk in the SQ system appears in a
diagonally opposite speaker and a speaker along the same
wall (left or right) as the desired sound.

A simplified diagram of the basic Sansui decoding ma-
trix circuit is in Fig. 3. Here the necessary phase inverters
(to provide “minus” signals) and phase shifting networks
(to provide the required = factors) are shown in their ap-
propriate positions in the signal paths. The potentiometers
shown establish the correct coefiicients (in this case, 0.414)
required by the matrix decode equations shown earlier.

Introducing the Variomatrix

Not too long after Sansui introduced this simple ma-
trix decoder, they followed up with a decoding technique
called Variomatrix.

Suppose, for the moment, that only a left-front and
right-front signal are being encoded, and that each has an
amplitude of I. The encoded signals will consist of:

L( = L[ + 4]4Rf, R( = R( + 414L(

If we were to add these two signals together (Li + Ry)
and add to that total the difference between the two signals,
we obtain:

(1.414L¢ + 1.41R; + (.586L; - .580R;) = 2.0L; + 828R,

Instead of 3 dB of difference between the two signals,
we now have over 7.6 dB of difference or separation. Tak-
ing it a step further, if we add to the sum of the two com-
posite signals 2.41 times the difference between the two sig-
nals, we obtain:

(1.41Ly + 1.41R¢) + 2.41(.586L; - .586R;) =
1.41Le + L4IR; + 1.41L; - 1.41R; = 2.82L,.

The output from the L channel now contains only an
amplitude of Ly, with the original crosstalk from Ry cancel-
led out by the choice of the coefficient, 2.41. Of course, we
have oversimplified the situation by stipulating only L and
R; signals at this instant (no back signals) but it should be
clear that under these circumstances, it would be equally
possible to obtain a cross-talk free R; signal in the right
speaker—this time by subtracting 2.41 times the difference
between these L; and R: encoded signals from the sum of
these same two signals. If there were back signals present
during this experiment, applying the 2.41 coefficient would
increase their intensity in the front channels beyond that of
the desired signals. However, if there were some way o
vary this coeflicient over a wide range, depending upon
whether signals predominated in front or back, it would be
possible to instantaneously impart greater separation to
each of the channel outputs on a continuously variable
basis.

That’s where the name Variomatrix comes from. In-
stead of having fixed coeflicients built into the decoder,
these matrix coefficients are made to vary by sensing
whether the dominant signal is towards the front or
towards the back. In the example cited, if the situation had
been reversed and sound was supposed to predominate at
the rear (either left or right rear), the 2.41 coefficient would
have had to approach zero, and another matrix coeficient,
used to extract back left or back right information would
have had to approach 2.41. This time we would be dealing
with an L. signal consisting of jL, + j.414R, and an R
signal consisting of —jRy-j.414L, and, if we desired a pure
Ly’ signal we would matrix as follows:

(Li - Ry) + 241(L, + Ry, or
(L, + J414R, + jRp + j4l4L, + j241L, + Ry - j2.41IR,
jL) = j2.82L,.

Again, if it were a right-back signal that were domi-
nating, the formula for decoding would have applied the
2.41 coefficient in the equation

Ry = (L - R) - 241(Ls - R)) o
and when this equation is expanded in terms of the origi-

www americanradiohistorv.com


www.americanradiohistory.com

nal L, and R;, contributions, the results would have been
j2.82Ry,.

Phase sensing is vital

The unique feature of the Variomatrix idea is that ft
uses phase information rather than amplitude information
to determine what the various matrix coeflicients shall be.
Because of the particular encoding equations used in a QS
Regular Matrix system the front-back ratio is directly pro-
portional to the difierence in the phase angle of the Ly and
R, signals. This phase dilference is plotted in Fig. 4 and is
equal to 90" when front-back amplitude ratio is one-10-one,
and approaches [80° when the back-to-front ratio ap-
proaches infinity (all sounds at the back, no sounds in the
front channels).

The block diagram in Fig. 5 shows how this phase
comparison is used to alter the matrix coeflicients for the
front and back matrix networks. L; and R, signals are ap-
plied to a phase discriminator (after limiting). The outputs
of the phase discriminator are fed to gain control ampli-
fiers which vary the contribution of the L - R signal, in
the case of the front matrix; and the L, + R, contribution
in the case of the back channel matrix. The actual QS de-
coders being marketed today allow the coeflicients to vary
between 0.3 and 2. With this much variation available, a
left-front signal, encoded using Sansui Regular matrix pa-
rameters can be reproduced from the left front speaker
with cross-talk in the remaining speakers reduced to the
amounts shown in Fig. 6.

Multiple signais

The examples we have shown up to this point involve
applying a single signal to the encoding process. Under
musical conditions. of course, two, three or all four chan-
nels may be called upon to reproduce different sounds at
the same time. Thus, under actual musical conditions, the
matrix coefticients change from moment to moment with a
time constant of approximately 10 ms. Sansui claims. This
time constant helps mask sound directionality while at the
same time improving instantaneous inter-channel separa-

tion, without changing overall output levels. Obviously, if

two or more signals dominate the sound field equally, the
Variomatrix’s nominally high separation capability must be
compromised, and the way in which separation capability
varies as front-back ratio changes is illustrated in Fig. 7.

The vertical axis of the graph indicates the signal level
at the four output terminals of the decoder with a 1-kHz
signal fed into the L¢ input of the encoder. At the same
time, a 3-kHz signal of varying level is fed into the Ly in-
put of the encoder. Since the QS matrix in both encoding
and decoding is rotationally symmetrical, only the separa-
tion of the L; channel is measured in relation to the other
channel. A plot referencing other channels would produce
the same results.

The horizontal axis ol Fig. 7 shows the ratio between

2 - - = —— - = -

PHASE DIFFERENCE BETWEEN L{ & Ry

1 | B/F RATIO
0 Fow 4

FIG. 4—PHASE RELATIONSHIP between QS encoded L; and QS en-
coded R.
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FIG. 5—BLOCK DIAGRAM OF QS Variomatrix decoder.
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FIG. 6—DECODER OUTPUTS FROM EACH SPEAKER for an L, signal,
when front and back variable matrix coefficients are varied over the
range trom 0.3 to 2.0.
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FIG. 7—SEPARATION OF A LEFT-FRONT SIGNAL as a second signal
(L) is added in Variomatrix decode system

the signal levels fed to the Ly and L, terminals of an en-
coder. The right hand region of the graph is where the L,
signal is larger than the Ly signal. The left hand region is
where the Ly, input is greater than the L¢ signal. From the
graph we note that when only the I-kHz L; signal is ap-
plied, there is at least 20 dB of separation as far as the
other three speakers are concerned. As the 3 kHz signal is
fed with increasing amplitude to the Li encoder input
channel, it gradually causes reduced separation between the
L; program heard over the correct speaker and the amount
of L, heard from the other three speakers. When the L,
signal reaches the same level as the L; signal, remaining

(continued on page 90)
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FOR YEARS, PEOPLE WORKING ON CIRCUIT
theory have been trying to do-in the induc-
tor. This is especially true in the audio and
sub-audio regions where inductors are in-
herently big, expensive, difficult to adjust,
and subject to fields and hum pickup. After
a lot of false trys and some rather poor
ways of going about this, a batch of solid,
reliable methods now exist that can do the
job. Almost all these methods use low cost,
readily available operational amplifiers. In
most of the methods, the energy storage of
an inductor is simulated by taking energy
from a power supply and delivering it at
the right point and in the right amount in a
circuit to simulate exactly the bahavior of
an inductor.

Actually most methods don’t work
directly on replacing inductors. Instead,
they look at the whole picture and attempt
to come up with a funcrionally equivalent
circuit that does exactly the same thing that
the original one did, but internally does it
in a wildly different way. These function-
ally equivalent circuits are often called ac-
tive filters, and an active filter is simply any
circuit that uses at least one operational
amplifier or its equivalent to simulate e¢x-
actly a circuit that normally would need at
least one inductor to get the same result.

A filter itself is any frequency selective
network. Three popular styles are the low-
pass filter that passes only low frequencies
and stops higher ones; the bandpass filter
that passes only a few or a range of median
frequencies; and a high-pass filter that al-
lows only high frequencies to recach its out-
put. A rumble filter on a turntable is a
high-pass filter. The tuning on an AM radio
1s a bandpass filter, and the treble cut con-
trol on a hi-fi is a form of low-pass filter.

A comparison

Before we go into the nuts and bolts
details of how to build your own active fil-
ter, let’s compare a simple active low-pass
filter with an equivalent low-pass passive
one (see Fig. 1). And, if we wanted to, we

PASSIVE
N eouT
o 000 —o * )
e 1
IC Rioap
ACTIVE
__[_ R3 R4
eouT
€N R1 R2
O——vW op
AMP
-, UM

FIG. 1—LOW-PASS FILTERS. The passive L-C
type is simpler, the active is more versatile.

could select the L-C ratio of the passive fil-
ter or the ratio of Cl and C2 in the active
filter to get a response that looks like Fig.

The way we get the response differs
for the two circuits, but the result i1s the
same. In the passive filter, the inductive re-
actance increases and the capacitive reac-

How Active
Filters Work

Here are full details on how to build filters with
op-amps instead of inductors. This stable and reliable
method works for practically all audio and

sub-audio low-pass, bandpass, and high-pass designs

tance decreases as we increase frequency.
shunting more and more signal to ground.
In the active filter, we essentially have two
cascaded R-C sections at very high fre-
quencies that also shunts the signal to
ground. The problem is that if we left the
amplifier out of the circuit, the response
would droop very sloppily and very badly
around the cutofl frequency.

0
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= \ﬁi
-21 %
24

-27
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FIG. 2—RESPONSE OF LOW-PASS FILTER.
Siope shown is 12 dB per octave.

What the op amp does is use circuit
feedback via Cl. It takes energy from the
supply and introduces it in the middle of
the R-C network to simulate exactly the
same effect as energy storage in the induc-
tor. Thus no R-C network by itself can ever
hope to be as good as an L-C one, but an
R-C network with some energy feedback
controlled by an op amp is another story,
and you can replace virtually any L-C net-
work with a group of op amps, resistors,
and capacitors. In fact, there's even things
vou can do actively that you can't with
conventional circuits. Gain for instance.

We picked this particular response be-
cause it has the maximum possible flarness
in the passband. It is called a Burierworth
filter. If we try to steepen the response
without adding any more parts, we’'d get a
hump in the passband, and the size of the
hump would decide the inirial but not the
ultimate rate of falloff. Filters with humps
are called Chebychefl filters if the humps
are in the passband and Elliptical filters if
the humps are both in the passband and
the stopband. We could also make the re-
sponse less flat and more gradual. This
would improve the pulse response and
overshoot at the expense of tilt in the
passband and a more gradual rolloff. The
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best of these is called a Bessel/ filter. The
term that controls the shape of the filter
near the Culoﬁ frequen(‘y, but not at very
low or very high frequencies is called the
damping of the filter. The damping is con-
trolled by the L/C ratio in the passive filter
and the C1 to C2 ratio in the active filter.
or by holding Cl and C2 constant and
changing the ratio of R3 and R4.

We picked the Butterworth here be-
cause it is the most popular and the easiest
to use. We'll stick with Butterworth filters
all the way through this story. Other types
are just as easy to build. All you have to
do 1s move the damping and cutoff fre-
quencies around a bit.

If we wanted something steeper than a
12-dB-per-octave rolloff, we’d have to add
more parts. Two inductors and a capacitor
would give you a 18-dB-per-octave filter,
and two inductors and two capacitors
would give you a 24-dB-per-octave rolloff,
and so on. We call this the order of the fil-
ter. Second-, third-, and fourth-order filters
have rolloff rates of 12, 18, and 24-dB-per-
octave, and are the most popular normally
used. Normally it takes one op amp for a
second or third-order filter and two for a
fourth.

Note that the damping of the filter
controls the response near cutoff. partic-
ularly the flatness in the passband, the time
delay and overshoot, and the inirial rate of
falloff. The order of the filter controls the
ultimate or asymptotic rate of fallofl for the
filter.

Why go active?

The operational amplifier serves as a
gain block with a very high input imped-
ance and a very low output impedance. Its
essential function is to provide for energy
fecdback to simulate the effect of energy
storage in an inductor. Two nice benefits
are the ability to drive any load and to use
higher impedance (and almost always
cheaper) components. So what are the ben-
efits of an active filter? What do we gain
and what do we lose when we go active?

The first and obvious thing we lose is
the inductor, along with its cost, size, diffi-
culty of adjustment, and sensitivity to hum
and other magnetic fields. Note also that
the passive filter has a load resistor. The
value of this resistor is critical, for if you
change it, the relative effects of the reac-
tance changes of the inductor and capacitor
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change and the response shape or the cut-
ofl frequency may change. This is not true
of the op amp active filter, for the op amp
can drive most any reasonable load without
changing the filter’s responsc. We can vary
the load from an oper circuit down to any-
thing the op-amp can reasonably drive
without changing the response.

The input to the op amp is a very high
impedance. This means you can use high-
impedance resistors and capacitors for a
given response at a given frequency. The
benefits here are obvious. A high-imped-
ance resistor costs the same as a low-ohms
one, but a high-impedance capacitor is
much smaller, and much cheaper.

Passive filters are inherently lossy, and
the best we could expect to hope for would
be slightly less than unity gain. With op
amps and active filter designs, you some-
times can design for any circuit gain you
want. Those we're going to show you have
gains above unity.

Another big benefit is tuning. Large
variable capacitors are nonexistent, while
large variable inductors are expensive and a
pain to adjust. On the active side, we have
resistors R1 and R2 and surely changing
them will change the response. For this
particular circuit. we 1ave to change borh at
once lo change frequency without hurting
the damping and response shape. This is
easy to do with a dual pot. and we can eus-
ily get at least a 10:1 range. Even for slight
tuning adjustments. the resistors are easy to
change o get exactly the response you
need. Because of this, active filters are gen-
erally more tuneable and easier to adjust
than passive ones.

A final benefit is a bit subtle. but very
important when we want a fancier higher
order filter with fustes cutoff slopes. We cun
cascude active filter blocks without any in-
teraction, since they are free from fields
and mutual inductance and since they gen-
erally have a high input impedance and a
low output impedance. Cascadeability is a
very big benefit. You normally can't simply
cascade 1dentical stages, tfor what was a -3-
dB point becomes & -6 and so on. What
you do is take the math expression for the
higher order filter you want and fucror it
into second-order terms. and then build
each second-order term separately. Gener-
ally, the individual block responses will be
less damped and appear peaked when com-
pared to the final result.

-3dB 1
BANDWIDTH = +

Q
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Disadvantages and problems

If acuve filters are so good. why
doesn’t evervbody use them? First and fore-
most, it's becausc very tew people under-
stand or appreciate what they are and what
they can do. But, over and above this, there
are some limitations and disadvantages 10
their use. Let’s take a closer look.

Obviously, we need some supply power
and the noise characteristics of the op amp
can effect very low-level signals. More im-
portant is the high-frequency limitations of
the opcrational amplifier. As you increase
operating frequency. an op amps open-loop
gain decreases and its phase characteristics
change so that you are limited to the upper
frequency you can handle with a given op-
erational amplifier.

For amplifiers like the 741 style or its
dual and quad combinations, a reasonable
upper frequency limit for active filters is
between 20 and 30 kHz for low-pass and
high-pass versions. and between 2 and 5
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FIG. 3—ACTIVE FILTERS HAVE GAIN. Pas-
sive types are lossy circuits.
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kHz for bundpass designs. If you go to a
higher performance internally compensated
amplifier such as the National LM318, you
can work up into the hundreds of kilohertz.
Finally, if you go to really exotic op amps
you can work higher, and even microwave
active filter structures have been built.
Thus, we have an upper audio limit for ac-
tive filters built with the cheapest available
op amps and a fractional megahertz limit
for op amps in the $3 (o $5 class.

Bandpass filters need more gain for
resonance and thus are generally limited to
lower frequencics. One way around the
problem is to distribute the problem among
two or more op amps so that cach only has
1o provide some of the gain.

The low-frequency limit is another
story. It’s decided mostly by how much you
want 1o pay for big capacitors and how
high you're willing to let impedances get.
With FET op amps. this can be a bunch,
and operation down below 0.1 Heriz is cer-
tainly possible. Thus active filters are idcal
for such sub audio work as brain wave re-
search. seismology, geophysics, and ficlds
like this.

One lmitaton, and the big one, is
called the sensitiviry problem. You have to
ask how the individual components in the
active filter are going to change the re-
sponse if they are out of tolerance or drift
with time. For instance, if a particular pa-
rameter such as a gain or a capacitance
value happens to have a sensitivity of 0.5,
the result is a 5% change in cutoff fre-
quency or damping for a 10% change in
component value. On the other hand, if a
1% variation makes a 50% change in some-
thing you’ve got problems. This is clearly
ungood. When picking a way to build ac-
tive filters, you have to be aware of the
sensitivity problems and how to use them.
The method we’ll be showing you in a
minute 1s very well behaved at fixed low
gains and for lower to moderate Q band-
pass designs.

A tinal limitation is one of method.
There are about a dozen good and proven
ways to design active filters. These all vary
with their ease of understanding and what
they can and cannot do. Some can’t handle
all three basic responses. Some allow single
resistor tuning; others allow separate tuning
of bandpass gain, center frequency, and Q.
Some are well behaved at certain gains, but
at others are too highly sensitive or actually
unstable. You have to pick a method that
works for you, is reliable. behaves well. and

10K 5.6K
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FIG. 4—AN ADJUSTABLE LOW-PASS FILTER covering from 1 Hz to 100 kHz in five frequency
ranges. Switched capacitors select the bands, ganged potentiometers do the variable tuning.
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does what you want it to. The one we’ll be
showing you is very easy to understand,
stable and forgiving of component varia-
tions for fixed low gains, and useable in the
bandpass case for low to moderate Q's. It
usually takes two resistors simultaneously
adjusted to tune, and in the bandpass case,
you cannot separately set the Q, gain, and
center frequency without a major change in
components.

The method is called the Sallen-Key or
Voltage Controlled Voltage Source (VCVS)
method, and first appeared in the March
1955 IRE Transactions on Circuit Theory.
Other popular filter methods are called the
Integrator Lag, the Biquadratic Sectrion, the
Multiple Feedback, and the State Variable.
Another type of active filter uses the gyraror
or impedance converter but these generally
take a bunch of parts and have a high-im-
pedance output.

Building your own

So, now we should know wiy we'd
want 10 use active filters, and where 10 go
to get complete design details, let’s concen-
trate on how to actually build one. Here's a
second-order  Butterworth  low-pass filter
with a cutofl frequency of | kHz and a
gain of 1.6 (sce Fig. 3).

The response is identical to the curve
in Fig. 2 with f=1 kHz, 2f=2 kliz,
and so on. As with any low-pass active fil-
ter, there must be a low dc impedance to
ground at the source. Thus your source has
to be less than 10,000 ohms and must pro-
vide a route to ground for the op amp’s
bias current. Again, the response is Bul-
terworth, giving us the flattest possible
passband, and an attenuation of -3 dB or
0.707 amplitude at the cutoffl frequency.
and smoothly falls off at -12 decibels per
octave. This means that in the stopband as
you double frequency, you get only one
quarter the amplitude, and so on.

The above circuit looks deceptively
simple and it 1s except, that a “magic” gain
of 1.6 has been used that lets you use cqual
resistors, equal capacitors, and still have the
desired shape. Change anything from the
above, and the mathematics behave wildly.
Ike circuit is forgiving of component varia-
tions and 5% components should be more
than adequate for practically all uses.

To change frequency (in Fig. 1) you
change R1 and R2 to identical val-
ues, or you simultaneously change C1 and
C2 to new values. Raising R lowers the op-
erating frequency. Raising C lowers the op-
erating frequency. Thus, a 5000-ohm value
instead of 10,000 ohms puts you at a 2 kHz
cutoff frequency, and so on. A 0.032 uF ca-
pacitor value puts you at 500 hertz and so
on. If you change one capacitor, you mmst
change the other. Similarly if you change
one resistor, you must change the other. or
the response shape will also change.

It’s easy to see how we can use a dual
pot to tune 10:1 and switch capacitors to
get decade ranges. Fig. 4 shows a circuit
that covers any cutoff frequency you want
from | hertz to 100 kHz:

The pot rotation will generally be non-
linear since the frequency varies inversely
with pot rotation and resistance value. One
way to linearize the pot is to use a dual au-
dio log pot, with a normal taper if the dial
is on the pot shaft and a reverse taper if
the dial is on the panel.

If you just want one frequency differ-

10K 5.6K

eouT

FIG. 5—IN HIGH-PASS FILTERS, the R and C
shunt and series elements are transposed.

ent from | kHz, just calculate the capacitor
value you need and change the capacitors,
or change the resistors. It’s simply the ratio
of the capacitors equals the ratio of the fre-
quencies and vice versa for the resistors.

High-pass designs

The high-pass filter 1s a snap—you in-
side the circuit out and by a nctwork prin-
ciple called duality you're done. Fig. 5 is a
I-kHz Butterworth, second-order high-pass
circuit.

10K 1.6K

We can now see another big advantage
to the “magic” gain value of 1.6—this cir-
cuit lets us switch from highpass o lowpuss
with a 4pdt switch without any change of
component values.

Steeper skirts

We can cascade two low-pass sccond-
order sections to get a fourth-order But-
terworth with a  24-dB-per-octave  cutoff.
We can’t use identical sections. but we can
make everything identical except for R4
(the feedback resistor) on each section.
Finding the right R4 takes a lot of math,
but here’s the final circuit (see Fig. 6). It
has an overall gain of 2.5:

The response is twice as good as be-
fore on a decibel scale. The passband is
twice as flat and still drops only to -3 dB at
the cutoff frequency of 1 kHz. The attenua-
tion drops at 24-dB-per-octave, meaning
that every doubling of frequency gives you
only one-sixieenth the power and so on.

The higher performance circuit is
somewhat harder to tune, since you simul-
tancously have to change four capacitors or

10K 11K
= op
AMP e
10K ————O
1.016
:—r.om T
: -]

FIG. 6—TWO LOW-PASS SECTIONS IN CASCADE produce a fourth-order Butterworth filter with
a rolloft slope of 24 dB per octave. The circuit's overall gain is about 8 dB.

.016
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ey 10k ] 2Q g
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aq HF
b. €ouT
10K

OP AMP GAIN MUST GREATLY EXCEED
8Q2 AT OPERATING FREQUENCY

CIRCUIT GAIN = 2Q

eIN 10K y:
O——AAN- €
016 .
Sa M 2Q(10K) .
016,
20 7 ok
E —O

eouT

(2Q- 110K
10K

= OP AMP GAIN MUST GREATLY EXCEED
2Q AT OPERATING FREQUENCY

CIRCUIT GAIN = 2Q

FIG. 7—-ACTIVE BANDPASS CIRCUITS re-
quire high-gain operational amplifiers.

You simply interchange the resistors
and capacitors on the input and you now
have a highpass circuit. Again, if you
change frequency. change both resistors or
both capacitors to identical new valucs. or
else the response shape will also change.
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FIG. 8—CIRCUIT CONSTANTS for bandpass
circuit where Q is 8 and frequency is 1 kHz.

four pots. Quadriphonic audio pots are &
neat way to handle the tuning and they are
reasonably available. Highpass to lowpass
switching can be handled by a 8-pole-
double-throw switch or two ganged 4-pole-
double-throw pushbuttons, arranged so one
is up when the other is down and vice

versa.
Other orders and shapes of active filter
(continued on page 71)


www.americanradiohistory.com

“1THE EAGLE HAS LANDED . . . ACROSS
250,000 miles of space, from a space-
craft in orbit around the moon. came
the voice of Michael Collen, July 20.
1969. to announce the successful land-
ing of the first man on the moon.
Within hours. the world saw and
heard Neil Armstrong step from the

ladder of the LM onto the surface of

the moon and say. “That’s one small
step for man. one giant feap for man-
kind.™

For centuries. man has dreamed
about making the journey from carth
to the moon. The dream began long

before the dawn ol the science of

electronics. Yet 1t was clectronies that
made this journey possible. It was
electronics that navigated the space-
craft through uncharted deep space.
monitored the life support equipment
and the physical health of the crew.
controlled everything from launch to
landing of' the spacecraft and main-
tained the voice and television com-

EDWARD ALDREN CLIMBING down the lad-
der of the Lunar Module to walk on the moon.

munications between the moon and
earth.

This fascinating science of elec-
tronics is just under 70 years of age.

but 1t is still in its infancy. Millions of

new jobs will be created in electronics
during the next decade. There will be
a new super technician—the Engincer-
ing Technician—who will rise from the
ranks of the nation’s high school grad-
uates.

JUNIOR COLLEGES
offer academic cred-
its to those who wish
to pursue thelr edu-
cation to earn a coi-

i ¢ epies sEAnm
ABMINISTRATION

lege degree. Photo
courtesy Gaston
Country Junior Col-
lege, Gastonia, N. C.

ELECTRONIC LOGIC
and computer tech-
nology courses can
be taken at many ju-
nior colleges Here's

a look at the com-
puter lab at Gaston
county Junior Col-
lege.

areers in Electronics

The high-school graduate has countless
opportunities in electronics open to him.
Here is a brief look at just a few of them

by JAMES A. GUPTON

The Engineering Technician will
be in great demand. He will out-
number scientists and engineers by a
ratio of 3:1. His job: be the “right
arm™ in research in the physical
sciences., and in medical electronics.
The Engineering Technician is no
dream. He is real, he exists and his
numbers are increasing daily.

Every year our public and private
high schools graduate more than 2
million seniors. Most don't continue
on to college, many who do never
complete the requirements for gradu-
ation. These 1.5 million young men
and women are potential Engineering
Technicians. They are needed in home
entertainment, in broadcast engineer-
ing and in all of communications.
Many will find electronic careers in
the military. still others will qualify
for electronic careers in state and fed-
eral agencies.

Becoming an Engineecring Tech-
nician is not easy. Formal education
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through correspondence courses. Photo,
Quality Television Service, Charlotte, N. C.

in electronics and years of on-the-job
training to develop engineering experi-
ence are necessary. The technician,
too, must acquire a good background
in basic electronics before he can seek
employment in his chosen field. How-
ever, getting your electronic training
may be much easier than you expect.
Let’s explore some of the training pos-
sibilities available to the high school
graduate.

Public school adult education

Over the years, high schools have
launched programs for adult educa-
tion. Here one can complete require-
ments for a high-school diploma or at-
tend part-time night classes to expand
your knowledge and skills in trade
courses.

Basic electronics and special-
ization in radio and television receiver
repair lead the liss for most public
adult education programs. Usually
given three nights a week, these basic
electronic courses require approxi-
mately nine hours a week for 39
weeks. Generally, these courses paral-
lel the normal schocl year. Your basic
training may be no further away than

THERE ARE NO ENTRANCE EXAMS or age
barriers with correspondence school training.
Countesy Bell & Howell Schools

your nearest high school.

Technical education centers

Technical education began to de-
velop in the early 1960’s when many
states created special technical educa-
tion agencies. Their multi-county
sponsored technical centers have often
become junior colleges awarding asso-
ciate degrees in applied science. Like
high-school adult programs, the tech-
nical education centers offer both
technology and trade courses.

In electronics, your degree pro-
VIDEO TAPE recording W /5
is one of the latest in-
novations in broadcast
televislon. Photo cour-
tesy TV station WBTV,

Charlotte, N. C.
]

THIS RADAR will not net
you a traffic ticket . . . It
guides your plane to a
sate landing. FAA Ap-
proach Radar Control,
Douglas Municipal Airport,
Charlotte, N. C.

AIR TRAFFIC control is
under the FAA. Only the
very best electronic tech-
nicians are entrusted with
the safety of air line pas-
sengers. FAA Control
tower at Douglas Muncipal
Airport Charlotte, N, C.

www americanradiohistorv com

B T
TWO-WAY RADIO TECHNICIANS require an
FCC license to pertorm their precision work.
Countesy Two-Way Radio, Charlotte, N. C.

grams will require two years of study
on a full-time basis or four years part-
time. The trade programs usually run
12 months for full-time students and
two years for part-time students.

Military schools

If you are classified A-l. you
should consider one of the military
electronic schools. The Dept. of De-
fense, which combines all branches of
our military forces, lists over 40 mili-
tary schools that train enlisted men in
some form of military electronics.
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ELECTRONICS STUDENTS In lab at Florence-
Darlington Tech, Ed. Center, Florence, S.C.

Graduates get well-paying and chal-
lenging positions, along with world-
wide travel. Guided missiles. nuclear
ships, radar. air-traffic control and
television broadcasting are just a few
of the many electronic careers avail-
able through these schools.

Junior colleges

Here. also, one can earn an asso-
ciate degree in applied science in two
academic years as a step towards be-
coming an Engineering Technician.

You may later transfer to a full-scale

¢lectronics program at a four-year col-

@
us @
*

Apprenticeship programs

If you don’t have time or a desire
for formal training in electronics. give
thought to on-the-job or apprentice-
ship training. Under the direction of
the Department of Labor. apprentice-
ship programs incorporate classroom
training  with full-time employment.
Apprentices follow a schedule of work
progress and related book knowledge
which leads to journeyman status in
four years. Your apprentice’s pay will
be approximately 50% of what a jour-
ncyman gels; increases come as you
add skills and knowledge. When you
complete the four-year apprenticeship
program, you reccive a Certificate of

AIR FORCE RADIO service technicians at
work on zirborne radio gear. USAF photo.

Completion and become ecligible to
take city. county or state journeyman
license examinations.

Correspondence schools

Another semi-formal approach for
the graduate who does not have the
time for formal education in electron-
ics is a correspondence school. This
type of training requires a strong-
minded individual who can drive him-
self on.

Correspondence courses offer the
same basic electronic knowledge as

EARN YOUR FCC
ticket . . . Many corre-
spondence school
grads become licensed
broadcast radio and
television engineers.
Courtesy Cleveland In-
stitute of Engineering

POST-HIGH
SCHOOL ADULT
PROGRAMS
18%

INDUSTRY
TRAINING
PROGRAMS
20%
(INCLUDING
APPRENTICESHIPS)

MANPOWER
DEVELDPMENT
TRAINING PROGRAMS

MILITARY
4% SCHOOLS

CORRESPONDENCE
SCHOOLS
10%

t

JUNIOR COLLEGES AND .
TECHNICAL EDUCATION CENTER
DEGREE & TRADE PROGRAMS
40%

TECHNICIAN TRAINING by sources. Surely
you cai fIt into one of these groups.

AT FLIGHT STATIONS for training as fieet re-
placement flight crew. U.S. Navy Photo.

more formal education programs: they
lack only classroom discussion. Their
laboratory practice is probably supe-
rior because you must assemble each
lesson from parts while more formal
schools have their students perform
experiments on prefabricated plug-in
modules.

A correspondence course requires
12 to 24 months to complete. depend-
ing on the time you have available.
One school graduates over 5.000 stu-
dents each year. which shows the pop-
ularity of this kind of training.

Which electronics technician
schooling is the best? It depends on
you. No school has a magic funnel to
pour knowledge into you. Remember
that the super technicians of today
and tomorrow will come from high
school graduates who prepare them-
selves for success. Even today there is
a drive on to elevate the electronic
wechnician to Engineering Technician.
The Institute for the Certification of
Engineering Technicians, striving to
make the iechnician an ever more
valuable member of the engincering
team, recognizes three levels or grades
of Engincering Technician: (1) the As-
sociate Engineering Technician. (2) the
Engineering Technician, and (3) the
Senior Engineering Technician. Age,
training. and experience are the cri-
teria for the various grades.

Warning: when experience alone
is the qualification for certification. the
applicant must have the endorsement
of three professional engineers and
must also successfully complete an en-
trance examination.

To paraphrase Neil Armstrong. a
high-school senior should make plans
now (o continue his education after
graduation for his own “giant leap™ in
electronics. R-E
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by ROBERT F. SCOTT
TECHNICAL EDITOR

YOU HAVE ALWAYS SHOWN CONSID-
erable interest in automotive electron-
ics—particularly in the arcas of safety
and convenience—so when I saw the
circuit in Fig. 1.1 knew that I had to
bring it to you.

On most cars built in the last two
or three years, the parking lights are
always on whenever the headlights are
turned on. The safety factor in this ar-
rangement is that if one headlight
fails, an oncoming driver can immedi-

F

TECHNICAL TOPICS

ately identify your vehicle as an auto-
mobile and determine its position on
the road. Too. the oncoming driver is
not likely to think that your vehicle is
a4 motorcycle.

The circuit in Fig. |, described by
Mr. C. S. Fisher in Electronics Austra-
lia. shows a simple way to add this
safety feature to your car. It the leads
to the parking lights and headlights
are available at the switch or some
convenient spot under the dashboard.
simply connect a diode (D1) between
the lines to the parking light line and
the “dip” switch as shown. If the light

LEFT
PARKING
LIGHT

N
D3 :

HIGH

OF
LIGHTS PARKING
i .
p HEAD
T LIGHTS D1
1
e
BATTERY

NOTE: FOR POSITIVE GROUND SYSTEMS

REVERSE DIODE POLARITIES.

D2
Low
O
OIMMER O

RIGHT 1
PARKING — =

LIGHT

HEADLIGHTS

FIG. 1—INCREASE DRIVING SAFETY by tying parking lights to headlights as shown. With dual
headlights, just connect D1 between the lines to the parking and low-beam lamps.

MASTHEAD UNIT

COCKPIT UNIT
bV

2K % 27K % 27K 3K
<

o o iml -

7
i

0.002 YLIDRAE 3WIRE I Tisv
{
N L_\f__--__
0Cas 2K
oc71
500-0-500

uA

FIG. 2—SAILING DINGHYS and luxury yachts perform best at a critical angle between the head-
ing and apparent wind direction. This circuit heips you get the most from your boat.
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lines are more accessible in the fender
wells or behind the grille, then you
can use two diodes (D2 and D3) be
tween the parking lights and the high-
and low-bcam lines.

Note that the diodes are con-
nected so they are forward-biased
when the headlights are turned on and
back-biased when the parking lights
alone are turned on. The diodes must
be able to handle the total current of
the two parking lLghts.

Something for the yachtsman

When sailing to windward, the
performance of a sailing dinghy or
yacht is determined by the relative
angle between the boat heading and
the apparent wind direction. During a
study of the performance of sailing
vessels by the Department of Acro-
nautics and Astronautics at South-
ampton (England) University. an elec-
tronic device for indicating the
apparent wind direction was devel
oped. This device (Fig. 2), described
in Wireless World, is simple enough 1o
be used on even the smallest sailing
craft.

The masthead unit consists of a
multivibrator whose time constant 1s
controlled by a variable capacitor ro-
tated by a wind vane. A simple zero-
center transistor voltmeter measures
the variation in the mark-space ratio
of the multivibrator signal and in-
dicates it as the angle between the
boat heading and wind direction over
a range of 0 to 120 degrecs.

The capacitor in the masthead
unit is a 2-gang 500-pF variable like
that found in some old trf broadcast
radios. You can substitute a 3-gang
365-pF unit. The vane is formed by
extending the capacitor shaft and drill-
ing the extension for a 10-inch length
of 18 gauge steel rod. One end of the
rod carries a plastic vane and the
other a lead counterweight.

It is essential that friction be re-
duced to a minimum in the capacitor
rotor. This can be done by replacing
the rotor wipers with flexible copper
braid and by cleaning the bearings
and re-lubricating with a trace of
clock oil. Install a setscrew to limit
shaft rotation to 110 degrees. The cir-
cuit board carryving the multivibrator
is mounted on the tuning capacitor
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A selection of four practical circuits. Featured are one for
your car and one for your boat. A 3-minute time delay
and an audio filter are for the ham and SW listener.

and both are mounted vertically on
the masthead as in Fig. 3. A 3-wire
cable connects the transistor to the in-
dicator.

To calibrate the device, open the
capacitor plates 55 degrees, set the

wind vane to poini directly ahead of

the boat and use the 2,000-ohm pot to
zero the meter. Tumn the vane 45 de-
grees on either side of the **dead
ahcad” position and set the 5,000-ohm
pot so the meter rzads plus or minus
450 pnA as appropriate. As Fig. 4
shows, a 10-pA change is equivalent to
a l-degree change in heading or wind
direction.

Time delay for transmitter con-
trol
In almost all high-power ham and

WEATHERPROOF
ENCLOSURE

COUNTER WEIGHT

l o

o

9]

o

o
VARIABLE
CAPACITOR
(SEE TEXT)

MAST

FIG. 3—WIND VANE on masthead controls
mark-space ratio of a simple multivibrator.

1.0+
0.9
08

0.7+

I (mA)

06—
05—

0.4~

Ry
N
N

oal— Lt 4 4 4
0 20 40 60 80 100 120
DEGREES

FIG. 4—CALIBRATION CURVE for the meter
is linear over approximately 110 degrees.

broadcast transmitters, the tubes in the
power supply and rf and af circuits
should be allowed to reach full oper-
ating temperature before B-plus volt-
age is applied. In some equipment, a
delay of up to 3 minutes shouid
elapse between application of the fila-
ment and B-plus plate voltages.

Many broadcast transmitters are
located out in the boondocks and are
unattended, so some means must be
provided for the necessary time delay
and to provide for power inter-
ruptions. Similarly, many air condi-
tioners, freezers and refrigerators re-
quire a minimum delay before power
is reapplied following a power inter-
ruption.

Here 1s an electronic time-delay
circuit (described by W. T. Maloney,
in Electronic Engineering, London,
England) that delays application of
plate power up to 3 minutes, reapplies
power immediately upon interruptions

of up to 5 seconds and provides pro-
portional declays for longer inter-
rupuons.

The circuit, Fig. 5 is based on a
timer using a 2N2647 unijunction
transistor. When the filament switch 1s
closed, power 1s applied to the fila-
ments and to the 50-volt control sup-
ply. RY2 is energized so its contact
closes, connecting timing capacitor Cl
to the 2N2647 emitter through the
normally closed contacts of RY1. The
capacitor charges through R1, R2 and
D1 until it reaches a level equal to the
unijunction’s peak-point emitter volt-
age. (This is the point where the emit-
ter-base-1 diode junction is forward
biased and emitter current flows. The
peak-point voltage can be considered
as the unijunction’s trigger level. The
time required for Cl to charge to the
peak-point voltage is determined by
the setting of R5.)

At this point, Cl discharges

N 2?K 20V ‘J‘;’
il
120r< a
?22K MEG -
) ) 20v
1OOK RESTORATION )
I DELAY
‘ Ql
15K
- 2N2647
R5
2K
< N.O. RY2 -
OPERATE 2K 3.3k
DELAY £ % 2'*;” ?g 100_|*
4 479 | 4F 3
L b3 H /‘I\

"LOW-LEAKAGE
TANTALUM ELECTROLYTIC

—

PART . N_OO -
OF

RY1 ——

1K
{
SCR
2FS104 - 50V
PWR FIL
8+ TRQNS TRQNS
RECT LV SUPPLY
FIL
SW
/o—»
117V

FIG. 5—TIME-DELAY CIRCUIT FOR TRANSMITTERS insures that the mercury-vapor rectifiers and
high-power tubes reach operating temperature before B+ is applied.
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through the cmitter-base-1 junction
and develops a voltage drop across the
47-ohm base-1 resistor. The voltage
pulse across this resistor turns on the
SCR and energizes RY 1. The nor-
mally open (N.O.) contacts switch on
the transmitter plate supply and the
normally closed (N.C.) contacts break
the circuit between Cl and the uni-
junction emitter. Capacitor Cl1 now
charges to the level of the 20-volt line.

If the power is interrupted, the
control voltage is removed and ClI
starts to discharge through DI, RI,
R2, R4 and RS5. Relay RY2 is de-ener-
gized and its contact opens, preventing
CI from discharging through the emit-
ter-base-1 diode of QI. Fl ament and
control voltages are applied as soon as
power is restored. RY2 is energized.
closing its contacts.

If power is restored within 3 sec-
onds, Cl has not yet discharged below
Q1’s peak point voltage level, and Q!
fires the SCR and turns on the plate
supply. If power is not restored before
the charge on CI drops below Ql's
trigger level, the timer recycles and

the time delay in reapplication of

plate power is equal to the time re-
quired for Cl to charge to the Q!
trigger level. Potentiometer R5 is ad-
justed for the original time delay (3
minutes) and R2 determines the time
delay after a short power interruption.

Phone and CW filter

Many inexpensive communica-
tions receivers can be improved and
made more immunc to interference by
limiting circuit bandwidths to the

SELECTIVITY

27K
100/15V

T e Tosz T

OuUTPUT

~ 47

022

|]i

|+
[
—[:' l 12v 6+

FIG. 6—SELECTIVE AUDIO FILTER for inexpensive ham-band and shortwave receivers. Its three
degrees of selectivity should prove valuable in direct-conversion sets.

minimum required for the particular
mode of transmission. Fig. 6, from the
amateur-radio column of Le Haut-
Parleur, shows phone/CW filters that
can be added 10 many receivers. Posi-
tions | and 2, for CW, provide
passbands centered on 900 Hz with
bandwidths of 400 and 200 Hz. re-
spectively. Position 3 provides a band-
width of from 300 to 3000 hertz for
AM reception. Position 4 provides
normal audio response with a resistive
attenuator 1o provide the same

amount of attenuation as the bandpass
filters.

Transistors Q1 and Q22 are type
EC300 FET’s. Any similar N-channel
FET may be used. Source-follower Q1
matches preceding high-impedance au-
dio circuits to the filter networks while
Q2 compensates for the filter attenua-
tion. Toroids L1, L2, L3 and LS5 are
88-mH units and L4 is a 124-mH to-
roid. These inductors arc¢ available as
surplus components from several mail-
order sources. R-E

laser communications

A new lightweight, hand-held laser
communications system is now being
tested by the Los Angeles police depart-
ment. The instrument, demonstrated by
Stabilized Optics Corp. of Cupertino, CA,

operates with an infrared laser beam and
has a range of at least 12 miles under
good visibility conditions. Using infrared
light as a carrier, with a beamwidth of
only a quarter of a degree and an aver-
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age power of half a watt (25 watts peak)
transmissions are virtually undetectable.

The Los Angeles police are testing
the unit primarily for communication be-
tween helicopters and police cars.

The 6-pound unit has a monoscope
(one-eyed telescope) for keeping the
other station in the beam, a radar trans-
mitter with a 7 kHz pulse rate, and a
modulation system that transforms voice
messages into a digital code that is ap-
plied to the 7-kHz pulse frequency of the
laser. The receiver translates the digital
signals back into voice frequencies.

The specified range is 12 miles, but
the system has had no difficulty in work-
ing up to 20 miles between airplanes
and ground.

Particularly useful in police work,
the system could also be used for com-
munications between ships or planes,
ship-plane or plane-airport communica-
tions. As a straight digital transmitter
without voice modulation, it could be
used for data transmission within cities,
relieving pressure on overcrowded radio
bands.


www.americanradiohistory.com

Servicing Record
Changers-
21 basic steps

Record changers can be a problem to repair.
Try the procedure spelled out in this
article and eliminate the headaches

ACCORDING TO THE LATEST STATIS-
tics, home entertainment systems
(sterco-hi-fi) represent @ major por-
ton of the average consumer's clec-
tronic investment. Stereos come in all
sizes, shapes and prices from a bud-
get-stretching portable to the most
claborate custom-installed system
imaginable.

Basically, ecach system consists of
some source or sources (tuners, tape
players or record-playersi an amplifier
and speakers. It would be safe to say,
that everyone reading this article has
at least one record player or changer
in his home. and frequently it needs
repair or adjustment. Fortunately, the
electro-mechanical record changer can

TABLE |
BASIC TOOLS & MATERIALS

ITEM AND ACCEPTABLE SUBSTITUTE

Ye-inch screwdriver

Ya, %, 7/32-inch wrench cr Socket
wrenches

Q-Tips or cotton swabs

Rubber Magic or denatured alcohol

Phono-Lube (GC1223) or General
purpose oiler

Paper toweling (kitchen)

Degreaser (spray) or Tune-O-Wash

OTHER TOOLS NOT REQUIRED BUT
HANDY

Universal changer power cord

4-iengths (approx 3-inct each) %-inch

wood dowel

Strobe-disc

Chain-nose pliers

Spray cieaner, Windex, 4)9

Spray wax

by ELLIOT S. KANTER

be serviced quite adequately if you
have the proper tools and know the
proper techniques.

We will examine and repair a
typical record changer and completely
service it to the extent of rebuilding
its motor. The techniques described in
the motor disassembly portion are ap-
plicable to any small motor (drill,

kitchen appliance, hair dryer, etc.) and

will prove a useful aid in their repair.

Before we can begin to service
the record changer, we must make
sure we have the proper tools. A sug-
gested list of tools and materials are
in Table 1. These items represent a
maximum mvestment of about $15.00.
depending on how many of them you
already have. Very few items are criti-
cal and a multitude of substitutes and
sources are listed.

Figure 1 shows a common auto-

“C” CLIP HOLDING
PLATTER IN PLACE

FIG. 1-TYPICAL RECORD CHANGER. Note
that there is usually only a single C-clip hold-
ing the platter in place.

1. A.C.SWITCH
2. OVER ARM SHAFT
3. SPINDLE
4. PLATTER BEARINGS
5. DRIVE WHEEL SET SCREW
6. DRIVE WHEEL
{NOT ON ALL TURNTABLES)
7. MOTOR SHAFT & PULLEY
8. IDLER WHEEL RETAINING SCREW
{(MIGHT ALSO BE “C"” CLIP)
9. IDLER WHEEL

matic turntable used by a great many
manufacturers of home stereo systems.
All systems, with only one or two ex-
ceptions will have the components de-
scribed in this article and can be ser-
viced in the same manner. Before we
can service the system, we rmust first
remove the platter 1o get at the vari-
ous mechanisms. Using a screwdriver
(Fig. 1) pry loose the C clip which
holds the platter in place and remove
the platter by lifting straight up. If the
platter fails to lift freely. spray a litle
degreaser to free the main shaft and
permit casy removal.

"DEAD"” RUBBER FROM
DRIVE & IDLER WHEELS

FIG. 2—-DEAD RUBBER from Idier wheels Is a
frequent troublemaker. Careful cieanup offers
the best solution.
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Figs. 2 and 3 are closcups of the

inner mechanism of the tvpical record
changer. Basically. most problems cen-
ter around the idler wheel (Fig. 2) and
the motor bearings (Figs. 6 and 7).

The idler wheel and the drive
wheel (if the unit has one) are made
of a rubber-type material and have a
tendency to become brittle with age or
develop a film which tends to cause
slippage.

The motor shaft and hearings are
subjected to dirt. grease build-up and
a condition referred to as bearing
freeze-up. This particular problem is a
result of accumulated dirt, hair and
greasc which results in the bearings(s)
becoming frozen or locked and the
motor then overheats with absolutely
no platter movement. In other cases. it
creates a low-torque condiiion.

The cam-assembly 1dentificd in

Fig. 5 is not usually a problem causer.

. A.C.SWITCH

- OVER ARM SHAFT

. SPINDLE

. PLATTER BEARINGS

. DRIVE WHEEL SET SCREW

DRIVE WHEEL
(NOT ON ALL TURNTABLES)

. MOTOR SHAFT & PULLEY

. IDLER WHEEL RETAINING SCREW
(MIGHT ALSO BE “C” CLIP)

9. IDLER WHEEL

O Wb W -

o~

FIG. 3—WITH THE PLATTER OFF here's what
you are likely to see. All important parts are
identified.

unless the wurntable has been rotated
counter-clockwise. If this is the case. 1t
is best to secure a replacement assem-
bly as there are a number of tiny pins
and levers which have been damaged
beyond repair. The newer free-wheel-
ing turntables are not subject to this
kind ot damage.

The actual overhaul of the record
changer goes like this.

1. Remove the idler wheel and the
drive wheel (if the unit has one) by
loosening the screw(s) or removing the

C clips holding it in place.

2. Saturate a piece of towelling
with Rubber Magic and rub the edges
of both wheels to remove the dead
rubber and all traces of film (Fig. 4).

ot
P o~
FIG. 4—CLEAN IDLER AND DRIVE wheels

thoroughly. Dry with a separate piece of clean
towelling.

After thoroughly rubbing the edge(s).
go over it again with a clean towel to
remove all traces of residue.

3. Completely clean the shaft the
idler wheel was mounted on and also
the motor pulley. A cotton swab
moistened with Rubber Magic will fa-
cilitate a thorough cleaning.

4. After the idler wheel shaft has
been cleaned apply a drop of lubri-
cant (o1l or Phono-Lube) and allow 1t
to drip down the shaft,

5. Remove the C clips (Fig. 6)
holding the motor to the bottom of
the record changer.

6. Scribe (scratch) a mark on the
motor housing (Fig. 8) for alignment
purposes.

7. Remove the motor from the
base and disassemble by removing the
SCrews.

8. Refer to Fig. 11, and liberally
spray the upper motor bearing and
shaft with the degreaser. Then, apply
a drop of lubricant to the shaft and
work it (the shaft) in and out of the
top bearing. Continue adding lubri-

“C" CLIPS HOLDING

MOTOR {(4) MOTOR CAM

O
/
N -

AC POWER PLUG PHONO JACKS FROM

PICKUP ARM

FIG. 5—~CAM ASSEMBLY is usually not a
problem unless turntable has been acciden-
taily rotated backwards.
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“C" CLIP(4) RETAINING MOCTOR

FiG. 6—C CLIPS hold the motor in place. Re-
move them, then the motor, to get at the up-
per motor bearings.

LOWER MOTOR
HOUSING

LOWER MOTOR
BEARING
-

ARMATURE

MOTOR SHAFT

FIG. 7-CHECK THE LOWER BEARING for
traces of dirt or other foreign matter. Clean
with cotton swab.

cant a drop at a time untl the shafl
shows no trace of dirty cil deposits or
grease and spins freely. At this point
apply a single drop of lubricant to the
top bearing and set the assembly
aside.

SCRIBE A MARK
FOR ALIGNMENT

FIG. 8—SCRIBE A MARK cn the motor hous-
ing to insure proper replacement positioning
when you finish.
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9. Examine the lower bearing
(Fig. 7) for any traces of dirt or for-
eign matter. Spray it completely with
the degreaser. Saturate a swab with oil
and clean the inner surfaces of the

bearing. Rotate the swab in the bear-
ing opening while adding a drop or
two of oil to clean the side surfaces.

TURNTABLE CLEAN-UP KIT consists of cot-
ton swabs, hypodermic-type oiler, solvent,
and lubricant.

10. After cleaning and freeing the
lower bearing, apply a single drop of
lubricant to the bearing opening and
set 1t aside.

11. Reassemble the motor, line up
the mark made in step 6. Before tight-
ening the screws down, tap (lightly)
the lower bearing housing with a
screwdriver handle while spinning the
shaft. This balances the motor shaft
and insures that it is correctly seated
in both the upper and lower bearings.
Now tighten the screws completely. At
this point you could utilize the ‘uni-
versal’ power cord to check motor op-
eration, this is not necessary.

12. Replace the motor and secure
it with the four C clips removed in
step 5.

13. Using a saturated towel (Rub-
ber-Magic), wipe the inside rim of the
platter clean of rubber residue (Fig.
9).

"DEAD"” RUBBER

FIG. 9—WIPE THE INSIDE RIM of the platter
clean of rubber residue. Use a towel satu
rated with solvent.

14. Refer to Fig. 3 and remove
the platter bearings. Clean and lightly
lubricate them and replace in same or-
der removed.

15. Lightly apply a tiny amount
of Phono-Lube to moving parts lo-
cated on the underside of the changer.
Too little lubricant is much better

IDLER HEIGHT ADJUST
(USE'SCREW DRIVER)

MOTOFR
PULLEY

{DLER WHEEL

o P S

FIG. 10—IDLER WHEEL HEIGHT must be set
properly to insure that the motor pulley mates
properly.

than too much!

16. Carefully replace the cleaned
idler wheel and the drive wheel on
their respective shafts, and secure.
Manually operate the speed selector
and observe the relative position the
idler wheel takes in respect to the mo-
tor pulley. It should be approximately

FIG. 11—DEGREASE, THEN LUBE the upper
motor bearing before replacing the motor on
the turntable.

centered in each of the increments of
the pulley (16-33-45-78). If it is not
centered use the idler wheel height
adjustment (Fig. 10) to raise or lower
the wheel as required.

17. Replace the platter with a
slight spinning (clockwise) motion 1o
seat the platter and position the idler

(continued on page 71)

TABLE II-TROUBLESHOOTING CHART

SYMPTOM

CAUSE & CURE

Audio:
1. Buzz in output one or both channeis

Poor ground connection to cartridge, turn-
table, bad connection to cartridge, check
and correct.

2. One channel dead, phono only

Shielded cable open, or bad wire in
pickup arm, test cable by substitution, re-
pair or replace.

3. Muddy sound, distortion

Glob of dust/dirt on stylus, or worn stylus;
remove dirt or replace stylus.

4. Intermittent sound, low output

Test cartridge by lightly applying pressure
to pickup arm while playing OLD record, if
pressure corrects problem, replace car-
tridge.

Mechanical:
1. Arm slides across record

Bad stylus, replace.

2. Arm sets down too soon/late

Readjust set-down, adjustment screw lo-
cated in rear of pickup arm assembly, turn
as required.

3. Won’t auto-cycle

Check overarm, must be free, clean and
oil, if bent, straighten, check, clean idler
wheel.

4. Arm sets down in middle of record

Check to see size is set for 12-inch, or
speed for 33% rpm.

5. Won't turn

Motor frozen, clean, free bearings, oil as
described in text.

6. Slows in cycle or erratic speed

Clean and reface idler wheel, oil upper
motor bearings (1-2 drops) check idler
wheel height.

7. Won't cycle 45's

Check speed, idier wheel height, replace
45 adapter.
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- 4,000 functions in a single LSI
circuit. The functions of four
thousand separate transistors,
represented by the dots above,
can now be performed by the
LSI circuit shown in the photo.

L 5d... will it make or break your job future?

The development of LS| (large scale integration) ductor industry leads the world. In the LSI market, U. S.

technology in the 1970’s is the dawn of the newest domination is even more pronounced.”
revolution in Electronics. It means that many of A single LSI circuit now can perform the function of
today’s job skills soon will be obsolete. But at the more than 4,000 components and scientists predict that
same time, it opens the door to thousands of excit- the use of electron beams to trace the circuit patterns
ing new job opportunities for technicians solidly will soon make it possible to put 10,000 transistors and
grounded in electronics fundamentals. Read here similar devices on a silicon chip a few millimeters square.
what you need to know to cash in on the Science
of the Seventies and how you can learn it right Miniature Miracles of Today and Tomorrow
at home. Already, as a result, a two-way radio can now be fitted
inside a signet ring. A complete hearing aid can be worn
LSI circuits, some no bigger than a bumblebee, are entirely inside the ear. There is a new computer/calcu-
bringing about a fantastic new Industrial Revolution. lator that weighs only nine ounces, fits easily into a shirt
Already these miracles of micro-circuit technology are pocket, yet in a split second performs logorithmic, trigo-
a part of exotic equipment that saves lives, works com- nometric and mathematical functions with a single
plicated mathematical formulas in an instant, or tells keystroke and 10-digit accuracy. And new, extremely
time within a tolerance of two seconds per year. accurate watches consisting only of a quartz crystal, LSI
LSI’s may also put you into a whole new and more circuits and a solid-state time display take only minutes
rewarding career . . . or put you out of a job! to assemble.
In the fall of 1972, BUSINESS WEEK reported, “Be- And this is only the beginning.
cause of its fast pace of innovation, the U. S. semicon- Soon kitchen computers may keep the housewife’s

54 RADIO-ELECTRONICS ® NOVEMBER 1973

www americanradiohistorv com


www.americanradiohistory.com

Logic circuits

Three basic types of gating cir-
cuits can be used to implement almost
any logic requirement. They are AND
gates, OR gates, and NOT circuits. An
example of a typical complex logic re-
quirement is a BCD to 7-segment de-
coder. This logic circuit converts the
BCD code for a decimal number into
the correct drive signals for a 7-scg-
ment display. Over 70 gates are re-
quired to do this conversion. Fortu-
nately for the logic designer, 7-
segment decoders are available as
single integrated circuits from many
semiconductor manufacturers. There
are many other cases where single 1C’s
are available for complex logic opera-
tions. but there are also many where
the logic designer must build up cir-
cuits with individual gates.

Before describing the various
tvpes of logic circuits in more detail, a
few words on svmbology are in order.
Until very recently. literally dozens of
logic symbol systems were in use. For-
tunately a standard set of symbols has
been developed and is known as MIL-
SPEC 801B. These standard symbols
are now used by most semiconductor
manufacturers, and they are used In
this article.

AND gates

The AND gate is a circuit which
requires a 1 signal on all of its inputs
to give a I signal at the output. Any
other condition will produce a 0 on
the output. Normally 1 is represented
by a high voltage state while 0 is rep-
resented by a low or zero voltage. Fig.
I shows the standard logic symbol for

INPUT OuUTPUT

AND GATE

FIG. 1—GRAPHIC SYMBOL for the aND gate—
one of the basle logic elements.

an AND gate‘

OR gates

The or gate will produce a 1 on
its output when a 1 appears on any of
its inputs. If there is no 1 at the input,
the output will always be 0. The stan-
dard logic symbol for an OrR gate is

by H. EDWARD ROBERTS*

shown in Fig. 2.

INPUT OUTPUT

OR GATE

FIG. 2—OR-GATE SYMBOL is concave on the
input side and pointed on the output side.

NOT circuits

A NOT circuit is simply an in-
verter that complements the input sig-
nal. Since there are only two binary
states, it follows that a NoT 1 1s a 0
and vice versa. The NOT circuit is rep-
resented as a triangle.

NAND and NOR gates

In practice the most common
logic circuits are NAND and NOR gates.
These circuits are simply AND and OR
gates followed by an inverter (NOT cir-
cuit) on the output. The symbols for
NAND and NOR gates are shown in Fig.
3. Note the symbol for the NOT circuit
which follows two of the symbols.

The operating rule for a NAND
gate is that a 1 on both inputs will
produce a 0 on the output. The oper-
ating rule for a NOR gate is that a 1
on either input will produce a 0 on

OR
NAND NAND
(PREFERRED}
NOR NOR
(PREFERRED)

FIG. 3—GRAPHIC DIAGRAMS of logic clrcults
are simplified by preferred symbols,

) D

IS EQUIVALENT TO

=

=

IS EQUIVALENT TO

FIG. 4—THE SMALL CIRCLE on the lead
shows Inversion occurs at the circuit output.

the output. Note that the preferred
symbol for both gates as shown in
Fig. 3 condenses the triangle NOT gate
into a small circle at the output. This
same shorthand technique can be used
where the input requires a 0 to acti-
vate the output. Fig. 4 demonstrates
this important concept in logic design
and analysis with the appropriate sym-
bols. The reader should verify that the
circuits are really equivalent by tracing
various input conditions through each.

Binary adder circuit

Now that the basic logic circuits
and functions have been explained,
let’s connect several together to form a
practical system. Fig. 5 shows how

CARRY
B1
N\ ouT
Al . -
B2 | _ /
SUM

FIG. 5—A TWO-BIT BINARY ADDER is formed
from 2 AND’s, 1 OR gate and inverter.

several gates can be connected to form
a two-bit binary adder. To illustrate
how this adder operates, assume that
input bit B; is a 0 and bit B isa 1. A
0 and 1 into A, produces a 0 on the
output, and this indicates there is not
a carry in the answer. The output of
0; is a 1 and the inverter I; also has a
I output. The two I’s into A, results
in a 1. the correct sum of 1 and 0, on
the output of Ay. To verify operation
of the adder, try other combinations
and sce if they result in correct an-
swers.

Flip-flops

Three classes of flip-flops are
commonly used in computing circuits:
bistable multivibrators, monostable
multivibrators, and astable multivibra-
tors. All flip-flops have two outputs,
and these outputs are always com-
plements of one another. For ex-
ample, if one output is a 0, the other
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will be a 1 and vice versa.

1. Bistable Multivibrators have
many forms, but all are characterized
by their ability to maintain an output
condition until this state is changed by
a new input. This type of flip-flop is
by far the most common in digital cir-
cuitry. They are used to store data in
memories and shift registers, count,
act as frequency dividers, remember
status of logic circuits, and in other
operations. The most common bistable
flip-flops are the J-K, the R-S, T, and
D. It is beyond the scope of this ar-
ticle to discuss each flip-flop individ-
ually, but knowing each changes its
output state only when directed to do
so by the input permits an under-
standing of any particular type. All
that is required is to study the input
logic table for each flip-flop in ques-
tion. This information is provided by
the manufacturer in the device’s speci-
fication sheet.

2. Monostable Multivibrators
(monostable flip-flop) has only one
stable state and always returns to this
state a predetermined time after being
activated. The time period is usually
determined by an R-C time constant.
Monostables are used primarily for
synchronization and timing, and the
number of them in a particular logic
circuit is generally quite small in rela-
tion to the number of bistable circuits.
In fact, many experienced designers
judge the merits of a logic design by
the number of monostable flip-flops it
incorporates (the more used, the
poorer and less efficient the design).

3. Astable Flip-Flops, also known
as free-running multivibrators, have
no stable state. Instead, they oscillate
with a period usually determined by
an R-C time constant. This type of
circuit is commonly used as the basic
timing generator or clock in most cal-
culators. The frequency stability of as-
table circuits is limited to about *=20%
in most production designs, and these
relatively large errors prevent its use
In Pprecision timing circuits.

Typical flip-flop applications
Typical flip-flop applications in-

clude counting and frequency division,

operations which can be performed by

a typical type “T” flip-flop. The type
“T” flip-flop shown in Fig. 6 has the

OUTPUT
[
Qa Q
T

CLOCK

FIG. 6—TYPE "T" FLIP-FLOP’'s output
changes state when Input switches from 1 to
0.

——— RESET

characteristic that whenever the input
signal at T changes from a 1 to 0
state, the output of the flip-flop will
change. In the figure, the bar over
output Q is read “not Q, meaning it
is inverted from the Q output. The in-
put labeled RESET will clear the flip-
flop by setting the Q output to 1 and
the Q output to 0.

To see how a circuit containing
only three type T flip-flops can be
used for counting and frequency divi-
sion, see Fig. 7. Fig. 8 is a timing dia-

R NE N

a a a a @ a
FF 1 FF 2 FF 3
T ) T T
"N\
INPUT RESET

FIG. 7—DIVIDING BY EIGHT Is easy. Use
three “‘T” flip-flops connected as shown.

gram which shows the relationship of
the flip-flop outputs (Q) to one an-
other and the input signal.

Before the flip-flops are activated,
a reset pulse is applied to set all the
flip-flops in the counter to zero. At t
the input signal changes from a 1 0 a
0 and this causes FF1 to change from
a 0 to a 1. Even though this output is
fed to FF2, no change occurs on FF2
since a change can only be initiated
by a 1 to 0 transition. After a time in-
terval determined by the clock, the in-
put signal changes from a 0 to a 1
again and there is no change in any
flip-flop.

When the unit starts into the sec-
ond cycle (changes from a 1 to 0) the
input signal activates FF1 causing it to
change from a 1 to a 0. This transition

causes FF2 to change from a 0 to a 1,
again with no effect on FF3. To see
how the input signal pulses effect the
various flip-flops and the resulting out-
puts, refer to Fig. 8 and trace the in-
put signal through the remainder of
the cycles shown.

The timing diagram in Fig. 8

INPUT l-'UU_Ln_I—LrU-Ln_

FFQ =,
FFyQ : J L ! L.y
FF5Q et ks

RESET n

TIME ——

FIG. 8—~TIMING DIAGRAM shows the Instan-
taneous relationship of Input to the outputs.

shows that the output frequency of
FF1 is only half the input frequency.
Similarly, the outputs of FF2 and FF3
are a fourth and an eighth of the in-
put frequency respectively. This
clearly demonstrates the frequency
divider characteristic of the bistable
flip-flop.

In addition to frequency division,
the flip-flop chain shown in Fig. 7 is
extremely useful as a counter. For ex-
ample, consider the outputs of all
three flip-flops after three input cycles:

FF3 FF2 FF1

0 1 1
011 is the binary equivalent of the
decimal 3, the number of input cycles
which have occurred. This shows that
the flip-flops have counted the number
of incoming pulses and have recorded
the number by placing the least sig-
nificant digit in FF1 and the most sig-
nificant in FF3. The counting opera-
tion can be verified by checking the
output states during the sixth cycle
(see Fig. 8):

FF3 FF2 FF1

1 1 0= 6]0

This concludes our discussion of
electronic arithmetic and logic. The
next article in this series will describe
memories for electronic calculators,
and then we will be ready to discuss
the organization of the various sub-
systems in an actual, working calcu-
lator. R-E

VERTICAL BUZZ, G-E SF CHASSIS
The buzz comes from laminations in the vertical out-
put transformer. Heat from resistor R404 can soften the

transformer wax. This allows the laminations to vibrate,

causing the buzz.

To remedy the problem, remove R404 from its
bracket. Remove one screw and disassemble the bracket
from the transformer and electrolytic capacitor. Bend
bracket 90 degrees as shown in the drawing. Reassemble
the bracket and R404. Allow the transformer to cool about
one hour before applying power. This will allow the wax to

harden.

Caution: In SF1600 series receivers, slide R404 down
in the clip so there is at least %2 inch between R404 and the

bottom cover of the vhf tuner. In SF2200 series receivers,
maintain at least | inch space between R404 and the an-
tenna terminal assembly.—G-E Television Service Bulletin

MAGNAVOX SPEAKERS—FUSIBLE RESISTORS

Speaker systems such as the models 158757 through
1S8759 and 1S8762 through 158766 have a fusible resistor
in series with the positive lead to the speakers. It protects
against excessive current flow in the event of a shorted
speaker voice coil. This fusible resistor is rated 0.225 ohm,

2 watts and is part No. 240104-3.
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refrigerator stocked, her menus planned, and her calories
counted. Her vacuum cleaner may creep out at night and
vacuum the floor all by itself.

Money may become obsolete. Instead you will simply
carry an electronic charge account card. Your employer
will credit your account after each week’s work and mer-
chants will charge each of your purchases against it.

When your telephone rings and nobody’s home, your
call will automatically be switched to the phone where
you can be reached.

Doctors will be able to examine you internally by
watching a TV screen while a pill-size camera passes
through your digestive tract.

New Opportunities for Trained Men

What does all this mean to someone working in Elec-
tronics who never went beyond high school? It could
mean the opportunity of a lifetime — if you take advan-
tage of it.

It’s true that the “LSI” may make a lot of manual
skills no longer necessary.

But at the same time the booming sale of articles and
equipment using integrated circuitry has created a tre-
mendous demand for trained electronics personnel to
help design, manufacture, test, operate and service all
these marvels.

There simply won’t be enough college-trained engi-
neers to go around. So men with high school educations
who have mastered the fundamentals of electronics the-
ory may soon fill really interesting, high-pay jobs as
engineering aides, technicians and service specialists.

How To Get the Training You Need

You can get the up-to-date training in electronics
fundamentals you need and do it at home in your spare
time without giving up your present job or income.
Cleveland Institute of Electronics courses are specially
designed for home study and feature AUTO-
PROGRAMMED® Lessons. Even if you have no expe-
rience in Electronics or had trouble studying before, CIE
courses help you advance faster and easier than you
would have believed possible. You learn at your own pace.

Unlike a classroom situation where you have just one
instructor throughout the course, at CIE you get help
from a number of instructors. Each is selected on the
basis of his specialized knowledge of a particular area of
Electronics. In this way, you benefit from the combined
knowledge of our entire staff.

Money-Back FCC License Warranty

A Government FCC License is certification of your
knowledge of Electronics. Some jobs, especially in broad-
casting, require a license, but nearly every employer rec-
ognizes its value. So why doesn’t everyone who wants a
good job in Electronics get an FCC License?

The answer: it’s not that simple. You must pass a
Government licensing exam. A good way to prepare for

your FCC exam is to take a licensing course from Cleve-
land Institute of Electronics. Qur training is so effective
that in a recent survey of 787 CIE graduates, better than
9 out of 10 CIE grads passed the Government FCC
License exam.

That’s why we can offer this famous Money-Back
Warranty: when you complete any CIE licensing course,
you’ll be able to pass your FCC exam or be entitled to a
full refund of all tuition paid. This warranty is valid
during the completion time allowed for your course. You
get your FCC License — or your money back!

Praised by Successful Graduates

CIE training has been a big boost towards success for
many men. Says Joseph Zauhar, Duluth, Minnesota, “I
had three good job offers after I finished my CIE training
and accepted a position as Technical Editor for Elec-
tronic/Technician Dealer Magazine. I've since been
promoted to Managing Editor.” From Cambridge, Mas-
sachusetts, Joe Perry reports, “I'm now an Engineering
Specialist with National Radio Company, Inc., testing
prototype equipment. CIE training gave me the elec-
tronics technology I needed to pass the exam for First
Class FCC License. I'm already earning more than I
could have without my CIE training.”

Approved Under G.I. Bill

All CIE career courses are approved for educational
benefits under the G.I. Bill. If you are a Veteran or are
in service now, check box on reply card or coupon for
G.I. Bill information.

Mail Card for Two Free Books

Want to know more? Mail the postpaid reply card for
two free books about opportunities in Electronics. For
your convenience we will try to have a representative
call. If reply card is missing, use coupon or write to:
Cleveland Institute of Electronics, Inc.,
1776 East 17th Street, PSS
Cleveland, Ohio 44114, [YElleige]q echeram

o o

R T —
PR e
MAIL COUPON TODAY: 5 8. .. I8 C License ||

.

&
=CIE Cleveland Institute PR
1 of Electronics, Ine. | et

1776 East 17th Street, Cleveland, Ohio 4414 I

Accredited Member National Home Study Council . I
Please send me your two FREE books: |
1. Your school catalog, "Succeed in Electronics.” }
2. Your book on ““How To Get A Commercial FCC License."” i

Name

(please print)

Address

City State Zip

| veterans and Servicemen:
| O Check here for G.1. Bill information. Re.20]

Circle 13 on reader service card
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Understanding

THE LARGE SCALE AVAILABILITY OF
economical electronic calculators has
stimulated a revived interest in elec-
tronic arithmetic. Sure, everyone
knows electronic computers and calcu-
lators use a binary number system, but
how does the binary system change a
series of keyboard entries into a solu-
tion? In this article, the latest in a
continuing series on electronic calcu-
lators, the binary system will be thor-
oughly explained, and some funda-
mental binary counting circuits will be
described.

The first computing systems were
mechanical and used familiar number
systems to perform calculations. The
abacus and more complex mechanical
calculating machines operate with the
decimal system since their mechanical
nature makes it possible to form the
ten digits required for the decimal sys-
tem. The abacus, for example, sig-
nifies decimal numbers by bead place-
ment, while more sophisticated
mechanical calculating machines do
the same thing using gears that have
an appropriate number of teeth.

The use of binary or two-digit
number schemes for control and
arithmetic operations is not new. The
early player piano is an excellent ex-
ample of how a simple on/off code
(absence or presence of a hole in a
paper scroll) can be used to control a
relatively complex instrument. The
simplest type of electronic circuit that
gives a two-position code is the on-off
switch. The logic functions of the ba-
sic mechanical on-off switch can be
automated by using conducting or
nonconducting transistors, relays,
SCR’s, FET’s, and other bistable com-
ponents.

While the binary system is basi-
cally simple, most people find it awk-
ward at first since they have been con-
ditioned to count with the traditional
base 10 or decimal system. To design
and use binary logic, it is important to
understand the binary numbering sys-
tem. Fortunately the system is rela-
tively easy to understand if a few ba-
sic rules are remembered.

In any number system, the posi-
tion of a digit determines its signifi-

*President. Micro Instrumentation and Telemetry Svstems.
In¢. (MITS)

cance as well as the digit value. Con-
sider, for example, the number 732:

732 = 7 X 102 = 700
3 x 10t = 30 add

2 X100 = 2

732

This breakdown of a number
shows that the position of each digit
determines which power of ten the
digit is to be multiplied by. For read-
ers a little rusty in math. any number
raised to the 0 power equals 1 (100 =
I, 20 = 1, etc). Also, any number
raised to the | power equals itself (10!
= 10; 2 = 2; etc)). The binary sys-
tem has the same position character-
istics as the decimal system, except
that the multiplier is a power of 2 in-
stead of 10. Also, the binary system

allows only two digits: 0 and 1.

The following example shows the
composition of a typical binary num-
ber:

1001, = 1 X 23 = 8
0x22=0
0x 21 =0

add
1 X 20 =1
910

Note: Subscript 5 denotes binarv sysiem
while subscript o denotes decimal sys-
tem.

You can test your understanding
of binary numbers by performing the
above operation for several binary
numbers. In addition to improving
one’s understanding of binary arithme-
tic, the technique is handy for con-
verting binary to decimal notation.

The following table has the bi-
nary numbers for 0 through 9 already
worked out:

Decimal (Base 10) Blnary (Base 2)
0 0000

ooo1

0010

0011

0100

0101

0110

0111

NS WN =
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8 1000
9 1001

The four-digit binary numbers
shown in the table are important in
calculator operation. Thev are called
binary coded decimal or BCD for
short. The significance of BCD is that
all ten decimal digits can be repre-
sented by a four-digit binary code.

Now that binary numbering has
been explained, let’s get into arithme-
tic. Binary addition is performed in a
similar manner to decimal addition.
The only difference is that a carry oc-
curs if the sum of two binary digits is
greater than 1. The following exam-
ples demonstrate this principle:

(a 1 (b) 10
+ +
aiily 101
102 = 210 1112 — 7;0
() 1 (d 1011
+ +
11 1101
1102 - 610 110003 = 24]0

To gain a better understanding of
binary addition, try several other ex-
amples and check the results by con-
verting to the decimal system and
adding.

Binary subtraction uses similar
techniques, and in most computing
circuits subtraction is performed by
complementary addition. Multiplication
is normally performed by repetitive
addition, and division by repetitive
subtraction. The result of these opera-
tions is highly significant since all four
basic arithmetic operations can be per-
formed with a binary adder circuit.

Binary calculations may seem
slow when done by hand, and repeti-
tive addition and subtraction to mul-
tiply and divide may seem inefficient.
But electronic counting circuits are so
fast that binary operations are per-
formed quite rapidly. For example, a
typical calculator, such as the MITS
1440, can add two 56-digit binary
numbers in less than a millisecond
and can multiply the same numbers in
approximately 180 ms. The MITS
7400 scientific calculator is even faster
and can add two 76-bit binary num-
bers in approximately 120 ms.
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equipment report

Lafayette LR-4000
4-channel receiver

Circle 92 on reader service card

THOUGH LAFAYETTE RADIO ELECTRON-
ics chooses to term their LR-4000 qua-
drisound receiver an “SQ Receiver,”
in actual fact the LR-4000 is an all-
modes 4-channel receiver, instantly
ready to accommodate any present or
future 4-channel signal source.

The basic package consists of an
AM/FM stereo tuner, four identical
pre/power amplifiers for stereo front
and stereo rear, complete duplicate
controls for each stereo pair, virtually
every imaginable input and output
connection, and of course, their full
logic (with wavematching) decoder
which provides three types of decod-
ing: 1) Composer A, which is derived
ambient (synthesizer) from stereo
records; 2) Composer B, supposedly
another type of stereo program am-
bient sound decode, but really a basic
SQ decoder; 3) SQ, a full logic SQ
decoder. Any program signal passing
through the front amplifiers can be
processed through the decoders. Also,
any front signal can be fed front-rear
stereo—appearing as stereo in both the
front and rear speakers.

Front stereo inputs are provided
for ceramic and magnetic phono and
tape. Discrete 4-channel inputs are
provided for aux 1, aux 2 and tape.
Two tape recorder outputs are pro-
vided, one from the front inputs be-
fore the SQ decoder and one for dis-
crete 4-channel, which is after the SQ
decoder.

Amplifier power outputs are pro-
vided for main and remote front and
rear speakers and front and rear
phones. Individual on-off switches are
provided for the main and remote
speakers. Additional signal features in-
clude an FM detector output (should
the FCC approve discrete 4-channel
broadcasts), front panel stereo -micro-
phone inputs and a stereo tape output.

The sound distribution is deter-
mined by a single, uncluttered func-
tion switch; six positions give the user
2CH (stereo through front and rear
speakers), Composer A, Composer B,
SQ, discrete and reverse.

The receiver section features an
AM/FM stereo tuner with a center
channel FM and AM/FM signal
strength meters, and a stereo beacon.
Push switches are used for input selec-
tion, main and remote speakers, 4-
channel tape monitor, 2-channel tape
monitor, stereo-mono mode selection,
high filter, loudness compensation and
an FM mute. Concentric front/rear
controls are used for volume, balance,
bass, midrange and treble.

Just as there’s no compromise in
input/output connections, so too is
there no compromise in the LR-4000’s
performance, especially the sound
quality which was notably clean with
unusually low distortion.

The measured performance of the
LR-4000 (not manufacturer’s specs)
was an FM sensitivity of 1.6 uV IHF
with 55 dB of quieting at 5 pV. Full
limiting was obtained with 8 pV. At
the standard test signal input of 1000
rV the frequency response measured
+0.2/-2 dB from 20 to 15,000 Hz at a
distortion of 0.4% THD; S/N ratio
was 72 dB. The stereo separation mea-
sured 32 dB at 1000 Hz. The selectiv-
ity proved excellent. bringing in those
closely spaced stations normally heard
only on high-performance receivers.

From each stereo amplifier pair
(front and rear) the power output per
channel was 26.6 rms watts into 8
ohms at all frequencies from 20 to
20,000 Hz, at a distortion no higher
than 0.08% THD at any frequency—
shown in the latest accepted amplifier
specifications  as  26.6  rmsW/8
ohms/0.08% THD/20-20,000 Hz.

The frequency response at 26.6
rmsW/8 ohms/20-20,000 Hz was
+0.2/-1.8 dB. The magnetic input was
essentjally dead quiet with a 72 dB
S/N ratio.

The full logic decoder worked
very well, and is the difference be-
iween hearing a “pleasant something”
as matrix 4-channel or an aimost spec-
tacular surround-sound. On most pro-
gram material the full logic SQ de-
coder would seem to /lock onto the
primary sound direction and expand

its depth, almost approximating a dis-
crete 4-channel effect. On rare musical
arrangements a slight degree of pump-
ing could be heard as the logic or
wavematching expanded the volume
in a particular direction. But in the
majority of cases the full logic SQ de-
coder produced an almost natural, and
almost discrete effect, along with a
very high degree of center-front to
center-back separation (measured as
18 dB).

Part of the reason a receiver of
this capability and high-performance
comes with a relatively low price tag
of $499.95 lies in the full logic SQ de-
coder. Unlike many other partial-logic
or even basic SQ decoders which uti-
lize discrete components—several
handfulls of components, the LR-4000
has a substantial part of the necessary
decoder circuits in an IC, which repre-
sents a considerable savings in com-
ponents and assembly.

One thing’s for certain, the user
will never suffer from obsolescence for
the LR-4000 has sufficient inputs and
switching capacity to accommodate
adaptors for CD-4 discrete, Brand X
matrix decoders, 4-channel tape and
just about anything else someone can
dream up for a “new dimension” to
quadriphonic sound.

Model A
Transistor Curve Tracer

Transistor tume I '. T
Ly acer
—-—— O Mol A-by Jud Williams
"
—

Circle 93 on reader service card

THE JUD WILLIAMS MODEL A DYNAMIC
Transistor Curve Tracer is the latest
version of what its maker claims is the
first  service-type  transistor  curve
tracer. This versatile instrument will
check practically all kinds of semicon-
ductors; bipolar and FET transistors,
UJT’s, SCR’s, Zener, detector and
power diodes, switching diodes, and
you name it. It will do this either in
or out of circuit. All you need is the

(continued on page 99)
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Step-By-Step
TV Troubleshooter's Guide

Foreign-brand TV agc subsystems can be tough to repair
if you don't try to understand them. Learn why

by STAN PRENTISS

REALLY, NO AGC SUBSYSTEM IS
easy. By one method or another, it’s
an ac-to-dc closed loop converter
whose input is dependent on its out-
put and vice versa. Some 25 years ago
manufacturers used to simply rectity
part of the video i.f. signal, filter it
carefully and return the resulting dc as
negative bias for the tube r.f. and ini-
tial if. stages . . . a procedure that
was all right as long there was lit-
tle external noise and carrier level
fluctuations weren’t rapid (slow air-
planes).

With increasing electromagnetic
disturbances, however, keyed agc was
introduced 1o overcome the slowness
of “brute force” agc and make it addi-
tionally effective in fringe areas where
signal-to-noise ratios are lower. Now,
means have been found to increase
the speed of what is currently known
as “pcak”™ detection and rapidly deal
with any noise problems, so that once
again there are keyed and non-keyed
agc subsystems.

Sony is an excellent example. Fig.

I shows Sony’s Lf. strip, automatic
noise canceller (ANC), and five stages
of agc amplification and detection.
Composite video from the emitter of
Ist video amplifier Q207 appears at
the junction of diode D204 and R223
where D204 and C233-R224 peak de-
tect sync pulses only and pass them at
very low level in ac coupling to the
base of the Q208 automatic noise can-
celler. At 200-mV p-p, these sync
pulses are not large enough to over-
come the 0.6 Vgg (base-to-emitter)
drop of Q208, and therefore this tran-
sistor remains cut off. But with noise
spikes substantially exceeding sync
amplitudes, Q208 switches on and
pulls the base of Q209 to ground, cut-
ting off all agc (and sync) for the
usual microsecond or so noise dura-
tion, a period not normally recognized
by the unsuspecting eye.

Without noise, Q209 and Q210
are simply a pair of amplifiers for
composite video, with output from the
emitter of Q210 going on to the sync
separator through R232 and C236 and
also through R233 to D202. Even

though D202 appears to be back
biased by having 13.2Vdc on its cath-
ode and 12.7Vdc on its anode. It is
not because negative-going video s
biasing this diode on. This charges
C237 to an average dc value com-
mensurate to the amplitude of the in-
coming sync tips . . . a process Sony
terms “peak” detection. Divider resis-
tors R2335, R236 and variable VR203
now put a 13.3V forward bias on the
emitter of Q204. The collector of this
transistor then develops an average of
5.3V as forward bias for the base of
Q202 and, through its emitter (with a
0.7V drop), across R206 and R203 to
the base of Q20!. Note that the
Q204’s collector is heavily filtered by
series capacitors C238, C265 and resis-
tors R238 and R237. Note also the
agc at Q202’s emitter returns to the
base of Q201. It prevents agc from
directly loading the first video i.f.

With agc sensitive transistors re-
sponding to forward (positive) bias, ac
voltage drops as dc current increases
beyond linear transistor design levels.
As a result the dc voltage across

— i
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RF TRANSISTOR ADJUST VR201 be-
comes less as Q201 conducts more.
When the base of Q205 drops low
enough, (11.2V as shown in Fig. 1)
this delayed amplifier conducts posi-
tively and turns on emitter follower
Q206. This transistor’s positive output
voltage will then increase proportion-
ately to effectively forward bias any
bipolar tf transistor in the tuner.
What if you had a FET? Reverse

INDUCTORS (N LN
I

NOTE. CAPACITOR VALUES OF 1.0 AND ABOVE ARE
IN pf EXCEPT WHERE OTHERWISE NOTED

FIG. 2—TOSHIBA TAC-334 KEYED AGC and all positive biased output agc amplifier is a circuit

not often seen in the United States.

tors and selected time constants. ANC
Q208 is obviously used here as a fast
switch that can only conduct nega-
tively.

Toshiba’s keyed agc

This is a somewhat different and
more conventional keyed agc sub-
system (Fig. 2), but just as interesting.
The audio-video envelope is picked
off the lower secondary of the third

IT261
__ VIDEO DET goun 45 MHz 6806
1 25C633A
1ST VIDEO [ 14v
o Q207
— 2.9v
7= 470pF
> 22v |
> 5.6K
b3
82K
3
16V 2K 33002
tl 330 bY
T 1ov T “L 10 |
T 25v S 4700
1l R 0.0022 L <
0.0022
0.0022 7 T = 0.0022
— - =3

FIG. 1—SONY KV-1500 NOISE CANCELLER and peak defeating agc system. Look at it now and

be prepared before you see one in your shop.

the Q206 connections and take the op-
posite output from its collector. FET’s,
you should know (or remember), take
reverse and not forward bias to pinch
off their normally conducting deple-
tion-mode N channels. How does
Sony now make its “peak” detection
effective? Probably through the small
propogation delays of its agc transis-

video i.f. transformer and germanium
diode CD102 actually detects both age
sync and the difference beat of the
4.5-MHz intercarrier sound. Manufac-
turer’s waveforms show a very small
keyed amplifier Q105 base input and
larger collector “output” both in nega-
tive phase. Therefore, there is no sig-
nal amplification, simply current. So

NOVEMBER 1973 ® RADIO-ELECTRONICS
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12V p-p pulses appearing at the col-
lector of QIO5 are actually from the
terminal 11 winding on the flyback
transformer and are used to forward
bias diode CDI103 and supply collector
potential for Q105.

As negative horizontal sync pulses
from the transmitting station and fly-
back pulses from the receiver’s high
voltage section coincide, Q105 con-
ducts positive current through CDI03
and plug board terminal 6, back
through flyback (T401) windings 11
and 12, with ‘réturn through plug
board terminal 5 to charge 47-uF
C128; developing voltage across R124
through RI127—another approximately
30 msec time constant. Consequently,
as the charge across C128 varies with
the amplitude of incoming horizontal
sync tips, forward bias is routed
through Z101 and the top of
CI31,L11O to the bases of Ist pix. iLf.
Q101 and second video i.f. Q102, re-
spectively.

A positive bias agc rf amplifier
Sounds unusual? Certainly, but it
works—as you will soon see. Forward
bias for agc r.f. amplifier Q106 is from
the centertap of the first video i.f.
transistor across R137. Just as before,
a considerable dc drop at this point
will produce a less positive voltage to
bias Q106 on. Note that this transistor
has 10V at its emitter, 9.5V at its base
and 2.1V at its collector—all dc volt-
ages. With more negative-going input
potentials, Q106 turns on more and its
positive output increases. But how?
The same 12V power source sup-
(continued on page 68)
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BUILD YOUR OWN
BELL&HOWELL
SOLID-STATE

COLORTV?

It’s an enjoyable way to learn new skills that could
launch you on a brand-new career in electronics!

For free information, mail postage-free card today!
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A complete at-home
learning program in

home entertainment
electronics!

Get free information now about this
complete, learn-at-home program in home
entertainment electronics prepared for you
by skilled instructors at Bell & Howell Schools.

Work on this exciting “hands on” project
integrated into your learn-at-home program!
As part of your program, you build yourself a
Bell & Howell solid-state color television set. This :
important project gives you “hands on’ experience with
solid-state circuitry —the kind of practical experience
you'll need to build a successful career.

Attend special “help sessions” . .. talk to your
instructors in person!

If you'd like some personal advice at any
point in your program, you can arrange to
attend a special “help session’ and talk over
special problems with a qualified Bell & Howell
Schools instructor.

Master the most up-to-date
solid-state circuitry

As color TV moves more and more in the direction of
total solid-state circuitry, you'll be thoroughly familiar with
the most advanced “trouble-shooting” techniques for
these sophisticated circuits.

Fix stereo systems ... FM-AM radios . ..
phonographs . . . tape recorders

The thorough knowledge of electronics you gain from
completing this course and buiiding your own color TV
set will be enough to service almost any tyr2 of home
entertainment electronic device—even some that aren't
on the market yet!

Find out how to earn extra part-time income —or start
your own business!

We'd like to tell you all about this fascinating elec-
tronics program...and how you could build yourself a
new future —full or part-time. Mail the attached card today
so that our Bell & Howell Schools representative can bring
you all the facts you need without obligation.

Exclusive Electro-Lab® electronics training system
—yours to keep!

To make sure you get practical experience with in-
struments used daily by professionals, we've integrated
into your program three precision instruments you as-
semble yourself: a Design Console, an Oscilloscope and a
Transistorized Meter. (See details at right.)

For Free Information,
Mail Card Today!

Electro-Lab" is a registered trademark of the Bell & Howel ompany

(s

25-inch
picture
(measured
diagonally)

Detach
postage-paid
reply card
and mail
today for free
information
about...

m Bell & Howell Solid-State 25-inch
Diagonal Color TV: Ultra-rectangular
tube » 25-inch picture measured diagonally « full 315 sq.
inch viewing area * solid-state modular circuitry *» 4 ad-
vanced IC's « 100 transistors « 72 diodes ¢ individual plug-
in circuit boards ¢ special UHF/VHF tuning features ¢
built-in self-service components.

m Design Console: “Breadboard” circuits without soider-
ing for both solid-state and vacuum tube experiments
patented modudar connectors -« transistorized dual-range
regulated DC power supply * 12.6 volt center tapped AC
power supply « sine and square wave signal generator ¢
test speaker.

m Oscilloscope: Professional technician’s diagnostic in-
strument * 5-inch screen « wide-band ¢ sharp screen
images - calibrated for peak-to-peak voltage and time
measurements * 3-way jacks for leads, plugs, wires.

B Transistorized Voltmeter: Measures current, voltage,
resistance on large dial ¢« combines vacuum-tube volit-
meter with muitimeter - sensitive, 4-inch, jewel-bearing
d’Arsonval movement.

PLUS ... with your first lesson, you get the Laboratory
Starter Kit: a volt-ohm-meter (VOM) with design panels -
modular connectors « experimental parts * battery power
source. Gives you immediate “hands on” experience with
your very first lesson.

If card has been removed, write:
An Electronics Home Study Schoo/
DeVRY INSTITUTE OF TECKNOLDGY

ONE OF THE

BELL & HOWELL SCHOOLS

4141 Belmont. Chicago. IIlinois 60641 524R
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AGC ANALYSIS

DOES VARYING DOES VARYING
AGC CONTROL NO P1X POOR PIX A;G\?(SONTRDL
MAKE [T NO SOUND ANO SOUND
YES OIFFERENCE NO DIFFERENCE VES
t NOT znucn |
CHECK DC SUPPLY
SETIRCCIEQR FOR TRANSISTOR/ CHECK AGC INPUT ACIUSIRORGO00
STATION AND RE Q" DUTPUT WITH SIGNAL PIX ON STRONG
SHEN CHECK [] THEN LOOK AT ViOEO AND NO SIGNAL. AGC STATION THEN CHECK
WEAK ONES 0 BERING AC 1S NOT PROPERLY DC OTHER CHANNELS
VOLTAGES BIASED OR HAS NO —
DE

KEY OR VI (__.__‘
i [ INPUTS, 0K
PROBLEMS | | NO —
SET ALL WITH OVER-  KEYING AC KEYING AC {

RIGHT LOAD VOLTAGES BAD VOLTAGES GOOD

CONNECT METER OR {PREFER.
ABLY) DC SCOPE TO AGC |F.

SEE i.F. SIGNAL REPAIR SOURCE REPAIR DC QUTPUT TO CHECK FOR CHANGE

NO SIGNAL TEST OF WHICHEVER PROBLEMS. IN ON AND OFF CHANNEL

PRODUCES FAIR _] IS FAULTY, VIDEQ CLUDING AGC

AGC CHANGE OR FLYBACK 81AS CONTROL

v'ss Nf FAIR SMALL
CHANGE CHANGE
THEN SUSPECT NO TROUBLESHOOTING CHART S
AVIDEO L.F AGCITSELF IS CAN COVER ALL PROBLENS, BUT
STAG AT FAULT AND IF YOU FOLLOW THIS ON |
USUAEL'LV NEEDS REPAIRS LOGICAL CONCLUSIONS YOU'LL BE PROBABLY !NDI 22::‘ IBTESF’\:_gP
THE 3RD WELL ON THE ROAD TO MANY, IF CATES BAD LF., CANJEEIINGE]
r NOT MOST AGC SOLUTIONS. (OUR PERHAPS THE 3RD ERATIVE DL
' 1} OSCILLOSCOPE IS A TELEQUIPMENT - olpARTATI
A VOLTAGE OPEN AGC LINE D66 BY TEKTRONX.1 1 SISTOR LEAKAGE.
CLAMP HERE TO L.F.'S FOR USE FORWARD BIAS
MAY DO NO TRANSISTORS CLAMP FOR TRAN I
2200 ORIUSEINEGA SISTOR AND NEGA TRY VOLTAGE 8/AS
TIVE CLAMP TIVE DC FOR TUBES CLAMP OR OPEN AGC
WITH TUBES, AND SEE IF P1X CAN . ANO THEN
NO TROUBLESHOOTING CHART can cover all prob- IF PICTURE RE SR RESTaRED 1o LE LINE ANO T
lems, but if you follow this one to its conclusions you'll Ay AGC APPEARS FAULTY. | | VOLTAGE ACTION

be on the road to most agc solutions.

plies the Q106 collector and emitter.
R131 and R132 are both 330-ohm re-
sistors, and equal resistors divide the
supply voltage in half, or 6 volts.
Then voltage divider R133 and R134
again drops this 6V to 1.68V since E,
= (6V X 39K)/(3.9K + 10K). Obvi-
ously, the agc rf amplitier is con-
ducting since its collector reading is
2.1V. As Q106’s base input increases,
this transistor becomes more and more
a variable resistor, shunting R133 and
delivering greater positive potential to
its collector because of decreased col-
lector load resistance; and. therefore.
the bhipolar rf transistor is forward
bias-controlled to reduce its ac output.

FIG. 3—VIDEO-SYNC INPUT (lower trace) and
agc i.f. output. These waveforms seen when
receiver operates normally.

Troubleshooting agc circuits

By now, one hopes you've be-
come a firm believer—it’s written n
the book! IU’s also true that the ampli-
tude ol sync pulse tips are constant as
broadcast from the television station
with no interruptions—and constitute
about 30% of any fully modulated
waveform, from zero (carrier cutoff) at
the transmitter to zero (peak white) at
the receiver. Therefore, under ordinary
circumstances, there's very little
change in agc output uniess the entire
composite waveform (including hori-
zontal sync peaks) is disturbed by
changing signal conditions. Keyed agc
was Initially developed to overcome

signal noise interruptions and o re-
spond very quickly so that video-sync
amplitude variations could be acted
upon rapidly and provoke as little line
scan interruption as possible. The old
brute force method turned out to be
an average, rather than line-by-line
amplitude assessment and would react
quite slowly, perhaps not too much
over the entire 16.664 msec length of
a complete field.

Today, however, with keyed and
peak detection, reactions will be rapid
and securely lock the dc loop that must
either be broken and/or the entire cir-
cuit thoroughly analyzed before any
agc problem can be solved. A large ca-
pacitor to ground trom the flyback has
been suggested as a way 1o shunt the
agc keying pulse, but some newer sets
will have their vertical circuits affected
by this 100, and certainly many receiv-
ers of all types use this same puise for
color sync keying as well. So let’s get
back to tried and true methods and we
can’t go wrong. First, understand the
circuit . . . then in vacuum tube scts,
clamp the age bus 1o the video 1.f. with
a negative bias and vary this with re-
ceived station signal to see il you can
bring the set to life. In solid-state re-
ceivers, find some means (even pulling
an age transistor) to open the con-
nection to the 1f. transistors (or 1C),
and use increasing positive forward
bias to try and put video on the screen.
You may also select an oft channel to
check maximum rf and i.f. gain. We'll
show variations in the troubleshooting
chart, but these are the lundamentals
for them all.

Fig. 3 is a typical composite video
input waveform with well-defined sync
pulse, feeding an i.f. agc amplifier. At
2V/div. it’s riding around 6V at a p-p
amplitude of 3V. Its dc output voltage,
however, is a normal 7.2V, and will
remain at about this level unless the
amplitude of the horizontal sync tips
are disturbed. However, try cocking
the tuner off channel, which simulates
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WILL THEN REVEAL
AGC OR |.F. PROBLEM.

an agce or i.f, rf failure. Obviously
there is no incoming video, its dc volt-
age rises slightly, and the incoming
“signal” is simply noise. But look
what’s happened to the forward if.
age! Iv’s decreased from 7.2V positive
to a nominal 6V, and that’s where it
stays! As you can readily see, both ac
and dc voltages must be together in
this agc system for it to work. Just ask
your nearest, trusty oscilloscope. R-E

R-E’s substitution
guide for
replacement transistors

PART IX

compiled by ROBERT & ELIZABETH SCOTT

ARCH—Indicates the Archer brand of
semiconductors sold only by Ra-
dio Shack and Allied Radio stores.
Allied Radio Shack. 2725 W. 7th
St., Ft. Worth, Texas 76107

DM—D. M. Semiconductor Co., P.0O. Box
131, Melrose, Mass. 02176

GE—General Electric Co., Tube Product
Div., Owensboro, Ky. 42301

ICC—Iinternational Components, 10 Daniel
Street, Farmingdale, N.Y. 11735

IR—International Rectifier, Semiconductor
Div., 233 Kansas St., El Segundo,
Calif. 90245

MAL—Maliory Distributor Products Co.,
101 S. Parker, Indianapolis, Ind.
46201

MOT—Motorola Semiconductors, Box
2963, Phoenix, Ariz. 85036

RCA—RCA Electronic Components, Harri-
son, N.J. 07029

SPR—Sprague Products Co., 65 Marshall
St., North Adams, Mass. 01247

SYL-Sylvania Electric Corp., 100 1st
Ave., Waitham, Mass. 02154

ZEN—Zenith Sales Co., 5600 W. Jarvis
Ave., Chicago, lll. 60648

Radio-Electronics has done its utmost to

insure that the listings in this directory are as
accurate and reliable as possible; however, no
responsibility is assumed by Radio-Electronics
for its use. We have used the latest manufac-
turers material available to us and have asked
each manufacturer covered in the listing to
check its accuracy. Where we have been sup-
plied with corrections, we have updated the
listing to include them. The first part of this
Guide appeared in March 1973.
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2N1982
2N1983
2N1984
2N1985
2N1986

2N1987
2N1988
2N1989
2N1990
2N1991

2N1992
2N1993
2N1994
2N19¢5
2N1996

2N1997
2N1998
2N1999
2N2000
2N2001

2N2002
2N2003
2N2004
2N2005
2N2006

2N2007
2N2008
2N2009
2N2010
2N2011

2N2012
2N2013
2N2014
2N2015
2N2016

2N2017
2N2022
2N2032
2N2033
2N2034

2N2035
2N2036
2N2038
2N2039
2N2040

2N2041
2N2048
2N2049
2N2059
2N2060

2N2061
2N2062
2N2063
2N2064
2N2065

2N2066
2N2067
2N2069
2N2070
2N2071

2N2072
2N2075
2N2076
2N2077
2N2078

2N2079
2N2080
2N2081
2N2082
2N2083

2N2084
2N2085
2N2086
2N2087
2N2089

2N2090
2N2091
2N2092
2N2093
2N2094

ARCH

NA
RS276-2009
RS276-2009
RS276-2009
RS276-2009.

RS276-2009
RS276-2009
NA
NA
RS276-2021

RS276-2009
RS276-2001
NA
NA
NA

RS276-2005
RS276-2005
NA
RS276-2005
RS276-2005

RS276-2021
RS276-2021
RS276-2021
RS276-2021
RS276-2021

RS276-2021
NA

NA
NA
NA

NA
NA
NA
NA
NA

RS276-2018
NA

NA
NA
NA

NA

NA
RS276-2009
RS8276-2009
RS276-2009

RS276-2009
NA

NA
RS276-2003
NA

RS276-2006
RS276-2006
RS276-2006
RS276-2006
RS276-2006

RS276-2006
NA

NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

RS276-2003
RS276-2002
NA

NA
RS$276-2003

RS8276-2003
RS8276-2003
RS8276-2003
RS8276-2003
RS276-2009

NA =NOT AVAILABLE

DM

T-233
T-53
T-53
T-53
T-53

T-53
T-56

SR-1002
SR-1003

SR-1005

SR-1005 /3

SR-1005 /4
T-704
T-704

T-243
T-2
T-704
TS-3020
TS-3020

TS-3020
TS-3020
T-53
T-53
T-53

G-E

GE-4
GE-63
GE-63
GE-63
GE-18

GE-18
GE-20
GE-17
GE-18
GE-21

GE-63
GE-5
GE-5
GE-8
GE-5

GE-2
GE-2
GE-1
GE-1
GE-1

GE-21
GE-21
GE-21
GE-21
GE-21

GE-21
GE-18
GE-9
NA
NA

NA
NA
NA
NA
NA

GE-63
GE-1
GE-14
GE-66
GE-66

GE-66
GE-66
GE-18
GE-18
GE-18

GE-18
GE-9

GE-18
GE-1

GE-18

GE-3

GE-3
GE-4
GE-4
GE-4
GE-4

GE-4
GE-4
GE-4
GE-4
GE-1

GE-9
GE-59
GE-18
GE-18
GE-50

GE-50
GE-50
GE-50
GE-50
GE-18

ICC

ICC-233
1CC-53
ICC-53
1CC-53
ICC-53

ICC-53
ICC-53
ICC-714
ICC-714
ICC-51

ICC-50
ICC-641
ICC-641
ICC-641
ICC-641

ICC-254
ICC-254
ICC-2
ICC-254
ICC-254

ICC-51
ICC-51
ICC-51
1CC-51
ICC-51

ICC-51
1ICC-714
ICC-R1101
ICC-R1101
ICC-R1102

ICC-R1103
NA

NA
NA
NA

1CC-243
ICC-2
ICC-S5001
ICC-S5000
ICC-S5000

1CC-S5000

ICC-55004
ICC-53
ICC-53
ICC-53

1ICC-53
ICC-2
ICC-S3011
3

NA

1CC-230
1ICC-230
ICC-230
ICC-230
1ICC-232

ICC-232
NA
ICC-625
ICC-625
ICC-625

ICC-8625

1ICC-233

ICC-233
{CC-231/233
1CC-231/233

ICC-233
ICC-233
ICC-231/233
1ICC-231/233
ICC-638

ICC-3
1ICC-641
NA

NA
ICC-635

ICC-635
ICC-635
ICC-635
1ICC-3
ICC-736

TR-36
TR-36

IRTR-87
TR-17
NA
NA
NA

NA
NA
TR-87
TR-87
TR-87

TR-87
TR-14
TR-87
TR-35
TR-87

TR-01
TR-01
TR-01
TR-01
TR-35

TR-35
TR-16
TR-01
TR-01
NA

NA
NA
NA
NA
TR-03

TR-03
TR-03
TR-03
TR-03
TR-17

TR-17
TR-08
TR-87
TR-87
TR-17

TR-17
TR-17
TR-17
TR-17
IRTR-51

MAL

PTC 106
PTC 123
PTC 123
PTC 123
PTC 125

PTC 125
PTC 144
PTC 144
PTC 123
PTC 127

PTC 144
PTC 108
PTC 108
PTC 108
PTC 108

PTC 102
PTC 102
PTC 107
PTC 135
PTC 135

PTC 131
PTC 131
PTC 131
PTC 131
PTC 131

PTC 131
PTC 125
NA
NA
NA

NA
NA
NA
NA
NA

PTC 117
PTC 109
NA
PTC 110
PTC 110

NA
NA
PTC 125
PTC 125
PTC 125

PTC 125
PTC 109
NA
PTC 109
PTC 123

PTC 105
PTC 105
PTC 105
PTC 105
PTC 105

PTC 105
PTC 105
PTC 114
PTC 114
NA

NA
PTC 106
PTC 106
PTC 106
PTC 106

PTC 106
PTC 106
PTC 106
PTC 106
PTC 109

PTC 107
PTC 108
PTC 144
PTC 144
PTC 107

PTC 107
PTC 107
PTC 107
PTC 107
PTC 123

MOT

HEP-233
HEP-53
HEP-53
HEP-53
HEP-53

HEP-53

HEP-53
HEP-714
HEP-714
HEP-51

HEP-50
HEP-641
HEP-641
HEP-641
HEP-641

HEP-254
HEP-254
HEP-2
HEP-254
HEP-254

HEP-51
HEP-51
HEP-51
HEP-51
HEP-51

HEP-51
HEP-7114
HEP-R1101
HEP-R1101
HEP-R1102

HEP-R1103
NA

NA
NA
NA

HEP-243
HEP-2
HEP-S5001
HEP-S5000
HEP-S5000

HEP-S5000
HEP-S5004
HEP-53
HEP-53
HEP-53

HEP-S3011
HEP-3
NA

HEP-230
HEP-230
HEP-230
HEP-230
HEP-232

HEP-232
NA
HEP-625
HEP-625
HEP-625

HEP-625

HEP-233

HEP-233
HEP-231/233
HEP-231/233

HEP-233
HEP-233
HEP-231/233
HEP-231/233
HEP-638

HEP-3
HEP-641
HEP-714
HEP-714
HEP-635

HEP-635
HEP-635
HEP-635
HEP-3
HEP-736

RCA

SK 3012
SK 3124
SK 3122
SK 3122
SK 3122

SK 3122
SK 3122

SK 3039

NA
SK 3114

SK 3122
SK 3011
SK 3011
SK 3011
SK 3011

SK 3005

SK 3005

SK 3005
NA
NA

SK 3114
SK 3114
SK 3114
SK 3114
SK 3114

SK 3114
NA
NA
NA
NA

SK 3024
NA
SK 3039
NA
NA

NA
NA
SK 3122
SK 3122
SK 3122

SK 3122
NA
NA
NA
NA

SK 3009
SK 3009
SK 3009
SK 3009
SK 3009

SK 3009
SK 3009
SK 3009
SK 3009
NA

NA
SK 3012
SK 3012
SK 3012
SK 3012

SK 3012
SK 3012
SK 3012
SK 3012
NA

SK 3006
SK 3011
NA
NA
SK 3006

SK 3006
SK 3006
SK 3007
SK 3008
SK 3122

RT-114
NA
RT-113
NA
NA

RT-102

SYL

ECG 105
ECG 123A
ECG 123A
ECG 123A
ECG 123A

ECG 123A
ECG 123A
ECG 108
NA
ECG 159

ECG 123A
ECG 101
ECG 101
ECG 101
ECG 101

ECG 100
ECG 100
ECG 160
ECG 102A
ECG 102A

ECG 159
ECG 159
ECG 159
ECG 159
ECG 159

ECG 159
NA
NA
NA
NA

NA
NA
NA
NA
NA

ECG 128

ECG 160

ECG 108
NA
NA

NA
NA
ECG 123A
ECG 123A
ECG 123A

ECG 123A
ECG 160
NA
ECG 160
NA

ECG 104
ECG 104
ECG 104
ECG 104
ECG 104

ECG 104
ECG 104
ECG 104
ECG 104
NA

NA
ECG 105
ECG 105
ECG 105
ECG 105

ECC 105
ECG 105
ECG 105
ECG 105
ECG 160

ECG 160
ECG 101
NA
NA
ECG 126

ECG 126
ECG 160
ECG 126
ECG 160
ECG 123A

ZEN

ZEN 327
ZEN 102
ZEN 102
ZEN 102
ZEN 102

ZEN 102
ZEN 102
NA
NA
ZEN 101

ZEN 100
ZEN 315
NA
NA
NA

ZEN 305
ZEN 305
ZEN 300
ZEN 305
ZEN 305

ZEN 101
ZEN 101
ZEN 101
ZEN 101
ZEN 101

ZEN 101

NA
NA
ZEN 102
ZEN 102
ZEN 102

ZEN 102
ZEN 300
NA
ZEN 301
NA

ZEN 325
ZEN 325
ZEN 325
ZEN 325
ZEN 326

ZEN 326
NA
NA
NA
NA

NA
ZEN 327
ZEN 327
ZEN 327
ZEN 327

ZEN 327
ZEN 327
ZEN 327
ZEN 327
NA

ZEN 301
ZEN 315
NA
NA
ZEN 311

ZEN 311
ZEN 311
ZEN 311
ZEN 301
ZEN 120
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2N2095
2N2096
2N2097
2N2098
2N2099

2N2100
2N2101
2N2102
2N2104
2N2105

2N2106
2N2107
2N2108
2N2137
2N2138

2N2139
2N2140
2N2141
2N2142
2N2143

2N2144
2N2145
2N2146
2N2147
2N2148

2N2152
2N2153
2N2154
2N2155
2N2156

2N2157
2N2158
2N2159
2N2160
2N2161

2N2162
2N2163
2N2164
2N2165
2N2166

2N2167
2N2168
2N2169
2N2170
2N2171

2N2172
2N2173
2N2175
2N2176
2N2177

2N2178
2N2180
2N2181
2N2182
2N2183

2N2184
2N2185
2N2186
2N2187
2N2188

2N2189
2N2190
2N2191
2N2192
2N2193

2N2194
2N2195
2N2196
2N2197
2N2198

2N2199
2N2200
2N2201
2N2202
2N2203

2N2204
2N2205
2N2206
2N2207
2N2208

ARCH

RS276-2009
RS276-2009
RS276-2009
NA
NA

NA
NA
NA
RS276-2021
RS5276-2021

RS276-2018
RS276-2018
RS276-2018
RS276-2006
RS276-2006

RS276-2006
RS276-2006
RS276-2006
RS276-2006
RS276-2006

RS276-2006
RS276-2006
RS276-2006
RS276-2006
RS276-2006

NA
NA
NA
NA
NA

NA

NA

NA
RS276-2029
RS276-2009

RS276-2021
RS276-2021
RS276-2021
RS276-2021
RS276-2021

RS276-2021
NA
NA
NA
RS276-2005

RS276-2005
RS276-2004
RS276-2005
RS276-2005
RS276-2005

RS276-2023
RS276-2003
RS276-2021
RS276-2021
RS§276-2023

RS276-2023

RS276-2023

RS276-2023

RS276-2023
NA

NA
NA
NA
NA
NA

RS276-2009
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
RS$276-2009
RS276-2009

NA

RS276-2003

NA = NOT AVAILABLE
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DM G-E
T-736  GE-51
T-736  GE-20
T-736 GE-9

T-2 GE-51

T-2 GE-51

7-2 GE-51

NA NA
T-714  GE-66

7-51 NA

T-51 NA
T-243  GE-63
T-243  GE-63
T-243  GE-63
T-230 NA
T-230 GE-3
7-232 NA
T-232 NA
7-232 NA
T-230  GE-16
T-232  GE-16
7-232  GE-16
7-232 GE-3
T-232 GE-3
T7-232  GE-16
T-232  GE-16
7-231 GE-4
T-237 GE-4
T-237 GE-4
T-237 GE-4
T-237 GE-4
T-237 GE-4
T-237 GE-4
T-233 GE-4
T-310 NA

T-53 NA
T-51 GE-21

7-51 GE-22

T-51 GE-22

T-51 GE-21

T-51 GE-22

T-51 GE-22

T-2 GE-9

7-2 GE-9

T-2 GE-9
T-254 GE-1
T-254 GE-1
T-253 GE-2
T-251 GE-22
T-251 GE-22
T-251 GE-22
T-252  GE-22

T-3 GE-1

T-51 NA
T-51 NA
T-52 GE-21
T-52 GE-21
T-52 GE-21

T-52 GE-21

T-52 GE-21

T2 GE-9

T-2 GE-9

T-2 GE-9

T-2 GE-9

TS-3001 GE-63
T-729  GE-17
T-53 GE-63
TS-3020 GE-63
T-729  GE-17
T-729  GE-17
T-714  GE-18

T-2 GE-9

T-2 GE-51

NA NA

NA NA

NA NA
T-240  GE-12

T-50 GE-20

T-50 GE-20
T-638 GE-9
T-635 GE-1

ICC-736

ICC-736

ICC-736
ICC-2
ICC-2

ICC-2
NA
ICC-714
ICC-51
ICC-51

ICC-243
ICC-243
1CC-243
ICC-230
ICC-230

ICC-232
1ICC-232
ICC-232
ICC-230
ICC-230/232

1CC-232
1CC-232
1ICC-232
1CC-232
ICC-232

ICC-231/233
ICC-237
1ICC-237
ICC-237
ICC-237

ICC-237
ICC-237
ICC-233
ICC-310
iCC-53

ICC-51
I1ICC-51
1CC-51
ICC-51
1CC-51

ICC-51
ICC-2
ICC-2
ICC-2

ICC-254

ICC-254
ICC-253
1ICC-251
1ICC-251
ICC-251

ICC-252
ICC-3
ICC-51
ICC-51
ICC-52

ICC-52
ICC-52
1ICC-52
ICC-52

ICC-2

ICC-2
ICC-2
1ICC-2
1CC-S3001
NA

1ICC-53
NA
NA
NA
NA

ICC-2
ICC-2
NA
NA
NA

NA
ICC-50
1ICC-50

1CC-638
1ICC-635

NA
TR-17
TR-17
TR-17
TR-17

TR-17
TR-26
IRTR-87
NA
NA

IRTR-87

IRTR-87

IRTR-87
TR-O1
TR-16

TR-16
TR-16
TR-16
TR-16
TR-16

TR-16
TR-16
TR-16
NA
TR-01

TR-03
TR-03
TR-03
TR-03
TR-03

TR-03

TR-03

TR-03
IR-2160
IRTR-51

TR-19
TR-19
TR-19
TR-19
TR-19

TR-19
TR-17
TR-17
TR-17
TR-05

TR-05

MAL

NA
NA
PTC 107
PTC 107
PTC 107

PTC 107
NA
PTC 144
PTC 127
PTC 127

PTC 117
PTC 117
PTC 117
PTC 114
PTC 114

PTC 105
PTC 105
PTC 105
PTC 114
PTC 114

PTC 105
PTC 105
PTC 105
PTC 138
PTC 138

PTC 106
PTC 106
PTC 106
PTC 106
PTC 106

PTC 106
PTC 106
PTC 106
NA
PTC123

PTC 131
PTC 131
PTC 131
PTC 131
PTC 131

PTC 131
PTC 107
PTC 107
PTC 107
PTC 102

PTC 102
PTC 135
PTC 103
PTC 103
PTC 103

PTC 103
PTC 109
PTC 131
PTC 131
PTC 103

PTC 103
PTC 131
PTC 131
PTC 131
PTC 102

PTC 102
PTC 102
PTC 102
PTC 133
PTC 144

PTC 136
PTC 144
PTC 133
PTC 133
PTC 125

PTC 107
PTC 107
NA
NA
NA

PTC 104
PTC 123
PTC 123
PTC 107
PTC 109

MOT

HEP-736

HEP-736

HEP-736
HEP-2
HEP-2

HEP-2
NA
HEP-714
HEP-51
HEP-51

HEP-243
HEP-243
HEP-243
HEP-230
HEP-230

HEP-232
HEP-232
HEP-232
HEP-230
HEP-230/232

HEP-232
HEP-232
HEP-232
HEP-232
HEP-232

HEP-231/233
HEP-237
HEP-237
HEP-237
HEP-237

HEP-237
HEP-237
HEP-233
HEP-310
HEP-53

HEP-51
HEP-51
HEP-51
HEP-51
HEP-51

HEP-51
HEP-2
HEP-2
HEP-2

HEP-254

HEP-254
HEP-253
HEP-251
HEP-251
HEP-251

HEP-252
HEP-3
HEP-51
HEP-51
HEP-52

HEP-52
HEP-52
HEP-52
HEP-52
HEP-2

HEP-2

HEP-2

HEP-2
HEP-S3001
HEP-S3011

HEP-53
HEP-S3001
HEP-83020
HEP-53020

HEP-713

HEP-2
HEP-2
HEP-714
HEP-714
HEP-714

HEP-714
HEP-50
HEP-50

HEP-638

HEP-635
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RCA SPR
SK 3122 RT-102
SK 3122 RT-102
SK 3122 RT-102

NA NA
NA NA
NA NA
NA NA
SK 3024 RT-114
SK 3114 RT-115
SK 3114 RT-115
SK 3024 RT-114
SK 3024 RT-114
SK 3024 RT-114
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3009 RT-124
SK 3014 RT-124
SK 3014 RT-127
SK 3012 NA
SK 3012 NA
SK 3012 NA
SK 3012 NA
SK 3012 NA
SK 3012 NA
SK 3012 NA
SK 3012 NA
NA NA
SK 3122 RT-102
SK 3114 RT-115
SK 3114 RT-115
SK 3118 RT-115
SK 3114 RT-1156
SK 3114 RT-1156
SK 3114 RT-115
NA NA
NA NA
NA NA
SK 3005 RT-118
SK 3005 RT-118
NA RT-121
SK 3118 RT-126
SK 3118 RT-126
SK 3118 RT-126
SK 3114 RT-115
NA NA
SK 3114 NA
SK 3114 RT-115
SK 3114 RT-115
SK 3114 RT-115
SK 3114 RT-115
SK 3114 RT-115
SK 3114 RT-115
SK 3006 NA
SK 3006 NA
SK 3006 NA
SK 3006 NA
SK 3039 RT-113
SK 3039 RT-113
SK 3122 RT-102
SK 3039 RT-113
SK 3039 RT-113
SK 3039 RT-113
SK 3124 RT-100
NA NA
NA NA
NA NA
NA NA
NA NA
SK 3021 RT-128
SK 3124 RT-102
SK 3122 RT-102
SK 3006 NA
SK 3006 NA

SYL

ECG 123A
ECG 123A
ECG 123A
ECG 160
ECG 160

ECG 160
NA
ECG 128
ECG 159
ECG 159

ECG 128
ECG 128
ECG 128
ECG 104
ECG 104

ECG 104
ECG 104
ECG 104
ECG 104
ECG 104

ECG 104
ECG 104
ECG 104
ECG 104
ECG121

ECG 213
ECG 213
ECG 213
ECG 105
ECG 213

ECG 104
ECG 213
ECG 105
ECG 6400
ECG 123A

ECG 159
ECG 159
ECG 159
ECG 159
ECG 159

ECG 159
ECG 160
ECG 160
ECG 160
ECG 100

ECG 100
ECG 102A
ECG 106
ECG 106
ECG 106

ECG 159
ECG 126
ECG 159
ECG 159
ECG 159

ECG 159
ECG 159
ECG 159
ECG 159
ECG 160

ECG 160
ECG 160
ECG 160
ECG 108
ECG 108

ECG 123A
ECG 108
ECG 108
ECG 108
ECG 123

ECG 160
ECG 160
NA
NA
NA

ECG 124
ECG 123A
ECG 123A
ECG 126
ECG 126

ZEN

ZEN 120
ZEN 120
ZEN 120
ZEN 300
ZEN 300

ZEN 300
NA
NA

ZEN 101

ZEN 101

NA

NA

NA
ZEN 325
ZEN 325

ZEN 326
ZEN 326
ZEN 326
ZEN 325
ZEN325/326

ZEN 326
ZEN 326
ZEN 326
ZEN 326
ZEN 326

ZEN 327
NA
NA
NA
NA

NA
NA
ZEN 327
ZEN129
ZEN 102

ZEN 101
ZEN101
ZEN 101
ZEN 101
ZEN 101

ZEN 101
ZEN 300
ZEN 300
ZEN 300
ZEN 305

ZEN 305
ZEN 304
ZEN 303
ZEN 303
ZEN 303

NA
ZEN 301
ZEN101
ZEN 101

NA

NA
NA
NA
NA
ZEN 300

ZEN 300

ZEN 300

ZEN 300
NA
NA

ZEN 102
NA
NA
NA
NA

ZEN 300
ZEN 300
NA
NA
NA

NA
ZEN 100
ZEN 100
ZEN 313
ZEN 311

{continued next month)
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SERVICING RECORD CHANGERS
(continued from page 53)

ACTIVE FILTERS
(continued from page 44)

wheel. Replace the retaining C clip
and any trim you might have had to
remove to gain access to the clip.

18. Refer to Fig. 2 and apply a
single drop of lubricant to the over-
arm shaft assembly. Work the arm up
and down to insure proper lubrication.

OPTIONAL STEPS

19. Place 4 dowels, one under
each corner to support the changer
slightly off the bench. Connect the
universal power cord to the changer
and plug into an ac cutlet. Place a
strobe disc on the turntable and test
for correct speed. The pattern should
appear stationary.

20. Thoroughly clean the changer
using a liquid spray cleaner for metal
surfaces. and spray wax for the
wooden surfaces.

21. Replace the changer in the
unit and performance test. If any
problems are noted consult trouble
chart (Table 1I).

The complete changer just de-
scribed requires about 45-minutes.
While these simple overhaul tech-
niques will solve about 80% of your
record-changer problems, Table II
gives you additional hints for servicing
problems. R-E

are just as easy fo do.

Bandpass designs

Bandpass filters are generally much
harder to design and more subtle to use.
About all we have room for here is to show
you two circuits that will do the job (see
Fig. 7). They're shown for any Q at a cen-
ter frequency of 1 kHz. And here in Fig. 8
are the same circuits for a Q=8: (1 kHz)

The two-amplifier job requires far less
stable gain and works better for higher Q’s
and higher frequencies. Either circuit gives
you the equivalent of a single series “pole”
or tuned RLC circuit. This circuit, like its
passive counterpart has a nasty feature that
you must allow for. Its response starts fall-
ing off very steeply either side of resonance,
but for very low or very high frequencies, it

F

-3dB
BANDWIDTH =

1
Q

FIG. 9—BANDPASS RESPONSE CURVE mea-
sured at 3-dB point depends on circuit Q.

falls off at a more gradual rate of six deci-
bels per octave. The response shape looks
like the diagram in Fig. 9.

Normally, you cascade several poles to
get the desired bandpass response. If we
put the poles on top of one another, we get
a very sharp response that is not very flat
in the passband. We can control the re-
sponse shape by staggering the poles in fre-
quency and by altering their Q. Spreading
the poles flattens out the passband, until fi-
nally you get a dip in the middle if you go
too far. Another more formal way to design
is to build a lowpass filter that does the job
you want and then use a math process
called transformation to get the desired
bandpass shape. When you only need two
poles, the simplest thing is to sit down with
a breadboard and experiment with the Q
and staggering for the response you need
(the circuit moves around just like the low-
pass and bandpass ones do by simulta-
neously changing capacitors or resistors);
this is also a trivial problem for any com-
puter that speaks BASIC, but the math is a
bear otherwise. That’s about all the details
on bandpass design we have room for here.
If enough readers are interested. we can
put together another story with complete
design curves for the two-pole bandpass de-
signs in some other issue. R-E

BUILD IN ACTIVE FILTER

Next month in Radio-Electron-
ics Don Lancaster presents com-
plete details on how to build an ac-
tive filter to meet your own needs.
Don’t miss it.

The Mark Ten B Capacitive Discharge

s | B
Ignition System keeps your car in tune 3 F =
...and everyone knows that a well-tuned  E-EEE SN 15
car gets better mileage, requires less gz 8t
maintenance, runs longer and better, EE =i
and helps in the quest for g . | =i
cleaner air. s 3 .
A
g2g
oo ’
m » o °
SRR
171
... Just ask Detroit B $8 $.8 8
and the EP.A. O iad22206a
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The customer
was right—
Color is a mess!

Messy coloris a problem that
requires a logical attack

JACK DARR
SERVICE EDITOR

This column is for your service
problems—TV, radio, audio or gen-
eral and industrial clectronics. We
answer all questions individually by
mail, free of charge, and the more in-
teresting ones will be printed here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.
South, New York 10003,

R-E’s Service Clinic

THE BLACK AND WHITE PICTURE IS
clear, sharp and with good contrast.
Yet the customer is telling the truth
when he says, “The color is a mess/”

Turn the color control completely
off; good picture. When it’s turned up
to normal, “mess” is the only word for
it. Large, smooth colored objects, such
as talking-heads, aren’t too bad. Put a
color-bar pattern on it, and this
doesn’t look too bad, either. Yet on a
long-shot of a crowd, where faces are
about an inch or so in size, they show
distinct vertical bands of red, green
and blue, followed by colors ringing,
and colored ghosts all over the place.
For another confusing symptom, the
grid waveforms on the picture tube
look almost normal.

Now you could be in deep
trouble. However, if you know what
to look for, where to look for it, and
above all how to look for it, it’s not
too bad.

Step No. I: find out what s
working, by plain old observation. The
tuner, i.f, video stages, picture tube,
agc, brightness, color, tint control, and
the 3.58-MHz oscillator. (The os-
cillator must be working or we
wouldn’t get any color.) This is defi-
nitely not a loss of color sync, either.

So what’s left? The bandpass am-
plifiers, and perhaps the demodulators.
The last one is not too likely, since
the rocker pattern on the picture tube
grids usually shows that these are OK.
So we are left with a problem in the
bandpass amplifiers. Now, whar is it,
and what kind of a fault is it?

Reasoning will tell us. This is not
a short-circuit. If it was, it would be
more apt to kill the color signal en-
tirely. So this is some kind of an open
circuit (and not one in the signal-path,
either; we have signals). Something in
the color circuits is ringing. This
causes the miscoloration, and the most
significant clue of all, the ghosts which
are present only in the color signals.
Turn the color off, and they go away.

I said open circuit, because this
must be caused by something which is
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open, and not affecting dc voltages.
One very good suspect is a bypass ca-
pacitor, like the one at the bottom of
the bandpass-amplifier transformer
primary in Fig. 1. It puts the bottom

1St BANDPASS TO
AMPLIFIER 15t BANDPASS ond gp
AMP. TRANS. AMPL

B+
(270Vv)

FIGURE 1

of this winding at ac ground potential.
If it’s open, this sets up a feedback
loop, the transformer rings, and away
we go.

Simple test; put the scope probe
right on the bypass capacitor. At the
high frequency of the color signal, it
doesn’t take a very large capacitor to
bypass it. Somewhere from a .001 pF
to a .01 uF is common. If you see
anything at all in the way of a signal
at this point, look out. The bypass ca-
pacitor isn’t doing the job. Turn the
scope gain up as high as you can. It
doesn’t take very much feedback sig-
nal to upset things for three feet in all
directions.

Want to double check? Bridge a
good capacitor across this one, and see
if it changes the symptoms. Should
have no effect at all, if the junction is
properly bypassed. Check all bypassed
points like this. In some sets using
transformers in the demodulators,
check their bypassing, too. In one set,
an open bypass on a demodulator
transformer caused the screen to turn
half gold and half blue.

That’s one. Another is a defective
winding on one of the bandpass amp
transformers. This won’t be an open
winding, in transformers which have
only two windings without taps. This
would break the signal-path, and

(continued on page 78)
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the Panasonic Parts Hot Line.

In 48 hours we can ship you anything we've got.

The Mew Panasonic Parts Hol
Line 's € p2rformance promise:
24-hour-a-day, 7-cay/-a-week
service. Now, if yoa nave a prob-
lem cetting the pa-tyoL reed,
just call one central number.
Thzn th ngs start nagganing
fast: we'll ask our zomptter to
locate your par: (or Jerts: by
searching all five regionel Pana-
sonic parts depots. n just sec-
onds. E ectronizally. Then we’'ll
telexanorder to tre depat which
has tte part you need and within

just sightly ahead of our time
Czll oli--ree anywhere in the U.S. 800-523-5536. (in Pa 80C-523-53€5)

5 -

& ani holidaws.

48 hours, your order is o1its vay*

And we can make this promise
with confidenze, because our
warehouses are 10w fully auzo-
ma-ed. We've got the 2,00 fast-
est moving perts on electronic
order pickers. At the touch ofa
tut:on any of these high traffic
Jarts is at our fingertigs.

To becom= a member of th2
Sanasonic Parts Hot L ne, cell
the roll-free number be‘ow. We'll
send you a bright red emblem

mprinted with the hot line num-

ber for your particular regicon.
Vie’ll also send you an easy-
r2ference booklet that gives you
the names of authorized Pana-
so01ic parts cistributo-s in your
area, and nformaticn on otner
Parts Division services.

We know that your business
cepends upon havirg the right
parts at the right time — when
vour customer needs them. Cur
business is standing right behinc
vyaur business, with quality parts
tor over 1,000 producte.



www.americanradiohistory.com

74 RADIO-ELECTRONICS ® NOVEMBER 1973

 —— www.americanradiohistorv.


www.americanradiohistory.com

Build Heathkit quality electronics andcreate awhole house full of personal
accomplishments. Plus you’'ll often save considerably over the cost of comparable products, then save again
because Heathkit designs include built-in self-service features.

Heathkit building is unbelievably easy. In fact, we stake our reputation on the idea that you can build any kit you see on these
pages. Even if you have never assembled a kit product before. All you need are conventional hand tools ard a soldering iron. The
assembly manuals tell you how and when to use them — step-by-step from start to successful completion.

And of course every kit is backed up by the Heath Plain Language Warranty and our pledge that — whatever the problem, whatever

the reason — “we won't let you fail’’.

1. GR-900 25V Color Television. . . . .. $599.95* (less cabinet)
The most advanced circuitry Heath has ever offered. Push-
button power tuning locks-in on any 12 preselected UHF
channels, all VHF stations. Along with the largest color
screen in the industry, you get angular tint control to re-
duce flesh-tone change between channels, instant on, auto-
matic fine tuning, adjustable tone control, hi/fi audio out-
put jacks, and exclusive Heath self-service built-ins.
Shipping weight, 125 Ibs.

2. NEW GR-104C Portable Black & White TV. .. ... .129.95*
Now the ultimate portable TV has positive detent tuning on
all 72 UHF channels as well as VHF. All solid-state cir-
cuitry, plus brilliant 12V shell bond picture tube puts black
& white entertainment anywhere. Plugs into wall outlet, or
runs from 12-volt DC automotive system with adapter in-
cluded — or becomes completely self-contained with op-
tional rechargeable battery-pack base. Mailing weight, 35
Ibs. Optional GRA-104-3 battery pack 42.95%, 9 Ibs. Out-
door Sur: Shield GRA-104-2, 1.95*, 1 Ib.

3. NEW GD-1003 Electronic Air Purifier. .$139.95*
An easy-to-build 3-evening project. Removes 99% of air-
borne pollen and 95% of all other contaminants. Has 2-
stage electronic operation; washable collector cell; re-
placeable charcoal filter; 2-speed fan; attractive walnut
and gold finish. Purifies air in 20’ x 20" room in minutes.
Mailing weight, 55 Ibs.

4, NEW AS-1039 Ultra-efficient Speaker System. ... $44.95"
Just 5§ watts drives it to booming volume. Uses 8-in. woofer
in vented bass reflex enclosure and exponential rectangu-
lar horn tweeter with separate level control. Response, 70
to 15,000 Hz. Impedance, 8 ohms. Maximum input 25 watts.
Walnut-tone vinyl covered cabinet and green, brown and
gold grille board shipped assembled. Measures 21" H x 12"
W x 10%2” D. Mailing weight, 36 Ibs.

5. NEW AS-1042 Acoustic Suspension Speaker. ..  $34.95"
Uses 8" long throw woofer and 3%2” shallow cone/dome
tweeter for flat frequency response from 40 to 18,000 Hz.
External high-frequency control tailors the “highs’ to your
environment. Requires as little as 10 watts, can handle up
to 25. 8 ohms impedance. Walnut-tone vinyl covered cab-
inet and brown and black grille board shipped pre-assem-
bled. Measures 19” H x 10" W x 8% " D. Mailing weight,
27 ibs.

6. NEW GD-3209A Deluxe Garage Door Opener. ... $139.95*
Ultra-quiet, ultra-reliable screw drive system that you can
build and install over a weekend. All electronics shipped

pre-assembled. Has Ya-hp motor, automatic safety revers-
ing plus adjustable slip clutch, automatic time delay light,
external adjusting knobs for up/down travel. Includes 1
transmitter. GD-32098B, same as above with 2 transmitters,
154.95°. Mailing weight, 66 Ibs. For jamb & pivot doors and
GDA-3209-2 adapter, 14.95°, 7 |bs.

7. NEW AD-1013 4-Channel Audio-Scope. .. ....... $199.95*
A sophisticated solid-state oscilloscope designed for mon-
itoring the home audio system. Displays stereo or 4-chan-
nel signals for separation, phasing, relative strength, multi-
path reception, center tuning, etc. Has exclusive triggered
sweep for stable, jitter-free trace. Designed to comple-
ment Heathkit AR-1500 Receiver. Mailing weight, 19 Ibs.
AR-15 and AJ-15 owners, add ARA-15-1 adapter, 24.95*,
11b.

8. NEW GD-1018 Solid-state Lamp Dimmer
Controls lamp brightness from full illumination through
mood-setting dimness to complete invisibility. For single
and multiple lamps not exceeding 300 watts total. Extends
fitament life, eliminates the need for costly 3-way bulbs.
A great starter kit. Can be assembled easily in 1 evening.
Mailing weight, 2 Ibs.

9. NEW CM-1045 Small-engine Tune-up Meter. ... .. $39.95*
Solid-state tach/dwell/volt/ohm meter for all 2 and 4 cycle
engines, 1 through 4 cylinders. In many cases permits
checking entire small-engine ignition without tearing down
flywheel assembly. Built-in tachometer has handy snap-on
inductive pickup, reads from 0-3000, 0-15000 rpm. Com-
pletely portable, uses 3 1.5-volt batteries (not supplied).
Mailing weight, 5 Ibs.

10. NEW HD-1234 Coaxial Switch. ... ............... $9.95*
A neat accessory for the amateur radio enthusiast. De-
signed to switch one RF source to any one of several an-
tennas or RF loads while grounding the unused outputs.
Two switches can be used to switch up to four antennas/
loads to four different components. Standing wave ratio |s
250 MHz, 1.1:1 max. Power capability is 1000 W (2000W
PEP). Mailing weight, 2 Ibs.

11. NEW GD-600 Photoelectric Lamp Switch. .. . .. .. $5.00*
Low-cost home protection in a simple, enjoyable kit. Solid-
state circuitry turns light on at dusk, turns it off at dawn.
Adjustable sensitivity control sets switch to operate at
various levels of light and darkness. Can be used with
single or multiple lamps not exceeding 300 watts total.
Easy, single circuit board design can be assembled in 1
evening. Mailing weight, 1 1b.

Visit your nearest Heathkit Electronic Center...or send for FREE catalog

HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix;
CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona,
Redwood City, San Diego (La Mesa}, Woodland Hills,
COLO.: Denver; CONN.: Hartford {Avon}; FLA.: Miami
(Hialeah); GA.: Atlanta; ILL.: Chicago, Downers Grove;
IND.: Indianapolis; KANSAS: Kansas City (Mission);
MD.: Baltimore, Rockville; MASS.: Boston (Wellesley);
MICH.: Detroit; MINN.: Minneapolis (Hopkins); MO.
St. Louis; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst),
New York City, Jericho, L.I.,Rochester; OHIO: Cincin-
nati (Woodlawn), Cleveland; PA.: Philadelphia, Pitts-
burgh; R.l.: Providence (Warwick); TEXAS: Dallas,
Houston; WASH.: Seattle; WIS.: Milwaukee.

World's largest
selection of
electronic kits

[ weatn COMPANY, Dept. 20-11 .
| Benton Harbor, Michigan 49022 LIEATH |

| O Piease send FREE Heathkit Catalog. Schiumberger [l

| Enclosed is §

plus shipping. |

| (] Please send model(s)__ . |
Name__ e ———— I
| Address. SO = ——— == - :
I City_____ T — _§lale. IS v [ S |
O L P,
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GOOD TOOLS!

15 Watt
Miniature
Plug-In

Soldering Iron

ORYX — the tiny iron for service work, lab,
production. Needs no transformer, weighs only
an ounce plus cord. Heats so quickly — reaches
725°F in about a minute. Light weight, small
size let you work all day without fatigue. Just
the thing for tiny components, delicate circuits,
working in close guarters. Many replaceabte tips.

Controlled-
Temperature

Soldering Iron

ORYX Model 50 iron affords close control of
temperature, from 400 to 750° F. 50-watt element
gives fast heat, quick recovery from heavy joint
loads. Temperature adjustable while iron is on.

could be damaged by heat. Many replaceable tips,
in various shapes, sizes.

Mini
Vacuum

Cleaner =

Just the thing for clean rooms production and
assembly lines, service and repair shops. model
shops and labs. For business machines, com-
puters, getting eraser crumbs out of typewriters.
Variety of nozzles and brushes, and special noz-

zle that gets into every nook and cranny. Internal
filter keeps dust and dirt inside the vacuum.

Electronic Tools
& Test Instruments

CATALOG!

1::::5"" 14814 RAYMIR STREET
1
T E AN comnany VAN NUYS, CALIF. 91408

Cirele 15 on reader service card

THE COMBO RIG
MODEL CJ-175

ele

tdeal for semiconductors, delicate components that ]

SERVICE CLINIC
(continued from page 72}

you'd probably have no color at all.
This kind of problem will show up in
circuits like those used in RCA CTC-
39 and others. which have a tapped
secondary winding on the bandpass
transformers. One part of the winding
can open, and the signal will still get
through.

Since the normal impedance of
the transformer is upsct, it will ring.
15t BANDPASS
AMPL TO

15t BANDPASS BURST
TRANSFORMER AMPL

TO COLOR
CONTROL

THIS HALF OF
SEC. OPEN

FIGURE 2

There's a very simple test for one of
these; just grab the transformer with
your fingertips. (Most of these are not
shielded). If this causes the symptoms
to change drastically, or even dis-
appear completely, there you are.
Check continuity of all windings. es-

pecially the secondary. Fig. 2 shows
one of these.

Last one (although we'll probably
find others later on). An wundamped
bandpass transformer winding. In
some of the earlier sets, a damping re-
sistor was connected across the secon-
dary. If you happened to get the
wrong bandpass transformer, it will fit
the holes in the board, but the damp-
ing resistor will be hanging loose. Re-
sults; same old thing—transformer
rings like a bell. Same check: grab the
transformer between your fingers (see
Fig. 3).

2nd BANDPASS

BANDPASS
SRS QUTPUT TO COLOR
TRANS _ CONTROL
I|© >R330pF 5600
I
= _1_.\
.001 =
Ik 15K OPEN
= B+ DAMPING
- 250V RESISTOR
FIGURE 3

Although I haven't seen a verified
case of this as yet. there would be a
definite possibility of trouble if the
center-tap of an output bandpass
transformer secondary should either

(continued on page 80)
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TEST RIG HIII TUBE & SOLID STATE

S90S

less picture tube

Write us for free subscription of current cross-reference charts.

2245 Pitkin Avenue, Brooklyn, N.Y. 11207

Circle 16 on reader service card
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* ELIMINATES HAULING CABINET

+ SPEEDS TROUBLE SHOOTING
« SERVICES TUBE & SOLID STATE

& TUBE

TELEMATIC TEST RIG CJ-175
CONSISTS OF:
= Compact metal case
X - Universal Yoke
* Convergence Yoke
» Blue Lateral Magnet
* Solid State Transverter |
* 4 Anode Extension £
- 490 degree CRT
Extension
* 4’ Yoke Extension
* Convergence Load
* 4 Yoke adaptors for
Solid State
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SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO. TEXAS 78216

PHONE: 512 DOl 4-3140

November, 1973

Dear Radio-Electronics Readers,

This month | would like to tell you
about another kit that we have sort of
been keeping quiet about. Our new “Uni-
versal Digital Instrument.”” This instru-
ment began life as Don Lancaster’s “’Digi-
tal Grinchwal”’ in the Nov. 1972 issue of
Radio-Electronics. With Don’s help we
have redesigned the package and made
this into a really outstanding piece of test
equipment. As you can see from the pic-
ture, we have put it in a rugged all steel
case with an epoxy enamel finish. The
power supply batteries are a larger size
for increased battery life and best of all,
we have mounted the connector pins for
the two parts directly on the chassis to
make this a true plug-in system. The
capacity plug-in is shown in the picture.
This is our kit No. UC-1 and the price is
only $24.95. The other plug-ins in the
series will have similar crazy low prices
due to the Mostek ‘‘divide by almost
anything’” programable divider (MK5009)
that is in the mainframe portion of this instrument. Since you have purchased the time base too when

you bought the mainframe, and since the output of the timebase can be programmed by the plug-in
module, many neat things can be done with the system. Would you believe a digital clock? Yes, even a
digital clock with four decade counters and no modulo 6 ability. The mainframe is yours for only $59.95.
It features a full four (4) digit readout (not 2% like others in this price range). This gets you everything
you need except the batteries for the mainframe. Naturally this includes things like a G-10 fibreglass cir-
cuit board and first quality standard numbered parts. What else would you expect from us? In addition to
this you get a huge (for us) nine page assembly and check out manual.

At this time we have Frequency Counter, Timebase, Timeperiod and Capacity plug-in modules. Avail-
able in the next few months will be a Volt-Ohmmeter, A-D Converter and Tach. Others are being planned.
We feel that this kit should be an outstandingly useful instrument for anyone working with electronics.

Some of you out there have had a long wait for this kit, but now we think that suppliés have caught
up enough, and our parts deliveries have gotten close enough to ““on schedule’’ to let everyone have a
chance to buy one of these. We also would be happy to send you a FREE catalog listing details on this
and our other kits. Just drop us a card, or circle our number on the reader service card in the back of this

magazine.
Sincerely,

Dan

Daniel Meyer

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
DEPT. RE-L
219 W. RHAPSODY, SAN ANTONIO, TEXAS 78216

Circle 17 on reader service card
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SERVICE CLINIC
(continued from puge 78)

reader
questions

TAPE PLAYER WON'T CHANGE
TRACKS

This auto-tape player will not
change tracks. Even with the panel
pushbutton, nothing happens.—W.H.,
Dunlap, Iowa

Most of these use a solenoid to
move the head for track-changing.
Check the dc voltage across the sole-
noid terminals while holding the

open or become ungrounded at a lug.
The ohmmeter will catch any of these,
as far as the open circuits is con-
cerned.

There is also a possibility that
one of the electrolytic capacitors in
the dc voltage supply could allow the
feedback loop to set up through the
power supply. Check these with the
scope, or by brudging, or both.

These are weird troubles; yet, if
you know what to look for, and where
to look, they’re not at all hard to dig
out and cure. R-E

TWATUNERISERVICE

TEL 9186, 482-6220
CALIFORNIA—SOUTH:

ARVADA. COLO. B00OT
TEL 303 423 7080

FLORIOA:
PTS ELECTRONICS. INC
P

0. BOX
JACKSONVILLE, FLA 32210
TEL 904, 389 9952

IRDIARA:

PTS ELECTRONICS. INC
P.0 BOX

BLOOMINGTON. IND 47401
TEL. 812, 8249331

RARSAS:

PTS ELECTRONICS, INC

3116 MERRIAM LANE

KANSAS CITY, NANSAS 66100 |

TEL 913, 831 1222

LOUISAMA.

PTS ELECTRONICS, INC
0808 73247

METAIRIE, LA, 70033

[ TeL s0e, 885 2309 |

MARYLAND:

PTS ELECTRONICS. INC
1105 SPRING ST

SILYER SPRINGS. MD. 20910

TEL 307, 565 0025

MASSACHUSEYTS:
PTS ELECTRONICS. INC. |
| PO BOX 318%

SPRINGFIELD. MASS 01103 |
TEL 413, 7342737

/lﬂ/lfyﬂ// [00... $995

ﬁ / 3 ol
LU Fust G servie 1 YEAR GUARANTEE |

ALL PTS BRANCHES are wholly owned subsidiaries of PTS ELECTRONICS, INC. (NO FRANCHISESY) 815 W, (AKE
and report directly to the Home Office in Bloomington, Indiana. Only this way can we guarantee the | MINKEAPOLIS, MINN. 55408
same quality—PRECISION TUNER SERVICE—that made PTS the leader in this field. TEL BIZ. 8242333

| —NEW JERSEY:
PTS is proud to be the only tuner service to publish a TUNER REPLACEMENT PARTS CATALOG (80 N el
pages of tuner blow-ups, tuner-antenna coil-and shaft replacement guides available for $1.00).

158 MARKET ST
E._PATERSON, M. 07407
WE OFFER MORE. SERVICE !S EVERYTHING WITH US.
WE ARE DYNAMIC AND FAST. TRUSTWORTHY

YOU AND US — A TRUE PARTNERSHIP

Color o Black & White ¢ Transistor
Tubes o Varactor o Detent UHF
TEL 503, 282-9636

All Makes
VHF, UHF orFM ... .. . $ 9.95 |§§'§:€§&E§§;&“Lc

iy &
=, A RI) Y UV-COMBO . . .. .. . i 1 e
T 1T IF-SUBCHASSIS ... =

PENNSYLYANIA —WEST:

PTS ELECTRONICS, INC
PO. BOX 4130

PTS ELECTRONICS, Major parts and shipping T e

INC. is recommended by charged at cost.

more TV manufacturers and (Dealer net!)

overhauls more tuners than !

all other tuner services com-

bined!

oD
| PTS ELECTRONICS. INC
5682 STATE RD
CLEVELAND, OHID #4134
TEL 216, 8454480

OKLAROMA:

PTS ELECTRONICS INC.

»0 BOX 50566

OKLAHOMA CITY, OKLA. 73106
TEL 405, 9472613

OREGON ]
PTS ELECTRONICS, INC |
P.0. BOX 13036
| PoRTUAND, OREGON 87213 {

| TEXAS-NORTH

PTS ELECTRONICS. INC.

| mcr:?g"n‘g 75601

| TEL 214, 7534334 |
over 4000 exact tuner replace- “
ments available for $15.95 up @i &as"

(new or rebuilt)

TEXAS - EAST:
PIS ELECTRONICS, INC
PO BOX 26616

WASHINGTON, 0.C.

PTS ELECTRONICS. INC.
1105 SPRING ST

SILVER SPRINGS, WD, 20910
TEL 301, 3650028

for finer, faster. =
M Precision AL

o send faulty unit with tubes. shieids and all broken parts to
Tuner Service

Circle 18 on reader service curd
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TRACK CHANGE button down. If you
get voltage, disconnect the solenoid
and check it for continuity. In several
of these, you’ll find a diode shunted
across the coil, for transient suppres-
sion. If it shorts. the solenoid won™
work.

VERTICAL TROUBLE

This Zenith 14N22 has a bad case
of vertical foldover. What's the most
likely cause and which capacitor in this
circuit is the most critical?>-R.M.,
Wellsburg, W.Va.

All of them. However, with told-
over, the most likely one would be the
coupling capacitor between the input-
section plate and output-section grid.
See if it’s leaky.

LOST SYNC

This Magnavox U2I chassis won't
stay in sync. If it’s set up for a good
picture, it soon loses sync, both vertical
and horizontal 1 need help.—J.B., Va.
Beach, Va.

No, you need some sync. Since
you are losing both vertical and hori-
zontal sync, look for a loss of output
in the stage that handles borh, the
sync separator. Check the amplitude
of the composite sync output, on the
plate of the 6ANS, or possibly the
12AU7 sync inverter. Also bridge that
30-uF electrolytic on the +260 volt
line.

IONIZERS AND AIR-CLEANERS

I want to build some things like
ionizers, and electrostatic air cleaners.
Where can I find parts for these?—A.B.,
Fremont, Ohio

The Triad Transformer Co.. 305
N. Briant, Huntington, Ind. 46750,
makes quite a few special high-voltage
power supplies for such things. They'll
be happy to send you a bulletin on
them. As a matter of fact. the high-
voltage power supply of a junked TV
set could be used too.

NO RED SETUP LINE?

I have two ‘funnies”. On a CTC-
19 RCA chassis, I get no red line on
the screen in Service position. Yer, |
can get a bright red raster for purity,
black and white picture good, color pix
good. Pix guns check OK on tester.

I've also got an intermittent loss of
the video signal, at the I2HG7 plate,
but plenty at the grid. What gives?—J.B.
New York, N.Y.

For the intermittent loss of video,
check all of the solder joints on the
PC board, between the 12HG7 plate
and the pix tube cathodes. Peaking
chokes, etc.

For the *No red line” symptom.
FORGET IT! Since you have a good
B/W picture. all three guns can con-
duct properly. If the color picture s
good, this clears all color circuitry. Se-
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riously speaking. this is probably an
intermittent contact on the SERVICE
switch. If everything else works, it's in
fine shape.

VERTICAL RETRACE

I'm getting too much vertical-re-
trace line pattern on a Zenith 20Y1C38.
With the brightness turned up quite a
bit, it isn't too bad, but when the bright-
ness is down to normal it is bad. Can't
find it. ~A.T., Schenectady, N.Y.

The vertical blanking in this chas-
sis goes to the base of the 2nd video
amplifier transistor. This is a busy
little rascal: vertical blanking to its

TRI-VIDEO
FROM DRIVER TO VIDEO
DXL OUTPUT
LINE
FROM
HORIZONTAL
ce7 42.5uH BLANKING
0033 40k DIODES
f ——= C66 15K =
= T o068 FROM
8.2K VERTICAL
aali =~ OUTPUT
CATHODE

base. horizontal blanking to its emit-
ter, and video straight through!

There's an RC network in the
base circuit. going to the cathode of
the 6HES wvertical output tube (sec
diagram). Check these out; open C66
or leaky C67 will reduce the ampli-
tude of the vertical blanking pulse.
Also, check the 2nd video transistor.
for leakage.

VTVM DRIFT

My Heathkit IM-13 vtvm has a
drift. When it’s on dc volts, the meter
needle slowly swings to the right, all the
way off scale. Acts up on ac volts, also.
The ohms scale seems to be OK.—E.N.,
Hensall, Ont.

The most likely cause for this
would be an unbalanced “‘meter
tube™. This Heathkit uses the “meter
between cathodes™ circuit, standard in
many VIVM's. If the two triodes of
the tube have unequal emission, or
grid emission. you’ll get this kind of
trouble.

Age a new 12AU7 tube, by letting
it sit in the tube-tester all day with
only the filament voltage on it. Then
try it. Recalibrate the meter on dc
volts as per the instructions. You
niight have 1o try one or two new
tubes, but I doubt it. One good tube
will usually do it.

ILF. TRANSISTORS OVERHEAT
The two if. transistors in this Sears
(Toshiba) 12" color TV get hot and 1
lose video and audio in about a minute.
Cooling them will bring it back, mo-
mentarily. New transistors didn't help;
dc voltages are correct while it is work-

SPRAY

- AwAY
THE

RACKET.

o Squeak. Whine.
Whirr. Psss! Silence.

e, Quietrole did it
" ot again. Silenced
those moving T.V.
parts, with one
squirt from the
handy spray pack.
Cleaned away dirt,
dust, and crud.
Without damaging
anything . .. in any
black and white or
color set. Silence is
golden. So is
Quietrole.

Also available in
bottles, and the

PAIA

MAKES THE ONLY

«« SYNTHESIZER

MODELS PRICED
FROM $138

WIND CHIMES
DRUMMER BOY
STEAMWHISELE
SYNTHESPIN MK

A FAZE SCHIFTER
A CHATTER JAMMER

! LUBRI-CLEANER

B Suopehy o5, Relayh
1 01, Contros, v

INFINITY Ps;wus susr.u: ; new Silicone—
BALANCED MODULAYO! COMPANY “Silitron."”
AND MANY MORE IN GUR . Seartonburg, Sooth (7 4
FREE CATALOG ....... ) Product of
PAIA ELECTRONICS I g QUI [ TR ULE
BOX R14359, OKLAHOMA CITY, Ok 73114 N SOV

i <" Spartanburg, South Carolina

Circle 19 on reader service card Circle 20 on reader service card

Theyputa r&ary engineinacar.
We putacamshaftina tuntable

Forthe same reason.

The reason? To make it quieter, smoother, more reliable.

The basic record changer mechanism—like the automobile's
piston engine—has been a fairly reliable device that has served
with some success for meny years. But the very action of
the engine—or the changer—producas constant
vibration and strong, sudden mover ents
that can ultimately wear if out.

Now we have alternatives. For
cars, the Wankel rotary engine.
And for record players, the se-
quential cam shaft drive mech-
anism used in BSR's finest
automatic turntables.

Its even rotating motion programs the
complex automatic functions of the ESR 710
and 810 smoothly and without noisy and poten-
tially harmful quick starts and stops, without slam-
ming metal against metal. And beczuse the cam gears are
mounted on a carefully machined cantral shatt, they are all
but impossible to put ouf of alignment by rough handling
or constant use.

The result; consistent care-free performance, and good
music. With the BSR 710/X and 810/X Transcription Series
Total Turntables.

BSR {USA) LTD.
BLAUYELT, NEW YORK 10913

Circle 21 on reader service rard
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‘ORDER’
aecrn el PRODUCTION LINE
QUALITY
RECTIFIERS
Item Item Price
No. $

Radio/TV Applications

1 6500 PRV Sel. Focus

Rectifier 4/%$2.00

2 5 Pin Convergence
Rect./Magnavox 4/%$1.00

3 7 Pin Convergence
Rect./Wells-Gard 4/$1.25

4 7 Pin Convergence
Rect./Misc Makes 4/%$1.25

5 9 Pin Convergence
Rect./RCA 4/%$1.50
6 Selenium Voltage Tripler 495 Ea
7 Silicon Voltage Tripler 5.50 Ea

8 800 PRV Sel. Boost Rect.
(Zenith/Wells-Gard) 4/%$1.00
9 1200 PRV Sel. Boost Rect.

(Wells-Gard) 4/$1.50
10 Sil. 1B3 Retro-Fit Rect. 6.50 Ea
11 Sil. 5R4 Retro-Fit Rect. 4.75 Ea
12 Sil. 5U4 Retro-Fit Rect. 3.30 Ea
13 Sil 5V4 Retro-Fit Rect. 3.30 Ea
14 Sil 5Y3 Retro-Fit Rect. 3.10 Ea
15 Sil. 5Z4 Retro-Fit Rect. 3.30Ea
16 Sil. 6X4 Retro-Fit Rect. 4.35 Ea

General/Industrial Applications

Silicon Single Phase Bridge Rectifiers

17 2A, 50 PRV—BRE200.5 $1.15Ea
18 2A. 100 PRV—BRE201 '1.20 Ea
19 2A, 200 PRV—BRE202 1.30 Ea
20 2A, 400 PRV—BRE204 1.40 Ea
21 2A, 600 PRV—BRE206 1.70 Ea
22 2A, 800 PRV—BRE208 190 Ea
23 6A, 50 PRV—BRH600.5 3.40 Ea
24 6A, 100 PRV—BRH601 3.80 Ea
25 6A, 200 PRV-—BRH602 4.20 Ea
26 6A, 400 PRV—BRH604 5.15 Ea
27 6A, 600 PRV—BRH&06 6.35 Ea
28 6A, 800 PRV-—BRH608 6.95 Ea
Silicon H.V. 15 Wave Rectifiers
29 1A, 5000 PRV—RC5477 $6.85 Ea
30 1A, 6000 PRV—RC5478 7.65 Ea
31 1A, 7000 PRV—RC5479 8.40 Ea
32 1A, 8000 PRV—RC5480 9.25 Ea
33 1A, 10,000 PRV—RC5481 10.20 Ea

Silicon Retro-Fit Rectifier Tubes

34 250R $104.00 Ea
35 371 40.30 Ea
36 575 72.00 Ea
37 576 32.75 Ea
38 673 72.00 Ea
39 866 8.50 Ea
40 872 21.25 Ea
41 8008 21.25 Ea
42 8020 46.30 Ea

ORDERING INFORMATION
® Minimum Order—$10.00

@ Prices include shipping charges to anywhere
within Continental U.S.A,

® Complete order blank with—'‘Item No."', Qt. of
each item being ordered, & total price—Send
order form & accompanying money order or check
to:
RECTIFIER COMPONENTS CORPORATION
1112 LOUSONS RD. UNION, NJ 07083

CITY/STATE/ZIP

ITEM NO. QT $ ITEMNO. QT $

TOTAL $ AMOUNT ENCLOSED..................
| (SORRY—NO CASH OR COD ORDERS, PLEASE) |

Circle 22 on reader service card

TO 2ND

FROM
TUNER 1ST VIDEO I.F. 15 pF ZNSS\%%E;Z:F —Ez_ I.F. TRANS.
25C382 ' —
8 pF I *
|
] 7 pF
479 i T ¢ !
9 pF < ]
=l
”~
| S 47.25
| MHz 6882
= 01
01
= %m
+12.3V LTl = NS S —] rﬂﬂﬂf\—‘
F.
2209 SPF _K‘_J
3300 20 pF nce
- — < FROM
TUNER KEVER
RF AGC ®
SOURCE % .
10K
3.9 ¢
2SA495 o—
- 30 $ 3300
+12.3V =

ing.—P.B., Philadelphia, Pa.

Try this: override the agc bias
and see 1If the trouble stops. Sams
Photofacts gives the normal range of
agc voltage as +1.33 10 2.14 volts. If
this helps, then check the agec transis-
tor; you’ll probably find that it is

AMAZING OFFER
RADIO & TV SERVICE DATA

| Here is your best, lowest-
| priced source for needed TV
and Radio diagrams and service
data. Amazing values. Only
$2.50, $3, and $4, per giant
volume. Cover all important
makes, models of all periods.
Use this entire ad as your no-
risk order form.

w=m==iNO-RISK ORDER COUPON=====,
TELEVISION. SERVICE MANUALS

Supreme TV manuals are best for faster, |
easier TV repairs. Accurate factory data at
bargain prices. Complete circuits, needed align- |
ment facts, printed circuit views, waveforms, |
voltages, production changes, and double-page
scheinatics. Mostly $3 and $4 for a large annua]
manual. Check volumes wanted, send entire a I
as your order form.

1970 COLOR TV Manual, $4. (] 1970 B-W TV, $4. |
1969 COLOR Tv, $4. [ 1969 B-W TV, $4. I
1968 TV, $4. O 1967 T 5 5
Additlan’ll 1965 TV, $3. [J Early 1965 TV, $3. I
TV, $3. O 1962 TV. $3.

1950 Tv. 83 |
. [0 Additienal 1957 TV, §3.
954 TV, $3. [] 1951 TV. $3.
Master Index to aII TV & Radio Manuals, 50¢.

RADIO DIAGRAM MANUALS

|
|
|
These low-priced radio manuals simplify all repairs. I
|
|
|

Muant - (fiom . Nowdad
1969 |

(Toleius]

me]

0Dooooa
2
=3
~
<
=
]
5
@
O
P
£,

Cover everything vou may need from recent radios to
oldiimers: all type radios, stereo, combinations,
transistor portables, FPM-AM, ani
auto sets. lurge schematies, all 5
needed alignment faets, printed

hioards, voltage data, dial stringing,

hints. Volumes are big, 8% x 117, I

about 190 pages each.. ..., I
[J 1966. O 1965, (J 1964, (1 1963, 1962, 1961.
1 1960, (] 1959, (1 1958, O 1956, D 1955, 1954 |
O 1953, O 1952, [J 1951, [J 1950 TJ 1948, 1946

0] 1942, (J to4l, [] 1940, PRICE EACH 2 |
O 1926 - 1938 Volume of Antique Radios, I

Also [] New 1967 - 1969 Combined Radio Volume, $4.
{1 1965 Auto Radios, $2.50. [J TV Service Course, $3.

SUPREME PUBLICATIONS |
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1760 Batsam Road, Highland Park, ILL., 60035 |
Rush today TV and Radio manuals checked in no-risk
order form of this ad, I am enelosing full price plus I
$1 for postage and handling. Satisfaction guaranteed.

Name:
Address: = s - _ I
City: I A i I

leaking and causing this trouble. The
emitter voltages on these two transis-
tors will give you a good idea as to
what’s going on. If they go up as the
set plays, the transistors are drawing
more and more current, indicating a
bias problem.

INTERMITTENT FUSE BLOWING

Ive got a Sentinel 1U-816C color
TV that blows the B+ fuse at odd in-
tervals, usually about an hour after it’s
turned on. I've replaced the damper
tube, and checked the horizontal output,
etc, but I haven't found it yet. —R.T.C.,
San Rafael, Calif.

There are two ways 1o attack this
kind of problem. Onc is the brute-
force method, which is putting a big
fuse in it. turning it on and waiting to
see what catches fire. This is often a
very good way lo do it, but you must
kecp a close waitch, to avoid any fur-
ther damage. (Like burning up a per-
fectly good flyback, or something nice.
like that!)

Probably the casiest way is 1o
start ‘monitoring’ things, to get the
general area ol the trouble pinned
down. Sct the horizontal output tube
on a ‘cathode-break™ adapter. and note
the current. Another one is 1o make
up a pilot light socket with a plate cap
on one c¢nd and a clip on the other:
take ofl’ the output tube plate and put
this in series. Put a 500 mA pilot light
i it

Now hook a meter on the boost
voltage somewhere, and then turn it
on. If the overload is somewhere in
the horizontal output tube load, the
pilot light will flare up when the cur-
rent rises. The boost voltage may go
down, or cven go up, depending on
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what is happening.

Another good point would be the
bias or cathode-current of the high-
voltage regulator tube.

Intermittent shorts or flashovers in
the high-voltage regulator, high-voli-
age rectifier or even the focus rectifier
will also do this, so you might try re-
placing these tubes first just to make
sure.

SNOWY LI.F.

In a Magnavox transistor TV, I've
run into quite a few that develop exces-
sive snow. This seems to happen within
a few weeks after they have been sold.
Do you have any ideas as to what could
be done to help this?—A.C., Miss.

For one thing, transistor i.f’s In
many sets will have one position of
the agc control that will cause snow,
even on a strong signal. You might try
readjusting the agc in the home. to see
if this helps. Alternate; cook these sets
as long as possible while thevre still
on the floor.

I have heard one. recently, which
I pass along without comment. A field
engineer for a well-known test-in-
strument company says that transistors
will change in characteristics during
the first few hours of use. Your expe-
rience might tend to bear this out; it
would take some careful experimenta-
tion to verify it. R-E

Send for FREE Tiger booklet
(20 pages) which answers all
your questions.

Name. -
Address
City

State Zip.  __

CLIP OUT THIS AD AND SEND TO—

TRI-STAR CORP.
P. O. Box 1727 Dept. H

Grand Junction, Colo. 81501
Circle 23 on reader service card

UNTIL RECENTLY,
THERE WERE OVER
22 500 TRANSISTOR
PART NUMBERS

T0 WORRY ABOUT

Now, only 47 types
put an end to the nightmare.

Sprague’s concise but complete
line of 47 replacement transistors
(24 small-signal, 18 power, and 5
field effect) is designed to do the
work of over 22,500 O.E.M. tran-
sistors. But don’t just take our word
for it. The ‘Fantastic 47’ are on the
self-service Semiconductor Q-Mart
at your Sprague distributor's, ready
to help you now. i

And here’s more good news! 1o help you keep the most-fre-
guently-used transistors handy in your shop, we’ve got a new KS-10 Tran-
sistor Assortment. The Keen 18 . . . 10 small-signal transistors and 8
power transistors . . . give you a working inventory that replaces thou-
sands of the most popular domestic and foreign O.E.M. part numbers.
They come in an attractive, blue, durable plastic cabinet . . . you pay
for transistors only . . . cabinet is yours at no additional cost!

See the KS-10 with a special introductory price at your distributor’s.
While you're there, pick up a free copy of the 48-page Sprague K-500
Semiconductor Replacement Manual. Or . . . write to Sprague Products
Co., 81 Marshall St, North Adams, Mass. 01247,

A price .

... REGULARLY $34.11

special
introducto ry

1$:!ll99

65-3112

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

SPRAGUE

THE MARK OF RELIABILITY

Circle 24 on reader service card
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The GREATEST

TV Schematic Bargain
EVER Offered!

Complete TV Schematics

for less than 5¢ each
COVERS ALL COLOR TV 1960-1968 AND
23 BRANDS B & W FROM 1965-1968

Here are FABULOUS savings on nationally-
known TV schematic and service data—on
everything you need to fill your vital service
data needs for TV model years 1965 through
1968 . . . plus COLOR TV from 1960 through
1968 ! It amounts to a low, low cost of less
than $9.00 per yvear for your TV service data

. with 5 more years of Color TV coverage
thrown in for good measure!

SERVICE DATA FOR 23 BRANDS
TV TECH/MATICS includes complete sche-
matic diagrams and vital servicing data for
every TV receiver produced by more than 20
leading American Manufacturers for 1965,
1966, 1967, and 1968. All diagrams and ser-
vicing details are completely authentie. Each
year's coverage is permanently bound into
two convenient-to-use volumes which open flat
to 11” x28%"”, ready to provide you with
instant service data at your workbench. Some
diagrams as large as 58" x 22”!

HERE'S WHAT YOU GET

You receive 8 BIG volumes in all. Included is
a clearly detailed and annotated TV schematic
diagram for each specific model. You also get
complete replacement parts lists, alignment in-
structions, tube and component location dia-
grams, plus key waveforms and voltage read-
ings . . all the information you need to
service over 909, of the TV receivers you'll
encounter !

Each volume is organized alphabetically by
manufacturer, then numerically by model
number, In addition, a handy Chassis/Model
Finder is bound into each volume. Regular
list price for each year's coverage—2 BIG
volumes—is $19.90. All 8 volumes normally
sell for $79.60. Your price is ONLY $34.95
3 . a savings of nearly $45.00!

MONEY-BACK GUARANTEE

Qrder at our risk for FREE 10-day examina-
tion. Prove to yourself they are worth many
times the price.

The 8 BIG volumes {2 for each year) cover all
black-and-white receivers for mode! years 1965
through 1968—PLUS Color TV coverage from
1960 through 1968—for these brands: Admiral,
Airline, Andrea, Coronado, Curtis Mathes, Du-
mont, Electrohome, Emerson, Firestone, Gen.
eral Electric, Hoffman, Magnavox, Motorola,
Muntz, Olympic, Packard-Bell, Philco, Philco-
Ford, RCA Victor, Sears Silvertone. Setchell-
Carlson, Sonora, Sylvania, Truetone, Westing-
house and Zenith.

Publisher’s List Price each year $19.90 . .
Total $79.60. Special price $34.95 only while
they last!

$3.95
BONUS OF FER
Send remiffance with
order and we'll agd §
ditterent  SINGLPAK
Manuals (79¢ list each}!
These are 16p. reprints
of mic's TV data
yours al no extra
tharge

LARGE PAGES, 15x117, open flat to 29%2x11".
Provides complete schematic diagrams.

NO RISK COUPON—MAIL TODAY.

g TAB Books, Bfue Ridge Summit, Pa. 17214 3
M {J1 enclose $34.95 Please send me your 1
M complete 8-Vol. Tech/Matics Schematic 1
1 Ofter postage prepaid..plus my S FREE &
[ SINGLPAK Manuals. 1
1 {J Please invoice me for $34.95 plus postage 1
: Same return orivileges. :
8 Name ... .. R Phone. . :
: Company — S S B
[ ] ]
i Address . e g
¥ City ... State..... B 4T T §
1 Foreign, add 10", . Pa. add 6" sales tax. RE.113l
hecsssssroosssssssssesenne

Circle 25 on reader service card

new products

More information on new products is available from the
manufacturers of items identified by a Reader Service num-
ber. Use the Reader Service Card inside the back cover.

RECORD RACK comes knock-down;
consists of two sides, multiple supporting
bars and self-threading screws and is
easy to assemble. Holds up to 50 albums
and has sliding pressure locking rings to
keep fewer than 50 albums straight and
in place. Albums are tilted for easy iden-

tification.

Transparent smoke walls and crystal
clear supporting bars. Also available is
8-track rack; $8.00 each.—Shapecraft
Corp., 475 Park Avenue South, New
York, N.Y. 10016.

Circle 31 on reader service card

LOUDSPEAKER SYSTEM, ADC-XT 10 is
a two-way, three-driver system. Book-
shelf size unit has 37 Hz to 20 kHz re-
sponse *+3 dB. High-frequency drivers:
two 2%’ viscous impregnated cone

tweeters with 1%’ diameter effective
radiating surface. Low-frequency driver:
10’ with high-compliance suspension
and high power handling construction.
Oiled walnut; air-tight cabinet. 23%"
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x 13" x 11%*; foam grille; $115.00.—Au-
dio Dynamics Corp., Pickett District
Road, New Milford, Conn. 06776.

Circle 32 on reader service card

CIRCUIT DESIGNER gives the beginner
and experienced user a design unit
where op-amps, CMOS, etc.,, can be
readily used. Features a =15V @ 50 mA
current-limited power supply as well as a
*+5V dc regulated output at 100 mA. All
outputs are short-circuit protected. Has

two linear rotary potentiometers (5000
and 100,000 ohms nominal resistance)
and three slide switches (spdt). Kit form
models from $45.00; assembled models
from $85.00.—E&L Instruments, Inc., 61
First Street, Derby, Conn. 06418.

Circle 33 on reader service card

COMPUTER CALCULATOR, HP-80. All
you do is make a few entries and in sec-
onds your problem is solved. Pre-pro
grammed with 36 separate financial ca-
pabilities (plus the basic four functions)
that include: constant storage, square
root, future date given number of days,
future value of an amount compounded,
present value of an annuity, number of
periods for a mortgage and true equiva-
lent annual rate.

Displays up to 10 significant digits.
Automatic decimal point positioning, se-
lective round-off, indicators for improper
operations and low battery condition.
Solid-state electronics and LED display.
Operates on ac or rechargeable bat-
teries. 9 oz.; 58”L x 3.2"W x 0.7 to
1.3"H. Temperature operating range:
32°F to 104°F (0°C to 40C). $395.00 in-
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cludes battery pack, 1157230V ac
adapter/recharger, Quick Reference
Guide, and safety

operating manual

travel case.—Hewleft Packard, Advanced
Products Division, 10900 Wolfe Road,
Cupertino, Calif. 95014.

Circle 34 on reader service card

POCKET CALCULATOR, Racidman 801
is an 8-digit calculator that performs four
basic arithmetic functions, mixed or con-
stant calculations, chain division and

»

multiplication. Floating decimal point sys-
tem is used in entry ancd answer. In-
dicators show negative sign and overflow
entry/answer. €an obtain square or
powers of a number, negative powers of
numbers, reciprocels, do automatic per-
centage calculations, actomatic per-
centage add-ons and discounts, etc.
Supplies automatic round-off and can
operate in either full floating point or
adding machine mode. Single key for en-
try corraction and clearing of calculator.

Powered by standard 9-volt dis-
posable battery or rechargeable nickel-
cadmium battery with opticnal recharger.
Can also be ac line-operated with
adaptor. Single chip, large-scale IC. 5%"

x 3% x 0.9"”; 8 oz, $119.95.—Rapid

Sales Corp., 29245 Stephenson High-

way, Madison Heights, Mich. 48071.
Circle 35 on reader service card

UHF PREAMPLIFIERS, SCMA-U series.
Used on channels 14-70; each has its
own low noise-figure rating etched
directly on nameplate together with
channel number. Typical noise figures
are 3.5 dB for all channels from 14-50,
guaranteed maximum not exceeding 4.0
dB and 4.5 dB for channels 51-70. Min-
imum gain is 22 dB for any of the avail-
able channels.

Mounted on single glass-epoxy PC

=R NOISE
E=8| s0u0 STATE
| um paaveiin [ERNE
MODEL SCMAU B
STOCK NO 432€
CHANNELS 13-69
s ot oeYINIRE

WAVE A NOISE oAl BELOV
369 Rakaad

BLONO&R-TONGUE LABS I;£
oo BRIDGE;E. 0885’
—

board; powered by -21 volts that can be
duplexed on signal cable; 3" x 5" x 2.
Equipped with type F input and output-
monitoring connectors. Output-monitor-
ing connector provides back-matched
-20 dB test signal that permits perfor-
mance monitoring and antenna orienta-
tion while unit is mounted on tower.
CATV operator price $139.00.—Blonder-
Tongue Laboratorles, Inc., One Jake
Brown Road, Old Bridge, N.J. 08857.
Circle 36 on reader service card

AM & FM STEREO TUNER, AF-6 com-
bines the FM-5 multiplex tuner features
with newly designed AM circuits. Ex-
tends audio range without inhibiting se-
lectivity to provide best possible AM re-
ception. Two other switch-selected audio
bandwidth positions provide usuable re-

ception of less perfect signals for normal
reception and for high interference con-
ditions. Twelve-section LC design if. fil-
ter provides selectivity of 20 dB at 10
kHz and 55 dB at 20 kHx. Agc charac-
teristic provides easy listening to signals
from 50 to 500,000 pV. 10 kHz notch fil-
ter reduces off channel interference. 60
dBimage rejection; 70 dB i.f. rejection; less
than 2% distortion. Three preassembled
circuit boards and front end are completely
aligned.—Dynaco, Inc., 3060 Jefferson
Street, Philadelphia, Pa. 19121.
Circle 37 on reader service card

FM MODULATION METER, ECM-5 cov-
ers all bands from 30 to 50 MHz. Fea-
tures peak reading meter that has a spe-
cial time constant circuit that causes the
needle to deflect upscale rapidly and

You’ll be
happy, too,
with
SK3020.

it replaces nearly 2,800 types and
does the job as well or better. That
means less service time, less inven-
tory, more business for you. And
with RCA's full SK line of only 156
devices, you'll have everything you
need to replace over 51,000 foreign
and domestic types.

Contact your RCA Distributor
today for the full SK story and get
the new RCA SK Replacement
Guide, SPG-202N, too.
RCAIElectronic Ccamponents
Harrison, N.J. 07029

RGA e
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downscale slowly. Deviation of any FM
transmitter can be accurately adjusted
between 0 and 25 kHz using voice or
tone modulation. Frequency selection is

SRYRm .
B my g S S
-

va,
NIV, e

( WANT TO MEET )
SOME OLD-TIMERS ?

Send for Vintage Radio. the 1887-1929
pictorial history of wireless and radio.
263 pages. 1000 photos.

Collectors: McMahon's 1921-1932
Radio Guide is a must! Over 50.000
facts.

ORDER NOW! Send to R
McMahon's Vintage Radio, Box 2045
Palos Verdes Peninsula, Calif., 90274

Vintage Radio, handbook $4.95 O
Vintage Radio, hard cover 6.95 O
Radio Collector’s Guide 395 O

California residents add 6% State Sales Tax.

Name —

Street . _

City State, Zip

Circle 83 on reader service card

Qmuu. HOLIDAY GIFTS ! /

crystal controlled.

Built in or external antenna; all
solid-state construction; battery powered;
battery condition indicator. $75.00 less
batteries and crystals. Crystals $7.10
each for all frequencies except 146.94
MHz $3.75 each.—ECM Corp., 412 North
Weinbach Avenue, Evansville, Ind
47711

Circle 38 on reader service card

4-CHANNEL AMPLIFIER, AA-2010 uses
four conservatively-rated amplifiers that
produce 260 watts into 4 ohms (4 x 65),
200 watts into 8 ohms (4 x 50), 120
watts into 16 ohms (4 x 30). All new de-
coder circuitry decodes all matrix en-
coded records currently avallable and
handles any discrete 4-channel material
at flip of mode switch. Built-in decoder
enhances recorded stereo material and
stereo FM by reproducing out-of-phase
ambience common to 2-channel pro-

gramming.

Individual amplifier sections are con-
trolled in pairs that provide two complete
and independent stereo systems if de-
sired. Pushbuttons activate speaker pairs
in any combination up to eight speak-
ers—or two complete 4-channel systems.

TUNE-IN

on these TOP-RATED
“NO-NOISE” PRODUCTS

PROVEN PERFORMANCE FOR COLOR AND B/W
FIRST, simply spray parts with

SUPER SPRAY BATH.

Dissolve and flush away grease, dirt,
oil and oxidation—-penetrative action
cleans and restores all component

Wy THEN, toliow with
VOLUME CONTROL AND
CONTACT RESTORER

for special attention to volume con-
trols, push button assembilies, band
switches, relays and other electrical

“NO-NOISE ™~
products are
quranteed non-
flammable, no
carbon tet, non-
toxic -- safe for
plastics.

BTNl  For Tuners
CONTROL {Incl. wafer type) use
b2 TUNER TONIC
CONTACT % 3
L3t iR With Perma Film
Raerd OR SUPER LUBE [V S0R
for further g
cleaning and lubrication ~
economical, a little does a lot.
sk oy Y
Other Famous "NO-NOISE " Products

'Ec-44 :?;’p‘t"-’h‘:‘c’o Head Cieaner

Often imitated but never duplicated
ELECTRONIC CHEMICAL CORP.
813 Communipaw Avenue Jersey City, N. J. 07304
Circle 26 on reader service card
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Twenty imput level controis—enough for
up to five 4-channel program sources—
can be adjusted beneath the chassis.
$359.95.—Heath Company, Benton Har-
bor, Mich. 49022.

Circle 100 on reader service card

CD-4 DISC DEMODULATOR, QD-240 re-
produces discrete 4-channel sound from
all CD-4 discrete records. Connect be-
tween stereo turntable and 4-channel
amplifier or receiver. Demodulates the
signal into four distinct channels. Sound
separation is read on front panel by a
large iluminated panel meter. 3-position
function switch allows a choice between
2-channel, 4-channel auto or direct. 4-
channel auto position provides an auto-
matic switching function between 4-
channel and 2-channel sound sources.

Signal-to-noise ratio to more than 70
dB, frequency response of 20 Hz to 15
kHz, left/right separation of 30 dB, using
standard test signal of 1 kHz. Test
record included to enable user to adjust
for maximum separation. $139.95.—U.S.
Pioneer Electronics Corp., 178 Com-
merce Road, Carlstadt, N.J. 07072
Circle 40 on reader service card

MINIATURE RESISTANCE CALCU-
LATOR, R-17 has over 825 ditferent vai-
ues. To use as substitution box: piug
one lead into 0 ohms, plug additional
lead into desired value. If value desired
Is not shown, plug lead into the next
higher range and move the 0-ohm lead
to subtract the ditference. As step
decade: plug lead into 0 ohms and move

second lead. Will decade in steps of 1K,
10K, 100K, up to 11 megohms.

As automatic voltage divider. con-
nect 0 ohms to ground and connect a
high value with second lead to voltage
source. Can get up to 25 different volt-
ages at the same time from one ac or dc
source. Less than 1 ib.—Lee Electronic
Labs, Inc., 88 Evans Street. Watertown,
Mass. 02172.

Circle 41 on reader service card

BOOSTER COUPLERS for TV reception.
Designed for pegboard display.
Vht/uht/FM model PC4382BP (one
300-ohm input—four 300-ohm outputs)
$48.15; vht/uht/FM model PC47828BP
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(one 75 or 300-ohm input—four 75-ohm
outputs) $51.30; vhf/FM  mode/
PC4312BP (one 300-ohm input—four
300-ohm outputs) $37.65; vhf/FM mode/

~

PC4712BP (one 300-ohm or 75-ohm in-
put—four 75-ohm outputs) $43.95.—=JFD
Electronics Corp., 1462 62nd Street,
Brooklyn, N.Y. 11219,

Circle 42 on reader service card

REPLACEMENT SPEAKER, mode/ RP6
is a Poly-Planar plastic speaker that
directly replaces conventional 5%’ cone
speakers in all applications. Wide fre-
quency range 5%’ pin-cushion speaker

design can handle 10 watts rms power,
but is only 1%" deep. Response is 55 Hz
to 20 KHz, 8 ohms; $7.95.—Magitran Co.,
311 East Park Street, Moonachie, N.J.
07074.

Circle 43 on reader service card

FM TRANSCEIVER, HR-28B puts out 15
watts of power on any of its 12 crystal
controlled transmit channels for the 144-
148 MHz spectrum. Receiver section has
sensitivity rating at 0.35 pVv, 20 dB
quieting and an audio output of 3 watts

Features a noise compensated squeich
system; channel 1 crystal for 146.94 MHz
is factory installed.

Transmit channels are provided with
individual trimmer capacitors in point-to-
point or repeater applications. Built-in

VSWR bridge limiting circuitry protects
against open or shorted antenna condi-
tions. Operates on 13.8 volts dc power
supply with low current drain factor. 2%
x 5% x 7%, $229.00 complete with
plug-in, hand-held, high Z ceramic mike,
transmit and receive crystals for channel
1 position and mobile mounting
bracket.—Regency Electrcnics, Inc,,
7900 Pendleton Pike, Indianapolis, Ind.
46226.
Circle 44 on reader service card

BIOFEEDBACK MONITOR, Stock No.
1635 enables the user to listen to and
see his Alpha-Theta brainwaves. Has ul-
tra-sensitive electrode headband that
slips on or off (no creams or solutions).

Hooked to an amplifier, it filters brain-
waves and signals an audible beep for
each Alpha or Theta wave passed. Moni-
toring button simulates and identifies the
Alpha sound. Both audio and visual
feedback.

Fully portable; 8" x 3" x 4'; 24 oz.

FREE BURGLAR-
FIRE ALARM
CATALOG

400 PRODUCTS

Full line of quality systems and supplies
for professional or electronic hobbyist,
Prompt delivery, quantity prices,

M mountain west alarm
4215 n. 16th st.

w phoenix, az. 85016

Circle 27 on reader service card

You’ll win new
customers

with
SK3122.

Because it's the fast, easy way to
put premium performance in over
2.800 different sockets. And that’s
the best way to give better service
and get more customers.

Try it and see. Contact your RCA
Distributor today. Ask him, too,
for the new RCA SK Replacement
Guide SPG-202N. ft cross-refer-
ences the entire SK line of 156
devices to replace over 51,000 for-
eign and domestic types.

RCA Electronic Components
Harrison, N.J. 07029

Electronic
Components
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HERE S REAL
VERSATILITY

unigue

ballpoint

(rives nex Sockel Screws
from any anole

Ever try to drive hex socket screws from an
odd angle? Want an easier, faster way to drive
‘em under any conditions?

HERE'S YOUR ANSWER: With unigque ‘‘ball-
point’’, you can slip these Xcelite screwdrivers
into hex sockets . . . slick as a whistle and
secure as a vise . . . straight-on or from any
angle...to drive "em home in a fiash! 9 sizes:
.050” - 3/16”. With fixed handles, singly or
complete set in roll up kit, and as inter-
changeable Series 99 blades, singly or with
handle and extension in compact case.

REQUEST BULLETIN 273L

nationwide availability
through local distributors

XCELITE, INC.

10 Bank Street, Orchard Park, N.Y. 14127
In Canada contact Charles W. Peinton, Ltd.

Circle 28 on reuder service card

NOW WHEN YOU
THINK SMALL...THINK

Xcelite Mini
driver sets

Smaller than a matchstick, Xcelite's ‘"Mini-
Screwdrivers’ put product precision in your
hands for fine work. Technicians, servicemen,
assemblers, model-makers, hobbyists welcome
these color-coded little screwdriving gems.
Instruments, apparatus, machinery, optics,
cameras, watches, clocks . .. useful wherever
screws as tiny as 0000 are involved.

Two handy kits in see-thru plastic cases:
M50 —five drivers for slotted screws, tips
from .040” to .100”. M60-—same plus 00
Phillips driver and piggyback torque-ampli-
fier handle.

REQUEST GENERAL CATALOG 171

nationwide availability
through local
distributors

XCELITE, INC.

10 Bank Street, Orchard Park, N.Y. 14127
In Canada contact Charles W Pointon, Ltd.

Circle 28 on reader service card

Operates on two 9-volt batteries:

$124.50.—Edmund Scientific Co., 380

Edscorp Bldg., Barrington, N.J. 08007.
Circle 45 on reader service card

TV MARKER/SIGNALYST, WR-525A ser-
vices TV receivers and CATV, MATV and
closed-circuit systems. Can be used with
sweep-alignment generators to check TV
tuners and overall rf/i.f. receiver align-
ment on all vhf and many uhf channels.
Continuously tuned unit is calibrated
for fundamental signal output on picture-
carrier frequencies and provides dual
picture and sound sweep-alignment

markers when modulated with 4.5-MHz
signal. Connections for external video in-
put make it possible to modulate the unit
with dot, cross-hatch or color-bar signals
from external generator or with video
output from TV receiver. Can produce
pattern or picture on any vhf channel.
Modulated harmonic output will produce
patterns or pictures on many channels
within the uhf TV range. 4% x 3%" x
3"; powered by single 9 volt battery or
from external power supply; $46.50.—
RCA Commercial Engineering, Harrison,
N.J. 07029.
Circle 46 on reader service card

TAPE SOLDER. Twist your wires to-
gether, wrap them with a piece of Tape
Solder and melt it with a match, candle
or cigarette lighter flame. No soidering
iron needed. |deal for on-the-spot wiring

and repairs, installing light fixtures, auto-
motive accessories, while camping, etc.
100 pre-cut pieces 89¢.—Radio Shack,
2617 West 7th Street, Fort Worth, Tex.
76107. R-E
Circle 47 on reader service card
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Why pay
retail for hifi?

Buy direct from us, and you
save money with our high-
volume prices on more than 100
name brands. Order from
the branch
nearest you

Wholesale

& MAIL ORDER DIVISION

Send for our free catalog!
2455b Wisconsin Ave,
Downers Grove, 111 60515

3309 E. ] W Carpenter Frwy,
Irving, Tex 75062

Circle 29 on reader service card

| = catalog.

over

1{0]0]0

unique tools,
handy kits,
precision

instruments,

technical
supplies.

our 21t year of service to the World's
finest craftsmen and technicians .
National Camera

2000 West Union Ave. Dept.GBB
V fjewood, Colorado, 80110
- O D I I I & S .

:-Senda FREE copy of the nc Flasher

i
1
i name -
1
Eaddress '
E city |
B state P |

National Camera
2000 West Union Ave. Dept. GBB
V Englewood, Colorade, 80110

Circle 30 on reader service card
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new lit

All booklets, catalogs, charts,
data sheets and other litera-
ture listed here with a Reader
Service number are free. Use
the Reader Service Card in-
side the back cover.

ASSEMBLY-DISASSEMBLY HANDBOOK. 36-
pages of up-to-date operational procedures for
asolder extraction, coating removal and com-
ponent lead forming techniques for sensitive
and expensive electronic assemblies and com-
ponents. Each technique is explained and il-
lustrated.

Features fully illustrated and easy-to-un-
derstand descriptions of the advanced PACE-
developed products and systems that are used
to apply these techniques. Complete with gios-
sary of technical terms.—Pace, Inc., 9329 Fra-
ser Ave., Silver Spring, Md. 20910.

Circle 48 on reader service card

RADIO & TV TUBES CATALOG. 48-page cata-
log contains individually-priced tubes, tube
and continuity checker, antennas, battery
charger as well as cutting pliers, stereo head-
phones, pool alarm kit, electronic cleaner and
car equipment (gas siphon pump, emergency
starting cables and trunk lid ties). Also con-
tains soldering gun and iron, desoldering bulb
and electric pencil engraver.—Comell Elec-
tronics Co., 4217 University Avenue, San
Diego, Calif. 92105,
Circle 49 on reader service card

EXPANDING THE ART OF TAPE RECORDING
is a 24-page booklet that describes how vari-
ous accessories or extensions to a tape
recorder are engineered. Features: micro-
phone and impedance converters, service ac-
cessories, special-effects accessories,
pause/repeat control accessories, timer con-
trols, remote controls, reels and reel adapters
as well as trouble-shooting chart.—Teac Corp.
of America, 7733 Telegraph Road, Montebello,
Calif. 90640.
Circle 30 on reader service card

TV TEST EQUIPMENT & ACCESSORIES
CATALOG, 1973-1 is a 15-page catalog that
contains test rig, transverter, CRT tester,
cross-reference yoke and convergence adapt-
ers, black & white brighteners, color bright-
eners, service accessories, service extensions,
replacement CRT sockets and leads and ser-
vice kits. Many illustrations.—TeleMatic, 2245
Pitkin Avenue, Brooklyn, N.Y. 11207.
Circle 51 on reader service curd

1974 ELECTRONICS CATALOG NO. 740. 244-
page catalog features: antennas, alarms, auto
radios, speakers & tape players, hi-fi ampli-
fiers, 4-channel equipment, power supplies,
power tools, marine equipment kits, table &
portable radios, security equipment. speakers
& speaker systems, switches, tape recorders,
decks, players, cartridge, cassette & reel-to-
reel, telephones & accessories, tools, hard-
ware, closed circuit TV, TV sets, wire & cable,
watches and walkie-taikies. Contains many il-
lustrations and prices.—Olson Electronics, 260
South Forge Street, Akron, Ohio 44327. R-E
Circle 52 on reader service curd

mtested TO-5 transistors. All with full Ieacl“
Some NPN some PNP some Silicon some
Germanium. Spot check shows abecut 60%
good units. 100 for $3.75 ppd.

6.3 Voit 1 Amp Transformer. Fully Shielded
$1.60 Each ppd.

Transformer — 115 Volt Primary - 12 VoIt
1.2 Amp Secondary $2.45 ppd.

113 VOLT TRANSFORMER

32-0-32 Volts At 1 Amp Secondary. Also Low

Current 6.3 Volts Secondary For Pilot Lights.
$2.50 Each ppd.

12 volt
50 ppd.

TRANSFORMER. 115 volt primary,
14, amp secondary. $1.

Transformer — American Made — Fully
shielded. 115 V Primary. Sec. — 24-0-24 @
1 amp with tap at 6.3 volt for pilet light.

Price — A low $2.90 each ppd.

115 VAC Primary, 12 Volt, 4
$4.00 Each ppd.

Transformer,
Amp Secondary

250,000 American made disc ceramijcs. Al-
most all have full leads. All clearly marked
with values. A bargain we may not repeat.

100 Assorted $2.00 ppd.

500 Assorted $7.50 ppd.

1000 Assorted $10.50 ppd.

Assorted untested diodes. All new with full
leads. Spot check shows about 75% good
useable units. Many, man; Zeners, some
400 mw, some 1 Watt, some 3 Watt, Also pow-
er diodes. Put those testers to work and save
dollars. About 1200-1400 pieces per pound.
PRICE is a low — $6.00 for half pound ppd.

or $10.00 for a full pound ppd.

Factory New Full leads. Farichild RTL IC’s.
ulL 900, ulL 914, uL 923. YOUR CHOICE
3 for $1.00 ppd.

SEND STAMP FOR BARGAIN LIST
Pa. Residents add 6% State sales tax
ALL ITEMS PPD. USA

' m. weinschenker

K3DPJ BOX 353-IRWIN, PA. 15642

NOW! YOUR OWN
BUSINESS
IN THE EXCITING

ALARM
SECURITY #

FIELD ~

LEARN AT HOME WITHOUT RISK!

No question. The most rapidly expanding indus-
try is home and business security. Every area.
city or rural. desperateiy needs alarm installa-
tion and servicing companies. Right now. you
can iearn all the techniques of installation. of
estimating, of running a2 profitabie business at

home wit

necessary tools, work on actuatl

approved training. You receive all
industry-type

projects and receive enough equipment to do
your first job. the profit from which can pay for
training. launch your business. FREE INFORMA.-

TION — no salesmen.

[oor=—======

SECURITY SYSTEMS MANAGEMENT ScHooL |

! Div. of Technical Home Study Schools

1 Dept. 7479-113, Littie Falls, NJ 07424.

I RUSH ME INFORMATION on opportunities
I for an alarm business. No salesman is to
I call

: Name — = = -

: Address 1 - _—

[]

City __State/Zip

O Check here if Veteran

i
| IR L Al ok S

Circle 61 on reader service card

Now...the most enjoyable
do-it-yourself project

of your life-a Schober
Electronic Organ!

You'll never reap greater reward, more fun and
proud accomplishment, more benefit for the
whole family, than by assembling your own
Schober Electronic Organ.

You need no knowledge of electronics, wood-
work or music. Schober's complete kits and
crystal-clear instructions show you — whoever
you are, whatever your skill (or lack of it) —
how to turn the hundreds of quality parts into
one of the world’'s most beautiful, most musical
organs, worth up to twice the cost of the kit.

Five superb models with kit prices from $500
to around $2,000, each an -authentic musical
instrument actually superior to most you see in
stores, easy for any musically minded adult to
learn to play, yet completely satisfying for the
accomplished professional. And there are acces-
sories you can add any time after your organ is
finished — lifelike big auditorium reverberation,
automatic rhythm, presets, chimes, and more.

Join the thousands of Schober Organ builder-
owners who live in every state of the Union.
Often starting without technical or music skills,
they have the time of their lives — first assem-
bling, then learning to play the modern King of
tnstruments through our superlative instructions
and playing courses.

Get the full story FREE by mailing the coupon
TODAY for the big Schober color catalog, with
all the fascinating details!

The .%/mée; Organ Corp., Dept. RE-120
43 West 61st Street, New York, N. Y, 10023

[J Please send me Schober Organ Catalog.

[J Enclosed please find $1.00 for 12-inch L.P.
record of Schober Organ music.

NAME. . =

ADDRESS

CITY

__STATE_____

_ZIP.

Circle 62 on reader service card
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wour 4§
& cltnmﬁtunug INCORPORALID, DET8T.CONN

... BUILD YOUR OWN CIRCUIT DESIGNER,
WITH ALL THE OUTSTANDING FEATURES
OF EXPENSIVE MODELS . . . AT A LOW
BUDGET PRICE.

=0iG1 DeSilNER

This compact package contains a
regulated 5VDC supply, selectable
frequency clock, E&L-socket, dual
bounce-free pushbuttons (pulsers), 4
slide switches for voltage/ground, plus
4 independent “logic lights” for on/off
states of various logic circuitry. Exclu-
sive Breadboarding Pins offer input/
output connections to socket, eliminat-
ing all soldering. All your circuit com-
ponents are reuseable. Use any #22
gage solid wire. Send check or M.O.
today for your choice of two models

DD1-K, Kit Form (incl. p.c. boards, all
components, instruction manual) $59.95

DD1-A, Assembled, ready for use $95.00

® Add $1 postage, handling
B 25% depositon C.0.D.’s

Ask for FREE IDEA-PACKED, ILLUSTRATED
CIRCUIT DESIGN CATALOG.

EL

E&L INSTRUMENTS, INCORPORATED

61 First St., Derby, Conn. 06418
Telephone: 203/735-8774

Circle 63 on reader service card
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4-CHANNEL QS MATRIX
(continued from page 41)

separation is a bit over 10 dB in terms of L, heard in the
remaining three speakers.

Finally, as the 3-kHz L, signal increases further in
level, separation of the L; signal decreases to minimum
values (as heard in the L, and Ry, channels) and remains
over 10 dB as heard in the R; channel. Of course, at this
time the separation of the 3-kHz L, signal increases to over
20 dB with respect to its related and unwanted channels,
but that would be shown on another similar graph in
which L, separation is referenced.

One important point made by Sansui is describing this
system and its virtues, is the fact that even relatively low-
level signals retain their total energy output in this process,
rather than being attenuated as they are in some gain-con-
trolled logic systems.

Multiple usage

The variable gain control required in the Variomatrix
system is provided by a regular matrix and the FET circuit
shown in Fig. 8 The output signal of transistor Q1 which
is controlled by changing the effective emitter resistance
(the FET impedance is across Re) is matrixed with the
other composite signal (Ly + R() or (L - Ry) to control in-
ter-channel separation. Gain of the FET as a funcuon of
gate-source voltage (Vgs) is shown in Fig. 9.

In addition to bias changes caused by the output of
the phase discriminator of Fig. 5, it is possible to have a
fixed amount of bias applied to the FET to provide for dif-
ferent matrix settings, such as those offered on Sansui’s
own decoders and late-model receivers. These products
have QS settings, Concert Hall settings (which provide pri-
marily ambience effects for the listener), Phase Matrix set-
tings (which approximate CBS-SQ decoding) and QS Syn-
thesizer settings (intended primarily for enhancing stereo
records to give a four channel effect). When the mode
switch is set to the straight QS position, the FET bias is set
as V;, so that the variable matrix operates only in the open-
ing (higher gain) direction. For the Concert-Hall mode, it
is set near point “b” for the front channel matrix only. The
front channel matrix is “closed” only if the rear signal is
stronger than the front signal. For the “Phase Matrix”
mode, bias is set near point “a”, so that both the front and
rear decoding matrixes operate only in the c/osing direction
and for the QS Synthesizer mode, bias is set near V, or
point “a”.

The front-back Variomatrix principle discussed here
can be further augmented by additional circuits, similar to
those shown in the block diagram of Fig. 5. which operate
to sense phase relationships between left and right domi-

OuUTPUT
s 3
<
—AANN—
)
— AN
MATRIX

j :
| o

i}

CONTROL VOLTAGE
FROM PHASE
DISCRIMINATOR

FIG. 8—FET USED AS A VARIABLE GAIN CONTROL following a matrix
network for Variomatrix action.
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|
GAIN DUE TO ’
RESIDUAL R
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MATRIX CLOSES ~ MATRIX OPENS | ( Electronic SymelS

LN

POINT A: POINT WHERE L AND R ARE CLEARLY SEPARATED

POINT B: POINT WHERE THE BLEND INSIDE THE ENCODER I
(A=0.414) 1S ALSO CANCELLED AND L AND R¢ ARE
SEPARATED BY APPROXIMATELY 10dB.

FIG. 9—FET BIAS CHARACTERISTIC used to set mode selection
points.

nance, providing two orders of control and further im-
provement of instantaneous separation capabilities in all |
four channels. With this additional refinement, Sansui
claims maximum inter-channel separation of 20 dB or
more for all channels.

Another refinement involves the division of matrix pa-
rameters into two frequency bands—high and low. In the
left-right variable matrix portion of the new decoder cir-
cuits, low frequency matrix coefficients remain fixed while
high-frequencies are acted upon by the varying coeflicients. |
In the front-back sensing circuitry, high-frequencies are |
treated with fixed coefficients while low frequencies are
subjected to variable coefficients. Sansui has found that this
technique helps to overcome such secondary problems as
“floating surface noise” and unstable localization of high-
frequency instruments.

ELECTRONIC SYMBOLS

— DJTA CHART ... [@CALECTRO HANDBC-OK

How does it sound?

I have had an opportunity to hear Sansui's latest Vari-
omairix decoders on more than one occasion and can tes-
tify that with properly encoded material I was hard pressed
to tell the difference between matrix reproduction and the
original discrete tapes from which the recordings were |
made. The engineering effort expended by Sansui on their
QS system and its refinement has been prodigious. In terms
of bandwidth utilization, Sansui has certainly shown that it
is possible to convey much more ‘information” in two
channels than would have been thought possible a few
years ago. R-E |

TFOVISi0m Of WYOROMETAL RC 8OCAPDAD. LLinO) 811CI

Just don't know what we'd do without vou TV technicians, By the
way, 1've got a set in my camper thar's been acting funny. and .

www americanradiohistorv com
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Circle 65 on reader service card

uracy ke aVTvMm...
Convenience like a VOM...

NEW BATTERY-OPERATED FET
SOLID-STATE VOLT-OHMMETER #116

Easy-to-build KIT

$32_4O=116K

Factory-Wired & Tested

$44_90=116W

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
Effect Transistor (FET) design makes
possible low loading, instant-on battery-
operation and small size. Excelient for
both bench and field work.

Compare these valuable features:

® High impedance low loading: 11 meg-
ohms input on DC, 1 megohm on AC e
500-times more sensitive than a standard
20,000 ohms-per-volt VOM e Wide-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 4 56DB.

Sensitive easy-to-read 412’ 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 leads. 51" 'H x
63a"'W x 278°'D. 3 Ibs.

=R

end FREE catalog of complete EMC line
nd name of nearest distributor. —

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York, N.Y,.-10012

next month

DECEMBER 1973

New Color TV Circuits

The winds of change are ever blowing
through the labs of the TV circuit de-
signer. Here's a onceover of the new cir-
cuits appearing in the 1974 color sets.

Remote Control For Color TV
Boy has remote control changed! See how
the new ones work.

B Slotted Mask Picture Tubes
Jack Darr tells how these new masks in
combination with in-line guns improve the
performance of color picture tubes.

® COSMOS—Why Is It So Good?
All about this new kind of low-power [C.
Learn how it manages to operate on mi-
crowatts of power.

® New Approaches To Speaker Systems
Len Feldman explores the principles be-
hind the British Industries Venturi and the
Electro-Voice Interface. You’'ll be fasci-
nated by the story of how these speaker
systems work.

PLUS

Appliance Clinic
Replacement Transistor Guide
Build An Envelope Follower

11-Ways To Use Your Vectorscope

Circle 66 on reader service card =
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ooks MOVE ANEAD

SECURITY & YOU published by Hydrometral, Inc., Rockford, Ill. 61101.
8% x 5% in. 112 pp. Softcover, $1.00.

This easy-to-understand book tells all you need to know about pro-
tecting your home, office or car against would-be intruders. It explains
complete home and business protective systems plus valuable informa-
tion on locks, lights and other deterrent devices along with the fascinat-
ing history of security through the years.

BUILD YOUR OWN HOME & CAR SECURITY published by Motorola
HEP Semiconductors, Phoenix, Arizona. 8% x 5% in. 106 pp. Soft-
cover, $1.25.

This book presents unique and useful projects for the hobbyist and
experimenter. These projects have been individually designed, con-
structed and tested by professional alarm system engineers. Each
project is prepared and described in a manner that allows a fairly inex-
perienced person to construct a worthwhile unit with ease and at the
same time, gain some basic knowledge of alarm electronics. Ten differ-
ent construction projects are included, ranging from a moisture sensor
alarm to a photoelectric alarm to a door/window alarm to a voltage
sensing car alarm to a high-power electronic siren. Two additional
chapters present a basic introduction to alarm theory and necessary
construction hints and descriptions of the types of components used to
build the projects in this article.

INTRODUCTION TO THE UNIFIED THEORY OF ELECTROMAGNETIC
MACHINES by M.G. Say. Harper & Row, Inc., 10 East 53rd Street, New
York, N.Y. 10022. 5% x 8% in. 198 pp. $8.00.

This book regards ali electromagnetic conversion devices—limited,
motion as well as rotary—as variants on the common theme of gap en-
ergy. Simple general principles for the development of force and torque
then lead to a variety of ways of realizing the devices. This approach
uses the system concept with its accent on dynamic rather than on
steady-state conditions. The book shows how the physical principles
lead readily to the circuit concept upon which advanced works rely in
their treatment of generalized theory. Many solved examples are pre-
sented.

EASI-GUIDE TO HI-FI STEREO by Forest H. Belt. Howard W. Sams &
Co., Inc., 4300 West 62nd Street, Indianapolis, Ind. 46268. 5% x 8% In.
160 pp. Softcover, $3.50.

Gives the hi-fi novice a broad outline of the variety, quality and ex-
pense of basic musical sound equipment and associated music
sources. Aids in planning the home music system arrangement and of-
fers directions in the search for the right equipment. Chapters included
are: what a music system is, various components of a music system,
factors to be considered in the listening area, language of hi-ti, equip-
ment selection, antennas, installation, adjustment, trouble-shooting and
4-channel sound.

HI-FI PROJECTS FOR THE HOBBYIST by Leonard Feldman. Howard
W. Sams & Co., Inc., 4300 West 62nd Streel, Indianapolls, Ind. 46268.
5% x 8% In. 144 pp. Softcover, $3.95.

Complete information is given about tools, techniques and materials
used in each project. Detailed instructions are given on how to design a
printed circuit, how to etch the boards and how to mount the com-
ponents. Each chapter contains background information about the na-
ture of the project—how it works, why it is needed and how it is used.
Projects include: phono preamp, loudness control, multiple speaker
switching, four-channel adapter, small speaker enclosure, and IC FM
stereo adapter.

INSTALLING & SERVICING ELECTRONIC PROTECTIVE SYSTEMS
(Tab Book No. 605) by Harvey Swearer. Tab Books, Monterey & Pinola
Sts., Blue Ridge Summit, Pa. 17214. 5% x 8% In. 256 pp. Hardbound,
$7.95; softcover, $4.95.

This up-to-date handbook explains how to select the right system
for any particular job, how to estimate costs, how to install and check
the system and even how to build and expand one's business, train
help and finance the operation. Text discusses all the basic systems
and then starting with sensing and detecting methods, proceeds with
individual chapters on the various types of alarm systems—electrome-
chanical, photoelectric, uitrasonic, microwave, proximity, audio and vi-
sual, seismic, vibration and stress intrusion and specialized systems
such as night viewing devices, vehicular alarms, etc. Appendix carries
the complete Federai Crime Insurance regulations and provides glos-
sary and complete list of manufacturers and suppliers. Over 160 illus-
trations. =

om Technician to

BNCINEER

Advance beyond the technician level

Become an electronics engineer

Your technical experience can

be a valuable asset in advancing
your electronics career to the
engineering level. By adding en-
gineering training and a college
degree to your experience, you can
move up to greater opportunities.

After three years of reduced
demand, electronics engineering
is now beginning to BOOM! It is
predicted that there will be
twice as many engineering
jobs available by 1976 as
there will be graduates

to fill them.

Grantham School of Engi-
neering is a college-level
institution, specializing

in teaching electronics,
computer science, and sup-
porting subjects, mainly

BY CORRESPONDENCE

You may earn your A.S.E.T.
degree by correspondence,
and then earn your B.S.E.E.
degree thru additional train-
ing in residence.

Grantham School of Engineering

1505 N. Western Ave. Hollywood, Calif. 90027
Mail the coupon below for our free Bulletin
Grantham School of Engineering "™''7°

1505 N. Western Ave., Hollywood, Colif. 90027

Please mail me your free Bulletin, which explains how
the Grantham educational program can prepare me for
my Degree in Electronics Engineering.

Name - == =

Address

City State Zip

—_———————m e —————y

I have been in electronics for
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Kit-7070

A Pro Kit Designed for Hobbyists

You get an economical yet, complete
soldering kit, with 3 thread-on tips ..
ideal for most all electronic kit assembly
and medium duty repairwork. But that's
just the beginning.

Versatility; A Modular System

Only Ungar gives you this Maximized
Versatility: Tips —heater units —even
handles are interchangeable and avail-
able in an optimum variety of config-
urations. "Custom-make" your iron: for
PC work just add a #537 heater to your
kit. Tackle virtually every soldering job
by simply changing components — not
the whole tool. (Our brand new catalog
#513 has all the details plus handy
application selector...at your local elec
tronic retailer).

Rugged, Durable Quality Too

You get a perfectly balanced handle of
hi-strength plastic, comfort-cork grip,
stainless steel heat deflector and flex-
ible 2 wire, integral cord—all UL listed
and backed by Ungar's guarantee of
excellence.

Get the Finest Tool Available!
Maximum versatility, high quality, low
cost plus a complete selection of acces-
sories and production aids. ..it's the
reason more pros in service, repair, R&D
and on-line production demand Ungar
every time. Your kit is at your local elec-
tronic retailer, right now. for only about
$6...all accessories and our new cat-
alog are there too. MERRY CHRISTMAS

Division of Eldon Industries, Inc.

] . .
1Soldering:
1Kit. i
IHint!

Argyle socks and wild ties you moy
still get. This hint coupon moy heip
Let us know where you put it and
what the results were. Ungor

233 East Manville, Compton, California 90220 (213) 774-5950

Circle 68 on reader service card
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technotes

BLOOMING PICTURE
When either Y155 or Y156 diode fails in the General
Electric N-2 chassis, add a 680-ohm, '2-watt 10% resistor in
series with the anode side of Y156 as shown in the dia-

Add 68082 Y;G
To I AY| l
L163 ] A
Cc161
To To Drive
L164 Controls

gram. Splice the resistor into the anode side of Y156 and
insert the assembly into the circuit board where Y156 was
removed. This will cure the problem which is basically due
to internal arcing in the picture tube.—G-E Service Talk

MAGNAVOX SPEAKERS-FUSIBLE RESISTORS

Speaker systems such as the models 158757 through
188759 and 188762 through 1S8766 have a fusible resistor
in series with the positive lead to the speakers. It protects
against excessive current flow in the event of a shorted
speaker voice coil. This fusible resistor is rated 0.225 ohm,
2 watts and is part No. 240104-3.

Because of the protective characteristics of this device,
use only the exact replacement. Use the full length of the
resistor leads and heatsink the leads while soldering them
in place.—Magnavox Service News Letter

VERTICAL BUZZ, G-E SF CHASSIS
The buzz comes from laminations in the vertical out-
put transformer. Heat from resistor R404 can soften the
transtormer wax. This allows the laminations to vibrate.
causing the buzz.

R404 ——

ELECTROLYTIC
CAPACITOR

50° BEND s =
=Y

il ’H T ————
i. | -

CIRCUIT
BOARD

|
il

P

| b — |

VERTICAL
TRANSFORMER

To remedy the problem, remove R404 from its
bracket. Remove one screw and disassemble the bracket
from the transformer and electrolytic capacitor. Bend
bracket 90 degrees as shown in the drawing. Reassemble
the bracket and R404. Aliow the transformer to cool about
one hour before applying power. This will allow the wax to
harden.

Caution: In SF1600 series receivers, slide R404 down
in the clip so there is at least % inch between R404 and the
bottom cover of the vhf tuner. In SF2200 series receivers,
maintain at least 1 inch space between R404 and the an-
tenna terminal. —G-E Television Service Bulletin R-E
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SHOPPING POWER FOR YOUR DOLLA

FREE $1 BUY WITH EVERY 10 YOU ORDER oV *5%% FREE GIFT WITH EVERY ORDER

to “’S1” Buvs
____SHANNON MYLAR RECORDING TAPE— CANADIANS: Ordering is easy — we do the paperwork — try a small order

CASSETTE C-60 .. .. .59 I r—— COMPUTOR
CassETTE Cs0 . 119 | | [EERT = IBM Srions WESTINGHOUSE ALL TRAN-
CASSETTEC- 120(TDK) 1.97 __‘ ,B 8 assorted Units we
8-Track — 64 Min........... 1.29 — i oS SISTOR HOME/OFFICE
8-Track — 80 Min.......... 1.59 T R 150 vauabie parts MESSAGE CENTER
8-Track — Cleaner .......... 1.49 ,,___f Bt T siators )

® TN, '(_::}' Condensers, Resis. Leaves messages for other for replay . . . Built in
3" TAPE REEL 07 ez tors. Heat Sinks, speaker/microphone for talk-into convenience . . . Re-
" REEL“ : ’) 6 o Diodes, Ete. cords up to 3 minutes of messages . . . Iluminated
3,,' TAPE E 09 LR o 8 1 signal shows when a message is waiting. Control
s IA::E :EEt - ';9 _"’;. e for adjusts playback volume without affecting recording
7 TA - .28 51 = volume . . . Capstan Drive; "

== = 100 + 10 BRAND NEW SOLD AS IS T

(61J8—6HAS tubes) ..

RCA M0° FI.YBACK TRANSFORMER

for all 110° TV's

Coil produces

List price $13.90

s 3.95

Your price ..

We scooped the Market|
Latest type — standard

RCA's design of large
1BKV_|
assuring adequate width
Incl Schematic Diagram)
fl xappllcauon for any TV

» 10% off in lots of 3

6 — TV CDLOR ALIGNMENY YDDI.S 12
Most popular type.. ...
COLOR POWER IRANSFDRMER Good §
for most sets 26R150 List Price—-%36.75..
IMMEDIATE DELIVERY . .

HANDY WAY TO ORDER . . .

19
5!D

3
1 F0'ab seal

. Scientific light packing for safe delivery at minimum cost.
Send check or money order, add extra for shipping. Lists of new offers will be returned in your order.

ASTATIC PICKUP MODEL 700-83T Con-
PRICE $17.00............

UTAH “CELESTA™™ 3-WAY CU-AX'24.95
SPEAKERS 127-20 0z. Mag. 45 Watts..

VU 1" PANEL METER $ " .29
- [ RS

tains 89T ceramic csrtrldge LIST t2 95 |

|

D

D

m = SPRAGUE “ORANGE OROP" CAPACI- $
olt. 1 (g

sound, radio, ete. .

t - ELECTROLVTIC CONDENSERS 31

200/300/100/100 MF

1— ELECTRDLVTIC COND
MFD

1

L
6§ PHILIPS
SPEAKER Top quality .
1-6" x 9" HEAVY DUTV
SPEAKER Ceramic Type 8
10—ASSORTED DIODE CRVSYALS
1N48, 1N60, 1

“INVERTED CONE'
Thinline ...

tZ .29

10 Dl $°9.95
om 2 '3
lN34 $

64, etc..
6— TOP BRAND SILICON RECYIFIERS 18

SENCORE

AEI DE‘]‘DDDDDDDDDDDDDDDDDDDDDD DDDDDDDDDDDDDDDDDDDD

STERED HEADPHONES Hi-Fi

MATCHED PAIRS TRANSISTORS NPN & _ 0
ARKES TARZIAN TUNER MARKET SCOOP COLUMN | [0 MICH0.00 2000 (oarrs. 22907+ ([ 200 ASSONTED HEX NUTS 25, 4r40. 49
SARK ZENITH COLOR DEMODULATOR CHIP Each set. ... ST SOInT i
D - 250 — ASST. SOLDERING LUGS best types
4]mc PART #221-39 (Sprague Eqv. TVC-M- 4 19 ] ANd BIZES .o oo
e e s voa (ol KNOB SPECU\'- 250 — ASST. WOOD SCREWS finest popu- s1
(] BLUE LATERAL MAGNET ASSY. Re ¢1. 100 — ASSORTED RADID KNOBS Al ¢ Ecfeclectiontes
Latest Compact plagementlionlmosticology B fa 250 — ASST. SELF TAPPING SCREWS %6, $
UNIVERSAL TV ANTENNA Back of set t2.49 standard types $20 value.......... “8, 1
Model good for El molntiRgl: . 3 b/section D 50 — TV KNOBS — POPULAR TYPES $ T
all 41 me TV’s [] coon CONVERGENCE ASSEMBLY Un 394 Mostly Selector & Fine Tuning........... L s 32 CREWS IR RIs0R]
y E versal type-good for most sets........... [(] 20 - VERTICAL LINEARITY KNOBS 2 A T i T .
BRAND NEW— D COLOR-TV REl:TlFIERf — Used in most 31 95 | Long sh?nk . Front mount . . . as- $ 35/!32—“[95 / WS and 150—
color sets—6500 kv 3 for.. BOPLMENE ..o, B B[ 77 DL N TR IS sasnasaaesnosi e e e
[] 2 COLORTV CAT SDCKETS Wired leads, $ 1 | O 2 g vermeal uneamry KNOBS s ”ga_&ssl‘nsu“ SCREWS | md/ 1 SOSIS
| for ail color TV'B............. . . Side mount Standard sizes.. 150 ASST ‘/‘D SCREWS d ISD - s
[:] 3 — RCA 110° CRT SOCKETS W.red leads 39 | D 25—KNURLED SHAFT KNOBS Hnrd w; Q/AD—HEX R an — 1
for all TV'S oo get . Best selection = nnd!SD— s
. | 70° COLOR TUBE 55 | - KNOBS 8
Best TUNER “SARKES TAR- | (] SRicnthen ot 3 O f,fpul.f}““ & RADID KNOBS mot
ZIAN" ever n;ade—l;st wortli] for || ssg SCoLoR T TUBE 4% l AN 5 KITS FOR 45 e
stability, definition smoothness | | 16 R. >
of operation. An opportunity—to 2 - COLORBURST QUARTZ-CRYSTAL s 4 .89 O mnbmsmn RADIO]aaxt tape_good, 4450 f‘e‘i‘!’eﬁf’gg‘m’ msums postRatullee ]
lmprove and bring your TV Re- L For Most Color TV sets 3579.545 KC ... roken, as-is, potluck........... 100 — ASST. RUBBER BUMPERS for cabx 5
ceiver up-to-date, 795 D SIASSTD G%OBAH \tIACIgSISTD_PvPopuIar re- 31 D w’[b RECORDER n!lsso‘r(ted types goﬁd ‘4 net bottoms - other uses
: placements for most COLOR TV ... roken, as-is, potluc
COMPLETE with Tubes [ 200 - ASST % W REsiSToRs " ‘1 100-ASSORTED RUBBER GROMMETS best t1
(] ALL NEW TV TUNER Standard makesless 41 | _ KLEPS "'CLEVER™ TEST PRDDS (=g ior]eadsi ExcellentlSeletioh e SIMPSON 24 ROUND PANEL METERS ¢ .95
................................................. “Third-hand” test prods, reach into out D 100 — ASST % WATT RESISTORS sumd, ‘1 Model 125 (0-10 DC Milliammeters .. ......
D w:snnsuous: FM TUNER (12DT8 :2 asl of way places - Insulated - cannot slip - choice some in 5% 12" UNIVERSAL SPEAKER Top Qua.hty :4 .89
....................... accommodates bare wire or banana || [] 100 — ASST % WATY RESISTORS stand, s1 Large Magnet.......
D UHF TUNER-TRANSISTOR TYPE Used $ 95 plug—no soldering. choice ohmages, some in 5%.......... 107 PHILCO SPEAKER Top Quahty . 52.95
inall TV sets. .. ... [[] 70 = ASST 1 WATT RESISTORS stand, 1 Large Magnet. ... ...
(7] STANDARD TUNER_TRANSISTOR (GUIDED | (] BRUE 10 - VERSATILE TEST .79 choice oh some in 5% 8 UNIVERSAL SPEAKER — Large $9).99
GRID) 4 Channel closed circuit.............. PROBE. . ... L [:] 35 — ASST 2 WATT RESISTORS sm,d, :1 Magnet —Special Buy. ...
{T] PHICO TV TUNERS Model-76-13983-3 :4.95 (] \4EPS 10 - BOATHOOK CLAMP $1-1 choice ohmages, some in 5%........ 5" UNIVERSAL 1wemn 1 oz S
‘Jfélfv’éﬁsﬁ"ﬁ‘ﬁﬁ 3401373 (60G8— $°F.95 :ﬁps 20 BOATHODK CLAMP . ¢4 .38 | O] aylnEcicioy RESISTORS st mv{;;sm 4" PM SPEAKER s
price ess "
O SR by e 401373 (608 [ g e noos AR 1 [] 20, - ASSORTED RESIS- § Top Quality ... g 1
(] GE-STANDARD co|16(r;\$7r)u§lind Nlloggll sl O 'r%ﬁ%susaso FLEXIBLE-FORKED t' 47 TORS, 5. 10, 20 watt. 1 szx"&
5 ode _ or 5
St o113 sl 121 O i 1% 15 | O B A0RTD suoe swrcwes svsT o | = LT e
D TV TUNERS vur/uur new standard t7 .85 TERMINALS 6%’ long ... ! Lar e magnet . . . Special BUY (10 for t1 79
makes, including Tubes... D I'.(IlGEPs B[CONOMV KLEPS-FOR .99 l D $15.
[T] WELLS GARDNER Tv TUNER L5A1283 $7.95 O zu ASSORTED TV cous T Ronmiﬁfgoivgrm ygnmmn: tatest dusl $9)

Quahty s .95
.. Complete with Stereo plug.... 5

10 — STANDARD TRANSISTORS NPN &8
PNP 2N404, 2N414, etc.

UTAH 8" _ HEAVY DUTY 10 01 33 .95
SPEAKER Ceramic Type — 8 Ohm
2—ELECTROLYTIC CONDENSERS "UNECAP t1
2000/1000 Mfd . . . 30 Vol

%ﬁgPﬂA’;}UE ELEC. CDNDENSERS &)/30/4

2 — ELECTROLYTIC CONDENSERS 200/30/4 t1
mfd — 350V

8-TRACK TAPE PlAVBACK DECK327 .50
Compact design fits anywhe:

3—ELECTROLYTIC CDNOENSERS 100 mfd.- ¢
100 V, 50 mfd-75 V

mount ..
TUBE & CONYINUITY CHECKER Model
FEtTA% (Tests fuses, hesters, Ismps, $4 98

D a0
E] v.
= Iﬂ?ﬁoﬁx&“’zv " SQUARE PANEL 5 lgrjcopPYMNSlsrdh""""""'}Il """""""" s 2 “s: DT LA (O 9]
= A - gener: purpose "
s T Dyl CETION FORESIor ol g 95 | O WEERNToe (0l scale, 33 Ohm cail # 9189 | a 1
.............. METERILS G
{7 “COMBINATION SPECIAL" o5 || [ Lo CASSETTE TYPE DYNAMIC MI- (] 305 e TANSISTORS gener
l hea TIL GATLAL . N 6° CROPHONE with universal plugs—200 248 | () 50 Assou'(risn TRANSISTORS bxg fac With mounting bracket, flipover needle.
----------------------------- | tory scoop—sold as-is.. ELECTROLYTIC CONDENSER s
D 90 Tp&]yg“”l( T:ANSFORMER for all $).95 D 10 — SETS PHOND PLUGS & PIN JACKS $ D I\l/ TWIN LEAD-IN wo 300 Mfd, 20V
type TV's incl schematic.... ... & | = RCA D o 50, 5 ... 100" — FINEST NYLON DIAL CORD best ¥
90° TV OEFLECTION YOKE for all type $0) 95 D s PRINTED CIRCUIT IF TRANSFORMERS ¢ El 12—MINIATURE E 812, 028 ZRUZE. ...occroooosoooo oo
[:] TV'8 incl SCheMALIC....oooervvooeocrrrricrnrens 2 4-Lug. 456 KC.. ERS For Transistor & miniature work. 15 — MINIATURE ASEKC IF TRANS. &
70° FLYBACK TRANSFORMER for all type s | [] STEREO TONE ARMS Most popuiar tyne— 2 | [] CLARICON AM FM TUNER Sohdt .95 FORMERS PC %“ X %”—good value...........
D TV’s incl schematic. . ... ... 2 tusn ove;;:r;;ndaeoox up "me 1 | state, walnut cabinet. .. Z — 12BHT RCA 31
""""""" 4-50' WEN SOLDER GUNS UBES.
70° TV DEFLECTION YOKE for all type s | [] | (O] WEN SOLDER GUNS @ e yyepl — TUBES... ...
O Model 225K........58.50 Model 288 ) -
= ::A; ;’m,l1s§he:.l:§2ﬁ.,;%R.E...Eb.ﬁ' ........ 0 1 1 M ‘"é Tﬂz:gm Chﬁ]:s":; .',’T"n :,%DRK AN. 5:: I ELEcT;l:v:(T: CONDENSERS 200 mfd :
IO A5 8 T 02 ) Cood ] orgmentiarlly By 6 0 19,7, AssT 'RADID & TV TUBES Every 89 | () TENNA Big shot Jr Lust £11 00 i e AL |c” CONDENSERS 1500
(] 0" COLOR YOKE F, Fur a]l ne'mngu.q 0% O 2 :u‘,‘,",‘;,"{,’l‘j{';,u,"ﬁxgsmm e L[] P OrAR ZEQICHERTERCOROS ‘1 TS 5" SPEAKER with output trams T
lar 19 to 25" Color CRT = . fOPMET ........ omversvsmmeveremrermrert: vorsron
for Trans R8dios ..o ARISTO WIRELESS INTERCOM Wal.
(] fEA colon ruysack . pare ¥ 1isaaas 12% O 5-i* cg:b TRANSFORMERS 456-ke for 1 O Aot Cainet, wich buzser el AC 0899 50 o et o ER MODEL ”0’39 £
¢ ransistor 108 . copececcmm. cvssemo PALION oo
1 — ACA COLOR YOKE PART #206214- 35 95 6" UNIVERSAL SPEAKER Top quality § 4 .29 4- Eucmonmc CONDENSERS $ MIDLAND STEREO AMPLIFIER Model s (3.50
= g(:)nx CAm ncssu VVVVVV black 250 :95t £ iﬁc'i;‘g‘Ei'"?"lii';":'""ii?ﬁ"iﬂi}g :1 99 L 5 i — m"% v::;;;;n::::le"m Modelt36 00
grey or blacl .
0O % 2 (O Shpe e teweons) MT (zAve 2 TEST EQUIPMENT SPECIAL DISCOUNT PRICES 26-003, 25 Watt, Solid Sta 55
D 4 =TV AUGNMENT TOUI.Smoat useful as- l1 D 1 — GARRARD RECORD CHANGER.Z 1 50 | | e STERED CAR SPEAKER SI:T Deluxe Ser s .50
SOPtMENL 1 i Special BUY ......cocoooeroooeieere s vléae MN"‘S'PEAKE" N
o= TV ALGNMENT TOOLS For Color $ 4 .49 CO-AXS RCA 2 M CHA
D TV = 1 D gg:rl(iﬂg%’glso'; Migvfi:)stL?s 16 . Delixe from, panel, good for ws]llzo .00

Mmlmum Order $300

Please specify refund on shipping overpayment desired: [] CHECK [] POSTAGE STAMPS [] MERCHANDISE (our choice) with advantage to customer

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024
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Kleps 40
Kieps 30

Kleps 1 ﬁ

_ Kieps 10 - 20
Kleps 10 25 ;
BN Kleps 30
;, 2
Kieps 20 Pruf 10
Clever Kleps ‘
Test probes designed by your needs — Push to seize, push Kleps 40
to release (all Kleps spring loaded). Bs
Kelps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 434" long. 21.39
Kieps 20. Same, but 7 long. 1.49
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6 long. $1.79
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins. b))
Accepts banana plug or plain wire. 6%4” long. $2.59 Kleps 1

Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 432" long. $ .99
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch'” pin fits banana
jack. Phone tip. 5¥4” long. .89
Allin red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
conneckgys, earphones, headsets, miniature components.
/7,

% Available through your local

|

Pruf 10
distributor, or write to: b
RYE INDUSTRIES INC.

128 Spencer Place, Mamaroneck, N.Y. 10543

In Canada: Rye Industries (Canada) Ltd.
_Circle 70 on reuader service card

- DOTHATCH'

an exclusive Lectrotech development

one new pattern for
all covergence
adjustments

Bl t=s g o

mmifl o JEo

25 B *

11 '

color color BG_20 DOTHATCH
COLOR GENERATOR

The ultimate in pattern stability, at all temperatures,

provided by Digital | C Counters. No internal adjust-

ments. RF output channel 3 or 4 Video output 3v. P-P.

4.5 MHz crystal sound carrier. With shoulder

strap and self-contained cable compartment. Net 129.50

5810 N. Western Ave., Chicago, Illinois 60659 - (312) 769-6262

See your distributor or write Dept. RE-4

LECTROTECH,INC.
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try this

CABLE JACKET REMOVER
There are many occasions when it is necessary (o re-
move the outer vinyl plastic covering from a multi-con-

ductor cable. A fast and easy way of doing this with no
risk of damaging the insulation of the conductors is to use
a dressmaker’s seam ripper. as shown. Simply slip the end
of the seam ripper under the outer covering, and push.
Zip! 1t slices the jacket like a knife through soft butter.

Hugh Gordon R-E

DID YOU MISS IT?
The Sansui Variomatrix system for producing 4-channel
sound from encoded 4-channel records is presented
on page 35. If you're not up-to-date on the latest devel-
opments in 4-channel sound you'll want to be sure to
read this article.

i
|
|

FOR TIGHT -
SPOTS!

-] 'fqt

Midget RATCHET SET
plus ADAPTERS

Seventeen different interchangeable adapt-
ers with a screwdriver attachment and

o extension, plus the world's mightiest
18 MIDGET RATCHET in a compact 4" x 6”
. steel case. The strength of this twenty
Worklng tooth stainless steel ratchet far exceeds
torque standards set by military specifi-

Arc cations. Requiring only an 18° working
arc, reverse action is obtained by simply

POST turning the ratchet over. Kit includes 12
PAID Allen Hex Adapters from .050” to %,”,

2 popular Philips sizes (#1 and #2), 2
Slotted Head sizes (14" and 3;"), plus a
V4" Square Drive for use with standard

sockets.
Only $12.95

Send Check
or Money Order

POCKET SIZE
NO. 6320 KIT

Send Check
or Money Order to . . .

Circle 72 on reader service card
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ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronic industry.

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to rthousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to ap-
preciate them!

NOW you can master engineerin
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
moncy-back guarantee.

In plain language, if you aren't satis-
fied you don't pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

Dept. RE-11, P.O. Box 1189, Panama City, Fla. 32401

Circle 73 on reader service card

DISCOUNT
PRICES

TEST
EQUIPMENT

I.C.C./Mullard
Tube Specials

Telematic Test Jigs
& Accessories

Catalog & Prices on Request
FORDHAM Gz sy

@ 558 Morrl; Ave.

Br N.Y,

'r.«":"’(lhz) 585-0330 RCA
DISTRIBUTORS OF ELECTRONIC SUPPLIES

Circle 74 on reader service card

EQUIPMENT REPORT
(continued from page 61)

curve tracer and a working service-
type oscilloscope.

The scope does not have to be a
highly accurate type. The Model A has
built-in calibrating features. The stair-
case output of the curve tracer is fed
to the vertical input, and the vertical
gain control set so that each step cov-
ers one division of the graticule. The
scope is now set at 1.0 volt per divi-
sion. If the scope has a X1/XI10, etc.
attenuator, this is handy. Calibrated at
1.0 V/div, then turned to the X10 for
0.1 V/div, the screen will then read
1.0 mA per division, of the transistor’s
collector current.

Horizontal sweep is calibrated by
reading the setting of the SWEEP vOLT-
AGE dial. You can adjust this for any
desired V/div setting. At 10 volts
sweep, for example, set for 5 or 10 di-
visions, and so on.

With this instrument you can not
only tell whether a transistor is good
or not, but identify its polarity, pnp or
npn; and its material, silicon or ger-
manium, by a quick twitch of a
switch. Just set the controls to the
point where you see a family of
curves and read the dials. An open
transistor makes a horizontal line; a
shorted transistor makes a vertical
line. Instant identification.

Dual TO-5 transistor sockets are
provided on the top of the case. By
flipping the socket selector switch back
and forth, you can accurately match
any pair of transistors. If the patterns
are the same, these two are matched.
A third position on this switch selects
the probes. These plug into a socket
on the front panel.

One of these has three very sharp
pins, for in-circuit tests. If you can’t
ger to a transistor with this, another
one has three tiny alligator clips. This
last one is also very handy for hook-
ing up transistors with odd basing,
larger types such as the TO-3 and TO-
66 case, and anything that won’t fit
the sockets.

This instrument will not damage
transistors under test. Current himiting
resistors prevent this, even during the
very useful collector-current break-
down test. If the transistor is inserted
in the socket incorrectly, the character-
istic upside-down L pattern will tell
you. The instruction manual gives a
fast method for locating the correct
connections to unknown transistor
types, a very useful thing. Needless to
say, while checking out this in.
strument, | managed to make all of
the hook-it-up-wrong tests, some of
them intentionally, and I came out
very well.

In-circuit curve-tracer tests are be-

turn page )

PRE-CHRISTMAS SALE

COLOR YOKES

SILVERTONE 80-56-4G ........ccucueneue. $4.95 Ea.
MAGNAVOX—361340 ...
MAGNAVOX—361395 ...
SYLVANIA—51-29986-2 ..
DY95-AC—Y 109 (EQUIV.) e s
MOTOROLA (QUASAR) ...cocvvererinnnen $4.95 Ea.

TUNERS—NEW WITH TUBES

G.). PARALLEL-6GS7-6HAS .....
SILVERTONE SERIES 5LJ8-3HAS
SYLVANIA TRANS. 54-29331-3 ...
STANDARD COIL PAR. 6GJ7-6HAS ...

SARKES TARZIAN PAR. 6GJ7-6HAS .$6.95
PHILCO SERIES-5GJ7-3HQS .................... $3.95
COLOR FLYBACKS—COLOR FLYBACKS
EQUIV. FLY 277-HO601C ............cocn.c. $7.95

RCA—143536-501 ......
RCA—1435637-501 .
EMERSON-—738229 ...
5 Asst'd Stereo Cart. .........
20 Asst'd ASTATIC NEEDLES ...
STEREO TURNOVER TONEARMS
10 Asst'd. IF Transformers ...............
50 Asst'd Wire Wound Resistors .$2.
20 Assorted Mallory Controls ............. ...$2.00
10 HV Anode Leads-B/W Sets
5—40KV HV ANODE LEADS ........c.conenee $1.00
COLOR CRYSTALS 3.58 Mhz ........ 2 for $1.98

RCA DAMPER DIODES ...2 for $2.95
100 Asst'd Bypass Cond. ....... w—— $4.95
100 Asst'd 1&2 watt Res. ...cccceeenenes $1.39
DIODES-TRANSISTORS
25—IR—2.5 Amp.—1000 PIV ........... $4.95
20—1 Amp. 1000 PIV TOP HATS ........ $3.19

20—1 Amp. 1000 PIV Epoxy Rect.
10—DD-04—>Duai Diodes ........

10—DD-05—Dual Diodes .
25—IN34A Crystal Diodes .
5—Boost Rect. ..... soncTemay
18.5 KV FOCUS RECT. ..........
50 Asst'd Terminal Strips .....
COLOR CRT BOOSTER 90%
COLOR CRT BOOSTER 70% ... .
BLUE LATERAL MAG/PURITY ...

.$3.19

25 Asst’d Filter Cond. (CANS) ............ $4.95
25 Asst'd Filter Cond. AXIAL ............ $4.95

ZENITH VOLT TRIP-212-109 ............$5.95 Ea.
ZENITH 1€—21245 ... ’ "

10 Asst’d Align. Tools ...........

66 Meg.—IRC HV Resistor
53 Meg—IRC-HV Resistor
5-CRT SOCKETS COLOR 90%

MINIMUM ORDER $15.00
SEND FOR FREE CATALOG
TUBES UP TO 809% OFF

SEND CHECK OR
MONEY ORDER

TV TECH SPECIALS
P.0. BOX 603
Kings Park, LL, New York 11754
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100

The Pencil Soldering Iron

with Operating Light,

2 Heats and ’

On/Off Switch
Model 5405

$10.95
Soldering lron

Length 82"
Weight 2 oz.

e Light shows when it's on

® 2 heats—20w and 40w—
for any job

e jronclad tips for longer life

e Cool, unbreakable polycarbonate
handle

® Burn-resistant neoprene cord

o Converts to a desoidering iron
with low cost attachment

The Pencil Desoldering Iron
with Operating Light,

and On/ldle/Off
Switch

$15.95
NET

Model 510
Desoldering Iron

Length 8'/2”
Weight 3% oz,
e Light shows when it's on

e Operates at 40w; idles at 20w
for longer tip life

® 6 tip sizes available
to handle any job

e Cool, unbreakable polycarbonate
handle ‘

® Burn-resistant neoprene cord

® Exclusive new bracket insures
alignment, prevents damage

|

|

New kits also available!

e Soldering Kits e Desoldering Kits ’
e Soldering/Desoldering Kits ‘
See your distributor or write . ..

5127 EAST 65TH ST.
INDIANAPOLIS,

INDIANA 46220 \
PHONE 317/251.1231 I
|

enterprise
development
corporation
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EQUIPMENT REPORT
(continued from page 99)

coming quite popular with manufac-
turers. Sylvania in the Jan. 1971 issue
of its Service News, published a full
set of curves for its D-12 color TV
chassis, one for each transistor in it.
You can repeat this test for any solid-
state set, and either draw or photo-
graph the curves for future reference.
In-circuit curves for similar stages tend
to look a lot alike; for instance, first
and second video if. stages, audio am-
plifiers, and so on.

In-circuit tests are simple, in prin-
ciple. Since a curve-tracer tests transis-
tors by turning them on, out-of-cir-
cuit; it should do the same, in-circuit,
and it does. Due to the numerous
shunt reactances present, the curves
won’t look like the out-of-circuit
curves, but they will show a distinct
“family” of curves, indicating that this
transistor is capable of working.

This is strictly a GO/NO-GO test,
for the transistor and doesn’t indicate
the quality of other parts in the cir-
cuit. However, it will give you the
same basic reactions that other in-cir-
cuit testers do. If the transistor tests
bad in-circuit, but tests good out-of-
circuit, this shows that there is a bad
part in that stage somewhere.

1 gave it my best shots; three-and
four-stage direct-coupled audio ampli-
fiers. It showed curves on all four of
the transistors. I tried it on a CATV
line-amplifier, with very low reac-
tances across most of the transistors.
Came up smiling. In fact, we found
the bad transistor in a known-bad am-
plifier. TV antenna booster, same re-
sults.

The Model A will do quite a few
other tricks which we aren’t able to
cover here. These are all in the man-
ual. This can be a money making in-
strument, properly used, and a wel-
come addition to your instru-
mentation. R-E

SPECIAL!

10/ Tansistor Tool Kit

18 selected tools — screwdrivers,
pliers, tweezers, microscope, etc.
for IC and transistorized circuits.
Each in its own slot in a neat case.

While They Last...Only 1399

Ask for FREE Tools Catalog
ELECTRONIC TOOLS DIVISION
C. H. MITCHELL CO.

14614 Raymer St. / Van Nuys, CA 91405

CHM-117

L VOM tester are fumished in deluxe attache’case.

Write for catalog. s
— e forcalog. lrom

HIGHLY

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not
required, sales handled by professionals.
Ideal home business. Write today for facts!
Postcard will do. Barta-BY, Box 248,

Walnut Creek, CA 94597.

RADIO-ELECTRONICS @ NOVEMBER 1973
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TOOL KITS

FIELD ENGINEER TOOL KIT JTK=17

Includes more
than 100 tools!

Write for brochure

More than 100 fine tools used for servicing in the fieid.
Used on communications equipment, business machines ,
computers, all kinds of electronic systems. All tools and

Five styles
available

Pockets for 60 tools. Solid wood frame. Scuff-proof Mar-
velon cover, all brass hardware. Compartments in base fo"v
spare parts and a test meter, Dimensions: 18 x 13 x 4-1/2",

ELECTRONIC ASSEMBLY TOOLS \
S/

Lists more than 1700 items—pliers, tweezer {
wire strippers, vacuum systems, relay tools,
optical equipment, tool kits and cases.

TENSEN TOOLS and ALLOYS

4117 N. 44TH STREET, PHOENIX, ARIZONA 85018
_Circle 76 on reader service card

e

thousands of
other
Electronie
Parts. Send for

FREE

Catalog

Y T

-5 ©©

' ot :
HEkEEEEERENEN
ELECTRONIC DISTRIBUTORS INC.

Dept. TA-2, 4900 Elston
. Chicago, 1il. 60630

. O RUSH CATALOG

. Name
. Address
. City State

Zip Code
l---------J
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MAN I ﬂ 7400dip
@ 0.127"  High LED 7400. . .. ve - u- .35
74HOO. . ...... 50
Segment 7401 35
n Displays Al] Numbers and .
i 74H01 .50
ine Letters 7402 10
n Compact  Spacing--5 Per 7404‘ '35
Lnch 74104 150
| = Bright Red 400FT-L at 10 |} e s
MA Per Segment 74105 ‘50
Bach. ..oveerenesnes s3.00 | 1121 1
P L .
Ten or more for..... 2.50 7810, ‘35
= 7420. .38
LED's —* 74120 .50
MV-50 Red Emitting 10-40MA | 74H20 .50
o 2V S 255 5/51.00 |74H22 .50
— 7430. .35
MV-5054 Red LED 15-100MA | 74130 .50
@2V $ .30,10/32.50 |7440. .35
74140 . .50
MV-1CB Visible Red 5-70MA | 7441. . 1.60
@ 2v_ 5 .30310/52.50 | 7442. 1.30
7446. . 1.78
ACA 20AE  |aeo i
Numitron Digital Display | 7448. - 115
) ) Tube, Incandescent Five |7450. .35
T R T A PR T R DEGREE Program in Electronics Engineering. Volt Seven Segment Lo &
| i s Insti- :
WANTED Our 27th Year! Free I;tergture‘.J Ckook s Ir\rn"s o .6" High Numeral Visible | 7453. 35
TR T IR A T L e From 30 Feet s b
39209, = Standard Nine Pin Base | 7454. -35
“CASH” paid for unused teletype parts and (Solderable) . ;igga gg
assemblies. “PHILMAR”, Box 96, Morrison- - = w Left Hand Do o™ | 7al7i 30
ville, N.Y. 12962 518-561-3479 SHORTCUTS to success! Highly effective, 5 for .. 20.00 7472 50
- - i profitable short courses. (75 choices). Study 74L72 .60
QUICK cash for electronic equipment, at home. Diploma awarded. Our 27th year. ETSQQS ;2@3 338
components, unused tubes. Send list now! Free literature. CIEE-E. Box 10634, Jackson. A Single MOS Chip With A1) | 7474 .65
BARRY, 512 Broadway, New York, N.Y. 10012, Miss. 39209 ThefLogiciNeces sary, (Ror A4tk -90
212 walker 5-7000 s-Twelve Digit--Four Func- | 74154 2.50
alker 5- — —_ ——— tion Calculator With An | 7476, 70
T A B RO e e, S RS Extra Storage Register For |74g0, 65

BUSINESS OPPORTUNITIES

T R I B R i 8 0. 00 $1. Refundable, FRANK BOCEK, Box 3236 o .28 Lead DIL Package 74192 50
) . 3 o Capabilities [+,-,x,t) 7490 50

START smali, highly profitable etectronic pro- (Enterprise), Reading, Calif. 96001. n Chain Calculations e

duction In your basement. Investment, knowl- - — o True Credit Balance 3ign | 7297 15

edge unnecessary. Postcard brings facts.
BARTA-AY, Box 248, Walnut Creek, Calif.
34597

ELECTRONIC ENGINEERING
& INSTRUCTION

TV tuner repairs—Complete course details, 12
repair tricks. Many plans. Two lessons, all for

LOGIC newsletter, design and construction,
sample copy $1.00. LOGIC NEWSLETTER,
Box 252, Waldwick, N.4. 07463

YOUR ideas are worth big money. Exciting
new book tells secrets. Free details. NEOTEK
(REA), 19309 Revere. Detroit, Mi. 48234

vices). $1.00 per word . .

. No minimum.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
. minimum 10 words.
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 70¢ per word

FIRST WORD and NAME set in bold caps at no extra charge. Additional bold face at 10¢ per
word. Payment must accompany all ads except those placed by accredited advertising agencies.
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable ads
not accepted. Copy for January issue must reach us before November 1.

13

14 15

18

19 20

21 22

26 27

28

31 32

33

34 35

Constant or Memory Appli-
cation

Display

Automatic Keyboard De-
bounce

Single Voltage Supply is
Possible

Complete With Data..$14.95

Data Only. wueggoims wem

(Refundable With
Purchase of Chip}

[ NPy N )
«

General
Telephonemsom

Touch-Tone, Encoding, Pro-
gramming Devices. 10 Push-
button Switches. Size:
30 x Bt ox 10

i?*
oty 3.9
1y $5.95 \/

SINGLE CHIPas s

s Add, Subtract, Multiply,

and Divide

12-Digit

Calculate

Chain Calculations

True Credit Balance Sign

Qutput

Automatic Dverflow Indi-

cation

Fixed Decimal Point at

0,2, 3,0r4

] Leadmg Zero Suppression

Data Only............ $1.00

(Refundable with pur-
chase of Chip)

Complete with Data... 9.95

Display and

o n

S

- 3
1595 4 mu]mple
quadrant... 2.00
A7 . . det b .
709...
710...
711, Jamie
723 DIP......
748(10-5). ..

POWER SUPPLY
SPECIAL

723 T (70-5) vari-
able regulator
chip 1-40v, + or -
{output @ 150MA 10A
with external pass
transistor....With

MOS DYNAMIC SHIFT

REGISTERS T0-5
MM502 Dual 50 Bit 1.25
MM506 Dual 100 Bit 1.75
MM5006 Dual 100 Bit 1.50
MM5013 1024 Bit 2.25
MMS016 5§12 DOIL 1.50
STATIC SHIFT REGISTERS
MMS504  Oual 16 Bit 1.50
MMS0S  Dual 32 Bit 1.75
MM550 Dual Differential

Analog Switch 2.50

diagrams for many
applications.

Each. .. d¥al $.1.75
Ten forysteiae 595

22015 (S 4pwten $ .65

DIODES w

IN4651 3.9v
IN4735 6.2v

IN4740 10.0V
Each......... $ .50

{ .70 Non-Commercial Rates =3

No. of Words @ $1.00 Commercial Rate } e
No. of Words in bold face
@ .10

Total Enclosed  $$

C.0.D. PHONE ORDERS

SEND FOR
FREE FLYER" ACCEPTED--310 MINIMUM

A1l IC's new and fully tested, leads plated
with gold or solder. Orders for $5.00 or more

NAME_

=5

ADDRESS

Payment must ac- CITY STATE. 4| S

Insert_____time(s)

Starting with

issue

company order un-
less placed
through accred-
ited advertising
agency 28

SIGNATURE

MAIL TO; RADIO-ELECTRONICS, CLASSIFIED AD DEPT.,
200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003

are shipped prepaid, smaller orders---Add 35¢.
add Sales Tax...... 1C's

California residents
shipped within 24 hours.

BARBYLON

P. 0. Box J
Carmichael, CA

)
!
I
I
|
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|
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LED READOUTS at LOW COST
e Factory Tested o 14-Pin DIP Socket
Size
e Electrically Similar To MAN 1 Type
. (‘harac(rr .34 Size .75x.4x.11.5v@
20mA /Se|
$2. 95/50—‘19 Qty. $8.89/10—149
$3.50/1—9  Add $1. 00/un". for green
LED Lamps (Rted) .39¢ each
Large LED Readouts
$19.00 each

Character 2.57
Terms: add postage
LOGIC INSTRUMENT DEVICES

PO BOX 7, Methuen,
Massachusetts 01834

REBUILD YOUR OWN
PICTURE TUBES?

With Lakeside Industries precision
equipment, you can rebuild any
picture tubel

For complete details. send name.
sddress, zip code to:

LAKESIDE INDUSTRIES
3520 W. Fullerton Ave.
Chicago. Ill. 60647

Phone: 312-342-3399

MULTITRACER

Use with your present Oscilloscope to trace
Resistors. Capacitors, Transformers, Diodes,
Transistors, Zeners, Trigistors, most Semicon-
ductors, IC’s. etc. » Also shows continuity, in-
circuit and go/no'go checks. 8 Comptete with
diagrams and instructions. No internal scope
connections. ® For medium or small production
runs or for hobbyist, experimenter, engineer,
or ham.

ONLY $139.95—CHECK OR MONEY DROER
WHY PAY MORE?-

BOX 14, LESCO ELECTRONICS, SKOKIE, ILL. 60076

DIGITAL:THEORY DESIGN ,
CONSTRUCTION

LOGIC
NEWSLETTER °

SAMPLE COPY §1.00
LOGIC NEWSLETTER
POB 252
WALDWICK,N.J. 07463

TUBES

RADIO & TV tubes 36¢ each. One year guar-
anteed. Plus many unusual electronic bar-
gains. Free catalog. CORNELL,4217-E Univer-
sity, San Diego, Calif. 92105

RECEIVING & industrial tubes, transistors. All
brands biggest discounts. Technicians, hobby-
ists, experimenters—request free giant catalog
and save! ZALYTHRON, 489 Jericho Turnpike,
Mineota, N.Y. 11501

SAVE money on parts and transmitting-receiv-
ing tubes, foreign-domestic. Send 25¢ for Gi-
ant Catalog. Refunded first order. UNITED RA-
DIO COMPANY, 56-R Ferry Street, Newark,
N.J. 07105

PLANS & KITS

JOYOUS TV vnewmg' Silent commercials-
sound returns automaticallyl Novel, ingenious
idea. Fun project. Ordinary parts. Detailed
plans 2.00. HOBBY ELECTRONICS, Box 2172,
Capistrano Beach, Calif., 92624

NEW! Computer laboratory! Six digital in-
tegrated circuits, transistors, readouts. Dozens
of experiments. Design your own circuits. Very
low cost! Guaranteed. Free information. LIND-
SAY, Box 12-R, Bradley, lll. 60915.

JOYOUS TV viewing! Silent commercials-
sound returns automatically! Novel, ingenious
idea. Fun project. Ordinary parts. Detailed
plans 2.00. HOBBY ELECTRONICS, Box 2172,
Capistrano Beach, Calif., 92624

“32-FUNCTION digltal computer kit, 24-pin
IC, 12 transistors, complete Instructions, now
only $14.00. ELECTRONICS, Box 278A, Cran-
bury, N.J. 08512."

HIGH POWER TRANSISTOR AS

1BM computers, where they wer

These heavy duty assemblies were removed from

SEMBLY

e used as serles

PRICES

Ic SLASHED

FACTORY FIRSTS

NATIONALLY
KNOWN
BRANDS
SATISFACTION GUARANTEED

DIGITAL TTL
ITEM 1-99 100-999* ITEM 1-99 100-999*
7400N ....32¢.... 28¢ 7472\ ...40¢.... 35¢
7401N ...32¢.... 28¢ 7473N ...52¢.... 45¢
7402N ....32¢.... 28¢ JA74N . 52¢... 45¢
7403N ....32¢.... 28¢ 7475N..$1.00.... 85¢
7404N ...35¢.... 31¢ 7476N ...60¢.... 55¢
7410N ...32¢.... 28¢ 7487N ....60¢.... 55¢
7420N ...32¢... 28¢ 7490N..$1.00.... 85¢
7430N ....32¢.... 28¢ 7492N..$1.00.... 85¢
7440N ...32¢.... 28¢ 7493N..$1.00.... 85¢
7441N..$1.75. $1.45 7495N.$1.30..$1.15
7442N..$1.35..$1.15 74107N .55¢.... 50¢
7447N..$1.30..$1.10 74121N 70¢... 60¢

*MIXED TTL PRICES

LINEAR INTEGRATED CIRCUITS

709C MINIDIP ..60¢ 10/$ 5.50 100/% 51
723C DIP ... $1.15 10/$11.50 100/$100
741C MINIDIP ..60¢ 10/% 5.50 100/$ 47
748C MINIDIP .80¢ 10/$ 7.50 100/$ 70
558C MINIDIP $1.25 10/$12.00 100/$110
NES65A DIP ....$3.57 10/$30.00

LM309K T0-3 ..$2.50  5/$11.25

GENERAL PURPOSE
SILICON TRANSISTORS

2N3638 PNP ........ 20¢ 10/$1.65 100/$15.00
2N3638A PNP .......22¢ 10/$1.80 100/$16.50
2N3641 NPN .....23¢ 10/%2.00 100/$17.50
2N3643 NPN .......23¢ 10/$2.00 100/$17.50
2N5133 NPN .......15¢ 10/$1.25 100/$10.00
2N5134 NPN ... 15¢ 10/$1.25 100/$10.00
2N5137 NPN .......18¢ 10/$1.50 100/$13.65
2N5138 PNP ........15¢ 10/$1.25 100/$10.00
2N5139 PNP ......15¢ 10/$1.25 100/$10.00
2N3055 NPN ........... $1 10/$9.50 100/$86.25

1 AMP SILICON RECTIFIERS

regulators in the low voitage supply. Each unit IN4001 50PIV ...12/$1  100/$6 1M/$49
contains 6 150 watt PNP germanium power | For 1IN4002 100PIV ...11/%1 100/$6 1M/$51
transistors, each mounted on its own doubie IN4003 200PIV ....10/%1 100/’$7 1M/$53
sided muiti ribbed heat sink. These transistor IN4004 400PIV ...10/$1  100/$8 1M/$55
heat sink combinations come apart to make IN4005 600PIV ...... 9/%1 100/$8 1M/$61
6 Individual units. Also contains 20 amp. | aster 1IN4006 800PIV ...... 7/%1 100/$9 1M/$75
Heinemann circuit breaker with extra spdt 1N4006 1000PIV ...... 6/%1 100/$101M/$83
switch contacts, 8000 Mfd. 15 voit computer
grade capacitor, 2 large power resistors, double SlLlCON SlGNAL DlODES

PC edge connector and more. A rare bargain.
STOCK NO.F5101 10.00 ea. 2/19.00 3/25.00

MINIATURE STEREO AMPLIFIER

This 2”'x7"" board is a
compiete steareo amplifier
It requires 12 volts to be
operational. Has tone, bai-
ance and volume controls.
Output is 2 watts per che-

IN4148 (IN914 equiv.) 20/$1 100/$4.50 1M/$35

service

USE

ELECTROLYTIC CAPACITORS

Values from 1 usd through 2200 ufd. Com-
petitive prices listed in latest flyer.

MOLEX IC SOCKET PINS

100/$1.00 200/$1.80 300/$2.60 500/$4.20

nel. Wt 1 ib. Z| P 700/$5.80 1000/$8.20 ea addn 1000/$7.50

STOCK NO. F5102

9.50 ea.  2/17.50. DISPLAY DEVICES

EGMENT TUBE vvooovvvevovevee 75

COMPUTER GRADE CAPACITORS | IC GRAB BAG 3 OIS 1
BB yoLrS STOCK  PRycE s DISPLAY KIT (TUBE+7447+7475+7490)$$6 5
20,500 10 A2336  1.25 6/7.00 | 3o 9T LI 7 SEGMENT LED (MAN-1 TYPE) ... 700
40,000 10 A2026  1.50 6/8.00 dual In lines. marked DISPLAY KIT (LED+7447+7475+7490+
74,000 10 A2118  1.75 6/9.00 and unmarked. RTL, RESISTORS) -eveeroeoerrecerr e $6.40 3/$18.25
150,000 10  A2254  2.25 5/10.00 | DTL and TTL. Plus
60,000 20 A2249 225 5/10.00 | reprint of articie "How 1, & Y> WATT 10% RESISTORS
43,000 25 A2337  2.25 5/10.00 | to test unknown ICs. . /
M R OAN Ia oem | Senoonn i 5 075120, 100100, 00713753
5500 a0 A2339 225 5/10.00 | 1.50 per Pk. 4/5.00 VoW ¢ 30/90¢. 100/82.50. 500/411.25 as
60,000 50 A2340 3.00 4/11.00 low as 1¢ ea in quanmy -see catalog
3500 55  A2221  1.50 6/8.00

COD orders accopted for same day shipment,
Call 218 681 6674.

Free Catalog—Llarge Quantity Discounts—Orders
Lless Than $10.00 Add 25¢—Others Postpaid

DIGI-KEY PRICE PACESETTER

FOR QUALITY IC’S
BOX 126H THIEF RIVER FALLS, MN56701

Inciude sufficient postage. Excess will be refunded. Send for new
Winter catalog. 56 pages of electronic bargains. Min. order $3.00

A\ DELTA ELECTRONICS CO.

BOX 1, LYNN, MASSACHUSETTS 01903
Phane (617) 388-4705

mail

Circle 85 on reuder service card Circle 87 on reuder service card
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0 2.MV1s, Amber, visible jumbo epoxy lens upnght ..... $1.00 E
O 1-MV2#, TO-18, Dome, green, visible . . i.0EED - L.00
O 1-mv-2%, green small dome, green ditf. te ... 1.00 >
[J 1-Mv-2¢, clear amall Pplastic dome, green diff. lite . 1.00
J 1-MV.3¢ micro-mini ‘pin head’ don:ie TO18, green lite 1.00
(] 3-mVv3%, visible, ‘‘coax pin pak'’, red, mini dome lens .. 1.00
£ 1-Mvas, stud, high power, red, 2-wnttsd. a AL oo J.:s 0 $1.49
O 1-MVAaH*, stud, high power. hi-dome, red, atts ..., .95
{J3-MV108B, | visible, red. clear, dome lens, TO-18 . .. ... 1.00 HIGH POWER , .,
[J 3-MV10C ivisible, red, diffused, dome lens, TO-18. 1.00 TRANSISTOR
[J 3.MVS50%, axial leads, micro-mini dome, clear, red l.gg WITH HEAT SINK
] 3-MV55#%, axial, micro-mini, red lite, red lens 1. : .
(] 3-MV5012#, viiible, red, small dome lens . . 1.00 HHme () (o ol
[]3-MV5020%, jumbo clear dome, TO-18, visible, red 1.00 G R O e
[] 3-MV5021%, jumho red diffused lens, visible, lite RED  1.00 " 2N174 ‘doorknob’ transis-
£) 3-MV5022%, jumbo red lens, visible RED lite, spade, upril.00 tor TO-36, geqman s
0 3-MV5026*, ,umbo red diffused lens, RED lite, spade.. 1.00~& ENE, RSOl gatisy hE o
0 1-MVB040*, 4-LED red array, with 6-lead pak ... .. .. 1.49 (O S0 (il <0 Wiy WO
[0 3-MV3054%, visible, red, jumbo dome lens, upright . 1.00 n‘fiue .+ migh p
rs, ete. Mounted on
] 2-MVS080*, TO-18, micro-mini. clear dome, red . 1.00 hent sink 5 x 2V x 1Y4”
{J 4-Mvs082, visible. red, clear fiat lens. TO-18 . . . 1.00
[J 1-MV5222%, green hi plastic dome, diffused green ln.e . 1.00
(] 1-MV5222%, clear hi dome, diff. green lite . .. ... 1.00 Gl “GLASS AMP I
[ 1-MV8222%*, jumbo dome. Rreen. panel snab-in . . . 1.49 SPACE AGE FEATURES
1-MV5322*, jumbo dome, GaAsp, panel snap-in Yellow . 1.98 Type PIV Sale
1-MV5491%, jumbo, Tri-State, RED, GREEN, OFF, special.98 ) 1N3245 200 $.14
J 1-MV9000*, cnrtridge panel lamp, sealed, red, clear len51449 [ 1N4246 400 22
[12-MT.2*, Photo Transistor, light sensor. TO- 1 0 0 1Na247 600 .39
[} 2-ME- l', infra-red, parabohc lens, pin type . .....
0 1N4248 800 .49
0 3-ME-3#*, infra-red, ible lite, '‘pinhead’’, single lead 1 00 0 1N4249 1000 59
[J3 ME-4%, infra-red ible’”, T0-18, diff." dome . .. -
a3 ME-SO‘. infra-red, '““invisible”, axial, micro-mini ... 1.00 . Meets critical JAN specs. A
glass '‘ball of silicon
OPTO-COUPLERS ? strength’’ that meets JAN
\[J MCD1* 3000V lsolation Photo Transistor. . . .. . $3.95 specs, high reliability, with-
[J MCD2* 1500V lIsoiatlon Photo Dlode. .. . 29 stands avalance power
O MCT1* 4000V Isolation Photo Transistor. .95 surges to 1K watts. ONE
MCT2* 1500V Isolation Photo Transistor . .29 amp ratings with 2 amp

*Monsanto Equivalent

CALCULATOR
KEYBOARD

995

O Etched calculator board
with holes, as above, leas

3 for

MCT2-D* 1500V isolation Twin Photo ‘I’ranslstor

MCT5-
MCTS-

10* 10,000V Isolation Photo Transistor.
25‘25,000V Isolation Photo Transistor. .

LED Readouts

All fit 14-pin IC sockets,

7 SEGMENT

MAN-5

soull

capabilities.

Axial

POTS

Type F
Screwdriver

leads.

ALLEN BRADLEY
‘TRANSISTOR'

5V 10 to 20 mils, 0-to-9 adjust. for $1
numerals, plus letters &
decimal. With spec sheets. Ohms [ 7.5K
*Monsanto Equal. MAN-1 0 75 [10.0K
**MAN-1 Specs. V 0100 (200K
t35-Diode Array. SLA-3H 0200 O2s.k
i 0280 [ 50.K
MONSANTO Color . 0500 [J75.K
“aLL LED" Type Slze:| Display| Decimal| Driver Each Special 0750 0O 100K
1.0K
O MONSANTO MAN-1% 27 | Red | ves |SN7aa7 | a.s0| 3 tor s12. Wl |2 30K 22508
[0 MONSANTO MAN-2* .32t | Red Yes 2513 | 6.50 | 3 for $18. 0 5.0 (] 5 Meg
O MONSANTO MAN-3* 115] Red Yes |SN7448 | 2.25 | 3 for $6.
O MONSANTO MAN-3% 115 Red No | SN74a8[ 1.49] 3 tor $3. ALLEN
[ MONSANTO MAN-4* 190| Red Yes |SN7448 | 2.95 | 3 for $8. BRADLEY
[J MONSANTO MAN-4* 190 Red No |SN7448| 1.79 | 3 for $5. — ‘MICRO-
r
O MONSANTO MAN-5* -27 [ Groon | Yes |SN7447] 6.50] 3torsia il 2"0:5 )
[ MONSANTO MAN-8* 27 [Yetlow| Yes [SN7447] €.50 2 for 518, l1)0% izn Mounts 1,17
“REFLECTIVE LITE BAR" (SEGMENT) LED READOUTS! ** *® Decimal right or lefe [iwle; “ith shaft. fincar,
O LITRONIX 707** (MAN-1) 33 | Red Yes |SN7447 | 3.50 | 3 for $9. ‘:’"— e 3‘for $1
[0 LITRONIX 704**% (MAN-4) .33 Red Yes |SN7448 | 3.50 | 3 for $9. Dhm;s 0 5.0k 8 ‘;‘::
O OPCOA SLA-1%% (MAN-1) .33 | Red | ves |SN7447 | 3.50 | 3tor 5o. M D109 O 7.5 25X
0 OPCOA SLA-1%* (MAN-1) .33 | Red No |SN7447 | 1.95 | 3 for §5. O 2.0k [20.k 05 Meg
W
O OPCOA SLA-3H Glant Digit__ .70 | Red | Yes |SN7447 | 8.60 | 3 for $2a. {5 Jluh Locknut Bushing &
O OPCOA SLA-2 Plus/Minus/1 .33 | Red No |SN7447 | 3.50 | 3 for $9. [!ow prices
O _OPCOA SLA-11C (MAN-5) .33 |Green | *#2* [sN7447] 495 [3tor $13. 0 by
COA SLA-12 PI Inus/1 .33 = ; 3 =
O opCoAa Plus /Minus / Green SN7447 | 4.95 for $12 PAKS
STOCKS

HOBBY EXPERIMENTAL ‘LED’ KORNER

O 2-SPERRY SP332,

twin digit, factory rejects. .33” charnc. no tes .$1.

O 1-0PCOA SLA-11%, like MAN.5, green, 1-or-more segs gone. 33” charnc $1.29
8 1-OPCOA SLA-13%*, 0.7 charac. ren,dou'. 1-or-more segs missing. . . .$1.29
85-MONSANTO opto isolators, no test, 1500V ook . .%1.00
O 10-LED HOBBY SURPRIZE, asst. types, factory re]ects “no test feem. IR $1.00
0O 1-OPCOA SLA-1®, MAN-1, red, .33” charac. l-or-more segs gome . ..... $1.00
O 1-MONSANTO MAN-4, 197 chnrac l-or-more segs missing, red ....... $1.00
{J] 3-MONSANTO MAN-3, (the claws) .12” charac, red, some segs gone .$1.00
* Reflective bar segments, while Monsunto all LED segments.
SPERRY ‘““ORANGE" Each digit is 7-segment 3 LED
= TWIN/DIGIT ARRAY LED (MAN-3 type) and DIGITS
" internally *‘multiplexed’"
Type SP332, ench digit is | and driven by one SN7448., ON A DIP
individually controlled op- Similar to DL-33 by Litronix @]
— erates off 180VDC, oo { .. ... intended for calcula- 8.88
(o] ua, 200 mw. Color: ORAl\Gh tors, clocks, test equipment, s .
ss 95 7.digits, glass protection | etc. Encapsulated in red
' over digits, Character | transparent epoxy in 14.
3 for $15. height: 0.33. P.C. mount- | pin dip pak. With decimals.
ing. Size: %7 x %4”. 9-pins | High brightness, character
per digit. Drner SN7447. | size .12 x .077. Requires P‘ 71
.‘.. -— | 8V 10 mils.

S ‘n

™~ @
Buy 3 —
Take 10%

READOUT
0 MAN-1
0 MAN-4
O7o7*

0704+
O sLA-1#

- ,uu.

)

¢

Char.
.27 h.
.19 h.
"33 h.
.33 h.
-33 h.

$9.9

LED MITY DIGIT “DCM’S” {5 bl

Scientific Devices “‘Digital Counting Modules’ outper-
form any other DCM on the market todny More fea-
tures than ever before! Not g ot 1 ts
not mixie but the modern LED. Choose (rom such famous
manufacturers as Monsanto's MAN-1, MAN-4, Litronies
707 and 704, Opcoa’s SLA-1 (the last 4 having charac-
ter heights of 0.33 at no extra charge). Each kit in-
cludes 3x2” p.c board with fingers for a FHREE edge
or, nting dip socket, LED readout of
Monsanto your choice, resistors, 3 1C's, and Molex connectors
Litronles  (this ELIMINATES SOLDERING YOUR IC s). apd
Litronics  pooklet. INCLUDES P.C, EDGE CONNECTOR — FREE!

Qpcoa Pin-for-pin MAN-1,** Pin-for-pin MAN-4, elec. char. same

8]
Only

Maker

“C-MO0S” IC
CIRCUITS

Type

74C00
74C02
74C04
74C10
74C73
74C74
74C7T6

000000000000,

0 CD4013AE
[0 CD4016AE
] €D4023AE
[0 CD4035AE

PRV 15 amp

50 [s.e6s
100 ([ .8s
200 [J1.23
300 []1.48
400 (O 1.8s
500 (J2.58

<Tuo ‘TRIACS’

-
om
]

anvad
aaana

DD000o0nN
NN

switches $2.50 Board

g .Properly etched, drilled, “MULTIPLEXED,” with proper
diodes. Ready 1o go! Used with our own CAL TECH's
5001 chip advertised at $ 9.95 or equal to Cal Tech
or Mostek chip, Keyvboard uses the new manufactured
. f by OAK, printed-circuit low-profile FEATHER TOUCH
switches. 0-t0-9 in white with black letters. Decimal
white with black dot. CE, CL and the 4 function
switches are in blue with white characters, Designed
by top maker. Size: 6%z x 4% x Y,”, All etched con-
, nections link to take a 12-pin edze connector.

] Cal Tech 5001 12 dxgnt calculator 28-pin DIP for $ 9.95
C) Keyboard, 5001 ‘‘chip’’, and 12 MAN-3's, specs $35.00
O Twelve MAN-3's for above J $17.50
[0 Twelve MAN-4’s for above . ................ $32.00
O Twelve MAN-1’s for above . $42.00

OAK FEATHER-TOUCH ssie 49 ¢
*For RTTY SWITCHES No. [ 8¢
*Printed Circuits Mfd. by OAK (Ham's note, 0 0°[] ge
*For Unique Panel RTTY, too) ddnia KsYséemsd. 0O e 0O cet
3 Bame RS UuBe n eybonr L
Switched Caleulator, SPST. Normally 8 2.0t
Open, 24V 1 amp contacts. ae 0 =t
Characters and letters g+ =
1 easily changed. ¥~ high. O 5* O ¢
tBlue top, Printed circuit. De*q xt
white characters. *white top. black numbers. O 7% .e

O Kit of 17 above switches for keyboard $7.50

iér ““CALCULATOR CHIP”

0O c¢T5001 Chip [
Similar to Mostek 5001. Outperforms Texas 8-
digit TMS1802. A 10-pin DIP. Adds, multipiies,
subtracts, and divides. Use with 7-segment
readouts, Nixies, and LED’s. We include sche-
matics, instructions to build calculutor.
O CT5002-9 Volt version of above — $9.95
0O CT75005-.Same as above with MEMORY — $14.95

NATIONAL EQUALS ON
+'DIGITAL CLOCK on a CHIP’

any ““Chip” D$12-88

*Money Back Guarantee!

DiGIT

9.95

3 for $27. -

h:ﬂrs b4

Description Sale gyar:
05311 28-pin, coramlc, any readout, $12.88 ~ With
g 6-digits: A-B-D s Spec
24-pin, ceramic, any readout 12.88
3-digita: v ' Sheet!
O $313 28-pin, ceramlc, any readout, $12.88
6-digits: A-C
05314 24-pin, plastic, LED and 512.88 Save!
incandescent readouts, 6-digits: A-B
Code: A—Hold Coum.. C—1 PPS Output.

B—Output_Strobe. D—BCD
] 1-MmMS316, DIGITAL ALARM CLOCK _I

FACTORY FALLOUT — $1.49 EACH
AM RADIO ON A “DIP" oniy $1.49 O
Over 50,000 pieces purchased from SPRAGUE ULX2137.

Desxgned for superhet AM radio applications Contains
two amplifiers, a mixer oscillator, agc detector, and
voltage regulator on a single chip. It's inflation-fighting,
economy priced because we can’t test ‘em! With spec
sheets and diagrams. 14-pin dip pak. Supply Vee 14.
Money back guarantee

100-PC. JUMBO CORNING 03—

“METAL OXIDE" RESISTOR KiTs 0 $2.50
First time ever offered! Corning's Type C, NA, NC, and
FP—all in 1 low-priced package. The FINEST RESIS-

TOR ever made! 1%, 5%, 10% tol. With many dif-
ferent values from 150 ohms to 10 megs. Includes

Y 13, 1 and 2-watt units, Designed for critical hi-fi
mlll(ur) precision eapt. Wt. 1 lb.

“AEROSPACE” BABCOCK & LEACH

CRYSTAL CAN
RELAYS

12 for

U0$3.50

hermetically  sealed,
ini 1/6, half, and
crystal can types in
6.12-24V in asst contacts
up to 4PDT, 1 amp up 10
amhs. Such types as BR40O,
41, 10, L 16, 24, ete.
Sorr) no choosmz vollnxes
or types. From factory mix-
(ures to you! Good
ass if you are space-
mmded at low prices.

Measureu only %; x 1 x
1%4”. Plastic cased. Like
KNP type. For pc hoard or

POTTER BRUMFIELD
MiINI CAP RELAYS

socket, 14 lugs, 1-B/32
stud 100! Both 4PDT.” All .
ceramic  construction, 3 PR.49 Y°‘" et

15 VAC

amps, contacts. For r-f ant, 4 (. ¢g s 24 vOC

switching. Wt. 1-o0z.
HI-FI 17 SQUARE
MINI METERS

* Plastic case $1.49
* Red needle indicators

[] VU, side mtg, plus 3 minus 20 db.
O VU, front mtg, plus 3 minus 20 db. 3 tor $3.75

0
Terms: add postage Rated: net 30
Phone Orders: Wakefield, Mass. (617) 216-3829
Retail: 16-18 Del Carmine St., Wakefield, Mass.
(off Water Street) C.0.D."S MAY BE PHONED

MUX’'D DIGITAL CLOCK PC BOARD

/‘7‘755'5[77. MAN-1's,

Your choice $2.50
1) and 704 (MAN-4), and
Oncoa’s SLA-1  (MAN-1).

Each board properly multi-
plexed for 6 digits, to hold
MAN-3's. MAN-
Litronies 707 (MAN-

4's, sheeta.

O MAN-1
[0 MAN-3
]l MAN-4
Board 673” long with spec (] 8-MAN.3A's

for

thronlel 707 {MAN-1*)
Litroi 04 (MAN-a%%)
Douo- LA 1 (MAN-1%)
above board. $9.50.
* Elec char. same as Monsanto devices MAN-1 or 4. |

Circle 88 on reader service curd

NOVEMBER 1973 ® RADIO-ELECTRONICS

www americanradiohistorv com

POLY PAKS

P.O,BOX $42R, LYNNFIELD,MASS, 01940

|
3 15¢ CATALOG on Fiber Optics, 'ICs’, Semi's, Parts
|
|
]

103


www.americanradiohistory.com

U.S. GOV'T ELECTRONIC SURPLUS

@ MNationally Known - World Famous SURPLUS CENTER offers
tinest, moat expenaive, Government Surplus electronic units and
componenta at a fraction of thelr original acquiaition cost.

IBM COMPUTER POWER SUPPLY "

e CITEM22.930XYZ ) ¢ ensive. regu-
lated unit, Fine lor rnlle[e labs, research
ca's.. service shops, ete, Pure DC over 3 wide
range of voltagés. DC outpul roltages 6, I2,
48. elc. Wide range of AC vollages available.

® Finest transfommers. filters. transistor load
regulation System, lndem ndent nf line voltage
fluctuations. Contains live separate rrcllher
avetema Unit 18 fumisned without Small -

ulating Card” which can be easty made or can
be by passed. hum lnd c‘ultul( dl.\gnm fur-

nished. A0 x 12"
$26.95

Coal Gov't ;
ONCE-IN-A-LIFETIME SPECIAL

Over $300.00

BURGLAR-FIRE ALARM SYSTEM
o (ITEM #1135-8) - - bual atarm

ayslem zives waming ot (ire or beah-in,

Operates on  LI5-VAC, Control wnit, 2-
hude flash fire. 2-myreury column, 3-door
window actuators, alstm hell, 100 fr,
wire. mstruction®. 8%+ 117 4 37, (1 Ihs)

STANDARD DIAL TELEPHONE

o (ITEMRIIS)- -
telephone same as used throughout U.S.A, utrac-
tive polished black. ke new condition. U'se as
extension phone Lo privale systems of cnmmect
neveral phones together for local intescom Sys-
tem. Full instructions are lumished. Wi 9 ibs.

Standard,  commercial

Orignat
Ccox
$24.50

STEP-BY-STEP TELEPHONE SWITCH

 CITEMEM38)- - gnaspe  “up-andoaround'
switch. Great riperimental item. When used with lwo-
wire telephone dial will select any number ¥om 0 to 100. [
»1.“- In(ercom or prisate system. Lse 0 fuM of remote
1 star mnlms\l etc, Complete with contact bank.
1
. ) Cost Over $90.00 $8.95

lephune  dial for use wih siny
ution ¥ i purchased sl same Lenie us
24 Switch b, Order as 1 LiEM 'nm\ s 51.97

o {ITEM #21-959) - - (‘ce 1o count electricallv.
Use tn count numher of times door 15 opened after
business is cluned, to show changing prces. labara
tore uses ete. Wil count 1 far each pubse and will

VIR Yy
Grc $4.99

transfer JOth count 1o nexi umit, 4%

1% Mhs. ) One. Co  kacn $1.99

200 AMP., 50 YOLT, SILICON DIODE

& {ITEM #22-963 ) - - A Four Stur Buy! Nex, leadina
make, Heavy duly unils excelient for use in 12 ot 24-voll
fast chargers, high cutrent power Supply s stems. elc.

22 x I % 14, X'~ 16 SAE mounting threads, { 1 16,

List Over $15.00 $4.98

AC PROGRAM TIMING CLOCK

o (ITEM AIS8) - - Zenith 115-VAC umit. Use
for peciodic mgnalmg. work breaks, classes. tum

any ume in
feature. Can bo mulnple %rolﬁnmumd 13-amp. con
)

cts. 8427 1 6%’
$15.75

Cost Gov't
Over $30.00

SNAP AROUND VOLT-OHM-AMMETER

o (ITEM H21844) - -
opening the line. Simply press handle and snap the probe
around the conductor. Rrads cutrents from .25 to §2%-
amps. Reads voltages to 300 reads ohms ub to 500, Test

Measures AC current without

molors. appliances. etc. Three current ranges, [wo sol(-
age mnges. With case. test leads. %7 v 37 v 1Yy

$39.95 (28, )

SPECIAL SALE
Correspondence
Course In

ELECTRICAL
ENGINEERING

¢ (ITEM#9-181 ) - - gpeain technical training at low cost’ Lincoln
Enginecring School has suspended Its Correspondence Courses becausr
of rising costs. A limited number of Eleciricat Enginecnng Courses are
svaitutle. buC s ihout the examination crading service. The course con-
slsts of 13 Irsson books. each with associated exams and siandard an-
swers. RBonk ﬂl’a(‘ll')lnl prize winnming Home Experimental laburatory
Bench fumished al o Xt cost.

SB 79 Presafa in U5, Z
$10.7 9 outsidr ' 5.1

RUNNING TIME METER

o (ITEM #2188 ) - - Record number of np-
erating hours of electric lights and electrical
devices such as refrigeratoes, furnaces. etc.

Records total hours, tenths and hundredihs vp
to 9.999.99 hours.” For 1i3-volt, 60—cycles. =
Size #4° x3' 2 22"". Shipping welght 2 1hs, 34 3¢

Cost ©

ver $29.00

COMPUTER TRANSISTORS ON HEAT SINKS
18M Camputer Quality Usits
o (#22-828) -- Unit consiats of one 150
walt pawer (ransisior on heawy, ribbed,

alumirum  heal sink, Many expefimental

uses. {(11b.1 51,95

Cost Gov't Over $10.00

® {#22-915)- - Unit consists of two 150-
watl power transistors, 2 Pols.. several
diodes. capacilors, resiators. etc. on heavy,
ribbed aluminum heat sinks. Vdeal lor use as
motor speed control, (41

Cost Gov't Over 133.00  $4.91

DEPT. EW-113 LINCOLN, NEBR. 6850)
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“DIGITAL speedometer with numeric readout.
Plans $4.50. KIMTRON, Box 80134, Chamblee,
Ga. 30341

ELECTRONIC combination lock solid-state.
Plans $2.00, kit $29.95. RICHARD MEUSE, 9
Appleton Terr., Everett, Mass. 02149,

FREE catalog. Most unusual electronic kits
available. Music accessories, surf, wind syn-
thesizers, wind chimes, many others. PAIA
Electronics. Box B14359, Oklahoma City, OK
73114,

DIGITAL IC manual—1973 edition—1500
types. Doubie listing by type & wiring diagram
number. Many cross-referenced. $3.95. ELEC-
TRONETICS. Box 278, Cranbury, N.J. 08512,

ELECTRONIC organ kits, keyboards and
many components. Independent and divider
tone generators. All diode keying. IC circuitry.
Build any type or size organ desired. Supple-
ment your Artisan Organ. 25¢ for catalog.
DEVTRONIX ORGAN PRODUCTS, Dept. B,
5872 Amapola Dr., San Jose, Calif. 95129

Lo itasiomeein ot dmitin it b s st e |
FOR SALE

B R W T T R A T T

FREE catalog. Tremendous electronics bar-

gains. PACIFIC, Box 4192G, Mountain View,

Calif. 94040.

LOW noise resistors—'% W, 5%, carbon film
for 3.5¢ each. Fifty of one value for $1.25. All
5% values from 10 to 3.3 megohms in stock.
Specifications upon request. 75% postage and
handling charge per order. Deduct 10% on or-
ders over $50. COMPONENTS CENTER, P.O.
Box 134, N.Y., N.Y. 10038

MANUALS for Govt. surplus radios, test sets,
scopes. List 50¢. BOOKS, 7218 Roanne Drive,
Washington, D.C. 20021

JAPANESE new products monthiy! $1.00. Re-
fundable. DEERE, 10639 Riverside, North Hol-
lywood, CA

WHOLESALE prices on electronic parts. Large
discounts. Free catalog. DONLYN ELECTRON-
ICS, P.O. Box 15421, Phoenix, Arizona 85060

NEW FM deviation meters $75.00. Free infor-
mation. Write ECM, 412C N. Weinbach, Evans-
ville, Ind. 47711.

CMOS, TTL, tinears, LED's. Surplus bargains.
Stamp brings free catalog. GODBOUT, Box
2673, Oakland, Calif. 94614,

FREE catalog lists resistors, tubes, transistors,
rectifiers, condensers, tools, tuners, etc. etc.
HYTRON HUDSON, Dept. RE 2818 Kennedy
Bivd., Union City, N.J. 07087,

SEMICONDUCTOR and parts catalog. J. & J.
ELECTRONICS, Box 1437, Winnipeg, Mani-
toba, Canada

FLASHTUBES, capacitors for automotive tim-
ing light replacement. Catalog. KOHLER
ELECTRONIC Box 57, Elk, Calif. 95432.

POLICE receiver, scrambler decoders. Free
catalog. Special discount priced on many CB
radios. KRYSTAL KITS, 2202 S.E. 14th, Ben-
tonville, Ark. 72712,

COLLECTORS Records of Dallas presents the
largest oldies record catalogue. Over 6000
records listed for sale, 50¢ to $150.00, years
1948 to 1972. Cost of 60 page catalogue is
$3.00, refundable with the first order. Send to
COLLECTORS RECORDS, POB 44017 B, Dal-
las, Texas 75234.

EXPERIMENTER supplies, PC chemicals, soi-
der, adhesives, accessories—Free catalog.
TECHNICAL SERVICES, Box 687R, Arlington,
MN 55307.
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15 AMP CHARGER KIT

Brand new GE transformer with solid state
rectifier. Assembled in minutes and ready to
charge any 12 volt battery up to 15 amps.

— #PK-4 $7.50

POWER AMP TRANSFORMER

115 VAC input. Output 70 VCT at 3 amps.
Makes a mignificent power amp.
#735-43 $1.50

7 Segment LED display,
similar to MAN-1  $3.50
7 Segment LED dispiay,
similar to MAN-3  2.00
7 Segment LED display,
similar to MAN-4 3,50
LED (red) 3 for $1.00 **
LM 309K $2.00

r—

PA234 1 watt audio amp $1.28
PA264 5 watt up to 25 voit regulator 1.25
PA265 5 watt up to 37 volt regulator 1.50
GE THYRECTOR 20 amp peak,

30 volt surge protector 5/%$1.00
709 OP AMP TO-5 3/$1.00
DUAL 709 OP AMP 15

b
HOW’'S YOUR MEMORY

RCA MEMORY STACK

ultra compact 32x32x9 $50.00
MEMORY STACK 32x32x16x9 frames  100.00

SINGLE PLANE 64x64 10.00
SINGLE PLANE 32x32x16 15.00

AM-FM RADIO $5.50

Fully built, with AC supply, no cabinet,
no speaker. Send for free catalog.
Postage extra on above items.

MESHNA PO Bx 62,
E. Lynn, Mass. 01904

-

Circle 86 on reader service card

“IN CIRCUIT”
TRANSISTOR TESTER
model 85

$19.95 PREPAID
MONEY BACK GUARANTEE

Places transistor into actual operation e
Operates upon contact e Clear speaker
tone—no visual observations to make @
Tests Transistors in or out of the circuit.

A complete electronic Tester. No addi-
tional equipment required. Designed to
reach into small areas. Maximum voltage
applied to the base-emitter junction by
Tester is 0.8 volts.

Simple to operate.
United Sales, Dept. 8690
Brightwood, Washington, D.C. 20011

Circle 89 on reader service card
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e
Ty Case|Heat| Sate
Mfr. Type Sink

“AuD'o Watts

60 — TUBULAR CONDENSERS, to .5mf. to lkv, moided too
30 —~ POLYSTYRENE CONDS. finest caps made, asst. values -
10 — PANEL SWITCHES, 110VAC, micro, rotary, thermal, slide . $1.

10 — VOLUME CONTROLS, to 1 meg, duals too, some w/switch . $1. INTEGRATED

(A) TO-5 or DIP dual in line pak

Terms: add postage Rated: net 30

AoTEMICHO! MNINE S e Ons e e Mo rooksamele fawl |Phone Orders: Wakefield. Mass. (617) 215-3829
40 — MICRO-MICRO-MINI CONOENSERS, to .05mi cerafil . . . CIRCUIT Retail: 16-18 Del Carmine St., Wakefield, Mass
S — IBM COMPUTER BOARDS, trans, caps, res, coils, etc. . . . SOCKETS (off Water Street) C.0.D.’S MAY BE PHONED
10 — ELECTROLYTIC COND's, FP’s, & tubular, 2 & 3 sect. too . $1. 14-Pin, DIP ... 8. 1Cs*, Semi’

6 — TRIMMER POTS. 100 500, 2K 5K 10K, ‘25K, Usw. snapoin $1. ‘814-1’::: Wire Wrap .59 ¥ 3 15¢ CATALOG on Fiber Optics, 'ICs’, Semi’s. Parts
4 — MICRO POTS w /knob, snap-in, 1/5w, 25k, 50k, 100k, 1 meg s1. (|14-Pin, Side Mount 1.00 -

30 — YELLOW PACKEY MYLARS, assorted values & sizes . Ol16-Pn, DIP . .. .. so Buy Any 3

10 — POWER TRANSISTOR SOCKETS for TO-3, asst. types ..
64 — PLASTIC TRANSISTORS TO-18, printed circuit %o o

0l16-Pin, Wire Wrap .59

‘29 Oiscount!

P.O.BOX 942R,|LYNNFIELD,MASS, 01940

AMP |Oiw T LA TeT)
LM380 DIP |No 1.
ALLEY” /5 3% et feaseslote [ves 5208 s R oV ac [ S A -
or L]
Buy Any 3 — 0 aw SN76024 |DIP |Yes ::-g:_ ® Now adaptable to boats, L’,'Z"t.ﬂ:c:m
Take 107 0 sw TBAS00 |DIP S a5 planes & cars too!
0 aw |MFC9000%| DIP $2:9) ® The only clock of its
‘0 Dusl2w | 2277 lo:r :::: kind in USA today! + with TIME BASE $64.95
@] — r.mm::r'.n ;r:'ﬁ.m, oiwe Cablnet Is compact ® 12 or 24-hr ciock, 6-digits!
— hms foad 6” x 5137 x 6”. Scientific Devices mtroduces the new any LED K”ronos
O Fwith built mp. Al 9-24V, to 8- }ﬂ_’J 2 di Th hoose the '‘ALL-
*With built-in preamp. A7 3-4%F, = . gital clock. at’s right, you can cl
CHOOSE YOUR READOUT Ln:ip” Man-1, Man-3, and Man-4, and the new reflective
" SEMI-XON 4ie MAN Charac,  gate © Bac trpen vith the Lugor ghgiie: st only one pres
svixon IHONHQE OtretCners | g wh. i G 0 T
KR-102 MAN-1 .27 a7. the GREEN LED readouts at a slightly extra cost.
{J 20-HEAT SINKS for all types of TO5 trans. makes 'em high powei$1. KR-103 MAN-4 .19 47. have more . . . for $19.95 we have available sl-(s an
0 2 - 2N5296 35-WATT NPN PLASTIC TRANSISTORS, for NE-540 $1. KR-104  Nixle® .as 47) (") extra option to Naval Observatory your clock, or
[0 2 - 2N6109 40-WATT PNP PLASTIC TRANSISTORS, for NE610 $1. KR-105 707¢ .33 a7. making it an all- Durpos‘e nll- dut);‘;n:'l Forhmdoor Iant
] 10-1NB2 GERMANIUM UNF diode, clip-in type® . %1 KR-106 704+t .33 47. outdoor activity, Thm'.uﬂ:l!h ; 5 is tfa sllr:‘? 2;
(] $-SCRs 7-AMP T0220, 6-12-24 prv, power tab . .. .. .... Rt KR-107 SLA-1t on the market tolday with ; e }enlo %nes odi ‘\:l ‘grm
0 10-mM0S FETS, 3N187, 3N200, 3N128, TO-18, Fairchild® ... ..$1. KR-108  Same as SLA- 1 bu( t.n::u. time buseThman‘u ucturersRiorgthefiame e
0 5-S5CRS & TRIACS up to 26 amps. B-12-24 prv, studs too . .. .. S1. add $12. 3 ;’310}1‘” e e s'&:;sj mgwm"'“a Frvss
0 2 ~ 2N3819, Texas, N channel, 6600 umho TO-18 . $1. + "MAN" LED readouts are "all LEDs T ‘:l‘" c:l::oe‘r:: Kron’(’)s of your choice and connect with
[ 2.~ 2N2646 UNILIUNCTIONS, plastic transistors, Texas . .. . 81, but the Litronix 707 and Obcoa SLA-1, 10 P WO (o¢ ArORS overall design is simple and easy
S — 2N107, GE, most commonly used pnp, germanium .. %1, like the MAN-1. are of the reflective f‘“y "“: “'_ The. Kithin complete) with Tamoaalblach:
8 50 — SILICON, glass rectifiers, computer, axial leads . $1. bar segment technique, the 704 is the :dcal;.stl;ucTEN TEC cabinet ‘;’)lus all mccessories with
{0 50 — GERMANIUM, glass rectifiers, signal, axial leads® .81 reflective bar version_ of the MAN-4. gokle(l Features include 8 setting controls, 1-hour
- evice 5
0] 5 — 2N170, GE, RF, germanium. npn, transistors, TO-22 .. 81, *The Nixie tube is a T-segment devic: o second. - 1ominute per second, and hold button.
(] 6— 1-AMP 1000 PIV, epoxy, submini, silicon rectifiers .81, as others. P by FHEL '
[] 30 — SOOMW ZENERS, axial 4, 6, 9, 10, 12V rect!lfioers i i: TroTodes orecimion orystal, Scientific Device exclusive!
4 — 2N3055, HOBBY, 40W npn sgilicon transistors, «3 ... 5 T g
H 30 % AMr RECTIFIERS. silioon, snony. seeoried V. axials  $1. CRASTALI TIMERDASE] $19:95 time baac i lipg PonzdNE
[0 1 — PHOTO TRANSISTOR, with darlington amp filter, lens & $1
2 — PHOTO YRANSISYORS with darlington amp, 2N5777, GE. $1
B o oTd L o e s 8-TRACK CAR RADIO STEREO 888
O 1 - 2N30S5 npn, 100W, 15A, TO-3. transistor . .. .81, TAPE TRANSPORT
5 — ER900 TRIGCER DIODES for SClts & Triacs . . . 5 . $1.
% 2 — FET’S 2N5457 N channel 5000 umhos, TQO-92 plasuc o d - $1. Contains complele 8-track stereo recording/playback
0 10 — 1NS14 fast switch P;ill{lciefrosﬂlcon 4 nanoseconds . . . . gi unit you find in expensive car tape decks. Exceilent
2 — ¢ AMP TRIAC 200 L T . . direet replacement unit if your own does not function
B 40— ITTIMICRO MiNI RECTIFIERS silicon porcelain to 1KV |1 8§10 [ piroel rePoeement ur o oy old. and replace. with
[J 30 — WORLD’S SMALLEST RECT. & zeners, 1W, assorted \olts' St new, Less amplifier. Design your own hi-fi stereo
(O 4 — 2N4269 Nixie tube driver transistors 100V npn . . . S systems around it. Uses standard 8-track cartridge.
[0 2 - PUTS, prog. uni-trunsistors. similar to GE-D13T ..... . $1. With hi-fi stereo tape and all its mechanical parts
O 2 - 6000 PIV 50 mil epoxy rectitiers, axial leads* b o $1 that go with it. Operates off 12VDC. Automatic track'
O 10— BENDIX 25 WATT '‘pellet’’ power transistors, silicon* $1 locating and changing plus track indicator output. ¥
O 1 — PHOTO ELECTRIC FE’.I‘, 10,000 uhmos, n channel . - $1 ips speed. WOW and FLUTTER less than 0.6 % MU
[J 4 — 80 WATT, 2N1488, silicon, TO3, 60 Veco, npn . .. ... $1 metal shield motor reduces motor noise to an inaudible
% 4 — 1000 HFE DAR:INGTON T”‘nmsllooés TO- 1_’8 ecase 8‘5 ...... :} one, Uses separate 739 preamp and is ready to go.
1 — 2NS036 HI-PW lastic trans veeo, amp watts . . . Sisa: . ",
O 4 - 2N5296 HOBBY, 55 watts, plastic powers, NPN s $1s Size Nolx SBx (3 \J
% 4 - 2N6109 HOBBY, 10 watts, plastic powers, PNP . . $1. Lowen Prices
S — PLASTIC 35W powers, npn. silicon. hobby 2N6121 N TR .
O S — PLASTIC 35W powers, pnp, silicon, hobby 2N6124 ... .. ... $1, es e e
% 2 - MOS FETS, N chﬂn(r;lel é0§ nmos 3:1%8, %‘g-}g. %gﬁ o - :: B — N
2 — MOS FETS, DUAL GATE, N chan. 3N187, TO-18. Sm.. S nd New “DIP" Packa
D 2 - Mos Fers, DUAL GATE. N clan, 3N140; TO-18: RCA - .. s1 Sale | (1 SN7a30 30| L1 shpsper T gl te sheels on request - 0””
4 — RCA 2N3600 NPN, UHF transistors, tv-fm, TO-18, 1000me . $1. g SN74“oo s0.30 | O SN7432 -38 E]JSN1470 -45 ) () SN74104 .ss [[J SN74161 1 £
O 1 - 300V PLASTIC POWER TAB transistors. 6A BEs | - $1. 85N7 01 .30 | [0 SN7437 60 |0 5:;:;§ ;: 8:"74105 .55 ([] SN74162 1.95
SN7402 30 N oo N - N74106 1.25 |(] SN74163 1.95
[ “EYE C”” SPECIAL EKONOMY BARGAINS! | Osnrs0s 30 Hinyals -S2iQshrere sz 0 74107 70 |Q sh7a1ea 3ls0
[ 10 -555 HOBBY TIMER special, in the mini DIP paks® . s1. SN740s (33 Hfshzay [0 LsN7476 55 [0 sN78112 1.25 | SNoa1es 3o0
0 10 -NATIONAL 301 and 307 HOHRY OP AMP SPECIAL TO5° . . $1. SN7406 .55 | []sN7443 1.5 DSN”” 1-30 ([ SN74113 1.25 [[] SN74174 2.10
[J 15 <NATIONAL & SIGNETIC TTL dip special, all marked* s1. O sN7407  ss | (O sn7aaa 1-53 SN;:;B -95 |0 SN74114 1.25 ((J SN74175 2.10
(] 3-1-WATT AUOIQ AMPLIFIERS, Westinghouse. TO-5 . i 314 JsN7408 35 [ 5N7445 139 Dsnna? 75 [L1SN74121 80 (] sN74176 2.10
[ 15-709 FLAT PAK OP AMPS, 100 % good . .. .. $1. D sN7409 35 [ (JsN7446 1785 | sn74as2 1.15 |[1SN74122 .85 [0 sN74177 2.10
{0 50.710-711 flip lopCOMPARATORS, untested . .. .. . lsal L SN7410 30 | (1SN7447  1.50([] 5N7483 138 |2 oN73123 1.20 (0 sN74179 210
[] 4-DUAL 709, dip pak, op amps, untested ... .. .. . 5 $1. O SN7411 -35 | [J sN744a8 1'50 [0 SN7485 1.15 () SN74139 {.s0 (0 sN74180 1.20
[] 5-7474D triggered fiip-flops, dip, no lest . ........... $1. DSN7413 .95 | (JSN7450 .35)|(0) enyase oL IO SN74130 50| sN74181 450
[0 2-1101 256 BIT ram special, dip, no test ...... A $ LISN741s .55 | (sN7as1 .35 (] sn7as -55 |0 SN74145 1.40 [(] SN7a182 1.20
{J 5-SN7447 7-Seg. decoder-driver fallouts . ... S [JSN7416 55 | ( sN7453 .35 Dsnnsg ‘:-25 (] SN74148 4.50 |0 SN74192 1.95
0 10- TO-S Case 536, 540, 565, 567, 741" b i . . %1, 0 sN7417 55 | O SN7458 SO ([ gN74 -50 () SN74151 1.25 [ SN72193 1 9%
] 5-MOS REGISTERS, 5013-17, mini dips, no-test . . $1. [JSN7420 .30 { O sN7460 .35 0 SN"g; 1.50 |[] SN74153 1.60 |(] SN74194 1 98
(] 5-M0S REGISTERS, 501-6, etc., TO-5, no-test . ... .. .. ... . . %1 DSN7421 35 | (sN7461 39 0 SN7493 :';340 L 5N74154 1.95 () SN74195 1035
8 S — SN7441N, hobby, BCD-to-Nixie driver IC, DIP* . . So$1. LJSN7422 35 | G sN7g62 (39 O sN7a9a 139 ) sN74156 1.42 [0 sN7a196 1 50
10 — LINEAR AMPS, 709, 710, 711, 741, TO-5 . ....... 1. (O sN7425 .30 | (] sN7464 56| SN7ao -30 |[15N74157 1.s5 |[J SN74197 2.10
0 10 — 709 LINEAR AMPS, 711's too, DIP'S® SEzAN DN €1, O)sN7aze .37 [ sN7a6s 50| [ snydss 130 LI SN741s8 1.55((1sN74199 285
0 5 - HOBBY MEMORY CELLS, SN7481, up to 16-cell. DIP* . ... gj. o 1.30 [0 SN74160 1.95
E 10 — RCA CA-3000 OP AMPS, TO-5 case® . . AL s1n ory Marked * Money Back Guarantee Buy 100
5 - 723 VOLTAGE REGULATORS, TO-5* e R S y = Take 20 %
] 4 — PHASE LOCK LOOPS, hobby 565, 560, 66 $1. ==
0 10 — MINI DIPS phase lock loops, 709, 741, 301, 307 “hobby® i 4 y °
0 2 - VOLTAGE nzauurons LM309K, hobby, TO-3 “' NAT'ONAL OP AMPS LINEAR TACTORY Mamyy )
O] 10 4SIGNETIC OP AMP. 531, 633, 536, 550, 556, DIFs, TO-5 g. BUY ANY 3 — TAKE 10 % ® rn:volv v
O 1 «5311-14 CLOCK ON A CHIP, i-or-6 digit, 24-0r-28-pin®. §1.| 7
0 1 -CALCULATOR ON A CHIP, holiby. exp. 40-pin, spees® 1| [ LM-300  Super 533"V, re Sate |SuamtuTELD ""°" '“"
[J 4 <DECADE COUNTER, hobby special, SN7490, DIP pah® $1. | (JLM.301 Hi-performance. omp 132 [0 531 Hi slew rate op-amp (T0-5) .
] 1 -2516 CHARACTER GENERATORS, hobby. for MAN 2 -$1.  [JLM-302 Voltage follower o ':9 0 532 Micro power 741 (T0-5) . . .
] 1. 2513 CHARACTER GENERATOR, Hobby for MAN.-2 | '$1.| O LM-308 Neg. V. reg. .. .. 135 | O 533 Micro power 709 (TO-S) . :
*Untested, guaranteed satisfaction O LM-305 Pos. V. reg X 1.a9 [0 536 FET input op amp (T0-5) o
: 0 LM-307  Super 741 . .. - 133 |0 537 Precision 741 (70-5) o5 .
super Economy $1 PARTS "DOLLAR STRETCHERS” D308, Hi-0]Fet Type Op Amp. . 150 9] SEMATAGET CHCAce QU ()D"’) ‘1a7
[]10-LARGE BABCOCK RELAYS, 24V, unmarked, 2 Ibs. . .81, OLM.309K 5V 1-amp V. reas | 539 | 0 556 5 Times faster than 741C 2.10
[J1-AC/DC CONVERTER, 110 to 9V, 180 ma for chirgers. Nic:\d. sl. 0LM-311  Comparator © 225 | 558 Dual 741 (mini DIP) . 1.00
[02-2.5V MICRO MINI BULBS with lens. bayonet. (LM-320 Minus SV 1-amp V.R.* 3 a0 | O 560 Phase lock loops (piP) -
[] 2-GUARDIAN 12VDC type 1205 DPDT 10 amps cont O LM-320 Minus 12V 1-amp V.R.* 2 oo | 0 561 Phase lock loops (DIP) 3.28
[ 2-SOLENOIDS 24VDC type 1 x % x %”. Stroke Y7, w(plunger\sx 0 LM-320 Minus 15V 1.amp V.R.® "35 (] 562 Phase lock loops (DIP) - - - - L 3.25
0 4-LINE CORDS, 18-2, black, molded plug, 115VAC $1.( [ LM-350 Dual peripheral driver 1.95 | ] 565 Phase fock 100pS (A).. . - ... .- 3.28
[) 1S-NE-2 LAMPS, neon, for 100's applications . .. [ LM-370  AGC squeich op amp .. 1.49 | O 566 Function generator [B5 [t 3.2s
0 1-115VAC RELAY, DPST, 10 amp cost. 2 x 2 x 2V, O LM-371  R-F, I.F, op amp ..~ 182 | O 567 Tone generator (A) . -, o
(0 100-MOLEX SOCKET connectors, for IC's, ete. ... (] LM-373  AM.FM, ssB, 1.A.D. . 3‘72 [] 595 Four quadrant multipller .. ...
] 2-CINCH EDGE CONNECTORS, type fits .056 board. 30 cont. 0OLM-374  AM.FM, ssB IvaD . . 3 [ 702c Hi-grain, DC amp (TO-S) ... ..
01 10-TEXAS INST type silicon resistors 1-ohm to 10K, Yaw OLM-380 2-watt audlo amptifiey  © ae | U 703C_RF-IF, amp, 14 ckts (T0-5)
] 10-POINTER KNOBS, push-on, black, fluted, Y4 ” shafts . CILM-3028 Differontial RF/IF amp 1 ag | D 798 TV sound IF system .
0] 3-MIKES, xtal, only 17 diameter, 2 lugs - T LM-3070 Chroma. tepordlF.2™P 1.0 [ [ 709C Opoerationat amp (A)
[ 4-CONTROL DATA BOAROS, 100’s parts, w/plugs CILM-3071 TV ehroms e orator - 1.50 | [ 709CV Op amp (mini DIP)
0 15, TRANSISTOR SOCKETS, for pnp & npn transistors roma IF amp ... 1.50 | (] 710C Differentlal amp {A)
[ 2-GLASS P.C. BOARDS, 6 x ] *T0-3 case, — others TO-S 0 711C Duai diff. comp (A)
O 1-TTL FILAMENT XFMR, 115/1/60 to BV @ 120 ma 0 723C Voltage regulator (A)
(] 4-CHERRY MICRO-MICRO switches w/leaf, % x Va x ¥z ] 0 733 Diff, Video Amp . .
) 5-MINI HANDLE TOGGLE SWITCHES, 115VAC, 3 amps, with wire 0] 741C Frequency compensator 709 (A) . .=9
[J 10-RELAYS, crystal can, micro’s, 12 24V, unmnrked 5 - %1 O 741CV Freq. comp 709 (Muu DIP) .49
[0 10-SELENIUM RECTIFIERS, 65 mil, for ac de¢ sets, Only %" sq 51 ] 747C Dual 741C (A) .. , 1.25
O 10 —SLIDE SWITCHES, SPDT, DPST. DPDT. 115/1/60, 3A ... $1 [] 748C Freq. adj. 741C (A) Dhid .49
O 30 —ALLEN BRADLEY MICRO MINI Y watt resistors, asst. ... $1 0 748CV Freq. adj). 741C (m'nl oiP) . ... . .49
O 30 — POWER RESISTORS, 3-10-256m, square, vitreous, asst. vnls. $1. [0 753 Gain Block B e o ANES]
0 10 — MICRO REED SWITCHES, 1” long. transistor work .. .S, 0] 709-709 Dual 70SC (OIP, b 1.00
O 1 — $25. SURPRISE PAK, resistors, caps, transistors, etc. 1101 254 Bit O 739-739 Dual stereo preamp . . ....... 1.9R
O SO0 — TERMINAL STRIPS, 1-to-8 screw & tie lugs 1103 1924 ) RAM Mos .. $3.50 0 741-741 Dual 741C {A) ............. L.00
{0 30— SQUARE DISCS, 85mm{, to 01mf, space-savers . . if O2s13 Characte" RAM mo 8'50 0O 75150 Oual peripheral driver . - .88
0 75 — PRE-FORMED DISCS, condensers, printed circuit a 251¢ Characy, r Gen. ROm 12'50 [0 75154 Dual peripheral driver . . . .n8
O 60 — TUBE SOCKETS, receptacles, plugs, audio, ete. .. ... 07489 ¢4 er Gen. ROM ;3" [J 745512 Dual lne driver . .. T .39
0 100 - PREFORMED RESISTORS, i/ watt, printed circuit . Prolit RAM TTL oy e
R ORTram o g 3.50 [0 PA265 S-Watt voitage r.gulatc 1.1
O 50 — COILS & CHOKES, if, rf. ant, peaks, osc, parasitic 5 mable RoOMm
[ 60 — PRECISION RESISTORS, s, 1, 1 & 2w. 1% s 7.5s Bl CRLEELLLY) O 0o S0 L 55 ofF o o o olfiID
0 eo— 8 gt £ Ooil YOLL [ CA3065 Video Audio system. 150
a
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INTERNATIONAL ELECTRONICS UNLIMITED

7453 ..
7454 ..
7460..

.7/$1.00
.7/$1.00
.7/$1.00

LM308...
LM723
LM739...

NOVEMBER SPECIALS

Sale prices end Nov. 30

TTL

7400 $.25 7444 $1.30 7496 $1.05
7401 25 7445 1.25 74100 1.40
7402 .25 7446 1.45 74105 50
7403 .25 7447 1.45 74107 55
7404 .29 7448 1.50 74121 65
7405 .27 7450 .29 74122 55
7406 .55 7451 .32 74123 1.15
7407 .53 7453 .32 74145 1.25
7408 .29 7454 A5 74153 1.45
7409 .29 7455 .32 74154 175
7410 -.25 7460 .30 74155 1.35
7411 .35 7464 .45 74156  1.50
7413 .95 7465 45 74157 1.50
7415 .50 7470 .50 74160 1.90
7416 .50 7472 .45 74161  1.65
7417 .50 7473 .55 74162 1.80
7420 .25 7474 55 74163 1.80
7421 .32 7475 95 74164 2.95
7422 32 7476 .55 74165 2.95
7423 .37 7480 .69 74176 .85
7425 .39 7483 1.25 74177 .95
7427 .39 7485 1.20 74180 1.15
7430 25 7486 .55 74181  4.50
7432 .30 7489 3.25 74182 1.10
7437 .50 7490 1.25 74192 1.65
7438 .55 7491 1.40 74193  1.65
7440 .25 7492 1.05 74195 1.15
7441 1.25 7493 1.05 74197 1.15
7442 1.15 7494  1.10 74199 2.50
7443 1.25 7495 1.05

Low Power Devices

74L00 .40 74L30 .40 74L78 80
74L02 .40 74L42 175 74L85 1.25
74L03 .40 74L51 .40 74,86 95
74L04 .40 74L71 .60 74L90 1.75
74L10 .40 74L72 .60 74L93 1.75
74L16 .40 74L73 .80 74L95 1.75
74L20 .40 74L74 .80 74L164 2.95
8000 Series

8091 .69 8123 175 8810 .95
8092 .69 8214 1.95 8812 1.25
8093 .68 8280 95 8831 1.95
8094 .69 8520 1.45 8836 1.25
8095 .69 8551 1.95

Linears

LM300 Pos V reg (super 723 V) TOS $ 95 ea
LM301 Hi performance ampi TOS 45 ea
LM302 Voltage tollower TOS .95 ea
LM304 Neg Volt regulator TO5 1.25 ea
LM305 Pos Volt regulator TO5 1.25 ea

LM307 Op Amp (super 741) TO5 .45 ea
LM308 Micro power Op Amp TOS
LM309K 5V 1A power supply reg TO3
LM309H 5V regulator TO5

LM310 Volit tollower Op Amp TO5
LM311 Hi perf volt comp TOS
LM320 -5.2V Neg reguiator TO3
LM320 -12V Neg regulator TO3
LM320 -15V Neg reguiator TO3
LM380 2 watt audio amplifier Dip
LM3900 Quad Amplifier Dip
LM709 Op Amp TO5 or Dip
LM723 Volt req. Dip

LM741 Comp Op Amp TO5-Dip
LM747 Duai 741 Op Amp Dip

.95 ea

75 ea

.50 ea

10/$3.25 .39 ea
5/$3.25 .75 ea

10/$3.95 .45 ea
4/$3.50 .95 ea

NN NN
[
o
®
-

Phase Locked Loops

NE565 Phase locked loop dip $2.95 ea
NE566 Function Gen TO5-mini dip 2.95 ea
NESE7 PLL/Tone Gen TOS5-mini dip 2.95 ea
Memories (data included)

1101 256 bit RAM MOS (2501) $2.50 ea
1103 1024 bit RAM MOS 7.95 ea
7489 B4 bit RAM TTL 3.25 ea
8223 Programmable ROM 6.95 ea

LED

MV10B Visible red SUPER SPECIAL $ .25 ea
MV50 type red emitting .25 ea 5/81.00
MV5020 type Large red .35 ea 3/$1.00
ME4 Infra red TO18 .69 ea
MAN 1 The original 3.95 ea

MAN 3 type 1.95 ea 3 or more 1.49 ea
MAN 4 type ) 2.75 ea 3 or more 2.50 ea
Data-Lite 707 (MAN 1 repl) 3.25 ea
Opto Isolators

MCA 2-30 Darlington $ .95 en
MCD 2 Diodes 1.95 ea
MCT 2 Transistor 1.45 o8

Calculator Chips
5001 LS| (40 pin) Add, subtract, mul-
tiply & divide 12 digit

Data supplied with chip

Data only-Refundabie w/purchase
5002 LS| Similar to 5001 except de-

signed for battery power

Data supplied with chip

Data only-Refundabie w/purchase
5005 LS| (28 pin) Full four func

memory .12 digit display and calc. 7

segment muttiplexed output

Data supplied with chip ......c.o..... e

Data only-Refundable w/purchase

Digital Ciock . . . on a Chip
MM5311 (28 pin) Any readout 6 digit

BCD. with spec sheet $11.95 ea
MM5312 (24 pin) Any readout 4 digit

Ipps BCD with spec sheet $8.95 ea
MM5314 (24 pin) LED-Iincandescent

readout 6 dig. with spec sheet $10.95 ea
MM5316 (40 pin) Normal alarm. snooze

alarm, sleep timer 12 or 24 hr opera-

tion with spec sheet $15.95 ea
CMOS
74C00 $ .90 74C73 $1.70 74C161 $3.25
74C02 90 74C74 1.50 74C162 3.25
74C04 1.10 74C76 170 74C163 3.25
74C10 90 74C107 150 74C192 3.25
74C20 90 74C157 225 74C195 3.00
74C42 2.15 74C160 3.30 80C97 1.50
4000 Series
CD4001 $ .65 CD4023 $ 65 CD4035 $ .65
CD4011 .65 CD4030: .65

Test them yourselves and save

MOS Untested

402 TO5 $ .35 5019 TO5 $ .25
501 TO5 .35 5051 Dip .35
502 TOS .35 5053 TO5 .25
504 TO5 .35 5054 Dip .35
505 TO5 .55 5055 Dip .35
1402 Dip 75 5056 Dip .35
1403 Dip .75 5057 Dip .35
1404 Dip 75 5060 Dip .35
5006 TO5 .25 5230 Dip 1.00
5013 Dip .65 5554 Dip 1.00
5016 Dip, TO5 .25 5555 Dip 1.00
5017 Dip, TO5 75 5556 Dip 1.00

MOS Shift Registers 2500 Series
2502 2506 2509 2510 2511 2518 2519 2521
2522 2524 2525

Ur d seconds

4/$1.00

Grat Bag Speciais
15 Assorted TTL's (dipsy...
25 Assorted DTL's (dips)...

ON ORDERS OVER

$25.00 DEDUCT 10%

Satisfaction guaranteed. All items ex-
cept as noted are fully tested. Min-
imum order $5.00 prepaid in U.S. and
Canada. Calif. residents add sales

tax. Orders filled within three days
from receipt. Please add $.50 per
spec sheet for items priced at less
than $1.00 ea.

INTERNATIONAL ELECTRONICS UNLIMITED
P O Box 1708R
Monterey, Calif. 93940

i;-f__
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CONVERT any television to sensitive big-
screen oscilloscope. Only minor changes re-
quired. No electronic experience necessary. II-
lustrated plans $2.00. RELCO—A25, Box
10563, Houston, Tex. 77018

JAPANESE transistors, wholesale prices, free
catalog. WEST PACIFIC ELECTRONICS, Box
25837, W. Los Angeles, Calif. 90025

TTL IC Semiconductor, Parts discount price
list. 10¢. TOTELEK, Box 222, Goodyear, Ariz.
85338

NAME brand digital test equipment, discount
prices. Free catalog and price list. SALEN
ELECTRONICS, Box 82, Skokie, Iil. 60076

TUNERS repaired realigned and neutralized by
specialists. Uhf or vhf $9.75, combo $15.00.
Major parts extra. Ship to: RAINBOW TUNER
LABS, 4158 Greeby St., Phila., Pa. 19135,

HIGH quality components at low prices. SO-
LAR ELECTRONIC ENTERPRISES, Box 778.
Edmonton, Alberta, Canada T5J 2L4

AUDIO components, TV's, calculators, test
equipment. List of wholesalers $3. AUDIO-
SALES, Box 39R, Bluepoint, N.Y. 11715

SALE calculator chlps CT5005 $9.95. IC's,
LED’s clock kits, chips. ASTRO LABS, Box
524, Mesa, Arizona 85201

NEW challenge to professional thieves, Patent
pending auto 100% theftproof device. Great
improvement to steering-column Inck. Ready
tor demonstration. Looking for buyer. Com-
pany preferred. AUTOLAB, 502 Dryden Road,
Ithaca, N.Y. 14850

CANADIAN'S free catalog LED's I.C.'s, tran-
sistors, SCR’s diodes, parts. CORONET ELEC-
TRONICS, 649 Notre Dame St. W., Montreal,
Canada

FREE catalog. Reeds, tantalums, transistors,
PUT’s, LED's, parts. CHANEY, Box 15431,
Lakewood, Colo. 80215

GIANT 126 page Canadian surplus catalog.
$1.00. ETCO ELECTRONICS, Dept. RE, Box
741, Montreal, Canada

DIGITAL electronics! Complete schematics,
parts lists, theories—Discrete Component Dig-
ital Clock, $3.00. Increase technical com-
petence, hobby skills—Complete course in Dig-
ital Electronics is highly effective, $10.00. Free
literature. DYNASIGN, Box 60R2, Wayland,

Mass. 01778
:ﬂj
|
1)
L

FURMNITURE PADS

MOST VERSATILE
Stereo Theatre
TRUCK OEVELOPED!

3
ad
b

CONSOLE Tv COVER

e

Sralr
Climbing Dolly

32493

TEATS MATFORM 0OLLY

FREE Mustrated brochure

YEATS dollles
1324 W. FOND DU LAC AVE.
MILWAUKEE, WIS. 53205

¥ EXAM

PASS FCC EXAMS! Memorize, study—*‘1973 Yasts-
Answers*’ for FCC First and Second class Radio.
teicphane llcenses. Newly revisad multiple-choice
questions and diagrams cover all areas tested in
FCC  exams.—plus—*'Self-Study Ability Tast.'”
$9.95 postpaid.

3

COMMAND PRODUCTIONS P.0. BOX 26348 — E
RADIO ‘ENGINEERING DiVISION o SAN FRANCISCO. CALIF. 94126
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MORE BARGAINS IN SURPLUS ELECTRO-OPTICS from B & F ENTERPRISES

Just oft the press our Best Catalog yet with 104 illustrated pages of Surplus Electronics, Optics, and Much More.

NICKEL CADMIUM BATTERIES
[J 05 ampere hour 1.25 voit sealed
button cell - .2 for $1.00
[ vented 4.0 ampere hour ceil, plastic
x case .......... <y 3 $2.75
4 J 24 volt pack, sealed cells. mfg sono-
tone, size 127 x 1%’ x 1%" capacity
0.6 ampere hours ... .. $11.75

CORE MEMORY STACKS

One of our most popular sellouts.
Two tyPes available are the 4096
words x 9 bits (36, B64 bits) easily
organized as 4096 x 8 bits, and 8192
words x 4 bits (32,768 bits), manu-
factured by Litton {ndustries and
RCA for Honeywell. Ideal for Minicomputors, some
electronics. but no power supplies are included on the

card.
$60.00
$45.00

Bepgr=—= _-

4096 x 9 Memory . . .
8192 x 4 Memory . .

LED READOUTS

Popuiar OPCOA SLA-7, without decimal
point. 0.27" numaerai height, we formerly sold
these at $4.25, and they sold extremely well.
Because of a fortunate purchase we can offer
them at 3 super-low price. Use for clocks,
counters, calculators

SLA-7 Readouts $2.50

CALCULATOR KEYBOARD

This is a Flex-Key series SK key-
3 board made for pocket calculators.
<1 Dnly 2.36" x 3.76"" x 0.45" thick;
=] Switch matrix for Cal Tex 5001,
5002 or Mostek 5010 or 5012 chips.
Smooth quiet key travel, doubie shot keys, completely
sealed, impervious to dust, moisture and even direct

liquid spills. CK . .. $8.00
$6.00

10 or more

12 vOLT 0.750 AMPERE HOUR SEALED
NICKEL CADMIUM BATTERIES

e

Brand new, manufactured by Gould
National. Size: 1” dia. x 9-3/8" L.
Manufacturer’s list price is $24.50.
Excellent for photo-flash, burglar a-
farms, etc. Fully guaranteed, avail-
able at a fraction of original cost—
quantities are limited, won't last long, so order now!

12V 0.75 AHSNCB . .. $9.75
7-SEGMENT DIGITAL DISPLAY — $1.70 each

Bright bluegreen display tube, with

numerical display characters. Tube

exhibits very fast display speed and

easy-to-read characters of 57" H x

.36 W, with decimal point. Com-

plete with instructions to make a
decade counting unit or a 6digit clock. Tubes are brand
new, bulk packed, and manufactured by Tung-Sol, no.
1705. Sh. Wt. 4 oz.

7SDD-1705 $1.70 each; or 6 for $8.50,
10 for $14.00, 100 for $125.00, 1000 for $950.00

COLLINS CRYSTAL FILTERS

Anyone who is familiar with super
high quality communications receiv-

LT S ers is familiar with the Collins filter.

% 455 Kc center frequency 300 Hz
bandwidth. Part number 526 7073
009, type X455-KF 300. Full tech-
nical information provided.

Collins Crystal Filter ... $14.75

LOUDSPEAKER SYSTEM COMPONENT
————— SPECIAL!
speaker systems, aithough we

.
.
% —
| >
n— L
s > are not allowed to mention

£ Y the mfg’s. name, the specs

should make it self-evident.

g The woofer is a 12" {ree-edge

| (acoustic suspension) unit,

| with 2" voice coil and a No. 2

i magnet. The mid-range is a 5"

sealed back speaker and 3-%"

flare dome tweeter for best

high frequency dispersion.

Crossover between woofer & mid-range is by an R-L-C

network, while high frequency crossover is by an R-C

network. Balance controls are provided for both mid-range

and tweeter. Plans for a suitable enclosure are provided. The

level controls provide frequency response 10 suit room

acoustics. with realism that will delight even the most critical

listener. Response — 25 to 20K + Hz., Power — 40 watts
RMS. impedance — B ohms.

We have made an excellent
purchase of an excess inven-
‘tory of a local manufacturer’s

Sh.W1.12 Ibs.
LSCS) omieipye - et i ......$36.00
0 2uses. ... ) . 2 for $65.00

TELSA COIL KIT

Here's a truly basic kit for those who
like to “roll their own.”” All the parts for
an exciting adventure into high-
frequency, high voltage. Add your own
metal housing a small chassis or
universal box is ideal
o Tesla coils are patterned after the
S ae design of Nikola Tesla (1857-1943} an
’ American electrical genius who built
versions many feet tall. His dream was to light and power
entire cities with energy radiated from such coils but no
luck!

Today's Tesla coils are popular with experimenters and
students, and especially for science fair and educational
demonstrations. Qurs is a high-frequency push-pull oscillator
coupied to a television flyback transformer, which steps up
an external 12 VDC power supply 10 many thousand volts.

SPECIAL NOTE: Although current output is relativelyts

low, some hazard is inherent in all high voltage devices. This
kit is intended for the experimenter who is mature enough to
observe reasonable precaution in its use.

TESLA COIL KIT $7.50

DECADE COUNTING UNITS WITH READOQUTS

Always one of B & F's most
popular items, now revised to
include driiled boards, 1.C
A sockets, and right-angle socket
for readout. Arranged so that
units can be stacked side by
side and straight pieces of wire

bussed through for power,
A\ ground and reset. Several
" difterent units are available as

follows:

Basic 10 MHz counter. Used in frequency counters
and events.

Same as 7490 except presettable 50 MHz unit
Used where higher speed and/or presettability is
required.

Bi-Directional Counter, 32 MHz operation. Has
two input lines, one that makes the unit count up,
the other down. Uses include timers, where the
counter is preset 10 a number and counts down to
zero, monitoring a sequence of events. i.e., keeping
track of people in a room by counting up for
entries and down for departures.

Adds latch capabitity. Used in counter so displays
continue displaying frequency white new fre-
quency is being counted for uninterrupted display.
Basic decoder module. Drives basic seven segment
display which is included for all modules.

NEWEST DCU!

This DCU combines al of the features of our other counting

units, that is, high speed counting, up-down oOperation,

storage, and preset. In addition it includes a comparator

{7485) and a thumbwheel switch in order to Pprovide

comparison and preset capability. With this combination you

can do the following:

1. Count up or down at speeds 10 33 MegaHertz

2. Store previous count during new count

3. Preset to any number, count down lor up) and generate a
logic level when count of zero is reached. Stack several
units and generate logic level for any count greater than
zero

4. Preset 1o zei0, count up {or down) and generate a logic
level lor any number greater or egjual to the number
preset in the thumbwheel switch. Stack several DCU’s and
generate a logic level showing whether number is greater
than, equal to, or less than numbers preset on switches.

7475

7447

0 910K 7490-7447 Counter $8.25
0 910 LK 7490.7475.7447 Counter .$9.25
0 911 LK  74196.7475.7447 Counter $10.25
0 912K 74192-7447 Counter . . $9.25
[0 913K  74192.7475.7447-7485

Universal DCU $14.50

I.B.M. POWER SUPPLY REGULATOR PARTS!

Like-new assembly surplus
from the 1.B.M. Company
contains the following: (6}
150-Watt transistors, (6} heat
sinks, (6) .1§) W resistors,
12V, 20 Amp circuit breaker,
a 16-ohm 10-Watt resistor,
50-Watt resistor, terminal
strip, {2} 16-pin P.C. edge con-
nectors tor regular cards. An
8000 mfd, 15V computer
grade capacitor is also pro-
vided. All in a nice mounting

looks 3s if it could be a neat
unit to make a lab-type power supply. Unit is sold as an
assembly, or in parts. Quantity s limited.

Sh.Wt. 20 Ibs. I1BMPSRA $7.50
3 for $20 00 IBMPSRA $20.00/3
8 for $52.00 IBMPSRA $52.00/8
Heat sinks capable of dissipating 150 watts of power
P CoRom 1o B e N s Mk . $1.00 ea.
Transistors, 2N441 or 2N442 type, TO-36 case ... $1.00 ea.
Heat sink with transistor . $1.50 ea.
4 for $5.00 $65.00/4
Connectors, 2 for $1.50 $1.50/2
Capacitor, $1.50 $1.50 ea.

HEWLETT PACKARD SOLID STATE
NUMERIC INDICATOR

lhese fantastic L.E.D indicators have
built-in decoder/driver with memory.
They use a 4 x 7 dot array for much
better readabiiity. They are packaged in
a standard Dual-In-Line (DIP) package
with built-in contrast filter. Completely
DTL TTL compatible. HP part number
5082-7300 (right hand decimal)

HP 5082 . $9.75

LASER TUBE

Large manufacturer sells his
over-stock tubes to wus, afl
guaranteed to be in perfect
condition. Most compact 1mW
laser tube (TEM.) on the mar-
ket, only 8-%'' long, uses a special tapered bore design,
unigue in the industry. Cavity design, internal hemispherical
mirror system with co-axial mounting of all elements,
maintain beam alignment and power stability under mechan-
ical stress and changes in temperature. SPECIFICATIONS:
red laser, 1mW power, TEM., 632 .8mm wavelength, 1.10mm
heam diameter. 0.85 mrad divergence, linear polarization,
size: 85 x 1.756” diameter. These can be useful for alignment
systems, measurement systems, and for tllumination, atc., in
equipment such as levels, transits, ranging, inspection dis-
plays, holography, etc. Operation life beyond 10.000 hours.
This is not a toy tube, but 3 laser designed to meet rigid
industry standards. List price is over $200.00 each.

COMPACT 1 mW

Sh.wt, 3 Ibs. CImWLT $97.50
2 for $180.00 CimWLT $180.00/2
10 for $850.00 CImWLT $850.00/10
100 for $7500 CImwWLT $7500.00/100

Portable supply —operates from 12 vdc input. Useful for fietd
experiments with aser. Available only with purchase of tube.

Price $25.00
AIRCRAFT AUTO BOAT QUARTZ
CRYSTAL CHRONOMETER

Revolutionary !, was the reaction of our customers when they
saw our latest kit. Measuring only 2% x 2%" x 23/8", and
accurate to 10 seconds a month, this. chronometer promises
to entirely replace mechanical clocks in cars, boats and
airplanes.

Fits into a standard 2%" instrument panel cutcut. The
displays are bright L.E.D. displays that should last a lifetime.
Setting controls are recessed and operate from a pointed
object such as a pencil point or paper clip, in order to keep
non-authorized hands off. The cleck should only have 10 be
reset at very great intervals, or in the event of power loss (ie.,
replacing battery in car). The clock is wired so that the
timing circuits are atways running, but the displays are only
lit when the ignition is on, resulting in negligible power drain.
The low price is only possible because of a new one chip
MOS clock. Operates from 10-14 volts D.C. An accessory
unit which mounts on the back adapts the unit 59 20-28
volis for twin engine aircraft and larger boats using 24 Volts
ignition. Know how disgusted you are with the usual car
clock? Order this fine unit now for rallying, sports events,
navigation, or just to have a fine chronometer that will give
you a lifetime of superbly accurate time.

O qQuartz Chronometer, Kit Form $69.50
Quartz Chronometer, Wired $99.50
[ 24 voit Adapter $10.00

New-Style AUTO/BOAT/PLANE
QUARTZ CRYSTAL CHRONOMETER

As you can see from the illustration, we have provided a new
enclosure for our most popufar kit, the ARIES Model
AR-720K Quartz Crystal Chronometer. This enclosure can be
mounted in many convenient variations, i.e., over or under
the dashboard, over the center drive tunnel, or under the roof
above the windshield.
O Automotive style quartz crystal chronometer . $75.00
O Same assembied, calibrated, tested ... $99.00
Send in an order and get on our special cusiom customer
Maifing List.

CATALOG: Check reader’s card or write,
ALLITEMS (WHERE WEIGHT IS NOT SPECIFIED)

m= POSTAGEPAIDIN THE US.A.
CHARGES WELCOME! @
Phone in charges to 617 531.6774 or 617 532-2323.

Bank Americard —
C.0.D.'s please.

B.&F. ENTERPRISES mass. 01960
Phone (617) 531-5774

119 Foster Street

Peabody, Mass. 01960

Mastercharge. $10.00 minimum. No

Circle 91 on reader service card
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INSTRUMENT CASES

* Clear Anodlzed Panel Chassis

* Scratch-Resist Paint Finish
Cover

* Attached Rubber Feet &
Hardware

Technical Excellence
inElectronics.

On our small. friendly campus the emphasis s on Living as well

* .063 Dirushed Aluminum Con- as Learning. Extra-curricular social activities, student clubs. a
struction student operated radio station, student government, new dormi-

VP-11 3.4"%5.5732.0% . .$8.9 tory and a full sports program help provide a world of your own

v X A » 0 in which to prepare for tomorrow. Associate Dekree in Engineer-
P-14 89726 6°%3.4° ... $9.95 ing Electronics. B.S. obtainable, G.1. approved.

SP-24 147x12"x(6.9-3.8)~ 514 35
16 other off-the-shelf models
availahle.

INSTANT IC BREADBOARD
Used by R & D circuit designers in

()

VALPARAISO TECHNICAL INSTITUTE

Dept. C, Yellowstone Trail. Valparaiso, Indiana 46333

industry now availuble to hobblsts
at low cost.
5.5x7.7x.063 G10 glass epoxy hoard.
Predrilled socket holes with solder
©on  sockets.
Attached rubber feet.
20z. etched hoard, solder plated
(MIL-STD 275¢) Send $4.90 plus
postage.
For grained alum. front panel with
prepunched haoles add $1.00
INSTANT INSTRUMENTS INC.
306 RIVER STREET
HAVERHILL MA 01830

BUILD A "SPACE-AGE” TV CAMERAI!

ONLY. KNOWN SOLID-STATE CAME RA lN KITFORMI
Also ovoilable factory assembled eal for
experimenters, industry, education, m ’ High
quality performance bocked by-over seven years ofl
lab and. field testing  ® _Fully Guaranteed _ %
Completely self-contained * CnnnthOl 1o ony TV

set without modification hd 1odollow
arsently manuol 8 Wodel XT-1A, Series D con
lete with on $149.40 PP anywhera in USA &
B lioes eediom oy $116. 0500 ey s
kits, parts and plons alse uva-lnbl-

PHONIE or WRITE for CATALOG...DIAL 402-987-3771 ——

sox as3-re ATV Research - oaomn cry, nse. 6873

StA-3 7 segment LED readouts
.77” numbers. 45 ma/seg. $9.95 | 2N3137  NPN
4 JBEnS MPS3393 NF;N
2N 3866 NPN
1N4886 40W POWER VARACTOR | 5\1605  NPN

$4.95 1 2N5324  PNP
2N1015D NPN

2N3584  NPN
MULTI-TURN TRIM POTS 2N3055 NPN

Similar to Bourns 3010 style 2N3772 NPN
3/16” x %" x 14" 2N5296  NPN
50, 100, 500, 2000, 5000, gzgégg Eg;
10,000 and 20,000 ohms. M12251  NPN

$1.50 3/$4.00 | 2N3638 PNP

TRANSISTOR SPECIALS
T0-5 6w 20V 5A 70MHz 500HFE 4/81.00
3W 25V 190 o7 4/$1 00
SW 30V Power $.7
15w 24V 14 125 5/$1 00
60W 250V 20 35 $1.50
150W 200V 7.5A .025
35w 250V 2A 10
115w 100V .01
150w 60V .2
36w 40V .8
36W 40V .8
25W 40V 4
T0-66 10W 225v . 10
T0-5 3w 25V . 10 67 5/$l 00

PRINTED CIRCUIT BOARD
41%4"x6Y%,” double sided fiber-
glass board, 1/16” thick, un-

CAPACITORS
6V 30 UF TANT. 5

DATA-LIT 707 Direct Full Wave Bridges
replacement for MAN-1 Sy 9% 7 Do
/%1 | LED readouts 33.75 PRV| 2A | 6A

/31 MAN-3 L 200 | .95 | 1.25

20V 4.7UF TANT. 5
etched $.60 ea. 5/%2.50 | {7y 10uF ELECT. 5/81 READOUTS $2 50
MAN-4 LED 400 | 1.15 | 1.50
NIXIE TUBES 50V 100UF ELECT $.40 e
READOUTS $3.25 [600 [ 1.35 | 1.75
Similar to Raytheon 8754 || 1103 1024 bit Ram $8.00 | 5311—Clock Chi
t p, 6 Digit BCD
tubes, with socket & data | NEC 6003 2048 bit RAM . $14.50 | hold count, Output suw'f%u 95
sheet $2.25 3/3$6.00 | 1101 256 bit RAM ... $4.00 | 5314—Clock Chip, 6 Digit hold
| 8225 64 bit read-write RAM $4.95 | count, Output Strobe ... .$9.95
TIS 73 N FET $.75
2N4891 WIT §50

ER 900 TRIGGER DIODES 4/$1.00 DECADE cou
CONSISTING OF:

1—NIXIE TUBE and SOCKET

NTER KIT || 14 PIN DIP WIRE WRAP
SOCKETS ...... 3 .$.

VERIPAX PC BOARD | 17490 1—7475 1—7441 -~
This board Is a 1/16” Special priced at $5.95 ASC 1| ENCODED TERMINAL
single sided paper epoxy | | TTL IC SERIES KEY BOARDS . . ... . $60.00
board, 41,"x6%.” (stan- 74L00—.50 7465— .35 - —
dard veripax), DRILLED 7400— .28 7472— .50
T e siametern | B 3 7 8 LINEAR ciRcurs

ingle in —_ . — :
lgls or8, 160r LS DIP 1C's 7403— .28 7475—1.00 | PA234 1W audio ampl . $1.25

LM309K 5V 1A regulator $2.25

with busses for power 7404— .33 7476— .75 | 2
supply connections. It is || 7405— .30 7480— .70 | ;’:??EET input 0D16f aimp) $32%5(’)
also etched for a 22 pin || 7406— .50 7483—1.25 || 297 Frecision 745 . a.u 2.
connector $5.25 || 7408— 32  74L86—1.50 | 240 70W Power driver . $2.04
7410— .28 7490—1.50 | 560 phase lock loop ... $3.25
7411— .32 7492_1.30 | 561 phase lock loop ... $3.25
FLV 100 Visible LED ...... $ .59 7412— .40 7493—1.30 @ 565 phase lock loop ... $3.35
ME-4 IR LED ............ $ .59 7413— .85 7495—1.30 | 567 Tone decoder .. ... $3.25
MV5026 Vis. LED ........ $ .59 7416— .50 74121— .70 | 703 RF—IF amplifier , . $ .80
MT.2 PHOTO TRANS. .. ... $ .90 7417— .50 74123—1.10 | Dual 709 .. . . .. $ .95
MCT-2 OPTO-ISOL. ....... $1.00 7420— .28 74125—1.50 | 709C operational Amp "$ 50
MCD-2 OPTO-ISOL. ... ... $1.00 7422— .32 74126—1.50 | 723 Regulator . . . ... $ .75
Green G,P OSL-16 LED ....$1.25 7426— .35 74151—1.25 | 741 operational Amp ., $ .50
Red G,P OSL.3 LED .......$ .95 7430— .28 74157—1.50 | 747 Dual 741 ... .. ... $1.25
Hi Intensity VIS, RED 7437— .60 74164—2.20 | TVR 2002 high power
with reflector . ... ... .. $1.25 7438— .55 74165—2.20 723055 2" Pl el i 8 $1.00
MCA 2-30 photo darlington | 7440— .28 74176—1.95 | CA3065 FM/TV amp ... $1.35
Byl  ateciiin . cxnbdis dcalide s $1.95 7441—1.50 74177—1.95 | LM 308 oper amp ... $1.50
' 7442-—} gg ;jlg%:l.;g 101 oper amp ........$ .75
7446—1. 1 1.
TRIACS 7447—150  74195—125 | a0 Beg™t 3253
a— = - | 7448—1.50 8211—1.50 | 320 —15V reg. ... .... $2.25
[PRV| 1A| 10A| 15| 20A* || 7450— .28 8220~—1.50 | 424 Zero volt switch ...$1.25
100 | 40 | 10 | 1.00 | 1.20 Silicon Power Rectifiers 748 oper amp $ 95
1Kl |PRV| 1A| 3A| 12A| 50A
| 200 | J L o_l.lio.l Eo, . l 1 l I | Silicon Control Rectifiers
3001 901.35/1.901200 || 00| 06| .11] 30| .80

4001110|1sd|230|240 1200] .07{ .15
500 [1.50 [ 2.00 [ 2.70 | 2.80 | |4001 .09 .20] .50]

35(1.25 ||| PRV|1.54| 6A| 10| 70a
50 1.50 100| .40| .50| .60]3.50

|00 11| .25] .70(1.80 | | '200] 60| .70] .80[6.50
Terms: FOB Cambridge, Mass. | 800 .15| .35{ .90[2.30 || 400/1.001.20(1.30]9.50
2:2:1;:.“kr:’n’i!n”u";”o?é‘if"s'a".a'&“*l'0001 20| 4511101275 | 600| |  11.70]11.00

Send 20¢ for our latest catalog featuring Transistors

OLID (TATE (ALES

Post Office Box 74D Somerville;

and Rectifiers; 325 Elm St., Cambridge, Mass.

Mass. 02143 Tel. (617) 547-4005
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¥ DIGITAL CLOCK CHIP
These large scale integrated {LSI} chips elimi-
nate 14 to 20 MSI TTL chips in the design of
an electronic clock. Features 12 or 24 hour
operation, 6 digits, internal multiplexing,
operated on 50 or 60 Hz input, or a schematic
is provided for crystal control. Logic gates
between the counter allow setting at the rate

of one hour digit per second, or, one minute digit per second.
A “hold’” input allows stopping the chain. The multiplexer
samples the outputs of the hours, minutes and seconds
counters (in the six digit model), routing this data to a
programmable read only memory (ROM), which is pro-
grammed to provide BCD and seven segment outputs. All
outputs are compatible with bipolar devices, necessitating
few external components for the display interface. Only one
power supply is required for operation.

1. 8314 chip (24 pin plastic) used for 7 segment displays
such as LED’s, numitrons, minitions and Sperry displays.
Price . . ... 8995

2. 6311 chip (28 pm ceramlc) mcludes BCD output to above

&"4\"?

for interface to nixies, computer inputs, etc., in addition
to 7 segment outputs.
Ptice $14.95

1/4-Watt RESISTOR ASSORTMENT!!

Brand-new 5% tolerance resistors, individu-
ally-bagged 5 to a bag. each bag marked with
vatues. 70 different values. 10 ohms to 10
megohms ina 1°15:22:33:47:68 1
sequence. A complete laboratory supply of

RT 270A/GRC TRANSCEIVER

This is a prime government surpius item,
until recently in scarce supply and selling
for hundreds of doftars. Consists of a
double conversion FM superhetrodyne
receiver and a FM transmitier linked
thru a common antenna circuit. Range is
47 to 58.4 mHz continuous. Size is 7-3/8
x 4-3/16 x 12-15/16. Built-in calibratos

T, = »

and heat oscillators permit fast align
ment
RT 270A/GRC
New, including 1 mtiz crystal $35.00
_RT 2700A/GRC
Used excellent, less crystal $20.00
‘1 mHz crystal only $5.00

TRANSISTORIZED FLUORESCENT
CAMPING/EMERGENCY LIGHT KIT!

This transistor inverter powered camping
and emergency light will provide a bright
portable light from a 12-Valt D.C. bat-
tery. A cigarette lighter adapter IS pro-
\ vided for automotive operation, or the
unit may be run from other 12-Volt
iantern batteries. The advantages of this
unit over more conventional incandescent lamps is the vastly
greater light output for equivalent power input and the
superior distribution and color of the tight.
The camping/emergency light 15 enclosed in @ weather-tight
plexigtas tube, with the electronics built into the tube.
Completion time should be less than two hours, making it a
nice evening's project, even for the beginner.

Sh.Wt. 3 Ibs. TFCELK $12.50

S
MORE BARGAINS IN SURPLUS ELECTRONICS from B & F ENTERPRISES

Just off the press our Best Catalog yet with 104 lllustrated pages of surplus Electronics, Optics, and Much More..

SUPER QUALITY I.C. SOCKETS
Sockets made by T.i

CALCULATOR CHIPS

Chvip A" 12 digit, fixed automatic decimal low-profile, compact types.
°°'"F‘ no constant, mfg by moster or caltex. 14 Pin Dip Solder Tale Sockets
\ 40 pinic. . ... .. $11.75 3 for $1.25 16 for $5.00
Chip “B" B digit, floating point, 7 segment 16 Pin Dip 5°'d1'~" Talesgoo%(ets
A\ output, constant, single 40 pin ic. mig by 2 for $1.00 :fN'.D' Wi
nortec and microsystems international 14 Pin Dip Gold "'e rap Socket
- $19.75 Now available 2 for $1.25 10 for $5.00
0 g ol 24,28, & 40 16 Pin Dip Gold Wire Wrap Socket
g 2 tor $1.50 B for $5.00
5-VOLT, 5-AMPERE LOGIC SUPPLY ()I:I\S/D:l col; ea. 10 Pin to 5 Gold Sockets {Cinchl
These high-quality supplies originally 2 for $1.00 13 for $5.00
cost $118.00 in production guantities
Due to a manufacturer’s closeout, we RAD|AT'ON S.URVEY METER
T & At this giveaway price, no one shouid be
can offer them at less than one-quarter A
1 g without one of these. In the event of a

the price. Unit is cooled by a Pamotor
fan, is fulty admstable {£10%) and is rated for continuous
dutv service at full load in an industrial environment. Brand
new in original cartons — can be used as a lab or prototype
supply. This is a best value in B&F’'s extensive line of \

reactor
could save your life.
o

-3‘3@)

I . f » struction manual. Picture is of a typical
electronic surptus. 3 unit in bright plastic waterprcof case.
S5VSA Supply $34.50 A Counter gives readings from 0.01 Y/hr to

50 Y/hr. Batteries required

CQPPER-CLAD CIRCUIT CARD MATERIAL

-
[ATK
’F
\

battery, not supplied. Will {ast approx. 400 hrs. of

Make your own circuits with this card stock. mittent operation on one set of batteries.

We have fibregias, epoxy G-10, cloth epoxy,
etc., in thicknesses of 1/327, 1/16", and 1/8"
Can be used as-is tor screen-processed parts,
or can be coated with photoresist {available
from Kodak and others} for photo process.

clean, like new. Untested
Sh.wt. 3 Ibs.

GCCDT

resistors at tess than 5 cents apiece G-10, 1/32"+hick or Epoxy-cloth, 1/16"-thick (State These b,am(j:Anzﬁctl:JDg:lirs are n great
choice!!!) "
1 1C logi ircutt filters,
ihb.Wl.'mbs,ss 5o y“xz: $555:13603 Single-Copper Clad Double-Copper Clad o II gjg:,a“':: ;::1 efen_;lvg':mc';g:'"e':l‘l::ks_ DSZV::Q
S EASH = ) Size 14 59 1025 14 59 1025 @ of them are big enough to take out the noise
6x12 1.00 80 .70 1.20 100 75 in the most stubborn cases. Capacitance (first
. 12x12 160 140 1.25 200 175 155 number) is given in MFD
KENMBORRDS: 12x18 230 210 180 275 245 200 = "OMPUTER GRADE CAPS — ALL NEW
Teletype format ASF:II coded Note: Prices quoted are PER UNIT price 1or designated quar Wt Cap Price
keyboard-awith parifylichecki - firy (ib) {mfd) wvoC Order No tea)
line (see fig. A). Coding is by k 1500 50 GE1550 B
means of a built in diode 6032 INFRA-RED CONVERTER TUBE 1 1300 50 SP1350 78
: e e :
A f:‘ie",‘f‘:;"i‘:‘ N, With this tube. an appropriate power 3 3000 250 MA3025 350
removing diodes. Keys are 26 \‘ ¥ supply, optics and |.R. light source, one 2 17000 30 GE 17030 2.00
characters. all r;umhers plus "4 4’- can “‘see in the dak.’' Tube converts 2 23900 20 GE 23920 2.00
shift cm‘ Blodline feed) [cal (- . infra-red radiation imaged on front 10 3 60000 20 GE60020 3.50
o reﬁt e o T g visible image on back of tube. With it 3 140000 6 SP14006 3.50
e typewriter one can see |.R. emitters such as |.R 1 6000 40 GEB040 2.00
sy'mbols Mfr controls research light emitting diodes, very hot objects 2 21500 40 G121540 3.00
[ and mlc‘roswi(ch Requires +5 Or see in the dark by using an incandescen) light behind a 1 10800 20 G110820 1.76
volts, uses DTL circuitry, com- I.R. tilter. Full instructions included Requires 10-20,000 1 150 250 SA1526 1.00
e T Vo volts to operate 3 1000 450 SP10045 2.50
X patible with OTL or TTL. 52 1 6000 10 PAGO10 75
Xevs, 3 integrated circuits, a- 0 6032 tybe only, with data - $7.50 75 350 A753 60
bout 200 diodes. Brand new 0 6032 tube, with solid state voltage convener 12 volts D.C. S M B
N 15 3750 75 SA3775 1.50
guaranteed. 15 pin connector to 15 KV instrudions $27.50 1 500 200 CAB20 126
on 10" cable. 6032 rube, voltage converter and optics instructions .
| 7400 10 CA7410 1.25
KB-01 . . $44.50 Price . 47 .50
Py 1 15000 10 CA1510 1.50
Non- “g“g"f“ alphanumenckkeymard Figwe “C". single GIANT 2% NUMERAL COMPUTER GRADE CAPS — REMOVED
e BRI g B g Ley e “NIXIE” CLOCK KIT FROM EOUIPMENT
—— = iy Cap wvDC Order No. Price
Figure D", calculator keyboard in calculator case, pressure ——— New! For factories, otfices. 250 330 CC2533 1.00
sensitive elastomer contacts, manufactured for Aries. | = —— and commercial establish 300 275 CC3027 1.00
KB-4 $9.50 i E :] M 1 ments, and those people who 750 165 CC7516 1.00
Touch-tone keywoard, Figure “E”, manufactured by -y |\'Q like large disptays, characrers 800 a9 CC8099 1.00
Chromerics. No electronics included. Sy | I\ appear as a bright continuous 900 165 CC9016 1.25
KBS .. L . . .. $9.00 —~— . 1 line which can be read from 2300 23 cCc2323 1.00
Desk calculator keyboard, Figure "F''. manufactured by B distances as great as 150 teet 3500 52.5 €C3552 1.25
Controls Research All drive circuits are solid 7000 16.5 CC7016 1.26
KB-6 $15.75 state, and umt empioys new 10000 1 ccion 1.25

custom LS| clock chip. (ndicates hour, minutes, and seconds.
May be wired for 24 hour or 12 hour operation with a simpie
jumper change. Kit offered compiete with or without case for
custom installations. Parts include P.C. board. sackets, solid

state components, hardware, resistors, caps, viewing filter, Said to be the ‘New Wave” in integrated
G circuits of the future. Ultra low power drain
Sh.wt. 15 Ibs s ,k {microwatts)

O GNNC/C with Case $98.50 V) H‘

1 GNNC without Case $84.50

[ 4000AE Dual 3 1nput Nor & Inv

[J 4001AE Quad 2 Input Nor

(J 4002AE Dual 4 Input Nor

[0 4006 AE 18 Stage Static Shift Register
[J4007AE Dual Complementary Pair & Inv
[J 4009AE Hex Buffer, Inverting

[J 4010AE Hex Buffer, Non Inverting

[ 4011AE Quad 2 Input Nand

(1 4012AE Dual 4 Input Nand

(0 4014AE 8 Stage Static Shift Register
(1401 7AE Decade Counter W/Decoder

[J 4020AE 14 Stage Binary Ribple Counter

Send in an oider and gel on our spigidl wastome
Mailing 1ist
CATALOG: Check reader’s card or write.

ULTRA LOW COST DIGITAL CLOCK
(STANDARD TIME CHRONOMETER)

Aries/BF has sold over 12,000
digital clocks, 1o the best of
our knowledge more than the
combined output of all other
manufacturers. Because of our
huge purchasing power, and
the engineering background
gained, we can offer the fea-
tures listed below. Compare
with any “other manufacturer and see if they can offer all
these features:
® Decorator sotid walnut case. A striking addition to even
the. most tuxurious living room. Qur sketches tust don't
do it justice
® Superb accuracy, seconds per month

POSTAGE PAID IN THE US.A.

Teiwie ast

® Choice of 50 or 60 Hz operation, 12 or 24 hour display ‘in CHARGES WELCOME!
hours, minutes, seconds. Phone in charges to 617 531-5774 or 617 532

Bank Americard
C.0.D.’s ptease.

B.&F. ENTERPRISES Mass. 01960
Phone {617) 531-5774

119 Foster Street

Peabody, Mass. 01960

® BCD outputs, for auxiliary readouts etc.

® Excellent beginners kit, elaboratz step by step instruc-
tions debugged by trial construction by experimenters
who have never built a kit before. Only a soldering iron.
wire snip and screwdriver needed. Guaranteed success.
{maximum repair charge $10.00).

O Low-<ost Digital Clock Kit $47.50

. and Cinch. All are

explesion or atomic attack it

type Radiation Meter in good
condition with carrying straps and in-

are one
(NEDA 13} D cell and one {NEDA 215} 22 % v hearing aid

Last time we
offered these we were sold out in a short time. Alt units are

COMPUTER GRADE ELECTROLYTIC

ALL ITEMS (WHERE WEIGHT IS NOT SPECIFIED)

Mastercharge. $10.00 minimum. No

inter-

$7.00

$ .99
$ 99

$4.99
$ .99
$2.19
$2.19

$ .99
$5.99
$5.99
$5.99

2323.
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LIVEIN THE WORLD OF TOMORROW...TODAY'!

A BETTER LIFE
STARTS HERE

- s
3-CHANNEL COLOR ORGAN KIT

Easy to build low-cost kit needs no technical
knowledge. Completed unit has 3 bands of audio
frequencies to modulate 3 independent strings
of colored lamps (i.e. ''lows’’ -reds, ''middles’ -
greens, "’highs'’-blues. Just connect hi.fi,
radio, power lamp etc. & plug ea. lamp stnng
into own channel (max. 300w ea.). Kit features
3 neon indicators, color intensity controls, con-

trolled individ SCR circuits; isolation trans.
former; custom plastic housing; instr.
........... $17.50 Ppd.

eepnp——_la
KNOW YOUR ALPHA
FROM THETA!

For greater relaxation, concentration, listen to
your Alpha-Theta brainwaves. Ultra-sensitive
[} electrode headband slips on/off in seconds—
eliminates need for messy creams, etc. Atch'd
to amplifier, filters brainwaves, signals beep
for ea. Alpha or Theta wave passed. Monitor-
ing button simulates Alpha sound audio &
@ visual (L.E.D.) feedback. Reliable, easy-
" to-use unit—comparable to costlier mod-
> Completely safe. Comprehen. instr. bklt.
No. 1635EH (8x3x4”; 24 oz} .. $124.50 Ppd.
Stock No. 71,809EH. .(Low Cost “Starter”
Unit) s A & e maimases $49.95 Ppd.
—’

—~ — — L
130 EXPERlMENTS IN OPTICS ...

1) . and photography! Optix® Experiments
cg? =

iade
I Jenser

" Kit is a complete optical & photography

lab for 130 exciting experiments. Lets
you recreate the periscope, telescope,
microscope, kaleidoscope! . Build a
35mm reflex camera with interchange-
able lens system! Make, develop pho-
tographic film! Enjoy the fun and fas-
cination of having your own optics
lab. Fully illustrated 112-pg. manual,
81,2"x11”, clearly explains usage of
this stimulating kit's 114 precision
engineered components.

Stock No. 71,646EH

..$22.50 Ppd.

MAIL COUPON FOR

GIANT FREE

How Many

(And our FREE CATALOG is packed with exciting and
uvnusual ecological & physical science items—plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the fumily) Great for unusual christmas gifts!

——
ELECTRONIC
CALCULATOR-$79.95!

Terrific buy, reduced from $199.50! Top quality

American made with big machine capabilities.
Adds, subtracts, multiplies, divides, does mixed

calculations—silently in milliseconds! 8-digit entry,
readout; floating decimal; +/— change key; zero sup-
pression; automatic constant; error correction; recall key.
Easily operated in home or office. 110-120v AC. 6-1/2X9X2".
3 Ib. 6-month guarantee. Instructions.

Stock No. 78,006EH . ... ... ... ... ... ... ... ... $79.95 Ppd.
No. 78,007EH ... (6-0z. PORTABLE) .............. ... ........ $89.95 ppd.
No. 78,008EH (ECONOMY MODEL—NO MEMORY) ............... '$59.95 Ppd.

AUTHENTIC
ACUPUNCTURE MODEL

Learn first-hand about Asiatic needle probing from exact
duplicate of models used in Red China. 10%2” free-standing
model clearly shows 12 alkimportant meridian lines and
approx 500 specific points an acupuncturist must fearn
to pierce. Precise enough to serve as teaching aid for
doctors, teachers & medical students. Fully illustr instruc-
tive 12-page bkit. See why this 5000 yr. old healing &
pain remova} method has had such impact on Amer.
medicine. Polyethylene (rubberized).

Stock No. 71,773EH

-$12.00 Ppd.

y

or-

] o
)

See moon shots,

bits, stars, phases of

ASTRONOM|CAL ) Venusl, plant; clolse up. Gdo
0 180 power. New Improved,

TEI.ESCOPE aluminized and overcoated 3” di-

ameter f/10 primary mirror, venti-
lated ceil. Equatorial mount with locks
on both axes. Equipped with 60x eyepiece
and mounted Barlow lens. 3x finder tele-
scope, hardwood tripod. Included FREE: ‘‘STAR
CHART", “HOW TO USE YOUR TELESCOPE™
book.

Stock No. 85,050EH .......... $34.95 Ppd.
DELUXE 3~ REFLECTOR TELESCOPE
Stock No. 80,162EH . ....... .. $62.50 Ppd.

414" REFLECTOR TELESCOPE (45x to 270x)
Stock No. 85,10SEH 110.00 FOB

300 Edscorp Building, Barrington, N.J. 08007
Stock No.

415" REFLECTOR TELESCOPE WITH CLOCK DRIVE Stock No 85,107EH 5145 00 FOB
6” REFLECTOR TELESCOPE Stock No. 85,187EH ................. 215.00 FOB
6” REFLECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086EH .... . .... $249.50 FOB

Description Price Each Total

CATALOG!

164 PAGES - MORE THAN

4,500 UNUSUALBARGAINS!

Completely new '74 Catalog. Packed with huge selec-
tion of telescopes, microscopes, binoculars, magnets,

magnifiers, prisms, photo components, ecology and
Unique Lighting items, parts, kits, accessories — many

hard-to-get surplus bargains, 100's of charts, illus-
tEjratlons For hobbyists, experimenters, schools, in-
ustr;

EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N. J. 08007

Please rush Free Giant Catalog “EH "' 30 DAY

TS MONEY-BACK
, — 5 GuaRANTEE,

Address. o

g = | 6

State o _Zip. = L _ - _ .

pLease seno (] GIANT FREE CATALOG " EH "

MERCHANDISE TOTAL §

ADD HANDLING CHARGE—$1.00 ON ORDERS
UNDER $5.00; 50¢ ON ORDERS OVER §5.00

TOTAL $

| enclose [ check
[ money order for $

NAME

ADDRESS ____

STATE ZIP.

IR . ch: R ST Cuwe I .

cITY

Circle 78 on reader service card
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3"DUAL TRACE
DUAL CHANNEL SCOPE

s

VERTICAL 3 1
o VOLTS Dty VOLTS O, <

OSCILLOSCOPE

PULL Maf: 18 VARIARL |
TIME/DIV. Or H IN

Noay
Ky%S

HORIZONTAL

LB0-302 ... the only 3" dual trace triggered scope for the service market! Conquers the test
bench squeeze. Offers pmshbutton convenience for trigg., auto sweep & “free run” function. For
trouble shooting color circuits low level checks, delay iine. prod't'n or stereo tests. 10MHz b'width.
Vert. sensitivity 10mVp-g/div to 5Vp-p/div in 9 steps, plus sep. or simul. displays of ch. 1 & 2 —
alt. chopped, added & x-y vector Sweeprange is Lus/div (0125 with 5XMag) to 0.2s/div,, 17 steps.
With accessories $699.¢5

LB0-505 — 5” DUAL TRACE TRIGGERED SCOPE ALSO AVAILABLE. $669.95

“Put t /"
l.E ADER ut us to the test

INSTRUMENTS CORP. 151 Dupont Street

Plainview, L.j., Ny 11803 (516) 822-9300

Cirele 79 on reuder service card
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The Technics SA-5400X.
4-amplifier 4-channel
and 4-amplifier 2-channel.

Technics doesn’t force you to choose between
2-channel or 4-channel. We give you both in
oneunit. The SA-5400X.

t's a very impressive 4-ckannel receiver.
Each of its 4 amplifiers delivers 11 watts RMS,
89, each channel driven. And its full discrete
capabilities include jacks for a CD-4 demodu-
lator. Plus jacks for both 4-channel and
2-channel tape sources. And two tape monitor
circuits.

There are also two different matrix decoding
circuits that can handle all the popular matrix
methods.

The SA-5400Xis a great 2-channel receiver,
too. Because it has Balanced Transformerless
(BTL) circuitry. Our special way of strapping
the front and rear amplifiers in tandem for
4-amplifier 2-channel. Which more than
doubles the power per channel in stereo.
Producing 25 watts RMS per channel (each
channel driven) at 8.

The amplifiers all have direct-coupled
circuitry which vastly improves their low-
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frequency performance and pawer bandwidth.
And a special pnono-equalizer circuit so you
can use virtually any kind of phono cartridge
efficiently.

There’s also a very potent FM section that
boasts sensitivity of 2.0 v (IHF). Witha4-gole
MGS FET and IF amplifiers whaese ceramic
filters yieid 65 dB selectivity.

We knew you’d nave a hard time trying to
make up your mind about which kind of
recaiver to buy. So we put both 2-channel and
4-channel in one easy-to-afford unit.

The SA-5400X. The concept is simple. The
execution is precise. The performance is
outstanding. The name is Technics.

200 PARK AVE.,, NEW YDRK, N.Y. 10017
FOR YOUR NEAREST AUTHORIZED
TECHNICS DEALER, CALL TOLL FREE

800 447-4700. IN (LLINOIS, 800 322-4400.

Technics

by Panasonic
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