


Thirty million
people behind
the iron curtain
rely on Radio
Free Europe...
and Radio Free
Europe relies on
MAGNECORD

PRODUCTS OF SOUND RESEARCH

TELEX.

COMMUNICATIONS OIVISION

9600 Aldrich Avenue South
Minneapolis, Minnesota 55420

CANADA: DOUBLE DIAMOND ELECTRONICS, LTD., Ontario
EXPORT: ROYAL SOUND COMPANY, INC.. 40% North Main Street, Freeport, New York 11520

RFE is the leading free radio station
broadcasting to East Europe.

These Magnecords are a key part

of RFE’s master control system, the heart
of their broadcasting operation.

RFE designed and built the master control
system and had to meet unique engineering
requirements with the best possible equip-
ment. That’s why they chose Magnecord.

Magnecords are used to program
simultaneously in five languages, beamed
to five separate countries. Each language
has a bank of rugged, reliable Magnecords
for cansistently high performance under
the most demanding conditions.

Magnecord die-cast mainplate assures
permanent mechanical alignment. Program
timing accuracy is held constant by the
hysteresis synchronous capstan drive.
And, each reel has its own heavy duty
permanent split capacitor motor.

RFE can't afford to take any chances with its
equipment. When field proven dependa-
bility and professional quality are available,
why settle for anything less? Select
Magnecord. Made in the U.S. by Telex.

Circle I on reader service card



Put yourself on TV ‘

for under 5200

Now . . . for the first time anywhere, a quality
closed circuit television camera is available for less
than $200. Due to our extremely low offering price,
we cannot publish the maker’s name. We can tell
you that the “Teleguard” is built by one of the
world’s largest electronic companies. A company
with 20,000 employees and sales in excess of 700
million dollars per year.

The camera features a built-in RF modulator
allowing it to be used with any standard TV re-
ceiver. Merely plug the “Teleguard” into any AC
outlet and run a piece of coaxial cable to the VHF
antenna terminal on the set. The result will be a
clear sharp picture on channel 4, 5 or 6. (The cam-
era is tunable.)

The camera can see where your eyes cannot, and
will operate on as little as 1% foot candle power.
The unit is shipped complete with a high quality
16mm lens. Both parts and labor are warranted for
one full year.

The “Teleguard” is not available in retail stores.
The only way to obtain one is direct from Video
Systems. To order yours, send check or money order
for $199.50 to Video Systems. Add $3.00 per unit
to cover shipping. (California residents must add
5% sales tax.) If you prefer, it can be charged to
your BankAmericard or Master Charge. For prompt
delivery, fill in the information requested below

and mail to Video Systems, 12530 Beatrice St., Los
Angeles, Calif. 90066.

If not completely satisfied, return the unit within
ten days for a full refund.

TECHNICAL SPECIFICATIONS

Vidicon Tube
Semiconductors

Type 8844, separate mesh

36 Transistors

17 Diodes

Provides both unmodulated
video signal for appropriate
video monitor and modulated
RF signal for home TV receiver
function switch on back panel.

Output Signal

Output Level VIDEO RF
1.4vp-p, negative 0.03V RMS
sync.

Output Impedance 75 ohms 75 ohms

Resolution (center)

Horizontal 650 (Center) 350 lines
Vertical 450 lines 350 lines
Scanning Random interlace
Horizontal 15,750 (525 line system)
Vertical Line frequency, 60 Hz

Light Compensation 5000:1
Ambient Temperature 14° to118° F
Power Source 117V = 10V AC, 60 Hz

Power Requirement  Approx. 10 W
Lens Mount “C” Mount
Lens (Supplied) 16mm F1.6

Size 5" Hx 224" Wx 825" L
Weight (without lens) Approx. 4.5 Ibs.

VIDEO SYSTEMS, INC.

12530 BEATRICE STREET
LOS ANGELES, CALIFORNIA SO0E6

Name: - Y
Address: L =

City: State:— Zip:

Ship-. _Teleguard Cameras at $199.50

Charge on BankAmericard ] Master Charge [

Card No: Expiration Date—

Bank # o

Total Order $

»

»
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NEW MINI CARTRIDGE

STANDARD CASSETTE

CHicaco, ILL.—Pioneer Elec-
tronic Corporation an-
nounced the development of
a new mini stereo tape car-
tridge system, one quarter the
size of an 8-track cartridge
and smaller than a cassette.

The new tape system, called
Hipac, is the combined result
of research by ten companies.

“Our new Hipac cartridge
will fill needs brought about
by the ever increasing de-

HIPAC CARTRIDGE

% B R
- e o

STANDARD CARTRIDGE

mand for compactness in au-
tomobiles and pending safety
requirements,” states John F.
Doyle, director of marketing
for Pioneer’s general prod-
ucts division.

The endless reel cartridge,
about the size of a pack of
cigarettes, provides the same
performance as larger, con-
ventional cartridges, with the
additional feature of playing
without break or inter-
ruption. An endless loop sys-
tem is used in winding the
tape so that it operates con-
tinuously when snapped into
the player. A special adapter
permits Hipac cartridges to
be played in present 8-track
equipment. *

BELL LAB SCIENTISTS C. Kumar N. Patel and Lloyd B.
Kreuzer measure the amount of nitric oxide gas in an air sample
using a new laser-light absorption technique they devised. The
air sample from the flask enters a cylindrical absorption cell
where it contacts an invisible, infra-red laser beam. The gas
quantity is plotted on the recorder. Nitric oxide is among the
main pollutants in auto exhaust and smokestack emissions,
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Crystal Stores Holograms

PRINCETON, N.J.—RCA re-
ports the development of a
crystal that stores hologram
images as atomic patterns.
These patterns can be read
out one by one by slow mo-
tion rotation in a laser beam,
similar to photographic slides
in a projector. This advance
could lead to a new docu-
ment storage system to retain
statistics, architectural draw-
ings, photographs, maps and
other graphic materials per-
manently in crystals the size
of sugar cubes.

The holograms are stored

in crystals of lithium niobate
or barium sodium niobate,
500 times more sensitive than
any used thus far. A tech-
nique for permanently “fix-
ing” the holograms has been
developed, an advance over
earlier methods where a very
powerful laser was needed to
do the job and the holograms
have tended to be erased by
the read-out process.

Crystal or volume holo-
grams are made in much the
same way as conventional
holograms recorded on pho-
tographic film. A laser beam
is split, half going directly to
the recording medium, the
other to the object to be
holographed and then to the
recording medium. Where the

two light beams meet, an in-
terference pattern (like the
one that results when waves
in water collide) is formed
and stored in the recording
medium.

In volume holograms, the
brighter portions of the inter-
ference pattern cxcite certain
electrons, freeing them to
drift, or diffuse, through the
crystal to form a charge pat-
tern in the region where the
two beams overlap that cor-
responds to the original ho-
lographic  interference pat-
tern.

The field resulting from
this charge pattern, in turn.
varies the index of refraction
of the crystal in accordance
with the holographic pattern.
As a result, when a laser
beam is directed through the
crystal it reconstructs and
projects the original hologra-
phic image onto a screen.

To prevent patiern ero-
sion during readout, the crys-
tal is heated to about 100°C
after the pattern is stored
freeing the ions which form a
pattern similar to (he original
hologram, and are locked
into place when the crystal
cools. Then, even though the
electrons that originally
stored the pattern are excited

(continued on page 6)
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Quadridiculous!

If you listen carefully to any of the four-channel
stereo systems, you’re likely to hear, mixed in with all that
concert-hall ambience, cries of “help” emanating from all
four corners of the room, either in or out of phase, with
reverberation, discrete or indiscrete. The most promising
new development in sound since stereo is in grave danger
of strangling on a muitiplicity of mutually non-compatible
and semi-compatible systems and techniques.

There isn’t even any agreement on what to call it.
Aside from the many proprietary tradenames for the vari-
ous systems, the generic term for four-channel stereo has
been spelled quadraphonic, quadrisonic, quadrophonic,
quadrasonic, quadrosonic and quatrasonic. It would be
nice to be able to call it just “quad”—but this is verboten,
since “Quad” is the trade name of Acoustical Manufac-
turing Co. of England, whose attorneys have been particu-
larly vigilant in their fight to prevent generic use of the
name. They have suggested use of the term “fourchan”
instead—but that just ain’t got it. So for brevity, I'm just
going to use “sono-4” to cover all four-channel systems
(hoping against hope that nobody has yet registered the
phrase as a tradename, and knowing full well that there’s
already something called “Stereo-8,” which, of course, is a
two-channel system).

But the confusion in names is nothing compared with
the confusion among systems. There are discrete systems,
there are psychological systems, there are matrix systems,
there are phase-shift systems, there are pseudo systems,
there are reverb systems, and there are combinations of a
couple of these, as well as instruments designed to play all
(well, almost all) systems. There isn’t agreement on where
to place the speakers (square, diamond-shaped, paral-
lelogram or tetrahedron configurations)—or even on how
many speakers to use. The instructions for one system
(Nippon Columbia’s “Triphonic”) indicate that the opti-
mum number of speakers is five, but that three or four
may be used.

It’s generally agreed that discrete systems (which use
four separate sound tracks) inherently can provide the
purest of four-channel sound. There’s already one widely
used discrete tape system employing eight-track cartridges,
along with an open-reel discrete system. And already two
mutually non-compatible but discrete sono-4 cassette sys-
tems have been announced—one with four tracks and one
with eight. Of course, discrete systems (so far, at least) are
limited to tape, and can’t be broadcast without using two
stereo-FM stations or introducing a new type of stereo-FM
(or “FM-sono-4") broadcasting. Several such four-chan-
nel broadcast systems have been proposed, and one (the
Dorren system) is being tested.

The non-discrete systems, which can use programming
from disc, tape, or stereo FM, vary all over the lot. There
are the various mathematical matrixing systems, including
the E-V system and the Scheiber system (which were in-
compatible until they were merged and pronounced com-
patible). Then there’s the CBS-Sony SQ matrixing system
which is incompatible with the others. E-V decoders and
records are already on the market. Columbia Records says
it will have 50 titles in its SQ record collection (at a one-
dollar premium) on the market by year’s end. What does
RCA Records say? Well, it doesn’t like the CBS system, It

4

prefers something closer to the Japan Victor CD-4 system,
which has a modulated subcarrier on the disc, but it
doesn’t plan to adopt this system; instead, it's working to
develop its own “4-discrete” channel phonograph and disc.

And then, of course, there are the “derived” or
“pseudo” sono-4 systems, which can get a four-channel
effect from conventional two-channel material or from spe-
cial four-channel programs (including some of the matrix
discs) and which employ phase-shift, reverb and other
mysterious ingredients.

Virtually all the systems mentioned are commercially
available, many of them being released with great hoopla
and large advertising budgets. They do all have one thing
in common: They’re expensive, if you want good sound
from them. All of them require four speakers. All cxcept
some of the phase-shift devices require four channels of
amplification. From there on, you take your choice. Want
to play Columbia Records? Buy an SQ system. Enoch
Light records? The choice is E-V. Are you a fan of Ori-
ental popular music? Get CD-4. What happens when a
Columbia SQ disc is played on a stereo-FM station and
you have an E-V decoder? Maybe you should just switch on
your Dynaco and enjoy the ambience.

If you're not an ambience-chaser, perhaps your best
bet is the discrete eight-track cartridge system (sometimes
called Q8)—the only thing that even remotely resembles a
standard. But even this is a highly specialized system,
which may not offer programming to your liking. The
plain fact is that sono-4 appears to be headed toward
disaster, toward strangulation by confusion.

What is really needed right now is some type of com-
patibility among systems—which means the scuttling of
many existing and proposed systems. But standards are
usually set by the consumer at the marketplace—nobody
can impose them from above. This means that some people
may buy systems which later turn out to be orphans—or,
quite possibly, that few peovle will buy any sono-4 sys-
tems at all. The buyer is easily turned off by such minor
discomforts as having to choose between a number of
wildly different techniques for producing a service which
he’s not certain he wants in the first place. In the case of
sono-4, incompatibility may well turn out to be the pea
under the matrix.

VTRs at Sears & Ward's

Giant retailers Sears, Roebuck & Co. and Montgom-
ery Ward are both planning market tests of the Cartrivi-
sion color videocassette system, probably starting shortly
after the middle of next year. This will probably be the
first consumer exposure to a home videoplayer system. The
first systems offered by Sears will be combined with color
TV reccivers in 19-, 21- and 25-inch sizes, and probably
will be featured in selected retail stores, rather than in mail-
order catalogs. It’s expected that an accessory black-and-
white camera will also be offered, along with some 850
different program titles (on a rental basis) for the video
tape system. Admiral and Emerson are also expected to
offer Cartrivision recorder-players next year. Motorola is
manufacturing the CBS EVR player system, which uses
encoded black-and-white film to produce a color picture,
but is concentrating on the industrial-educational-in-
stitutional market. R-E

RADIO-ELECTRONICS



Tallor your own SECUPIY SySIems
With Mallory Crime Alert Gompenents.

CA1A CRIME ALERT. This is what makes our system
tick. (Or screech, buzz, ring or flash.) Detects the
slightest movement up to 22 feet away. Available
with manual, automatic, remote or instant reset. List
price $99.95.

WIRED COMPONENTS.

il

RRL1 ROTATING RED LIGHT.
All-weather operation. Rotates
360°. 10,000 candlepower
locates atarm site instantly day
or night. 120 VAC. List price
$49.95.

RS1 LOCKSWITCH. Deactivates
and resets CRIME ALERT from
remote location. 120 VAC 10
amp. switch. Adjustable to any
door thickness. Special round
key cannot be duplicated. List
price $10.9

RST1 CRIME ALERT REMOTE

TRANSMITTER. Plugsinto CA1A
CRIME ALERT accessory outlet
and activates the remote
alarms. List price $11.95.

RSR1 RECEIVER HORN. For in-
door use. Plugs into 120 VAC
outlet. List price $29.95.

RSR2 OUTDOOR HORN. Loud
and weatherproof. Plugs into
120 VAC outlet. It has a 30-
second delay feature to allow
the CRIME ALERT to be reset
before the horn sounds. List
price $49.95.

0w B

CAC1 CABINET. Ifa burglarcan
wear a mask, why can’'ta CRIME
ALERT. This is the perfect dis-
guise. List price $8.95.

SST SECURITY SWITCH. De-
signed for shut-ins and heart
patients. A push of the button
sounds alarm until help comes.
Can he connected to receiver
switch_or receiver horns. List
price $39.95.

=§¥

CAT 100 TIMER. Automatlcallg
shuts off and resets CRIM
ALERT after alarm sounds for
approxlmately 2 minutes. List
price $21.95

4 87600 WEATHERPROOF HORN.
‘) High intensity sound level of
103 db @ 10 ft. 120 VAC. UL
listed. List price $36.00.

BATTERY SYSTEMS.

T
CRYmm Ax.nn-r_,_::nu.mmm

~

CA1DC CRIME ALERT. If power
should fail, the ultrasonic alarm
automatucally changes to bat-
tery operation. Operates from
120 VAC or 12-18 VDC. List
price $99.95.

LCM1 POWER FAILURE
ALARM. Sounds alarm
when AC power is lost.
Perfect for freezers,
pumps or anything where
a loss of power would be
critical. List price $24.95.

60007 VIBRATING BELL.
Battery powered. Three
Mallory M915 batteries
will power it for at least
8 hours. List price $22.50

M 918 BATTERY. A heavy-
duty six- volt battery. List
price $3

(Not illustrated.)

M 915 BATTERY. 6 volts.
Three of these will power
the CA1DC model for over
a year. List price $1.69.

Write for Bulletin 9-616 describing Mallery Security Systems in detail.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

e — ———
MALLO R I a division of P. . MALLORY & CO.INC.
Box 1284, Indianapolis. Indiana 462086: Telephone: 317-636-53&:33

Batteries « Capacitors « Controls [CRIME ALERTT*l DURATAPE® . Recorders » Resistors » Semiconductors - SONALERT® « Switches » Timers
Circle 2 on reader service card
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(continued from page 2)
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by the readout laser and drift
away, the ions remain in the
holographic pattern, unless
the crystal is again heated to
around 100°C. *

4-CHANNEL TODAY

A lot of new things are hap-
pening. Bring yourself up to
date. Read 4-Channel Sound
Today. 1t starts on page 33.

BEAM LEADS FOR
LINEAR IC’s

PHOENIX, ARIZ.—A versatile
operational amplifier is the
first device in the Motorola
beam-lead linear series. The
beams are cantilevered gold
structures extending from the
IC chip, which bond readily

RECORDS FOR DYNAQUAD & QUADAPTOR
Dynaco finds this group of records particularly effective
when played on the Dynaquad 4-channel system. Those with
an asterisk (*) exhibit substantial directional effects as well

*Beach Boys: Sunflower
Beatles: Let It Be
Berlioz: Requiem

*Fiddler On The Roof
*Last Night of the Proms
*Lee Michaels

*Pink Floyd: Ummagunima
Shakespeare: Macbeth

Troubled Waters

*Wagner: Siegfried

Voice 4-D matrix format.

when played through a Quadaptor system.

Bizet/Shchedrin: Carmen Ballet
*Blood, Sweat & Tears: Spinning Wheel
Boston Pops: An Evening At The Pops

and Trish Night At The Pops

Jimmy Smith: The Best of Jimmy Smith
*Stockhausen: Electronic Music

Deutsche Grammophon SPLM-138811
*Simon & Garfunkel: Bridge Over

*Stockhausen: Kurzwellen Deutsche Grammophon 2707045

Dynaco also recommends any disc recorded in the Electro-

Reprise S-6382

Apple 34001

Philips 6700.019
Melodiya/Angel S-40067
Columbia CS-9720

RCA Red Seal 1.SC2827
RCA Red Seal LSC2946
RCA Victor LSO-1093
Philips 6502.001

A &M 4199

Harvest STBB-388
Caedmon SRS-S-231
Verve 68721

Columbia KCS-9914

London OSA-1508

to a gold-metallized substrate.
They replace the usual fragile
connecting wires and provide
one of the most reliable in-
terconnection systems known.

As an additional step,
chip separation is done by an
etching process eliminating
possible fissures caused by
mechanical stresses.

The assembly is protected
by a layer of silicon-nitride

ASSORTED BEAM-LEAD IC’s
of the type described here.

passivation which is im-
pervious to degrading ions.
Motorola performs a test
which assures the effective
protection provided by the
silicon-nitride junction seal. It
consists of applying table salt
to the chip, reverse biasing
the junctions for 8 hours at
300°C. in a forming gas at-
mosphere (N, and H,) and
then performing a complete

set of dc electrical tests. This
test amounts to the worst
possible case of sodium ion
contamination.

The beam lead chip suit-
able for hybrid circuits pro-
vides the user who is not able
to handle IC chips with the
reliability advantages of the
beam lead concept. *

ACOUSTIC
MICROSCOPE

CHIcAGO, ILL.—A new type
of microscope using high-fre-
quency sound waves instead
of light to probe a biological
specimen has been developed
by P. R. Palermo of Zenith
Radio  Corporation, along
with Dr. A. Korpel and Dr.
L. W.Kessler.

The experimental micro-
scope may have important
applications in pathological
study of cell tissues and non-
destructive materials testing
and analysis. Though the con-
cept of an acoustic micro-
scope is not new, this work-
ing instrument did not
become possible until Zenith
developed novel acoustic ho-
lography techniques using its
new acousto-optic laser de-
flector.

The specimen to be ob-

(continued on page 12)
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ZERD 100 is the newest,

most advanced automatic turntable. The name
stands for Zero Tracking Error—up to 160 times less
than with any conventional tone arm—new
freedom from distortion—new life for your records.
This revolutionary Garrard unit, priced at $189.50,
was recently introduced with a special presentation
booklet. There are 12 explanatory pages, with

clear illustrations and diagrams, valuable to anyone
interested in fine record playing equipment.

We'll be glad to send you a copy. We'll also include
two full-color comparator guides, showing all

the Garrard models, and a list of recommended
dealers. The coupon is for your convenience.

CUT CUT AND MAIL
N SR D SED N EED SED SR Sy

ZERO 100 rinron
e e ot S e

Dept. J241
‘Westbury, N. Y. 11590

Gentlemen: Please send me the Garrard
Zero 100 presentation booklet, compara-
tor guides, and list of dealers.

Name

Address

iy,

State
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British Industries Company, a division ot Avnet, Inc

WORLD'S FINEST

Mfg. by Plessey Ltd.
Dist. by British Industries Co.




Discover the ease and
excitement of learning
Electronics with
programmed equipment
NRI sends YOU =i

learn the WHY of Electronics, Communica-
tions, TV-Radio the NRI pioneering *‘3-Dimensional” way. NRI training is the result of more than
half a century of simplifying, organizing, dramatizing subject matter, and providing
personal services unique for a home study school. You get the kind of technical
training that gives you priceless confidence as you gain experience equal to many,
many months of training on the job.

NRI—The 53 Year Leader in Electronics Training

APPROVED UNDER
NEw GI Bll-l- If you served

since January 31, 1955, or are in ser-
vice, check Gl line in postage-free card.

S et e
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Earn $5 or more an hour
spare or full time in

TV-RADIO
SERVICING

Color Television has arrived. Sales
are soaring, along with the continu-
ing popularity of other home enter-
tainment equipment like portable
radios, tape recorders, hi-fi sets,
phonographs and auto radios. TV-
Radio servicing is one of your best
routes to spare-time earnings, a
good paying job or a business of your
own. NR! not only trains you quickly
and expertly, but also shows you
how to get started in Servicing soon
after you enroll, earning as you
learn. NRI trains you in today's
methods of installing and repairing
all Electronic equipment for the
home—including booming Color TV.
You even build, experiment with and
keep to enjoy your own solid-state
radio and your choice of black-and-
white or Color TV receiver. Like
thousands of others, you can be
earning $5 or more an hour extra in
spare time starting soon.

There's money and
success awaiting you in

BROADCASTING —
COMMUNICATIONS

The experience you gain from in-
tensely practical NRI training in
Complete Communications equals
as much as two years of training on
the job.With NRI, you can train fora
choice of careers ranging from mo-
bile, marine and aviation radio to
TV broadcasting and space commu-
nications. You learn how to install,
maintain and operate today’s re-
markable transmitting and receiving
equipment by actually doing it. You
build and experimentwith testequip-
ment, like a VTVM you keep. You
build and operate amplifier circuits,
transmission line and antenna sys-
tems, even build and use aphone-cw
transmitter suitable fortransmission
on the 80-meter amateur band.
Whichever of five NR! Communica-
tions courses you choose, you pre-
pare for your FCC License exams,
and you must pass your FCC exams
or NRI refunds your tuition in full.

Move ahead in America’s
fast growing industry as

ELECTRONICS
TEGHNIGIAN

Electronics touches everyone's lives.
This vast field of opportunity is open
to you with NRI training. Industrial/
Military Electronics training—like all
NRI courses—prepares you quickly,
thoroughly the practical ‘‘hands on”’
way. You build with, and learn to un-
derstand the functions of, today’s
miracle solid-state components like
printed circuits, diodes and transis-
tors. You build and experiment with
Electronic circuitry used in automa-
tion, data processing, ultrasonics,
telemetry. Whatever your interest in
Electronics, NR{ training can fill your
needs. Prove to yourself what nearly
a million NRI students could tell you
...thatyou get more for your money
from NRI. Check the postage-free
card and mail it today for your FREE
NRI Color Catalog. No salesman will
call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington,
D.C. 20016.

YOU GET MORE FOR YOUR MONEY FROM NRI —c.i, ces:

explore, discover. Everything you see herg is included in one NRI course—including Color TV. Other
courses equally complete. And you'll be surprised at the low tuition costs. Text for text, kit for kit,

dollar for dollar—you get more
for your money from NRI.
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THE ONLY

COLOR TV

TOTALLY
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FOR TRAINING




Work!

NEW AND ONLY
FROM EICO-

Use the battery powered Solid State EICO 239 on your
bench or in the field. Check semiconductor and vacuum
tube circuits. 11 Megohm DC input impedance. Read AC
rms and DC voltages in seven steps from 1 to 1000 volts
on large 4%2” meter. Measure and read peak-to-peak AC
to 2800 volts. Check resistance from 0.20 to 1000MQ on
seven ranges. Provides a total of 28 useful ranges on 12
accurate scales. Automatic battery check. Includes exclu-
sive DC/AC ohms Uniprobe™. Factory Assembled, $59.95.

FREE 32 PAGE EICO CATALDG

For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EiCO Distributor, check Reader Service

Card. — /
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 Cm

Circle 4 on reader service card

10 CHANNELS
SONAR-SCAN"

FM MONITOR RECEIVERS

orrF mamuAL

PRIORITY SCAN MANUAL

S\“‘ — :
“\t’\‘“ NOBODY CAN TOP THESE FEATURES:

% PRIORITY CHANNEL—LOCKS OUT ALL OTHER SIGNA_S*
% CARRIER DELAY-YOU HEAR MOBILE CALLBACKS*
% MANUAL SELECTION BY SLOW SCAN TECHNIQUE*

A proven professional performer with the most advanced tech-
nology in design, circuitry and solid state electronics acsures
flawless performance you can hear with extreme cla-it¢ ®
SONAR-SCAN will search and automatically lock a signal on any
of 10 pre-programmed channels ® Noise free squelch * 10 arystal
controlled channels * Adjustable scan sensitivity ® Narrow band
operation * 117 VAC or 12 VDC, negative ground only

FR-2516 (25-50MHz) FR-2517 (150-175MHz) s ,5
Comes complete with AC and DC power cables,
mounting bracket less crystals—Crystals $5.00 ea.
EXCLUSIVE WITH SONAR and PATENT PENDING*
Send information on Model FR-2516/17
SONAR RADI0 [EESAESS

Jwert. 403

CORPORATION [T
73 Wortman Avenue [NEH o
Brookiyn, N.Y. 11207 |Rr State. . zif

Circle 5 on reader service card
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{continued from page 6)
served is immersed in water
and a high-frequency sound

the laser beam. Picked up by
a photodiode, the beam is
converted to an electrical sig-

wave (100 MHz) is sent nal which produces an acous-
GOLD
Use SPECIMEN
Scay' [ LUCITE \
MIRROR - [T 1 WATER
SYNC
GENERATOR SOUND
KNIFE EDGE BERY
= TRANSDUCER
e LENS
e~ GENERATOR
. REFERENCE L s
PHOTOD!ODE
{ SIGNAL
PHASE
AMPLIFIER| HRTECTOR
100 MHz, AMPLITUDE]
DETECTOR ”’
——== = TV MONITOR

SCHEMATIC DIAGRAM of acoustic microscope.

through it. This wave, now
carrying spatial information
about the specimen, strikes a
plastic mirror mounted at
45° to the direction of the
sound, and causes a minute

Ii
i

dynamic
on the

ripple pattern (a
acoustic hologram)
mirrored surface.
At the same time, a fo-
cused laser beam scans a se-
lected area of the mirror with
two acousto-optic laser de-
flector cells. The ripples on
the mirror surface cause peri-
odic angular deflections of

tic hologram or a magnified
picture of the sound field on
a television monitor.

The fact that sound is a
mechanical wave  motion,
while light is not, makes it

INDIVIDUAL CELLS of an onion skin magnified 400 times.

possible for an acoustic mi-
croscope to show features of
a specimen which may go un-
detected by an optical micro-
scope, and it also makes pos-

sible the study of live
specimens. With an optical
microscope, specimens must

often be Kkilled and chem-
ically stained before study. *

Ladies In TV Servicing
Form Club

SiMI VALLEY, CALIF.—A na-
tionwide club exclusive to
women engaged in profes-
sional electronic servicing has
been formed by Mrs. Sandra
Schafiner who works with her

husband at his TV servicing
firm. Ladies in Technical
Electronic Servicing (LITES)
has a two-fold purpose. First,
to encourage more women to

(continued on page 14)
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Find SK replacements fast with
the new RCA SK Wall Chart
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A brand new expanded, kingsize SK
Quick Selection Wall Chart which shows you
the correct SK replacement when the device
to be replaced cannot be identified is now
available from your local RCA distributor.

Keying all RCA SK types to applications,
and showing terminal diagrams and perform-
ance data charts, this 23" x 35" chart is just
what you need for fast SK replacement.

Also available is the new edition of RCA’s
SK Series Top-of-the-Line Replacement Guide
which shows how only 79 RCA SK devices
can replace more that 20,000 OEM solid state
devices in radios, TV's, stereos, tape equip-
ment and other home entertainment equip-
ment.

OCTOBER 1971

The new Guide also features 17 industrial
type SK's that replace devices used in power
control and switching circuits and other in-
dustrial applications.

All RCA SK types are accurately cross-ref-
erenced with industry types in this updated
Replacement Guide which you can use to ad-
vantage on every service call. See your local
RCA distributor for both the SK Quick Selec-
tion Wall Chart (1L1367) and the SK Re-
placement Guide (SPG-202L). They work
hand in hand to make your replacement job
faster and easier.

RCA | Electronic Components [Harrison, N. J.
07029




{continued from page 12)
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enter the field of consumer
electronics repair and second,
to serve as a forum for ex-
changing ideas and technical
developments for women al-

ready in the field.

Mrs. Schaffner says “the
feminine concern for detail
and for wanting everything
working properly in its place
makes television a natural vo-
cation for women.” While the

number of women profes-
sionally employed in con-
sumer electronic  servicing
now is relatively small, the
vocational  opportunity s

great. “There is not only a

tremendous shortage of quali-
fied . . . repair personnel to-
day, but the field is highly
compatible for women’s ca-
pabilities,” states Mrs. Schaff-
ner. *

NEA ANNUAL
ELECTIONS

PORTLAND, ORE.—The Na-
tional Electronic Association
at its 7th Annual Convention
elected the following men to
serve throughout this coming
year:

Association Officers
Norris R. Browne, President,
Houston, Texas
Emmett Mefford, Past Pres.,
Fontana, Calif.

Henry Hyde, Secretary,
Omabha, Nebraska
Tom  Cooper, Treasurer,

Marion, Indiana

Regional Vice Presidents
Jesse Leach, Linthicum, Md.
Charles Couch, Gainesville,

Fla.

Al Powers, Hammond, Ind.
Charles Cave, Louisville, Ky.
Emmett Hughes, Hutchinson,

Kans.

Sid Sabel, Houston, Tex.
Enos R. Rice, Seattle, Wash.
Virgil Gaither, Los Angeles. *

TAKE PHOTOGRAPHS?

If your answer is yes, take a
look at the photographer’s test
meter on page 59. You'll want
one of your own.

MASSIVE TV BROADCAST-
ING antenna, made at RCA’s
Gibbshoro, N.J. plant, is read-
ied for installation on 170-foot
tower atop a new 50-story
building in Houston, Texas.
The 12-ton antenna was hoisted
to the roof in two sections and
joined into the 1ii-foot struc-
ture shown. It will broadcast
programs originated by KVRL-
TV, a new uhf station. R-E

True4-.Channel Sound

(4250 per 20.watt channel]

There are several components on the market that
you can take home and get true 4-channel sound out

of today.
All are expensive.
Except ours.

We call ours QAUDIO. It's an amplifier and player
with 4 discrete channels. And we designed it primarily
to play the new 8-track 4-channel cartridges.

But we also give it the

capability of playing ordinary
8-track stereo cartridges,
because there are a lot more
of them around today than
there are 4-channel car-
tridges. And QAUDIO makes
even ordinary stereo car-
tridges sound fuller and richer
than they ever have before.

But of course it takes a specially
recorded 4-channel cartridge to
give you the real QAUDIO expe-
rience, and there’s no point in try-

14

ing to describe what that’s like. It's simply something

that has to be experienced.

And you can experience it today—at a price that’s
almost as unbelievable as the sound: $169.95. (That's
$169.95 for a true 4-channel amplifier-player with
80 watts of total music power.) A QAUDIO  unit for
your car or boat is just $129.95.

A free call to 800-631-1971 (in N.J. 800-962-2803)

Circle 6 on reader service card

will give you the names of
stores where you can expe-
rience a Qaudio demonstra-
tion.

For brochure: Toyo Radio

Co. of America, Inc., 1842B
W. 169th St., Gardena, Calif.
90247.

RAUDIO

BY TOYO

A SHOCKING EXPERIENCE IN SOUND.

RADIO-ELECTRONICS



THE

MODEL LSW-330-SOLID STATE, POST INJECTION
SWEEP-MARKER GENERATOR. Compact utility un-
matched for color alignment, testing and servicing!
Accurate, stable, rugged, it provides all sweep and
marker signals for circuit alignment of video and
sound IF's; chroma, too! Features automatic limit
control and a 10.7MHz sweep for FM-IF use. A great
time saver! $399.50

MODEL LBO-301-3” PORTABLE TRIGGERED SCOPE.
All solid state, it's the only 3" scope with vertical and
horizontal calibration plus all the features you need
for bench or field use: DC to 7MHz bandwidth, lus/
div. sweep speed, 5X magnification (max. speed
0.2us/div.), and a horiz. front panel design. A space-
saver and a time saver! $334.50

MODEL LBO-54B-5" WIDEBAND OSCILLOSCOPE. Cali-
brated vertical input; 10MVp-p/cm sensitivity; DC to
10 MHz bandwidth; high linearity sweep range with
automatic synch; distortion-free displays! This high
performance Leader scope is a real money maker for
every service operation. $249.50

MODEL LCG-384-MINI-PORTABLE, BATTERY OPER:
ATED COLOR BAR GENERATOR. With.its digita! clock
binary system for high quality test patterns,the LCG-
384 uses just four 1.5V penlight cells and fits into all
tool caddies. Has 2 TV selectable ch. frequencies; 4
basic patterns including gated rainbow; and is fully
protected against ambient temperature and line volt-
age changes. With carry case and extra battery com-
partment. $109.50

L EADER

Your time is money. The more you save of one the more
you make of the other. That's why LEADER Instruments
are time savers . . . and money makers, for you! They're
designed and built to_the highest performance stand-
ards, with rugged reliability and precision. What's more
LEADER Instruments combine more features at far
more realistic prices than competitive products. They
are simple to use, worry free — clearly your best value
in test instrumentation. See your distributor. He carries
a complete line of LEADER Instruments — ready to
save time and make more money for you.

Send for catalog.

Seeing is believing. B ww gm o¥ 7m ma
LEdOER

INSTRUMENTS CORP.
37 - 27 Twenty-Seventh Street,
Long Island City, N.Y. 11101 (212) 729-7410

Circle 7 on reader service card

OCTOBER 1971
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TRACE-5" FULLY
TRIGGERED
OSCILLOSCOPE

AT A PRICE YOU CAN'T
AFFORD 10 .
MISS!

MODEL 555 G

ONLY$349:’J°

Compiete with two ranges of
TV-H and TV-V

Compare these features:

® Solid state circuitry

® High sensitivity-20MV/cm

® Low heat dissipation

® Extra wide bandwidth-10 MHz

® Lightweight—81 inches high

® Simplified controls for easy
operation

® Extremely reliable performance

® Built-in square wave oscillator
for calibration functions

Full line of electronic test instru-

ments include: trigger, dual trace

trigger, alignment and standard
oscilloscopes

Call or write for FREE
specification catalogs

| | -|m
kikusui
ELECTRONICS CORP.

Address all inquiries to:
@ Marubeni-lida (America) Inc.

200 Park Avenue, New York, N. Y. 10017
Telephone 212-973-7152

Circle 8 on reader service card
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HOME APPLIANCE
ELECTRONICS

by JACK DARR
SERVICE EDITOR

FAIL-SAFE? WHAT’'S THAT?

Every automatic appliance, and
especially the types which heat things,
is (or darn well should be!) equipped
with fail-safe controls. By definition,
this means that if anything fails, that
could cause a dangerous condition to
exist, the thing shuts itself off, and
won’t operate at all. This covers such
dangerous things as escaping gas, elec-
trical arcing, and any other hazardous
condition.

This is especially important on
any gas-fired heating appliance; heat-
ers, furnaces, boilers, clothes driers
and so on. All of these are now made
with full-automatic controls. The con-
trols operate electrically. The main gas
valve is always a solenoid type. So, all
of the safeties are keyed to this con-
trol. Unless they all indicate Safe!, the
main gas valve will not open. So no
unburnt gas can escape into the house,

The fail-safe units are mostly
electrically operated, although there
are pressure-operated, temperature op-
erated, and other types used. They all

safe sensor. Here you can see how
several different types of sensors are
used. The HIGH Gas and Low Gas sen-
sors check the input pressure, usually
between limits of 4 oz and about 8 oz.

The WATER LEVEL sensor is a
simple float-operated switch, to check
that the boiler has enough water in it.
The LIMIT SWITCH is a thermostat,
which opens the switch if the internal
temperature goes above safe limits.
The STEAM PRESSURE is another pres-
surc-operated switch, which stops the
operation if the steam pressure starts
to go above safe limits for the system.
The PUMP VOLTAGE switch is a relay,
hooked across the line to the water-
circulation pump which keeps the wa-
ter level up. If there is no voltage at
this pump-motor, the switch opens.
Last is the PILOT BURNER safety. It is
often a photoelectric cell with amplifier
and relay.

This is mounted so that the
photocell does NOT “see” the flame of
the main burner, but only the flame of

CONTROL
/ THERMOSTAT
-0—>O——-o—->o———o——>0————o——o——
PUMP STEAM WATER LOW HIGH
VOLTAGE PRE SSURE LEVEL GAS GAS
POWER
SUPPLY
P= VALVE
L SOLENOID
——O—O—
I PILOT LIMIT
BURNER SWITCH
—rr (HIGH TEMP)
GAS LINE GAS NER
& FROM MAIN | VALVE | TOBURNEF

do one thing, open or close a spst
switch! This switch closes if the unit
senscs normal operating conditions; if
not, Click and it shuts everything
down until the trouble is found and
cleared up. All of the safety switches
are connected in series, between the
power supply and the main gas valve.

A typical example of a really
complex system is shown in Fig. 1.
This is the actual circuit of a good-
sized gas-fired boiler for a steam heat-
ing system. Everything which could
cause trouble is protected by a fail-

the pilot burner. If it goes out for any
reason (even if the main burner s
on) this shuts down the boiler. In an-
other version of this circuit, the main
gas burner is ignited electrically; the
flame-sensor must see flame before the
ignition sequence is allowed to con-
tinue. (It is controlled by an electronic
sequence-timer unit.)

It can be a fairly complex system
in the larger units. The thermostat
starts the timer, which first starts a
purge-blower; it sends a blast of air

(continued on page 22)
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We compared our new $550 preamp
to a 10° piece of wire.

First we ran a signal through a 10¢
fength of shielded cable. What came
out the other end was, of course, audi-
bly identical to what went in. Then we
ran the same signal through our new
TA-2000F preamplifier, and ran an A-B
comparison between its output and the
wire’'s. Both were audibly identical. As
we'd expected.

This is not to say that sufficiently
precise instruments could not detect
inaudible differences between our pre-
amp's signal transmission and a wire's.
Whereas a straight wire has no distor-
tion whatsoever, we must admit to
having some—three hundreths of one
per cent harmonic, and five hundreths
of one per cent intermodulation, maxi-
mum, at rated output. And whereas a
wire theoretically does generate some
noise, its signal-to-noise ratio is still
somewhat better than the 73dB ob
tained through the TA-2000F's phono
inputs, or even the 90dB obtained
through our Aux, Tape and Tuner inputs.

But as you'd expect, the $549.40 dif-
ference between our preamp($549.50)"
and two feet of cable, buys you a great
deal more than just a pure, clean signal.
As our preamp’'s 58 levers, switches,
meters knobs and jacks would indicate.

NEARLY 2,000 RESPONSE
SETTINGS

Six of those controls are devoted to
precise adjustment of frequency re-
sponse. The calibrated, 2dB-per-step,
bass and treble controls have switches
that adjust their turnover frequencies,
so you can choose how deeply the tone
controls will affect —or not affect the
midrange. Still another switch cuts the
tone controls out of the circuit alto-
gether. And a single knob controls the
sharply-cutting, 12dB-per-octave,50Hz
and 9kHz filters. Together, these six
controls give you a choice of 1,935
precisely repeatable response settings
including flat (10Hz-100kHz, 4+-0,—2dB)
response.

The facilities for tape recording are
exceptional and unique; you can record
on two tape decks at once, monitoring
either (or your program source) at the
flick of a switch. You can dub from one
machine directly to the other, without
external patching or connections. For
straight microphone recordings, there’'s
a mic input position on the function

OCTOBER 1971

selector knob: for voice-over-music,
there's a separate mic level control that
diminishes all other input signals as
it increases the microphone level.
And. of course, the two, front-panel
VU meters, are as useful for testing as
they are for monitoring record fevels.

TOTAL INPUT AND OQUTPUT
FLEXIBILITY

The TA-2000F can feed two stereo
amplifiers (and an additional mono-
phonic or center-channel amp) at one
time, at either a 1 volt or 300mV level
The second amplifier output could also
be used for stili another tape recorder,
should you wish to use the ultra-versa-
tile tone controls and filters in record-
ing. The front-panel output jack feeds
both high- and low-impedance head-
phones, or can be used as a tape out-
put, by suitable adjustment of its in-
dependent level control; the same
knob also controls the center-
channel output.

Five of the 8 rear-panel stereo
inputs have rear-panel level ad-
justments. A sixth—the Phono 1
input — has a switch that selects
three separate input impedances
at the normal 1.2mV sensitivity set-
ting, and two more impedances at
the 0.06mV setting that lets you
use even the lowest-output
cartridges.

96 TRANSISTORS VER-
SUS A SINGLE WIRE
But all these features
merely make our
TA-2000F more ver-
satile than any
wire. They don't

power amplifier. Not too surprisingly,
we make one: the TA-3200F ($349.50) *
Its fully direct-coupled circuitry pro-
duces 200 watts continous (RMS)
at 8 ohms, with power bandwidth from 5
to 35.000Hz. IHF Dynamic Power is
rated at 320 watts into 8 ohms (and fully
500 watts into a 4 ohm load). Its distor-
tion, at a listening level of one half watt,
matches the preamplifier's at 0.03%;, at
full rated output, it is still @ mere 0.1%.
And the signal-to-noise ratio is 110dB.
Our amplifier's facilities nearly match
our preamp's. The 3200F has controls
you've rarely, if ever, seen on power
amps before: switch-selected stereo in-
put pairs; a speaker selector switch; a
power limiter (which holds output down
to 25 or 50 watts, should you so desire),
and a rear-panel switch that lets you
limit bass response below 30Hz., in-
stead of letting it extend to 10Hz.
For further information,
see your Sony dealer, or
write us. Or wire. Sony
Corporation of America,
47-47 Van Dam Street,
Long Island City, N.Y.
11101.

*Suggested retail price,
subject toFair Trade
where applicable

-

explain how we
can come SO
close to the
wire's pure, un-
adulterated per-
formance. That
explanation will,
rest with our cir-
cuit designers,
and with the 96
high voltage, and
Field Effect transistors they used.
THE TA-3200F: AN AMPLIFIER TO
TRULY COMPLEMENT OUR PREAMP
A preamplifier like the TA-2000F de-
serves, of course, its complement ina

Circle 9 on reader service card
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38 new 25in.

Quare Corner
(olor TV

Now included in two

exciting NTS color TV courses,
this set is the largest, most ad-
vanced color television made.
Guided by the NTS “Lab-Project
Method” of combining profes-
sional kits and easy-to-follow
lessons, you build this color TV
step by step — learning TV Serv-
icing as you go! NTS has suc-
cessfully trained thousands of
men at home for rewarding
careers as electronics techni-
cians. Prepare for the great
opportunity fields of TV-Radio
Servicing, Computers, Communi-
cations, and Automation.

This solid-state color set

contains: 45 transistors, 55 di-
odes, 2 silicon controlled recti-
fiers, and 4 advanced Integrated
Circuits representing an addi-

18

.

Train on this
315 sq. in
picture

color TV
and get the
skills that
mean a
high-paying
career!

e newest development

Gount on NTS Iraining [ always
[ealure (he lalest electronic equipment.

tional 46 transistors and 21 di-
odes. The first solid-state color
TV this large — yours to keep! It
features Automatic Fine Tuning;
“Instant On”’; an Ultra-Rectangu-
far Screen (25 in. diagonal meas-
urement) that lets you see the
complete transmitted image for
the first time — a full 315 square
inches; exclusive built-in  Self
Servicing features which elimi-
nate the need to buy costly test
equipment; exclusive design
Solid-State VHF Tuner with an
MOS Field Effect Transistor; 3-
stage Solid-State [F; Automatic
Chroma Control; Adjustable
Noise Limiting and Gate Auto-
matic Gain Control; High Resolu-
tion Circuitry; Matrix Picture
Tube; and a specially formulated
Etched Face Plate that eliminates
unwanted glare, and heightens
contrast. Colors are more vivid,

fresh tones more natural, and the
picture is sharper than ever be-
fore. By training on this unique
color TV, you’ll gain the most
up-to-date skills possible in TV
Servicing!

Other valuable equipment you
build and keep includes an AM
SW Radio, Solid-State Radio,
FET Volt-Ohmmeter, and Elec-
tronic-Tube Tester. All included
in your tuition. You learn trouble-
shooting, hi-fi, multiplex sys-
tems, stereo, and color TV
servicing. Step right into a tech-
nician’s job at top pay or open a
business of your own! For com-
plete details on all NTS elec-
tronics courses, mail the coupon
today for the full-color NTS Cat-
alog. No obligation. No salesman
will call.

RADIO-ELECTRONICS



In color TV — comes (0 home [raining.

NTS ELECTRONICS &
COMPUTER TECHNOLOGY

Build this exclusive NTS Compu-
Trainer! Loaded with integrated cir-
cuits, it shows you the how, what,
and why of computers. Learn this
exciting field faster, more thorough-
ly. You also assemble and learn to
operate an FET
Volt-Ohmmeter 77
and 5" 3
wide band
Oscillo-
scope.

NTS BLACK & WHITE
TV AND RADIO SERVICING

Learn all phases of television, radio,
stereo, and hi-fi. You receive this 74
sq. in. picture Solid-State B&W TV,
Lo-Silho ‘““Superhet” Radio, FET
Volt-Ohmmeter, Solid-State Radio,
Electronic Tube Checker, and Signal
Generator.
Start
earning
extra
money
even be-
fore you
complete
the
course!

OCTOBER 1971

NTS ELECTRONICS
COMMUNICATIONS & F.C.C.

Gain the security and prestige of
owning an F.C.C. First Class Radio-
Telephone License! Two compre-
hensive NTS courses cover the big
opportunity field of transmitting and
receiving. You build 14 kits, includ-
ing a 5 watt AM Transceiver, 6
Transistor Pocket Radio, and FET
Volt-Ohmmeter. .

Leamn 2-way ool
radio, Citizens T TS
Band, micro-
waves 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 com-
plete workshop. You also build and
operate this 5" wide band Oscillo-
scope. And you
perform experiments
that involve
regulating motor
speeds, temperature,
pressure, liquid F
level, and much ®
more. z

Classroom Training

at Los Angeles. You can take classroom
tralning at Los Angeles in sunny South-
ern California. NTS occupies a city block
with over a million dollars in technical
facilities. Check box In coupon.

APPROVED FOR VETERANS
Accredited Member: National Assocl-
ation of Trade & Technical Schools;
National Home Study Counclil.

NATIONAL G5 SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 South Figueroa Street, Los Angeles, Calif. 90037
r-------.-------
I Please rush Free
Color Catalog and

Sample Lesson, plus
Information on course

n!cmom:;
el 4
checked below. No = L%
obligation. No sales- MLE W

man will call.

National Technical Schools
4000 S. Figueroa St.
Los Angeles, Calif. 90037

Master Course in Color TV Servicing
Color TV Servicing (For Advanced
Technigians)

Master Course in B&W TV & Radio
Servicing

Master Course in Electronic
Communication

Practical Radio Servicing

FCC License Course

Master Course in Electronics
Technology

Industrial and Automation Electronics
Computer Electronics
Basic Electronics
High School at Home

Ooco oa o o Bo

Dept. 206-101

)
®
3
]

Age

Address

City State Zip

] Check if interested in Veteran Tralning under new G.1. Bill.
[ Check if interested only in Classroom Training at Los Angeles. [ |

- e el
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a
new

PHASE

in electronics

The Phase ASG-200 Audio Sweep Generator
provides a source of audio frequency functions:
sine, . square, triangle, positive sawtooth (with
variable negative slope), and negative sawtooth
fwith variable positive slope). Frequency is
variable from0.02 Hz to 20 KHz for all functions.
Dial accuracy is within 2%. The low distortion
level and simple, straight forward, solid-state

circuitry, rugged construction, and ease of Kit $ 84.85
operation, makes this Audio Sweep Generator

ideal forhigh fidelity audio systems maintenance Factory Assembled

and checkout. and Tested $108.09

Send Today

for complete information & specifications on our complete line of
electronic test equipment - assembled or kits - that feature unique
functions - quality & low cost.

3154 Boston Avenue,

Medford, Massachusetts 02155

COOPER
INDUSTRIES

De-solder and re-

& solder cleanly with

" one hand and with less

E chance of heat damage.
W Stainless steel tube prevents

™ clogging, and there’s a choice

of six metal tip sizes.

For straight soldering, you can’t
beat Weller’s 256 watt and 40 watt
professional soldering irons. They

have stainless steel barrels, popular

pencil shape and double-coated, in-
dustrial-grade interchangeable tips.

Ideal for service work, kits, hobbies.
The Weller de-soldering tool is
available nationwide through local

electronic parts distributors.

TheCooperGroup

CRESCENT- KEN-TOOL- LUFKIN - WELLER

Now Well
helps you
de-solder

g €4 L TNy

e

Circle 11 on reader service card

HOME APPLIANCE ELECTRONICS
(continued from page 16)

through the firebox, to blow out any
possible accumulation of unburnt gas
and prevent an explosion at ignition.
Then the timer samples all of the
safeties. If they are all closed, indicat-
ing safe conditions, it tries to light the
main burner. If the flame sensor sees
the flame the sequence is permitted to
continue. When boiler temperature is
high enough, the circulating pumps
for water and steam turn on, and
we're in business. If at any point in
the start-up sequence the timer finds
an incorrect answer from the safeties,
the whole thing comes to a screeching
halt.

In the smaller units, such as
automatic gas heaters for home use,
furnaces and air-conditioning units,
driers, etc., the controls are just ex-
actly the same in operation. But, there
aren’t quite as many of them!

Gas valves are still electrically
operated, and there will ALWAYS be
one type of safety; a pilot-burner sen-
sor. None of these will come on if the
pilot flame is out. So, we still have fail-
safe operation. Some have a manual
override, so you can light the burner
by hand, holding the gas valve open.
This should be used merely to be sure
that there is adequate gas pressure,
etc; but only for testing. The fail-safe
devices should mever be jumpered out.

There are two major types of
these safeties on the pilot burner. Both
usc a special thermocouple, which is
mounted on the main burner, but
placed so that it is only in the pilot
flame. It provides a very small dc volt-
age when heated to the proper tem-
perature,

Two types of systems are used
with these. In the oldest type, called a
BASO-pilot. Pronounced Baz-O, the
safety is a special relay mounted on the
outside of the heater or furnace. The
thermostat will not close this relay by
itself; not enough voltage. However,
when the manual knob on the relay is
pushed down and held, while the pilot
burner is lit, it will stay closed. So, this
could be called a “manual-set/automat-
ic trip” system.

Power for operating the main gas
valve, etc. is usually 24 volts ac, from
a small transformer. The complete cir-
cuit is from the transformer through
room-thermostat contacts, contacts on
Baso pilot relay, through a high-tem-
perature limit switch then through the
gas-valve solenoid and back to the
transformer. Basically, exactly the same
circuit as Fig. 1, but simplified.

Next month, we’ll take a look at
a system which does the same thing,
but without any external sources of
power like a transformer. R-E
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The big difference in TV Alignment instruments:
Ours Works.

The B & K Model 415 Sweep/Marker Generator not only works,
but it makes alignment jobs faster and more accurate.

Why? Because it eliminates the need for a separate marker generator,
sweep generator, marker adder, and bias supply.
You get it all in one compact instrument.

And it’s so easy to use. The IF and chroma bandpasses are simulated
on the front panel for constant reference. Lights tell you which

of the crystal-controlled markers are in use and where they

should be located. And the exclusive marker tilt feature lets you

place the markers either horizontally or vertically, so you can always
identify their exact positions.

Put the B & K Model 415 Sweep/Marker Generator to work for you.

Ask your distributor for complete details.

Product of
DYNASCAN CORPORATION
1801 W. Belle Plaine

Chicago, lllinois 60613

Model 415:
$399.95

Circle 12 on reader service card
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Here Are 8 Reasons to Put
The Mark Ten B On Your Car

The Mark Ten B CD System with exclusive VARI SPARK® Circuitry will give you
these substantial dollar saving advantages: 1) Eliminate 3 out of 4 tune-ups;
2) Improve combustion, reduce contaminants; 3) Install in ten minutes; 4) Instant
start in all weather; 5) Dramatic increase in performance:
6) Handy switch with redundant contacts for instant
return to standard ignition; 7) Two-piece hous-
ing with neoprene seals provides total
dust and moisture
protection; 8) Use
on ANY 12-volt,
negative-ground
engine. Put the
Mark Ten B on
your car today.

It will pay for
itself in dollars saved.
Mark Ten B
ppd.
Superior Products {ixiaegionl) 2 $5995
At Sensible Prices Standard Mark Ten $4495 ppd.

Ship Cippd. [J C.0.D.

Please send me literature immediately. Enclosed is $
DeiltAlert(s) @ $69.95 ppd.
—_DeltaHorn(s) @ $24.95 ppd.
—— Mark Ten B @ $59.95 ppd.
—Standard Mark Ten (Assembled) @ $44.95 ppd.
— 6 Volt: Neg. Ground Only ____ Positive Ground

— Negative Ground

— 12 Volit: Specify
. —-Standard Mark Ten (Deltakit) @ $29.95 ppd.

Please send: I

(12 Volt Positive Or Negative Ground Only)

Car Year. Make.

e
m Name__ -

Address._
City/State Zip.

DELTA

PRODUCTS, INC. '

P.0. Box 1147, Grand Junction, Coiorado 81501, (303) 242-9000

AT T Y Y 4
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MORE ON USING THE
TONE-BURST GENERATOR

I compiled this additional mate-
rial for readers of my article “Ways
To Use The Tone-Burst Generator”
which appeared in the August 1971
issue of Radio-Electronics.

A tone burst can be a test signal
in systems where there is unused or
“dead” time between data trains, such
as radar, TV, sonar, telemetry and
facsimile systems. Also included are
the coaxial cables, microwave links
and land lines used to transmit data
from these systems. You can make
tests and adjustments without shutting
the system down if you use this gener-
ator.

Here are some hints which may
be helpful in various situations, al-
though cach application poses a
unique combination of factors.

When in the single burst mode,
the period vernier should be set to
minimum. The 10 to 100-usec timing
is still active and would limit the max-
imum burst repetition rate to 10 kHz
if the vernicr werc in the maximum
position. The minimum setting allows
for burst repetition rates of as low as
100 kHz.

A resct pulse may not be avail-
able at the right time from the system
under test. In that case, take a close
look at your oscilloscope. If it has a
delaved sweep, it may also have a de-
layed trigger output. This could be
used as a reset pulse for the tone
burst generator.

If frequency response tests arc
planned, first check the frequency re-
sponse of your oscilloscope. Then just
check and adjust the transient re-
sponse with a fast rise step generator,
(The Pocket Pipper featured in the
February 1971 issue of Radio-Elec-
tronics was designed expressly for this
purpose.) A correction may still have
to be made for the normal high fre-
quency rolloff of the oscilloscope you
are using.

I hope these suggestions will add
to the usefulness of the tone-burst
generator for your readers.

Tom ANNES
Denver, Colo. R-E
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Put More “GO POWER’’ into Your Electronics Career —

WMIOWE ARUEAD
rom Technician o

BENGQUINEER

by studying at home with
GRANTHAM SCHOOL OF

Grantham School of Engineering

has conterred on

Jobhn Goe

the degree of

Hssociate in Seience in Cllectronics Engineering
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ENGINEERING

“the college that comes to you”

Earn a DEGREE in Electronics Engineering

The GRANTHAM educational program in ELECTRONICS ENGINEERING is designed to
upgrade electronics technicians to the engineering level, mostly by home study.

While vou continue your present employvment, you can
really learn electronics engineering and earn an
ACCREDITED DEGREE. You can upgrade your income
and prestige by upgrading your electronics education at
the college level.

GRANTHAM'’S strong-foundation educational pro-
gram in electronics engincering is designed especially
for the working technician. This program, offered mostly
by home-study, leads to non-obsolescent skills--to skills
hased on reasoning —and leads to the DEGREE of Asso-
ciate in Seience in Electronics Engineering (the ASEE
I)egl"" ).

This «ccredited degree program consists of four cor-
respondence courses of 100 lessons each—an overall total
of 100 lessons - followed by a two-week graduation sem-
inar held at the School. Upon completion of the four cor-
respondence courses, vou are awarded a diploma in
Llectronic Engineering. Then, upon completion of the
two-week graduation seminar, vou are awarded the
ASEE Degree.

Accreditation and G.I. Bill Approval

Grantham School of Engineering is cccredited by the
Accrediting Commission of the National Home Study, is
approved under the G.1. Bill, and is authorized under the
laws of the State of California to grant academic degrees.

Grantham School of Engineering
e Established in 1951 e

‘;’“\’YED S

What's in Your Future —
The Same Old Job, or Success in Engineering?

Where will vou be five years from today? Are you headed
for real advancement in electronics, or in a rut? The expe-
rience you have as a technician is valuable; it gives you a
head start toward a better future. But to get ahead and
stav ahead, experience must be supplemented with more
eduention in electronics and such allied subjects as math-
ematics, physies, computers, and engine ering design.

The Grantham educational program in electronies engi-
neering is not for beéginners. Every point is explained
just as carefully as if you were a beginner, but the impor-
tant difference is that while the beginner would need ex-
tensive laboratory training, you (as an experienced tech-
nician working with modern equipment) do not require
such training and should not waste your time doing the
same laboratory experiments that beginners must per-
form. This program in engineering is designed, written,
and taught for and to experienced technicians, and be-
ginners are not accepted for enroliment.

® Mail the coupon below for our free Bulletin @

Grantham School of Engineering RE-10-71

—
I

| 1505 N. Western Ave., Hollywood, Calif. 90027

| Gentlemen:

! Please send me vour free Bulletin which gives com-
| plete details on the Grantham educational program
| leading to the Associate Degree in Electronics Engi-
| neering. I understand no salesman will call.

|

|

|

|

|

|

|

|

Name .

Address - =l

City e State _ — Zip

1 have been in electronics for years.

Circle 14 on reader service card

E % 1505 N. Western Ave.
B N estern Ave
5 m 5 Hollywood, Calif. 90027
é,( - 3 Telephone:

Mgy e (213) 4697878
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EQUIPMENT REPORT
TOYO CH-702 TAPE PLAYER

For manufacturer’s literature, circle No. 25 on Reader Service Card

LEFT-REAR VU METER LEF[-FRONT VU METER

H ERE!S 8 REASONS 2 CHANNEL SWITCH [ ~ RIGHT FRONT VU METER
1G TER

e PROGRAM , [ RIGHT-REAR VU METER
SEEQIOR. | LOUDNESS
‘ SWITCH

SAN FRANCISCO

.
LOS ANGELES
.
DALLAS

_ ;EFT RIGHT BALANCE
FRONT REAR BALANCE

[

PROGRAM INDICATOR { ,
I S
| M INTR!

CARTRIDGE ENTRANCE 1

BASS TONE [

.WHY WE,RE CLOSER ' e TREBLE TONE
TO TECHN'C'ANS WITH THE ADVENT OF 4-CHANNEL have preferred a more definite read-

sound a myriad of special cartridge tape ing. But we were able to use the me-
playback machines, all designed to ters as spelled out in the manual.
Who keep Magnavox lay the new 4-channel 8-track tapes We played several tapes on the
play P piay P
4 1 have appeared. One of the first units Toyo system. The 4-channel 8-track
prOdUCtS Worklng In we got to test was the Toyo CH-702. cartridges were from both RCA and
1 i it will play either the Project 3. There was a most definite
top-notch condition Al Lo P . gt ¢
op otch co older 2-channel tapes or the new 4- 4-channel effect. And while a bit more
channel tapes. Depressing a front- high end would have been desirable
NOW 8 LOCATIONS : panel selector switch sets up the oper- (this unit is down 3 dB at 10 kHz),
"‘"2‘ '°:"°ENTER: — “”iﬂss“”““ ating mode. there are no 4-channel 8-track players
AGNAVOX PARTS DIVISION GNAV 18 SION . . .
159 €. UNION AVENUE s R S Speakers are not included with around with better response.
o i A e e s e this unit and it is recommended that We checked the specifications of
g i 22 S0 e ADDUBEIE you use four-matched speaker sys- l'hc unit using a standard test ta’pe and
tems. found our results matched Toyo’s.
ATLANTA CENTER SN CRITEEES CEEY The volume controls are ganged There is no on-off switch on this
WAGNAVOX PARTS DIVISION e e so one knob adjusts all 4 channels. player. Inserting the tape switches the
ATLANTA GEORGIA 3033 i e e s There are also ganged tone controls unit on; removing it turns the tape
oy e TELETYPE 9103717237 for treble and bass. Separate balance player off.
} controls adjust front-rear and right- All-in-all we found the Toyo CH-
DALLAS CENTER: CLEVELAND CENTER R ) . & N A B
MAGNAVOX PARTS DIVISION e ————— left. With these controls it was pos- 702  delivered enjoyable 4-channel
BB09 W CARPENTER FREE M a al- 3 a 29 H A Iye - o ) 2 1
i e goaioulnoace sible to balance the output of the tape listening. It was a pleasure to have in
TELEPHONE: 2146371710 TELEPHONE 2168351313 player to dcliver a distinct 4-channel our living room. R-E
TELETYPE: 970 861-4543 TELETYPE 810 427 9122 . o £ =
effect in any specific part of the
CHICAGO CENTER TORONTO CENTER listening room. Toyo does suggest, SPECIFICATIONS
MAGNAVOX PAR TS DIVISION MAGNAVOX PARTS DIVISION however, that you use the listening Output Power (per channel)
RONT OF A =4 B
B e iocos 2155 0L ANDO DR room arrangement shown below. (at 1 kHz with RCA SRL
T e Four individual VU meters let | o tapeand 8- load) . 5 watts
TELETYPE: 910 223.4527 TELETYPE 610-492.2535 - . - . M
};Olu S‘L(zd\\lhdt ou;}putfk}\]/elsf are h}:z’mg (at 12 dBm out, 1 kHz with
achvere DY ¢cac .0 IA ¢ our chan- RCA SRL tape) . . 50dB
nels. At normal listening levels we Cross Talk
Order parts’ tubes’ found meter lnfleallonS were toward (at 400 Hz u_sjng'ﬁlter) . 50 dB
the low end of the scale and would (at 1 kHz using filter) .. .. .30 dB
i ] - Frequency Response
and accessories from = = C] (00 KRS ..0dB
|LEFT = RIGHT WKEHZ) e = e 0dB
your nearest Magnavox || [mow  soweane  SST STy e
. 1 e _
it Tape Speed . 33/ ips
Parts Center | | L1 Dogs
Wow & Flutter
| U_ﬂ (at3kHz) ... ... .. .....03%
| - ‘ Rear Level Control . ... ... . *+6dB
Tone Control
THE Mlagnawvosc comPany (100 Hz) 9 dB
‘LEFT RIGHT (10 kHZ) ...... . .8dB
FORT WAYNE, 'ND'ANA, 46804 _R_E_AR REAR Distortion
= ) (at 1 kHz; 3 watts output) .. .29,

TYPICAL ROOM LAYOUT

Circle 15 on reader service card
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When you're in a hurry, it’s nice to know GTE Sylvania has the parts.

Only 34 tubes and ECG solid-state componentswill  ent types. In the high-voltage section alone, only 8

solve practically all of your high-voltage rectifier re-  ECG rectifiers and triplers will take care of almost
placement problems. every job.

And they're all available from your Sylvania dis- And they save a lot of space in your tube caddy.
tributor. When your distributor is stocked with Sylvania

Because tubes are tubes, we can’t promise to reduce receiving tubes and ECG semiconductors you'll have
the number you'll have to carry. But, with the Sylvania the parts you need. And you'll get them fast.
line, your distributor will have the tube you need when It’s like having a complete warehouse built into
you need it. your telephone.

In semiconductors, the story is different. Just 124 And that should help you make a fast getaway.

ECG solid-state devices including transistors, diodes
and integrated circuits will replace over 41,000 differ- SYLWVANIA



How to prepare for
today’s competitive

- job market, tomorrow’s
new opportunities

in electronics

Competition for jobs and promotions
is severe in the electronics industry to-
day. But experts say that exciting new
electronic products will create thousands
of new jobs in the next few years.

One thing is certain: in good times
or bad, the best opportunities come to the
man with an advanced, specialized
knowledge of electronics. He has a bet-
ter chance of survival in a recession and
will profit more in times of prosperity
than the man with ordinary qualifications.

But how can you get the additional
education in electronics you need to
protect your future—and the future of
your family? Going back to school isn’t
easy for a man with a job and family
obligations.

RADIO-ELECTRONICS




CRE! Home Study Programs offer
you a practical way to get more educa-
tion without going back to school. You
study at home, at your own pace, on
your own schedule. And you study with
the assurance that what you learn can
be applied on the job immediately to
make you worth more money to your
employer.

You're eligible for a CREI Program
if you work in electronics and have a
high school education. Our FREE book
gives complete information. Mail post-
paid card for your copy. If card is de-
tached, use coupon or write:

CREI, Dept. E1410B, Wisconsin Ave. &
Tilden St., Washington, D.C. 20016

OCTOBER 1971

College Credits for CREI Students

Recently CRE! affiliated with the New York Institute of Tech-
nology for the express purpose of making it possible for CRE!
students to earn college credits for their studies. The New York
Institute of Technology is fully accredited by the Middle States
Association of Colleges and Universities and is chartered by the
New York State Board of Regents.

For the many CRE! students who are not interested in college
credits, but simply in improving their knowledge of advanced elec-
tronics, this affiliation with NYIT will provide additional assurance
of the high quality of CREI home study education.

If you want to know more about earning college credits for
CREI study, check the appropriate box when you mail the postpaid
card for complete information on CRE| Programs.

Founded 1927

Free book tells all about CRE}
programs. For your copy, tear
out and mail postpaid card or
write: CREI, Dept. E1410B
Wisconsin Ave. & Tilden St.,
Washington. D.C. 20016

Accredited Member of the
National Home Study Council

CREI, A Division of the McGraw-Hill

Continuing Education Company
Dept. E1410B, Wisconsin Ave. & Tilden St., Washington, D.C. 20016

Please mail me free book describing CRE! Programs. | am employed
in electronics and have a high schoo! education.

Name Age

Address

Employed by

Type of Present Work ] G.1. Bill

| am interested in: [J College credits for CREI study. [] Space Efectronics
[0 Electronic Engineering Technology [ Computers [ Industrial Electronics
O Nuclear Engineering Technology [J Electronics Systems Engineering

[0 Non-technical course in computer programming. O CATV Engineering

PO ——— et el ]

APPROVED FOR TRAINING UNDER NEW G.I. BILL

|
|
I
|
|
|
I
|
|
[
|
{ City State Zip Code
|
|
|
:
]
|
|
|
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To each hirown.

Not everybody needs a concert grand piano, nor does everybody need the
best cartridge Shure makes to enjoy his kind of music on his kind of
hi-fi system. Eventually, you'll want the renowned V-715 Type Il Improved,
the peerless cartridge for advanced systems and ample budgets. But,
if your exchequer is a little tight, consider the M971E, widely acclaimed
as the second best cartridge in the world. With a sharply circum-
scribed budget, all is far from lost. Choose any of the four models
in the M44 Series, built for optimum performance in the easy-to-take
$18-25 price range. Write for a complete catalog:

Shure Brothers Inc., g! Sk~NUMRE
222 Hartrey Ave., Evanston, lllinois 60204. IP.d

Circle 16 on reader service card
RADIO-ELECTRONICS



SPECIAL ISSUE
4-CHANNEL STEREO

Photo courtesy Bell & Howell

by HARRY E. MAYNARD

IN 1970, THE FUTURE OF FOUR CHANNEL STEREO WAS A
question mark. Not so today, if the 1971 Consumer Elec-
tronics Show was any index of the future marketing plans
of the most important companies in consumer electronics.
And not so, if you judge by the number of recent converts
to four-channel stereo among prominent audio critics.

At a magnificent show, housed in Chicago’s new
McCormack Place, I counted over 70 companies that are
making four-channel products an important part of their
line for 1971-72. This, in spite of the fact that some impor-
tant manufacturers have not yet commited themselves to
four-channel hardware. They do not attribute this lack of
commitment to any lack of enthusiasm about four-chan-
nel's future, but to the fact that there is not yet a single,
agree-upon industry standard among major record manu-
facturers for the matrixing of four-channel stereo records.

Columbia Records introduced their new matrixing
system (see Radio-Electronics, September 1971, pages 2
and 4) and gave an impressive demonstration of it at the
show. However, Columbia’s system threw the picture into
some disarray because it is the least compatible with other
matrixing systems, such as Dynaco, Sansui, Electro-Voice,
and others. (Matrixing is essentially a system of putting four
channels of information in the space formerly occupied by
only two channels and using a special decoder to extract this
information so that it can be played compatibly with any
standard stereo cartridge. Without the decoder, you hear
standard two-channel stereo.)

Columbia dominates the record business, having one
and a half times the sales of pre-recorded products as its
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nearest competitor. Columbia has the popular artists, such
as Blood, Sweat and Tears, Simon and Garfunkle, Andy
Williams and Janis Joplin that attracted sales in 1970 of 253
million discs and 21 million tapes. They also have perhaps
the greatest classical catalogue in the world. Columbia
plans to put out over 50 titles of four-channel records by
the time you read this article. They will also market discrete
four-channel, 8-track cartridges (four tracks one way and
four tracks the other) as RCA has already done. The mo-
mentum of four-channel stereo sound—matrixed or dis-
crete—would seem to be the next big revolution in high-
fidelity. This statement has behind it the fact that the
largest mass marketers, both in retailing and manufac-
turing, (names, such as, Motorola, RCA, Columbia, Allied
Radio and Lafayette to mention but a few) are now mak-
ing massive commitments to four-channel sound both in
hardware and software and in their promotional and ad-
vertising efforts.

Let's be clear. The sales of four-channel stereo have

Harry Maynard, an early pro-

ponent of 4-Channel Sound, a

pioneer in broadcasting 4- E ﬂ

channel stereo and a well

known writer in the field of FM F' 5
o™

and high-fidelity can be heard
on WNYC-FM 93.9 MHz, each
Saturday at 4:30 PM and Sun-
days at 10:30 PM in the metro-
politan New York listening area

with his program ‘‘Men of Hi-
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yet to hit in a big way at the retail level. Now, however,
the dealers report a tremendous interest in four-channel
and an ever growing sale of adapters, extra amplificrs, and
speakers necessary to four-channel sound of any variety.

Harold Weinberg, marketing manager of Latayette
Radio, told me: “Four-channel stereo, with particular em-
phasis on our adapter, is the cornerstone of our 1971-72
promotional efforts. And judging by the sales of our adapt-
ers and other four-channel equipment, it’s off to a good
start. We are also selling all the adapters that we can pro-
duce at this moment.”

Louis Kornfeld, of Allied Radio, who is promoting
the system of four-channel sterco invented by Leonard Feld-
man and John Fixler (now assisted by Peter Scheiber)
feels that the Columbia system will make compatibility
a “minor problem”. Most dealers and manufacturers agree
that most four-channel systems other than the Dynaco-
Lafayette system will require an extra stage of amplifica-
tion. Even the newest Dynaco system requires two extra
speakers. To hear four-channel stereo, the consumer may
have to buy a certain amount of additional equipment, but
there is essentially no long term obsolescence problem—no
matter which system is adopted.

Harold Weinberg of Lafayette says: “That is why we
are making the Dynaco system our major push. We believe
it is the ideal half-way house until all the matrixing meth-
ods have been agreed on. We can show that our system
allows for considerable cnhancement of a person’s present
record and tape library, and all the current matrixed
records sound good on our system . . . including Electro
Voice’s.” (Author’s note: How about Columbia’s?)

Until recently, many dealers have been unimpressed
by the advent of four channel stereo. Those, however, who
attended the Consumer Elcctronics Show and with whom |
spoke, seemed to be prepared to get on the four-channel
bandwagon. They pointed out that four-channel hardware
now exists in every price range. Until recently this was not
so. Up to now, there has been a real paucity of software
and hardware. A few reel-to-reel tapes, and a few 8-track
cartridges capable of playing four chanrel were the only
things around. To play the reel-to-reel tapes, you need a
tape recorder which usually costs about $3500. (See Radio-
Electronics, March 197!, page 33.)

The Consumer Electronics Show Daily reported:
“The variety of (four-channel) equipment was almost stag-
gering considering how new the whole four-channel sterco
idea is.” Marantz, Scott, Fisher, Pionecr, Sanyo, Pan-
asonic, Sony and Toshiba, all showed a variety of receivers,
amplifiers, tape recorders and products in every price range
and all capable of playing four discrete channels as well as

Sansui QS1 Synthesizer
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EICO Quatrasonic Adapter

Scott 443 Quadrant Receiver

Toyo CS-721 Tape Player

a variety of matrixing systems.

Cartridge eight-track 4-channel plavers in modest
price ranges were found with such names as Sony, Bell and
Howell, Akov, Craig, RCA and Motorola. Every major
reel-to-reel tape recorder manufacturer had at least a four-
track deck capable of playback of four-channel tapes.
Names here included Wollensak, Teac, Sony, Panasonic
and JVC,

JVC and the Dorren QSI system came together with
the discrete four-channel disc. At the show, Dorren was
broadcasting their four-channel system, which is a discrete
four-channel system and it was being picked up by their
new QSI recciver system which is a remarkablce digital re-
ceiver with 100 watts of rms power per channel, along
with a joy-stick type of control that serves as a single bal-
ance control for four channels. Most remarkable is that the
recciver will sell for $700.

Electro-Voice displayed over 100 records now en-
coded via their system, with Enoch Light-Project 3 records
prominent on the list. Koss showed four-channel ear-
phones, that I found very impressive in listening to all
types and varietics of sound. Superex also showed pro-
totype four-channel phones.

JVC had a four-channel cassette plaver that they
claim will shortly be put into production—with cight sepa-
rate tracks. Norelco had their prototype four-channel cas-
sette  player which is compatible with every cassette
recorder yet manufactured. JVC and Norelco claim that
the rapid improvement in noise-reduction systems in cas-
sette tapcheads and tape carrying mechanisms is such that
they do rot expect any problems putting eight tracks on a
cassctte to give tour-channel sterco and still have a com-
patible system. Some manufacturers say this is perhaps
true, but the big problem for the four-channel cassctte will
be in the high speed duplicating of the very thin line of
magnetic material required to put eight tracks on a cas-
sette. No problem, savs Phillips, showing yvou a cassctte
that they claim was duplicated with conventional methods.
Certainly the cassette should be a strong force in the devel-
opment of a mass market tor four-channel stereo with the
playback compatibility for both matrixed and four-channel
(discrete) sound. Many dealers also reported that they see
truly tremendous improvements in cassette decks as one of
the biggest developments in hi-fi for the next few vears.

One high-fidelity marketing manager for a chain of
retail stores who had previously been against four-channel
sterco because he thought it was premature has now
changed his mind. “When T saw and heard the impressive
demonstrations here at the CES show, 1 decided to go
along. ’'m impressed that over 30 FM stations are broad-

RCA Mark 8 Tape Player
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Quadracast Systems Receiver

casting Electro-Voice sound, and you can buy their de-
coder for $59.95. This will do a lot to sell what is obviously
vastly improved sound. I have sold a lot of decoders
lately.”

What is obviously taking place now is that the mass
manufacturers of both software and hardware do not in-
tend to be caught dragging their feet as they were on two-
channel stereo, when the smaller component and record
manufacturers corralled a nice hunk of business by being
the first to offer the public stereo software (records and
tapes) and hardware.

Several executives of RCA, Columbia, and Motorola
and Panasonic told me that they believe four-channel is at
least as important a development as two channel stereo
was, and that it will be appreciated much faster by the
mass market than was two-channel stereo. Change is ex-
ponential today and if four-channel stereo is properly dem-
onstrated, it will clearly show that this is no gimmick
dreamed up by the electronics industry and will catch on
very fast.

Panasonic had one of the best demonstrations of
four-channel stereo at the Consumer Electronics Show. It
was a small cave-like structure seating 8 to 10 people, re-
sembling the sonic environment of a typical living room
(the place where most people are going to listen to four-
channel stereo). Many dealers commented on the demon-
stration room because it could be duplicated fairly cheaply
in their own showrooms. Motorola had tremendous dem-
onstrations of four-channel stereo for both the car and
home, and had obviously spent a great deal of money on
their display as has had many other manufacturers. There
is no doubt about it, four-channel stereo comes off beau-
tifully in a car, or in a very intimate and home-like envi-
ronment. It does not sound well in the usual barn-like dis-
plays and demonstrations I have heard.

The youth market represents a real potential for four-
channel stereo. The youth of today have been a large fac-
tor in making consumer electronics an $8 billion a year
market, and in making the market for just component high
fidelity one that reached $377.5 million last year (an in-
crease in sales of 15%). Part of the rapid growth of hi-fi
can be attributed to the rather loud love affair that the
younger generation is having with sound, hi-fi and elec-
tronic gadgetry of all kinds. They want to immerse them-
selves in sound. The young use sound the way their elders
use alcohol. They put their heads in the speakers. With
four-channel sound you can get that same feeling of being
immersed in sound at lesser volumes. This could produce
quite a revolution in the way music gets played and written
as well as recorded and played back.

Pioneer QX-8000 Receiver
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Electro-Voice EVX-4 Decoder

Iras Multisonic Converter

Bell & Howell Tape Player

There is general agreement among the experts that
four-channel stereo is a much closer approximation of the
way we normally hear sound than is two-channel stereo.
But, for the dealer and the potential buyer there is the
problem of proper demonstration. In too large and ambient
an environment, and with too much noise from people
milling around, four-channel stereo can’t be appreciated.
So what is required is a revolution in the retailing of
sound.

Many leaders in the industry, such as Herbert Horo-
witz President of Empire Electronics and new President of
the Institute of High Fidelity, are aware of the need for this
change. Horowitz, a recent convert to four-channel stereo,
pointed out in the trade magazine, Audio Times: ‘‘For
years we have been telling consumers that the ideal room
for listening to hi-fi was ‘anechoic’—that if there was an
echo or a bright spot they should deaden it by putting in
some upholstered piece of furniture or drapery. Now we’re
guaranteeing that this room will be ‘echoic’ by putting in
two more loudspeakers. What we’re really doing is in-
troducing reverberation and the concept of bouncing the
sound off the wall by using omnidirectional loudspeakers.
The consumer firmly rejected reverberations back in the
early 1960°s.”

Mr. Horowitz is right on his last point, but as he ad-
mits now “Four-channel stereo would seem to be an idea
whose time has come. Ten years ago you couldn’t have
sold this concept to an audiophile, but I believe the nature
of today’s music has made it acceptable.” (And—perhaps
Mr. H. should have added “The tastes of today’s listener”.)
“It took me a while to find out that the difference becomes
discernible at moderate volume levels, and marked at low
volume levels. This is different from the traditional way of
demonstrating stereo equipment which dictates that you
play everything cranked up all the way.”

A ot of next door (or next apartment) neighbors and
parents of youths with hi-fi equipment are going to like this,
Mr. Horowitz.

Another important leader in the hi-fi retail business
who asked to remain anonymous recently admitted to me:
“Yes, I've been against four channel because I find some
women don’t like speakers of any kind disturbing their
home decor. Now I've got to sell that gal on two more in
her living room! It’s not going to be easy for the over-40
market to fight that battle. On the other hand, the younger
generation, which represent a third of my sales and per-
haps have an even bigger influence on the total market,
have already started to ask a lot of questions about four-
channel stereo. They’ll buy a hi-fi set right after they buy a
bed. But I and everyone else will simply have to do a better

Utah Ambience Regenerator
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job demonstrating hi-fi. Most hi-fi stores are simply shelves
carrying hi-fi equipment and don’t adequately demonstrate
it.”

My advice to readers of this article is to buy a four-
channel recciver now, if you don't already own a sterco
receiver. Whatever system is settled on, vou will need four
channels of amplification and four speakers to enjoy what-
ever level of four-channel sound your taste requires. All
the four-channel receivers give vou four discrete chan-
nels—along with some kind of matrixing system. If and
when the FCC finally settles on a system of discrete four-
channel broadcasting (and it will be years), you'll be able
to add a simple integrated circuit adapter to receive that
signal off the air. The current favorite and best demon-
strated is the Dorren system. For the near term you will be
able to listen to matrixed four-channel in its essentially
compatible form; and, of course, 1o reel-to-reel and tape
cartridge four-channel sound. You will be enjoying the
vastly improved sound of the matrixing systems (perhaps it
shouldn’t be called four-channel sound). These systems do
not require formal approval of the FCC since they have
clearly demonstrated that they are compatible with current
broadcasting standards.

If you want to go the cheapest route to “full dimen-
sional” or “surround sound,” hook a third speaker across
the two hot terminals of your current two-channel amplitier
with a variable resistor and you'll get a “third-way™ house to
four-channel. I think you'll hear a considerably improved
sound. I've tried this and it works. And many listeners to
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my program, “Men of Hi-Fi” on WNYC-FM, who have
done this are enthusiastic about it as a beginning step. I see
this step as a conditioner to appreciating what has been
most aptly described as “‘surround sound.”

The next step along the route to four pure and dis-
crete channnels. would be to buy the Lafayette or Dynaco
adapter (price $29.95). Here you will need two extra
speakers but you will only use one amplifier. Following
this, the next step would be to buy an extra rear amplifier,
an Electro-Voice decoder. or one of the other matrixing
systems, such as Columbia, Sansui. If you do this, you can
have the best of two worlds. You can play through this
system any discrete four-channel sound. such as reel-to-reel
tapes. or 8-track cartridges and also play the matrixing
systems.

You will find this worth the extra money and effort.
Monophonic listening is like listening to sound through a
window, Two-channel sound is like standing and hearing it
in a doorway. Four-channel of any type is like being in the
room where the actual sound is being produced. You are
there—be it a concert hall, with magnificent reverberant
acoustics: a rock emporium, electrified 1o the back teeth; a
jazz club, with every last note of the bass fiddle making its
way through the din; a Spanish cave, with the guitar
sounds curling around your ears.

Remember that we listen to sound in a 360° sound
field. Research at MIT and various other labs shows that
most of the sound we hear is reverberant sound—over
85% . Less than 10% is directly radiated sound. Since most
of the sound we hear has bounced off our listening envi-
ronment, properly recorded sound should recapture that
natural ambience. Four-channel stereo has come up with
the best method for doing just that.

Part of the success of the Bose speaker, although ex-
pensive, has been its naturalness. The current vogue of the
omnidirectional speaker is the attempt 1o duplicate the na-
tural spacious sounding effect of a concert hall. or our
normal binaural listening environment where we hear as
much sound from all around as is directly radiated towards
us. The Bose system achieves this by aiming most of its
many enclosed smaller speakers at the rear of its enclosure.
The omnidirectional speaker aims its sound sideways and
upwards, as well as forward.

Four-channel sound just happens to be almost the
cheapest way to achicve our normal 360° sound field of
listening because you can achieve a 360° sound field by
creating a circle within a 4 point source. The original Dy-
naco suggestion (the “poor man's” surround sound—it's
really three-channel stereo) does this in an even cheaper
way by putting a triangle in a circle. I discussed this in
detail in the March issue.

If you have any doubts about this new sound, or are
simply curious about it, have a listen. But please don’t
judge four-channel, or surround sound, by the usual big
demonstration. Listen to it under proper conditions:

1. In a small. intimate atmosphere

2. In a situation where there are few people

3. Where no one is talking

4. Where you can listen to many different types of
recorded materials

5. Don't listen to it too loud.

If you follow these suggestions, T think you will find
what some people. including myself, have found. Four-
channel stereo is no gimmick. It is a higger improvement
over two-channel than two-channel was over monophonic.
If you haven’t been getting much enjovment out of your
hi-fi set lately and your favorite recording sounds a little
stale—give a listen to all kinds and varieties of four-chan-
nel stereo (preferably in your own home). I think you’ll
agree then that four-channel is the next revolution in
sound. R-E
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by GEORGE D. HANCHETT*

THE FOUR-CHANNEL POWER AMPLI-
fier described here can deliver 50
watts rms per channel. It is especially
easy to construct because all the active
components in each channel are in-
corporated in one commercially avail-
able RCA KD2131 power circuit
module. The complete four-channel
amplifier uses four KD2131's and can
easily be driven by the four-channel
preamplifier described by Len Kaplan
elsewhere in this issue. Among other
desirable features, this amplifier will
drive electrostatic loads and has inter-
nal circuitry to prevent damage to the
output stages in the event of over-
loads.

The KD2131, a recent addition
to the RCA Solid State Experimenter
line, is a thick-film hybrid power cir-
cuit module that can deliver up to 70
watts output, depending upon the
power supply. A readily available
power transformer, however, with a
42-volt secondary capable of deliv-
ering 1 ampere can furnish enough
power to run two KD2131's at 50
watts each. This four-channel ampli-
fier, therefore, uses two power sup-
plies. If it is desired to have a two-

*RCA Solid State Division
Sommerville, .
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SPECIAL ISSUE
4-CHANNEL STEREO

o 50 Watts rms Per Channel
One IC Per Channel
Less Than 1% Distortion

One Evening Construction

channel stereo system, only one power
supply and one two-channel amplifier
will be needed. A schematic diagram
of a two-channel portion of the four-
channel amplifier is in Fig. 1.

Construction and wiring

Because of the relatively few
components required for this ampli-
fier, the construction is simple and
straightforward.

Each pair of amplifiers, along
with its power supply is constructed
on a 10” x 6” X 3%2” mini-box (Bud
type CU-3010A). It is necessary to
heat-sink the KD2131 hybrid circuits,
and for this purpose aluminum heat
sinks can be made from flat stock
aluminum and bent into a “U” shape
as in Fig. 2. It is absolutely imperative
that the portion of the heat sink in
contact with the KD 2131 be as flat as
possible to insure maximum thermal
contact. Flatness of the aluminum
heat sink can be readily maintained
during bending by clamping the
aluminum between two wood blocks
of suitable size. One block should be
3” x 6”. If flat sheet aluminum is not
available, heat sinks can be formed
from a 7”7 x 9” chassis bottom-plate
with 17 cut off to make it 6” x 9”.

The KD2131 has leads extending
straight out from its body. These leads
should be bent at right angles to fit

the slots in the heat sink as in Fig. 2.
To avoid creating a sharp bend, curve
the leads around a 3/16” rod or do-
wel. The information sheet packed
with each KD2131 gives precise data
on lead bending. The slots for the
leads should be drilled and filed
smooth in both the heat sink and the
chassis (see Fig. 2 and Fig. 3). It is
important to make sure that there are
no burrs on either the heat sink or the
chassis. The KD2131 is bolted to the
heat sink and the chassis with 14" -28
machine screws, ¥2” long. Heat-con-
ducting grease such as G-C No. 8101
should be liberally used between the
KD2131! and the heat sink and be-
tween the heat sink and the chassis.
To facilitate connections to the
KD2131, bend small hooks into the
ends of each lead so connecting wires
can be bent around them and sol-
dered. Because the peak current to the
KD2131 can be quite high, use rea-
sonably heavy wire for inter-
connection. I recommend you use at
least 18 awg, and preferably 16 awg.

As shown in the photographs, the
input connectors and their associated
gain controls are mounted on one end
of the chassis while the output con-
nections, power cable, and fuse are
mounted on the other end. Positions
of the components on the sides of the
chassis are in Fig. 4. The phase-cor-
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PARTS LIST

(These are parts required to build one pair

of channeis—a 2-channel sterec amplifier.

To build a 4-channel unit you will have to

double this list.)

R1, R3—potentiometer, 25,000 ohms

R2, R4—470 ohms, 1 watt

C1, C3—5 uF, 12 volts, electrolytic

C2, C4—50 uF, 12 volts, electrolytic

C5, C6—5500 uF, 40 volts, electrolytic
(Sprague 36D552G040AC2A or equal)

D1, D2, D3, D4—SK3016 (RCA)

F1—Fuse assembly with 3-amp fuse

LM1—Pilot light assembly with No. 1813
lamp, 14 volts at 0.1 amp

L1, L2—10 uxH, 1500 mA choke (Miller 4622
or equal)

Q1, Q2—KD2131 hybrid amplifier (RCA)

31, J2—Phono jacks with insulating washers

J3—Barrier strip (Cinch Jones type 4-140)

S1—spst toggle switch

Tl—power transformer: primary 117 volts;
secondary 42 volts ct, 1 amp (Stancor
TP-4 or equal)

Case, miscellaneous hardware

Heat sinks

recting chokes are connected to the
appropriate terminals of the hybrid
amplifier and are supported by their
leads. It is especially important that
these connections be carefully checked
for good electrical contact.

Be careful when soldering to the
module terminals. Do not apply a heat
greater than 235°C to the terminals
any nearer the module case than 8",

The power supply for each pair
of channels, as shown in the layout
diagram in Fig. 3, is mounted between
the two KD2131 hybrid amplifiers.
The filter capacitors are mounted so
they are flush with the tops of the
heat sinks and the power transformer.

It is extremely important when
wiring the amplifier, to avoid ground
loops. The best way is to use a com-
mon ground point. In my unit T use
the junction of C5 and C6 in the
power supply as the ground point. All
grounds are brought separately to this
point by single wires. Do not pick up
any other grounds on the way. I then
run a wire between this point and the
chassis. The only exception is lead No.
6 of the KD2131. This lead provides
an ohmic connection to the heat sink
of the IC plate and does not enter the
circuit.

The bridge rectifier for cach sup-
ply is assembled on two 2-terminal tie
points. Each tie point is fastened to
the chassis with a 2-56 screw, lock
washer, and nut. Arrange the recti-
fiers in a circle about the four termin-
als. The power transformer is con-
nected to provide the highest possible
voltage. Unused wire connections of
the transformer are fastened to a ter-
minal strip for protection against
shorting. The pilot light is connected
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2-CHANNELS of the
amplifier fit on a single
chassis. You need two of
these units for a com-
plete 4-channel unit.
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CHASSIS LAYOUT (OUTPUT SIDE)

FIG. 4—CHASSIS LAYOUT diagrams for the input side (top) and
output side (bottom). They show exact locations of all chassis
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FIG. 5—POWER OUTPUT characteristic of
each channel of the power amplifier.
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FIG.
teristic of each channel
amplifier.
between the blue and red leads. A No.
1813 pilot lamp is used.

Testing and operation

After the amplifier is completed
and has been checked visually, test
each pair of channels scparately; and,
in either pair, test only one power cir-
cuit module at a time. When testing
the first pair of channels, therefore,
leads No. 1 and 10 of one of the
KD2131% should be disconnected and
a (-to-5 ampere dc meter connected
between lead No. 10 of the KD2131
in the other channel and the positive
terminal of C5 in the power supply. If
a S-ampere dc meter is not available,
use a vom in parallel with a 0.47-ohm
2-watt resistor to measure the current.
With no signal input to the amplifier,
but with the power on, the meter
should read substantially “0”, in-
dicating that there are no oscillations
or other conditions causing excessive
current drain. Now disconnect the
No. | lead on the first module tested,
leaving No. 10 disconnected also; and
test the second module in the same
manner as the first. After you are sure
there is no excessive current flowing
through the second module, it is safe
to reconnect the No. 1 and No. 10
leads for normal operation of both
modules and to test the other pair of
channels.

If you feed a signal from an
audio oscillator into one channel and
that channel’s output is connected to a
resistive load or speaker, then that
channe! should be able to produce its
full output before clipping. Clipping
will occur at different power levels
with different loads as in Fig. 5. The
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XX AUTION:
THE EXTERNAL DC RESISTANCE BETWEEN
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AND 4 MUST BE MAINTAINED AT 0.5 OR LESS IN
ORDER TO PROTECT R22 FROM EXCESSIVE DISSIPATION
AND POSSIBLE DAMAGE. CARE SHOULD BE TAKEN TO

LEADS 3

109876

INSURE GOOD ELECTRICAL CONNECTIONS TO LEADS 3 AND 4

FIG. 7—THE KD2131 IC contains all the circuitry shown here.
Note that this is a complete power amplifier, one channel.

clipping point is best determined with
a scope connected across the speaker
terminals of the channel under test.

Because each channel of this am-
plifier can put out short-duration peak
power levels considerably in excess of
50 watts (although with some dis-
tortion), 1 recommend you turn down
each channel's level control (full
counterclockwise) (RI, R3) before
any input connection is made. | also
recommend, (f you use a loudspeaker
system during initial tests, inject
steady-tone signals cautiously and at
frequencies below the range of any
tweeters in the system, the power rat-
ings of the tweeters being generally
lower than those of other components
in a speaker system.

Note that the power supply, be-

40

BOTTOM VIEW of pow-
er amplifier. This unit
is a 2-channel arrange-
ment. Build two of them
for a 4-channel ampli-
fier.

cause of the power transformer capac-
ity, cannot supply power to the ampli-
fier for protracted periods of time
when a sinusoidal signal is heing am-
plified. The clipping test, theretore,
should be limited to a five-minute pe-
riod with at least a ten-minute off pe-
riod. After testing one channel, test
the other channel of ecach pair. Be-
cause music has a typical duty factor
of less than 25%, all four channels
can operate at a 50-watt level for long
periods of time without any severe
temperature rises.

Fig. 6 shows the frequency re-
sponse of the unit. Input impedance
of cach channel is 10.000 ohms and
an input of approximately 0.5-volt
rms will drive the amplifier to its rated
output. R-E

CHASSIS-PUNCH GAUGE

Have you ever wondered exactly
what size hole to punch or drill for 2
socket or pilot-lamp jewel? Once a
hole is punched, it's too late to change
its size. You can easily make a handy
tool (see drawing) to tell you what
size punch to use.

CHASSIS
PUNCH
GAUGE
SPACE FOR
FUTURE
ADDITIONS
— |~ 1/4"

o —

/|-3/I6

OIRe

I8 OR 16 GAUGE

ALUMINUM

272" x 10"
5/8"——

——I-1/8"
u/ls"—J—-O

-

3/4"—J—-O

——7/8"

Gather up all your chassis

punches and use cach to punch one
hole in a scrap of sheet aluminum.
Now, the next time you need to deter-
mine the correct hole size, simply fit
the part 1o be mounted into the holes
in the gauge until you find the hole
that fits best. Sure beats guessing!—
Harold J. Turner, Jr.

HANDY CABLE MARKERS

In the use of wire and cable con-
nections from one point to another, it
is desirable to tag these wires and cab-
This

les for proper identification.

FOLD /. OR

P / CA?LE

FOLD TAPE PLACE LABEL TRIM TAPE
OVER WIRE  ON TAPE

procedure  aids the installation,
trouble-shooting, and reconnecting of
wires and cables to correct points.

The use of tapewriter (or label
markers) and tape (plastic, cloth, ad-
hesive) make a good match for “tags”
as the illustration shows.—Al/ex Billos
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by L. KAPLAN*

FOUR-CHANNEL STEREQO HAS BROUGHT
new challenges to the audio circuit de-
signer as well as new levels of realism
and presence to the audiophile.

In designing a conventional two-
channel stereo system it is possible to
use discrete components and keep the
amplifier reasonably compact. A four-
channel system, however, using dis-
crete components becomes hopelessly
unwieldy, virtually demanding the use
of integrated circuits.

The four-channel stereo pre-
amplifier described here uses, as active
components, a total of two integrated
circuits, two diodes, and three transis-
tors. Each IC is an RCA SK3071 con-
taining the active components for two
channels of equalization and amplifi-
cation; the diodes and transistors are
used in the power supply. The entire
unit is contained in one chassis that is
107 wide, 3” high, and 12” deep.

This preamplifier provides phono
and tape-head equalization, bass and
treble controls, and input switching. It
has enough dynamic range to ac-
commodate all modern phono car-
tridges even when reproducing heavily
overcut records. It has a signal-to-

*RCA Solid State Division
Sommerville. N. J.
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SPECIAL ISSUE
4-CHANNEL STEREQ | ]‘/

Build R-E’s
4-Channel IC preamp

noise ratio greater than that of com-
mercially available program sources,
and produces inaudible distortion
when driving any amplifier that has a
sensitivity of 1 volt or less and an in-
put impedance of 10,000 ohms or
more. Performance is summarized in
Table 1.

Circuit description

For optimum signal-to-noise and
overload performance. the controls
(volume, bass, and treble) of an
audio system should be mid-way in
the signal path between input and out-
put. They should be as close to the
output as possible for best signal-to-
noise ratio but as close to the input as
possible for best overload character-
istics. The biock diagram of two chan-
nels of an optimum system, using one
RCA SK3071, is shown in Fig. 1.

The circuit boards are designed
so that the input from either a mag-
netic phono cartridge or a tape head
can be run directly into the low-level
stage of the preamp. or so that both
of those two low-level sources can be
fed to that first stage through a selec-
tor switch. This switching arrange-
ment is discussed later.

After the low-level signal is am-
plified and equalized. it emerges from
the first stage at a level high enough

e Two IC’s For 4 Channels

e Inputs For Phono And Tape
e Ganged Controls

e Plug-In Circuit Boards

to insure that the attenuation of the
tone control circuits does not degrade
the signal-to-noise ratio. When four-
channel FM stereo is received, the
decoder output is fed through the pre-
amp’s tuner inputs and sclector switch
directly into the tone and volume con-
trols, bypassing the low-level equal-
ization stage entirely.

Once the input signal is past the
volume control, there is no problem
with overload. Indeed, this preamp is
designed so it can put out at least
twice the drive required to overload
the high-power amplifier described by
G. D. Hanchett elsewhere in this is-
sue. Consequently, as the signal level
is increased, that power amplifier will
always overload first. Of course, over-
load does not occur until 50 watts in
any channel is reached: and with four
50-watt power amplifiers as outputs,
that’s quite a blast!

The second stage of the pre-
amplifier is shown in Fig. 2. This
stage is run “flat”. that is, within
dB from 20 Hz to approximately 22
kHz. The response ahove 22 kHz is
rolled off deliberately to improve the
noise figure and to prevent any ultra-
sonic signals present from entering
and causing distortion in the preamp
or power amplifier.

All four channels of this pre-
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amplifier are identical, so the complete
schematic of only a single channel is
shown in Fig, 4.

RCA SK3071 IC

The integraled circuits used in
the signal channels are RCA
SK3071%. One of these devices pro-
vides all the amplification necessary
for a two-channel stereo preamplifier.
Therefore, two of these IC’s are used
in this preamplifier, Each IC includes
four independent high-gain amplifiers,
cach of which has a voltage gain of
8(H), The schematic diagram for the
RCA SK3071 is in Fig. 5,

The four independent amplifiers
are labeled A1, A2, A3, and A4. Us-
ing A2 as an example: Q7 is the out-
put transistor; its collector resistor
consists of R14 and R19 in series, to-
taling 1000 ohms. The emitter resistor
R2 is 200 ohms. With Q9 and Q10
acting as emitter followers, the gain of
this stage (Q7, Q9, Q10) is 1000/200
= 5. The rest of the gain in A2
(160) comes from the input stage
which consists of Q1, Q2, and Q3. Q1
is an emitter follower which keeps the
input impedance of the amplifier high
so that the total input impedance con-
sists of essentially only the resistor
R 13, which is 100,000 ohms.

Transistors Q2 and Q3 in A2 are
differential amplifiers, the base of Q3
being brought out to pin 7. Access is
thus provided to both the inverting
and non-inverting inputs of the ampli-
fier, and, consequently, the input and
feedback circuits can be kept separate.

Equalizer option

Fig. 6 shows the magnetic phono
equalization network for a single
channel. RIAA compensation is ob-
tained from R3, C3, and C4. When
reproduction from a tape head is de-
sired, NAB equalization is obtained by
placing R4 in parallel with R3 as
shown by dotted lines in Fig. 6. As
has been stated, the two equalization
characteristics can be had either by
fixed wiring or through a selector
switch. The circuit in Fig. 4 shows
this optional switching arrangement in
place.

Power supply

The power supply, using two
diodes and three transistors, furnishes
regulated dc at approximately 13.6
volts to operate the two IC’s. The
power supply is constructed on a sepa-
rate printed-circuit board, thus becom-
ing independent of the rest of the cir-
cuit.

The schematic of the power sup-
ply is in Fig. 8. The supply consists of
a full-wave rectifier supplying a series-
pass transistor Q1. The base current
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STAGE (A2) T [ L L
i | CONTROLS
I T
| W | ' CHAN |
I | | HIGH-LEVEL
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CHAN 2 ! A
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LOW-LEVEL
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* NAB TAPE EQUALIZATION
SWITCHES SHOWN IN PHONO -POSITION
FIG. 1—BLOCK DIAGRAM OF half of the 4-channel preamp.
Actual unit doubi the t of circuitry. This simplified
diagram details the basic operation of the unit.
P e e = — = — o] INPUT
TABLE 1—PERFORMANCE
Gain @ 1 kHz reference
L
(mag. phono) 46 dB Xg CONTROL
Boost @ 100 Hz 11.5 dB 50K a
Boost @ 10 kHz 11.5 dB [ — D i3
Cut @ 100 Hz 10 dB clo ' 5/12v Eout
Cut @ 10 kHz 9 dB 047 Al * GT—O
Noise: = 3 N
At max volume (Input more than 70 dB
shorted) below 1 volt 0%34
At min volume more than 80 dB + .
below 1 volt cH ——l(_
Total harmonic distortion 1076V RII
at 1-KHz reference and 1.8K
an output of 1 volt rms Less than 0.3% MW
e e
. RIO
FIG. 2—(right) SECOND STAGE of preamp 390
is run essentially flat.
FIG. 3—(below) FRONT-PANEL layout for B
the preamp.
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Parts List for Preamplifier Boards (Parts listed
are for each board)
4 Capacitor, 0.47-uF, 10%, 25 volts mini

mum (Cl and Cl10)
2 Capacitor, 150-uF, 6 volts, electrolytic (C2)
2 Capacitor, 0.12-uF. 10%, 25 volts minimum
(C3)
Capacitor, 0.33-uF, 10%, 25 volts mini-
mum (C4)
2 %géaacitor, 0.33uF, 10%, 25 volts minimum

)
Capacitor, 0.01-u4F, 10%, 50 volts minimum
(C8)
Capacitor, 10-zF, 6 volts, electrolytic (C11)
Capacitor, 0.004-zF, 10%, 50 volts mini-
| mum (C12)
Capacitor, 5-xF, 12 volts. electrolytic. (C13)
Resistor, 100,000 ohms, 109%, Y4 watt (R1)
Resistor, 47 ohms, 10%, V5 watt (R2)
1 Resistor, 1800 ohms, 10%, 14 watt, (R3) and
R11)
I Resistor, 12,000 ohms, 10%, % watt, (R5)

Resistor, 39 ohms. 10%, Y watt. (R10)
‘ Integrated Circuit, SK3071 {RCA)
IC Socket, 16-lead dual.in-line, printed cir-

l cuit type, T! Type C7529
l
|
I
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FIG. 4—(top) COMPLETE PREAMP CIRCUIT. Only one channel

is shown for clarity. You will build 4 channels. FIG. 5—(above)

INSIDE THE IC is a lot of electronics. FIG. 7—(below) REAR 100K
PANEL LAYOUT will ease assembly of the preamp.

-
l
l
|
|
I
|
|
|
|
\
l
|
|
I
I
|
|
|
|

BLOCKING i
CAPACITOR
T

TOP (INSIDE VIEW)

jr OUTPUTS g INPUTS ¢ p : 5100
B G erono OO — O+ | ]
(. e — . J—- 1 = —
® e @7 7 T T X .
i ’ ) 2" DIA. | TAPE O——~O —— =0 + 3 e 012 l
I . 1C. | ey A COWERSATION
CORD = f
0 ¢ s/le "o’f A APE O O O O COMPONENTS
o l~wa-+ ] | e
5 10" =| COMPENSATION
r | FIC. 6_MAGNETIC PHONO equalization
NOTE: ALL HOLES 5/&" DIA. EXCEPT AS NOTED. network for one channel. Dashed lines
show added circuitry for NAB tape equali-
TEMPLATE FOR REAR APRON zation.
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e

Parts List for Power Supply

C1-—1000 wF, 25 Vdc

C2—100 uF, 25 vde

C3—1 uF, 25 Vdc

D1, D2-——SK3030 (RCA)

Q1—8K3024 (RCA)

Q2, Q3—SK3020 (RCA)

RI—1000 ohms, Y% watt, 10%

R2—1500 ohms, Y watt, 109,

R3-—10,000 ohms, ¥ watt, 10%

R4~—1100 ohms, 15 watt, 59,

R5—5100 ohms, 1% watt, 5%,

S1—spst toggle

T1—Power transformer: primary 117 volts,
26.8 V1A center-tapped secondary (Triad
F-40X or equal)

e e ——————

Parts List for Selector Switch Assembly

1 Centralab PA301 miniature index assembly,
30° indexing, 4 to 6 sections

4 Centralab PA7 switch wafer, non-shorting,
5-pole, 3-position, steatite

4 510 ohms, 1, watt, 5% resistor
shielded cable
stranded wire

_————————————

Parts List for Chassis Subassembly
Aluminum chassis, 3” x 10” x 12”7 (Bud
AC-413 or equal)

1 Aluminum cover plate,
BPA-1523 or equal)

1 Neon pilot light (Leecraft 32-2111 or equal)

1 Switch, toggle, on/off (Arrow-Hart Hege-
man type 20994—LH or equal)

16 Phono jacks (Switchcraft 3501FP or equal)

1 Fuse holder, 3AG & fuse (14 amp) (Buss-
man No. HKP or equal)

10”7 x 12”7 (Bud

1 Strain relief, 14"

4  Termina! strip, miniature, 8-terminal in-
cluding 2 grounds

2  Terminal strip, miniature, S5-terminal in-
cluding 1 ground

2 Connector, Cinch 50 18A20

4 Capacitor 0.022 uF, 10%, 50 volts mini-
mum (C6 in Fig. 4)

4 Capacitor 0.22 uF, 10%, 25 volts mini-
mum (C7 in Fig. 4)

4 Capacitor 0.68 uF, 10%, 50 volts minimum
(C9 in Fig. 4)

4  Resistor, 1000 ohms, Y5 watt 10%

1 Control 4 sections ganged, 50,000 ohms

each, IRC Concentrikit Q13-123
Control B13-123, base element, M11-123,
Q multisection

2 Control 4 sections ganged 100,000 ohms
each. IRC Concentrikit, Q13-128, B13-128,
M11-128 multisection

e e

of Q1 is controlled by dc amplifier
Q2. Q2 compares a fixed fraction of
the output voltage with a Zener refer-
ence voltage. Q2 draws current from
the base of Q1 when the output volt-
age tends to go high, or turns itself
off, allowing more base current to
flow into QI, when the output tends
to go low. The Zener reference voltage
is obtained by operating an RCA
SK3020 transistor, Q3, with reverse
voltage between its base and emitter,
thus forcing it to assume its break-
down voltage. Its dissipation capability
in this condition is essentially the same
as if it were being operated as a tran-
sistor.

The filtering action and regu-
lation of the power supply make it
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FUSE
(OPTIONAL) Ql TO PINS
SK3030(2 12 AND 15
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FIG. 3—PREAMP POWER SUPPLY is well regulated, yet rela-
tively simple circuit is easy to build.
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FOIL PATTERNS of
the printed-circuit
hoards and ordering
instructions are on
page 82.

RCA
SK3024

FIG. 10—(left} CIR-
CUIT hoard for pre-
amp power supply
showing parts mount-
ing. FIG. 11—({middle}
CIRCUIT BOARD for
TO NEON ; one pair of preamp
LAMP channels showing

E parts location. Build
2 of these. FIG. 12—
{hbottom) SELECTOR
switch wiring de-
tails,

possible to place loads on it with cur-
rent drains of up to 50 mA.

Building the preamp

The signal channels are con-
structed on two identical circuit
boards which are set up to be plug-
connected if desired. Thus, the entire
system can be constructed in modular
fashion, yielding the utmost in flexibil-
ity and serviceability. The only parts
not mounted on the pluggable boards
are the controls and associated com-
ponents, and the ac switch.

The entirc system is housed in a
stock 10 x 12 x 3 inch chassis large
enough to allow plenty of room for
easy construction.

The chassis hole patterns are in
Fig. 3, 7, and 9. The circuit board
tayouts are in Fig. 10 and 1.

Circuit board patterns and addi-
tional photographs are on page 82.

The entire preamplifier is de-
signed to go together as a series of
subassemblics, and scparate parts lists
are provided for cach.

The selector switch should be
prewired as shown in Fig. 12. Because
all four wafers are identical, it is pos-
sible to wire cach wafer in advance,
before assembling the switch. Tt is a
good idea to tag all leads before as-
semblv and, of course, to make sure
all wafers are aligned properly. To en-
sure that no hum arises from ground
loops, all the input receptacles should
he mounted so they are insulated from

TO POINT (B) ON TO POINT (©) ON
AMPLIFIER BOARD AMPLIFIER BOARD

GROUND SHIELD
AT CONNECTOR END

GROUND SHIELD
AT JACK END

TO POINT A

=
ggAAR’gPL'F'-ER INPUT JACK the chassis: the three ground con-
= nections at the inputs for each chan-
REAR VIEW - ) ‘
e o S T [ FRONT VIEW nel should be wired in comimon and
(SWITCH SHOWN IN PHONO POSITION) brought to the ground point for cach
FOUR IDENTICAL WAFERS REQUIRED, ONE FOR EACH CHANNEL channel on the PC board. R-E
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One of our students
wrote this ad!

Harry Remmert decided he
needed more electronics
training to get ahead. He
carefully “‘shopped around’’

for the best training he could
find. His detailed report on why
he chose CIE and how it worked
out makes a better “’ad’’ than
anything we could tell you.
Here’s his story, as he wrote it
to us in his own words.

By Harry Remmert

AFTER SEVEN YEARS in my present position, I was made
painfully aware of the fact that I had gotten just about
all the on-the-job training available. When I asked my
supervisor for an increase in pay, he said, “In what way
are you a more valuable employee now than when you
received your last raise?” Fortunately, I did receive the
raise that time, but I realized that my pay was approach-
ing the maximum for a person with my limited training.
Education was the obvious answer, but I had enrolled
in three different night school courses over the years and
had not completed any of them. I'd be tired, or want to
do something else on class night, and would miss so many
classes that I'd fall behind, lose interest, and drop out.

The Advantages of Home Study

Therefore, it was easy to decide that home study was the
answer for someone like me, who doesn’t want to be tied
down. With home study there is no schedule. I am the
boss, and I set the pace. There is no cramming for exams
because I decide when I am ready, and only then do I
take the exam. I never miss a point in the lecture because

46

15 8 e
Harry Remmert on the job. An Electronics Technician wi*
future, he tells his own story on these pages.

it is right there in print for as many re-reau. as I find
necessary. If I feel tired, stay late at work, or jus: feel lazy,
I can skip school for a night or two and never fall behind.
The total absence of all pressure helps me to learn more
than I’d be able to grasp if I were just cramming it in to
meet an exam deadline schedule. For me, these points
give home study courses an overwhelming advantage over
scheduled classroom instruction.

Having decided on home study, why did I choose CIE?
I had catalogs from six different schools offering home
study courses. The CIE catalog arrived in less than one
week (four days before I received any of the other cata-
logs). This indicated (correctly) that from CIE I could
expect fast service on grades, questions, etc. I eliminated
those schools which were slow in sending catalogs.

FCC License Warranty Important

The First Class FCC Warranty* was also an attractive
point. I had seen “Q” and “A” manuals for the FCCexams,
*CIE backs its FCC License-preparation courses with this famous Warranty:
graduates must be able to pass the applicable FCC License exam or their
tuition will be refunded in full.
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and the material had always seemed just a little beyond
my grasp. Score another point for CIE.

Another thing is that CIE offered a complete package:
FCC License and technical school diploma. Completion
time was reasonably short, and 1 could attain something
definite without dragging it out over an interminable num-
ber of years. Here 1 eliminated those schools which gave
college credits instead of graduation diplomas. | work in
the R and D department of a large company and it’s been
my observation that technical school graduates generally
hold better positions than men with a few college credits.
A college degree is one thing, but I'm 32 years old, and
10 or 15 years of part-time college just isn’t for me. No,
I wanted to graduate in a year or two, not just start.

If a school offers both resident and correspondence
training, it’s my feeling that the correspondence men are
sort of on the outside of things. Because 1 wanted to be
a full-fledged student instead of just a tagalong, CIE’s
exclusively home study program naturally attracted me.

Then, too, it’s the men who know their theory who
are moving ahead where 1 work. They can read schematics
and understand circuit operation. 1 want to be a good
theory man.

From the foregoing, you can see 1 did not select CIE
in any haphazard fashion. | knew what | was looking for,
and only CIE had all the things | wanted.

Two Pay Raises in Less Than a Year

Only eleven months after 1 enrolled with CIE, | passed
the FCC exams for First Class Radiotelephone License
with Radar Endorsement. 1 had a pay increase even be-
fore 1 got my license and another only ten months later.
I’m getting to be known as a theory man around work,
instead of one of the screwdriver mechanics.

These are the tangible results. But just as important are
the things I've learned. | am smarter now than I had ever
thought 1 would be. It feels good to know that 1 know
what 1 know now. Schematics that used to confuse me
completely are now easy for me to read and interpret.
Yes, it is nice to be smarter, and that’s probably the most
satisfying result of my CIE experience.

Praise for Student Service

In closing, I’d like to get in a compliment for my Corre-
spondent Counselor who has faithfully seen to it that my
supervisor knows I'm studying. | think the monthly re-
ports to my supervisor and generally flattering commen-
tary have been in large part responsible for my pay
increases. My Counselor has given me much more student
service than “‘the contract calls for,” and I certainly owe
him a sincere debt of gratitude.

And finally, there is Mr. Tom Duffy, my instructor. |
don’t believe I’ve ever had the individual attention in any
classroom that I've received from Mr. Duffy. He is clear,
authoritative, and spared no time or effort to answer my
every question. In Mr. Duffy, I've received everything 1
could have expected from a full-time private tutor.

NEW. .. Electronics Engineering Course

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

Circle 17 on reader service card
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I’m very, very satisfied with the whole CIE experience.
Every penny | spent for my course was returned many
times over, both in increased wages and in personal
satisfaction.

e —— R ———

Perhaps you too, like Harry Remmert, have realized that
to get ahead in Electronics today, you need to know much
more than the ‘“‘screwdriver mechanics.” They’re limited
to “thinking with their hands” . . . learning by taking
things apart and putting them back together . . . soldering
connections, testing circuits, and replacing components.
Understandably, their pay is limited—and their future, too.
But for men like Harry Remmert, who have gotten the
training they need in the fundamentals of Electronics,
there are no such limitations. As ‘‘theory men,” they think
with their heads, not their hands. For trained technicians
like this, the future is bright. Thousands of men will be
needed in virtually every field of Electronics, from two-way
mobile radio to computer testing and troubleshooting.
And with this demand, salaries have skyrocketed. Many
technicians earn $10,000, $12,000 or more a year.

Send for Complete Information—FREE

Many men who are advancing their Electronics career
started by reading our famous book, **How To Succeed
In Electronics.” It tells of the many electronics careers
open to men with the proper training. And it tells which
courses of study best prepare you for the work you want.

If you’re *‘shopping around” for the training you need
to move up in Electronics, this 44-page book may have
the answers you want. We'll send it to you FREE. With
it, we'll also include our other helpful book, “How To Get
A Commercial FCC License.”

To get both FREE books, just fill out and mail the
bound-in postpaid card. If the card is missing, send the
coupon below.

ci

1776 East 17th Street, Cleveland, Ohio 44114

Cleveland Institute
of Electronics

Accredited Member National Home Study Council

—————————— e e e _'I
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| |
1776 East 17th Street, Cleveland, Ohio 44114 |
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| Engineering and Automation |
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| O Electronics Technology with Laboratery |
All CIE oourses arul |
approved for full Name |
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Design for

STEREO

by MANNIE HOROWITZ*

how to design

your own solid-state

audio amplifier

Noise in audio amplifiers is intolerable when it interferes
with the music. Here’s how it can be handled

ANY UNDESIRABLE VOLTAGE OR CURRENT
associated with a signal may be classified
as noise. It is intolerable when it inter-
feres with the enjoyment of the signal
or completely obscures it.

Noise associated with amplifying
devices can be due to radiation from
arcing electrical devices and induction
from ac electric supplies. The methods
of minimizing interference from sources
of this type will be discussed in articles
dealing with chassis layout, ground-
loop problems and shielding.

The random noise gencrated by
passive and active devices in a circuit
are of more immediate concern. When
designing a circuit, it is frequently
necessary to keep noise to a minimum.
This is especially true in the high-gain
first stage of an amplifier, for noise
generated here is boosted by all suc-
ceeding transistors.

Circuit noise is analyzed as caused
by three noise generators, one real and
two hypothetical, at the input of a
theoretically noise-less amplifier. The
real noise is gencrated by components
connected to the input circuit and trans-
ferred to the amplifier stage. The
theoretical noise sources are a voltage
generator and a current generator within
the transistor. These two generators
are mathematically referred to the input
as sources of interference for a noise-
less amplifier.

Signal-to-noise ratio is a measure-
ment of the relative amount of noise
present in reproduced intelligence. Con-
ventional methods of measuring this
involve feeding a mid-frequency signal
of average amplitude to the input of an
amplifier, and noting the voltage e,
(signal output voltage) across the output
load. Next, remove the signal, place a
resistor at the input equal to the im-
pedance of the transducer or signal
source to be used, and once again
measure the voltage. This second read-
ing is the amount of noise voltage
ene riding along with the signal. The
fraction of measured signal voltage to
measured noise voltage is a signal-to-
noise ratio for the amplifier.

*Chief Project Engineer, EICO Electronic In-
stroment Co. Inc.
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Signal-to-noise fractions can also
be power ratios. Voltages e,, and e,
were measured across the same output
load resistor of the amplifier stage.
Assume this load is Ry, so that the signal
power P, across the load is e4?/Ry, and
the noisc power Pu, is eno?/Ry. The
signal-to-noise for a power ratio is
Pso‘ Pno= (eso/ eno)2~
The two signal-to-noise ratios, as
defined, differ from each other. The
decibel, dB, is defined as 10 times the
log of a ratio of two powers. Using
a slight mathematical manipulation, dB
can also be defined as 20 times the log
of the ratio of two woltages, when hoth
voltages are measured across the same
or equal resistors. The signal-to-noise
ratio, when expressed in dB, is the
same regardless of the ratio involved,
whether it be voltage or power. The
equation relating dB to these ratios is
dB=10log 1 =20 jog &= P 1
Puo €no
Table 1 is used with Equation 1 to
relate any ratio in dB to the power and
voltage ratios. If the voltage or power
ratio is not shown in the table, the dB3
equivalent can easily be calculated
from the data supplied. For example,
a measured voltage ratio of 20:1 is not
shown as such in Table 1. But 4:1 and
5:1 are stated, and the product of the
two ratios is 20:1. The ratio in dB for

TABLE 1

POWER VOLTAGE

RATIO RATIO DB
1:1 1:1 0
1.3:1 1.1:1 1
1.6:1 1.3:1 2
2:1 1.4:1 3
4:1 2:1 6
5:1 2.2:1 7
10:1 3.2:1 10
15.9:1 4:1 12
20:1 4.5:1 13
25:1 5:1 14
50.1:1 7:1 17
100:1 10:1 20
10000:1 100:1 40
106:7 10%:1 60

4:1 is 12 dB and for 5:1 i{s 14 dB.
These are added and not multiplied
as with actual ratios. A voltage ratio
of 20:1 is thus equivalent to 12 dB 414
dB =26 dB. Similarly we can use voltage
ratios of 2:1 and 10:1 where we add
6dB to 20dB to equal 26dB. The rule is:
multiply two or more power or voltage
ratios whose products equal a measured
ratio. Then add all the dB numbers
representing these ratios.

A second example using identical
procedures assumes a measured power
ratio of 2.3:1. The 5:1 ratio divided by
the 2:1 ratio will vield 2.5:1. The
equivalent ratios in dB are 7 and 3,
respectively. As one ratio is dided
by the other, the numbers in dB must
be subtracted from each other. Hence
a 2.5:1 power ratio is identical to
7dB—-3 dB=4dB.

Real input noise

The noise present in any transistor
amplifier stage falls roughlv into three
categories. As shown in Fig. 1, there

f NOISE
(6 dB /OCTAVE)

-If-NO|$E
(3dB/0CTAVE)

NOISE (dB)

T
S, WHITE NOISE —
1

f
FREQUENCY (HZ)

FIG. 1-—NOISE SPECTRUM of a tran-
sistor. White noise contains equal energy
at all frequencies. Noise increase at the
high end is caused by decrease in heta.
Roll-off at the low end is caused by sur-
face phenomena and leakage current.

| P

is one type of noise which covers the
entire frequency spectrum. Identified
as while noise, it delivers identical power
at all frequencies. It can be generated by
the random motion of particles in a
conductor due to the cnergy imparted
to these particles by heat. Because the
noise is related to temperature, it is
also referred to as thermal noise. Anv
noise due to a resistor in the base or
gate circuit is amplified by the bipolar
transistor or FET. Bias resistors at the
input circuit, or even the base resistance

RADIO-ELECTRONICS



of bipolar transistors, are important
sources of this type of noise.

The noise power produced by any
resistor is governed by the equation

Pai=1.37 x 1073 (273°4+-°C)B Eq. 2
where °C is the temperature in degrees
Celsius and B is the effective noise
bandwidth.

B is not the bandwidth of an
amplifier in the usual sense of the word,
Normally bandwidth is decfined by
(fu—fr) where fy and fy are the high
and low frequencies respectively at
which the gain of the amplifier has
dropped 3 dB from its center value.
Noise bandwidth as applied to the
equation is cqual to the sum of the
products of the gain and the respective
frequency at each point of the entire
frequency range, divided by the maxi-
mum gain of the amplifier. It is quite
a difficult and lengthy operation to
determine I3, even if integral calculus
were to be used in the procedures.
It is best to remember that in the usual
case, where the rolloff of an amplifier
is 6 dB per octave, noise bandwidth (B)
is 1.57 multiplied by the bandwidth
of the amplifier at the 3-dB points.

When making measurements, meter
readings will correlate with Equation 2
if B is assumed to be the bandwidth
just defined. However, this may not
relate to the audible noise due to
characteristics of the ear. From data, it
scems that the ear is most sensitive to
approximately 2500 Hz and that the
sensitivity decreases at frequencies on
either side of this. Many tests have been
performed and different standards have
been established, each claiming to be
the actual roll-off characteristic of the
ear. From all of these, it would seem
reasonable to let fy,=800 Hz and
f;=8000 Hz so that the audible
B=1.57(8000—800) = 11,300 Hz. How-
ever inaccurate this figure may be, we
will assume it to be so in this article.
It is sure to agree with someone’s
auditory characteristics. Many argu-
ments can be presented against this
assumption, but it must be remembered
that Fletcher never said that his hearing
curve was identical to that of Munson’s.

All other factors in Equation 2 are
constants requiring no further elabo-
ration.

Available noise power is the
maximum power that can be trans-
ferred from the resistor noise source
to the circuit. This occurs when the
resistor generating the noise is equal
to the resistor it sees in the circuit.
In Fig. 2, an equivalent circuit is drawn
in which the noise generating resistor
is divided into two parts—a voltage
noise source (e.;) and a theoretical
noiseless resistor Ryr. The input circuit
resistance of a transistor is represented
by Rg. For the maximum transfer of
noise power, Ryi=Rg. Rar and Rg
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EQUIVALENT CIRCUIT OF A
NOISY RESISTOR

FIG 2—MAXIMUM NOISE POWER is de-
veloped when noise source Ry, equals Rg,
the transistor input circuit resistance.

form a voltage divider. Since Ry1=Rg,
the voltage across Rg and Ryp is eai/2.
The power across Rg is (eai/2)?X 1/Rg,
so that Equation 2 becomes

Pai=en?/4Rg and

eni?=35.40X 10728 (273°4+°C) (B)

X (Rq) Eq. 3
The generated noise voltage is propor-
tional to the square root of the size
of the resistor creating it.

Life would be very simple if Equa-
tion 3 can be used just as it is stated.
However Rg must be modified when it
is shunted by some arrangement of
capacitors and/or inductors. This is the
case in Fig. 3 where the transistor

F———— TRANSISTOR

| Cs AMPLIFIER

|

| B

| es |IRg OUTPUT
3

| L&
J

SIGNAL SOURCE
Fi1G. 3—AMPLIFIER STAGE in which

signal source capacitance Cg; and trans-
istor input capacitance C,, shunt R.

impedance is so high that it presents
a capacitance, Ci,, to the input source
rather than a resistance. The input
can also be shunted by the capacitance
of a voltage source such as a ceramic
microphone or phonograph cartridge.
The total capacitance, C;, across Rg is
C,+Cio. If the reactance of C, at the
noise midfrequency be less than about
10 times the size of Rg in the figure,
Rg for Equation 3 is not the same as
R¢, in Fig. 3. For use in the equation,
Re must be only the resistive compo-
nent of the input impedance of the
circuit. This component is easily de-
rived.

The reactance due to C, is—j/wCy,
where w is 6.28f and f is the frequency
involved, in Hertz. The j notation
indicates a 90° reactive phase shift
where j=\/— 1. (If you are not familiar
with this notation, sce the clear discrip-
tion in Radio-Electronics, February
1971, or in a text on electronics mathe-
matics.) The resistor in parallel with
C, is Rg. The formula used to deter-

mine the impedance of the combination
is similar to the one used to determine
the equivalent resistance of two re-
sistors, R, and Ry, in parallel or R;Rz/
(Ry+R,). Here, however, the effect of
the j operator must be included. The
total impedance is
7 —Rgj/wCe
Rg—j/wCh
Multiply the numerator and denomina-
tor by Rg+j/wC, and change j* to
—1, and you have

S Rcii Rq
Z= woCy w?C 2
Re241/w?C

Since Rg is assumed to be much greater
than 1/wC,, there is a small error when
the 1/?C ¢ in the denominator of the
equation is ignored when compared
in magnitude to Rg? The denominator
now becomes only Rg2 Since only the
resistive component of the impedance
is required, the j term in the numerator
can be disregarded. Then the Rg for the
equation becomes

wic?. 1
RG (fOl‘ E(] 3) = R;Gz == RG wzctz
1

The frequency f [from the w?=
(2=f)?) is the geometric center frequency
of the noise bandwidth. Thus, if the
noise bandwidth B includes all fre-
quencies between the limit of a high at
fi and a low at fr, the frequency to be

used for determining Rg is f =/ fy X fx.
Using the derived formulae, adding
a little calculus, and making several
minor approximations; the information
can be stated in a new formula similar
to Equation 3.
ea2=1.37X10-2¢ (273°4°C)

B 1
fufu/\RaCe?

where B, R and °C are identical to the
values used in the previous equation,
while Cy, fi and fy, have been discussed
in the text.

Eq. 5

Noise due to the transistor

The white-noise spectrum is not
exclusively generated by resistors. The
shot noise phenomenon in semiconductor
junctions also pleads guilty as a source.
It is noise generated by the random
passage of charged particles through the
junctions. Shot noise increases with the
current flowing through the device.

Emitter current of bipolar devices
divides between the base and collector.
This partition noise is similar in nature
to white noise. Obviously. the nois2 is
minimized when the beta of the tran-
sistor is large 'and the number of parti-
tions is small.

In Fig. 1, the 6 dB-per-octave in-
crease in noise at the upper frequencies
is due to the roll-off of beta at the high
end of the band rather than to any
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phenomenon difierent from that dis-
cussed above. This noise increase is usu-
ally noted at some radio frequency and
is unimportant when considering audio
designs.

The semiconductor noise at the
low {requencies drops at the rate of 3
dB  per octave. This characteristic,
called 1/f noise, is due to surface phe-
nomena and leakage current. It is mini-
mized when the current flowing through
the bipolar transistor and the voltage
across the device, are low. Minimizing
temperature goes a long way in reducing
noise from this factor. As for the JI'ET,
this noise is least objectionable when the
transconductance of the device is high.

The effect of 1/f-noise is quite im-
portant in audio devices. While bi.
polar transistors can suffer from this
phenomenon up to 1.000 Hz, the etlect
becomes negligible at about 100 Tz
when JFETs are involved. Transistors
have been designed where noise due to
the 1/f-effect mav be disregarded at fre-
quencies much below those noted.

Next, we are to mathematicallv de-
termine the effect of the transistor noise
on the circuit. The procedure is to cre-
ate, on paper. noise-voltage and current
generators to be placed at the input of a
noise-less amplifier. These generators
will cause the noise at the output to he
the same as it would be from an actual
device in the circuit. Before detailing
this equivalent circuit, we will define
two transistor constants, F and NF.
Noise figure

The signal-to-noise ratio at the in-
put of an amplifying device is higher
than at the output hecause of the con-
tribution of the stage of gain to the noise
at the output. The noise factor, F, relates
the two signal-to-noise ratios.

Fe P.i/Pyi

Py/P.,

where P, and P, are the input and
output signal powers respectivelv, and
P.i and P,, are the input and output
noise powers, respectivelv. The opti-
mum noise factor is equal to 1 for only
then will the input and output signal-
to-noise ratios he equal (there is no
noise contribution from the amplifving
device).

The power gain of an amplifier is
G =Py/P.; so the noise factor can be
expressed as

F=P..,/GP.; Eq. 7
where GP,; is the input noise power
multiplied by the power gain of the de-
vice, or the output noise power due to
noise present at the input.

Using Table 1, the number for
noise factor F in terms of a decibel ratio
can easilv be determined. \When ex-
pressed in decibels, the ratio is referred
to as notse figure, NF. I'or example, the
dB equivalent of a power ratio of 2:1 is
3 dB. Hence a noise factor of 2 is identi-
cal to a noise figure of 3 dB.
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Noise hgure is specilied in one of
two ways. The more conventional data
sheet indicates the spot noise figure.
This 1s 4 maximum noise figure number
at one frequency, usually 1000 Hz, for a
bandwidth of 1 Hz. In an alternate
method. the noise figure is specified over
the entire band. The latter number
usually supplies more exact informa-
tion covering Loth the white noise and
1/f regions of the curve.

Equivalent noise generator

The noise generated within an am-
plifier can be analvzed using rhe equiva-
lent circuit shown in Fig. 4. Here, the

NOISELESS
€ AMPLIFIER

ouUTPUT

INPUT  §

(O)SieNaL 'n

FIG. 4—EQUIVALENT CIRCVUIT of noise
generated in transistor consists of voltage-
noise source e,,, current-noise source i,
and a noise-less amplifier.

actual amplifier is divided into two en-
tities — the amplifying device and the
two noisegenerators present in the ampli-
fier. The hypothetical noise generating
sources, €, and 1,, are separated from and
placed at the input of the amplifying
device. The theoretical amplifier in the
circuit is noiseless, and anv noise at the
output is due to the noise fed to the
amplifier by the two generating supplies.

The output noise is due to &, when
the input to the amplifier is shorted and
is due to i, when the input is open cir-
cuited. We calculate &, by using data
obtained from two measurements — the
noise voltage at the output when the in-
put to the amplifier is shorted and the
voltage gain, A.. The value of &, is equal
to the noise voltage at the output di-
vided by A..

\We can determine 1, by comparing
the output current when the input is
open circuited with the current at the
output due to a known current source
when it is placed at the input.

The only noise power that is actu-
ally present at the input is thermal; &,
and 1, are not actually at the input. but
are considered as being there for the
convenience of specifying the noise gen-
erated by the transistor.

The total noise power at the input,
P.i., consists of the actual thermal noise
power in Equation 2. or 1.37X10-23
(273°4-°C)B, in addition to the noise
power due to €, and 1, in the transistor,
or (8.2/4Rg+1.2Rg/4). As hoth factors
are Input noise sources, thev must he
multiplied by G, the power gain of the
transistor, if the results of the calcula-
tion is to be the noise at the output.

The actual noise power at the input
only is assumed due totallv to resistor

Rg or is 1.37X10-23 (273°4-°C)B. Sul-
stituting all the data in these two para-
graphs into Zquation 7, the noise factor
in terms of &, and i, becomes
b P.o  GP,;,
GP. GP.

Gl 1.37 a3 (BR300 €. 12Rg

l:l 37X 10-23(273°+ C)B—}—4RG—}— A ]
G[1.37X10725(273°4-°C) 13
Felt €2/ Re+1.2Rg

549X 10722(273°+°C)B

The noise figure is, of course., equal to the
noise factor found in Fquation 8. ey-
pressed in dB.

From Llquation 9 it can he deter-
mined that the noise factor is at a mini.
mum when Rg =8, /1,. Substituting this
into Ilquation 9, we find that the best
noise factor that can be obtained for a
particular transistor is about 14-&
2.74X 1072 (273°+°C)B.

Equation 8 can be rewritten in the
form showing that the total input noise
power affecting the output of the transis-
tor is
Pun=D,F

=F(1.37X10-23)(273°4°C) B

@iy

4Rc Eq. 10

so that the total (real and hypothetical)
input noise voltage that affects the out-
put is
€nit=[4RgF (1.37X 10-23)
X (273°4-°C)B]* Eq. 11
The input signal voltage must be com-
pared with e,;, to determine the signal
to noise ratio of a transistor circuit.

Eq. 8

Eq. 9

nIn

Noise and the bipolar transistor

The variations of noise figure with
collector current and source resistor,
Rg. can be described by the set of con-
tour curves in Fig. 5. This is most useful
in audio amplifier design. The maximum
noise figure stated on data sheets usu-
ally specifies the characteristic at a spe-
cific collector current, collector voltage,
and frequency, when a particular re-
sistor is at the input. Using the curves,
vou can determine the noise figure for a
coincident collector current and input
resistor. Operation within the lowest
contour assures you that the amplifier
will deliver the minimum amount of
noise to a load, within its capabilities.

In addition to the contour curves
shown, other similar curves mav be
drawn. Some extremely wideband ap-
plications may require a set of contour
curves showing how the noise figure is
related (o the input resistor at specific
frequencies rather than at specific col-
lector currents.

The Rg and 1. relationships can he
split into two curves (Figs. 6-a and D),
showing the variation of NF with each
of these factors. Another useful curve,
in Fig. 6-c, shows the variation of NF
with frequencyv. All these curves are
limited compared to the one in Fig. 5 as

RADIO-ELECTRONICS



many factors must be specifierl lefore
any one variable can be determined.
Curves of this type supply information
concerning one variable factor while all
others are usually held constant at their
optimum values for minimum noise.
The design of a low-noise amplifier
can be accomplished in several logical
steps, beginning with the selection of the
most suitable device. Should the source
resistance be determined by the circuit
requirements, characteristic curves of

different transistors should be checked
to determine which type will contribute
least to the noise when a reasonable
amount of collector current is flowing.
On the other hand, if only a specific
type is available, the circuit should be
designed so it operates within a low-
noise contour,

Once the device has been chosen,
factors should be substituted into Equa-
tion 11 to calculate the noise voltage due
to the transistor and the circuitry. The
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average input signal voltage is com-
pared with the generated noise deter-
mined from Equation 11 to decide if the
signal-to-noise ratio is satisfactory.

As an example, use a magnetic
phonograph cartridge to feed a pream-
plifier stage. The resistance of the
cartridge, Rg, may be taken at 3000
ohms. A collector current near the low-
est noise contour curve in Fig. 5 coinci-
dent with Rg=3000 ohms, is 50 wA.
The noise figure is about 1 dB. From
Table 1, a NF of 1 dB is equivalent to a
noise factor, F, of 1.3. Assume the am-
plifier is to reproduce 20-20,000 Hz
within 1 dB, so that the 3-dB power
points are at one octave beyond these
frequencies, or at 10 and 40,000 Hz. The
effective noise bandwidth is about 1.57
% 40,000=63,000 Hz. Substituting this
into Equation 11, the noise voltage at
27°C is

Eaie= (4X3 X 108X 1.3X1.37 X
10723 300X 6.3 X 104*=2.01 X 10-¢
volts.

The average output voltage for a
magnetic cartridge is 2X 103 volts. The
ratio of signal to noise is 23X 10-3/2.01X
10-¢ which is approximately equal to
10%. From Table 1, a voltage ratio of
103:1 is 60 dB. This is a good specifica-
tion for any amplifier.

The actual audible noise is less than
the 2.01X10-% volts multiplied by the
voltage gain of the stage. The 2.01X
10~ A, is the noise usually measured on
test instruments at the output of the
amplifier. This is for a noise bandwidth
of 63,000 Hz. As discussed above, a
practical audible noise bandwidth is
11,300 Hz. Substituting this into Equa-
tion 11 yields

Eni= (4X3X 103X 1.3X1.37X
102X 300X 1.13 X 104)* =0.85X 1075
so that the signal-to-noise voltage ratio
is 2 1073/0.85X 10-8=2.35X 102, Using
Table 1, we can determine this ratio in
dB. The factor 2.35X103% can be sepa-
rated into the product of 2.35 and 10
The closest dB figure for the 2.35:1 volt-
age ratio is 2.2:1 or 7 dB and 10° is 60
dB. Hence the signal to noise ratio is
60 dB-+7 dB =67 dB. The actual audi-
ble noise is 7 dB better than the meas-
ured value.

As a general rule, bipolar transistor
amplifiers should be designed with a
minimum collector current and voltage
as well as with the smallest practical
source resistance in the base circuit.

Noise and the JFET

JFET noise is not specified by
using contour curves. There are usually
individual curves relating the noise
figure to various factors affecting noise.
Several typical curves spelling out these
relationships are shown in Fig. 7. o

Another set of curves relate &,/ af
and 1./+/af, the noise-voltage and cur-
rent generators at the input to the
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hypothetical noiseless amplifier, to fre-
quency. The curves are shown in Fig. 8.
The v/ af refers (o the noise bandwidth
of the circuit. The curves in Fig. 8 refer
to the variations of &, and i, with fre-
quency when the bandwidth is 1 Hz.
Should the noise handwidth he 2 Hg,

the &./4/af or i, \/A—f read from the

curve is to he multiplied by /2. In a
similar manner, for a 100-Hz noise Land-
width, both readings are to be multiplied

by v/100 or 10.
Some specifications state &,/+/Af
(sometimes written &,/4/~ or &./v/Hz)

for bandwidths other than 1 Hz. If, for
example, it were specified for a 5-Hz
bandwidth, the stated number should
be first divided hy+/5 hefore proceed-
ing to find the noise figure for the actual
bandwidth involved. Once the correc-
tion is made, the procedure outlined in
the paragraph above can be used. This
also applies to determining i, if a band-
width other than 1 Hz is specified in the
data.

In Fig. 3 it was indicated that there
were input capacitances associated with
the transistor. These are important fac-
tors when calculating the noise associ-
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b

from hypothetical generators at the input of
uency as in curves at a and b.

ated with the JFET.

It was shown in a previous article
that there are two capacitors associated
with transistors, namely C,, and C,.
In Fig. 3 Ci, is equal to C,,+ Caa(Av+1)
where, as you recall, C,, is the gate-to-
source capacitance, Ceq is the gate-to-
drain capacitance, and A, is the voltage
gain of the transistor. The voltage gain
in the common-source-mode is, of course,
approximately equal to the product of
the drain resistor, Ry, and the trans
conductance, g.. Along with Cia, the
capacitance of a transducer C, feeding
the amplifier, is important in determin.
ing transistor noise characteristics.

NOISELESS
AMPLIFIER

QUTPUT

F———

e At
INPUT
SIGNAL

FIG. 3—INPUT TO NOISELESS AM-
PLIFIER drawn to include the effect of
source and input capacitances not shown
in Fig. 4.

The capacitive and resistive inputs
to the circuit affect the magnitude of
noise and signal voltages applied to the
input of the hypothetical amplifier. In-
put signal voltage e,, &. and i, must be
modified before they can be used to cal-
culate the total noise and signal-to-noise
ratio at the input of a JFET. (The input
noise is, of course, directly proportional
to all noise at the output.)

Figure 4, showing the various
sources of noise referred to the input of
the theoretical noiseless amplifier, is re-
drawn in Fig. 9 to include the input im-
pedances along with the capacitance of
the signal source. C, and the parallel
combination of Rg and C;. form a volt-
age divider. If R; is much larger than
the reactance of Ciat+C, the input
signal voltage, e., at the amplifier is

€Cs Eq. 12
esa='€i;+cs
while the noise voltage at the input is
_ &.C, Eq. 13
" CutC

The noise voltage due to the current
noise generator, €., is the product of
i, with all the impedances across the
input, or
in Eq. 14
6.28f(C,+Cin)®
where f is the center frequency of the
noise spectrum and A, is the voltage
gain of the amplifier.
Should Rg not be much larger than
(continued on page 61)
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6JEG6
Horizontal Output Amp

SCREEN SYMPTOMS AS GUIDES
SYMPTOM PIC DESCRIPTION

Raster very
narrow, scalloped,
horizontal far

off frequency

Raster narrow,
foldover line
near center

Narrow,
with focus
poor

VOLTAGE

Vv1-grid-pin-2

V1-grid-pin-2

V1-screen-pin-1

Use this guide to help you find which key voltage or wave-
form to check first, or to guide you to the causes of symptoms

that don’t have voltage or waveform clues.

Study the screen and the action of the horizontal hold con-
trol. The most helpful clues to the fault are to be found at the
key test points indicated opposite whatever symptoms you

observe.

OCTOBER 1971

WHERE TO CHECK FIRST
WAVEFORM PART

Muke voltage or waveform checks when indicated for a

screen SVIMplon.
Use the Vo'tage Guide or Waveform Guide to analyze the

results of your tests.
For a quick check, test or substitute the parts listed as the

most likelv cause of the symproms you observe.
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DC VOLTAGES AS GUIDES
Voltage change to zero very low low slightly low slightly high high

Vl1-screen- C3 shorted C4 leaky R4 high C4 open
pin-1 C4 shorted R5 high L1 open R5 low
Normal R4 open L2 open
110V R5 open L3 open
V1-grid- R2 shorted R2 low C4 leaky C1 open
pin-2 R3 open R4 high R1 open
Normal R5 high
—40V
V2-plate- C5 shorted
pin-2 L2 open
Normal L3 open
320V
Boost B-- most parts C4 open

that make

screen

black

NOTES: Notice which parts might cause that change.

Use this guide to help you pinpoint the faulty part.
Mecasure each of the four key voltages with vivm or fetvom.
For each, move across to the column that describes the
change you find.

The Stage

This version of the old-standby tube horizontal output has
a heavy power capability, thanks to the 6JE6 tube. Heavy power
is needed for color-chassis deflection. The tube is also relatively
free of the parasitic oscillation known as Barkhausen.

If, as occasionally happens, slight Barkhausen does show
up in the picture, the technician can unground suppressor-grid-
pin-8 and connect it to a positive dc voltage between 40 and

" 100 volts. It's not unusual to find a chassis designed with this
suppressor-grid voltage already brought to unused pin 9 of the
tube socket.

Focus and yoke circuits are not shown here. They do affect
operation, but only inasmuch as they are loads on output trans-
former T1. Remove cither load, or short either one out, and the
output stage won’t function. That's mainly from failure of the

Finally, notice which parts are repeated in the other voltage
changes you find.

For more guides to further narrow down the faulty part,
see the Waveforms Guide.

boost voltage that supplies the plate of the 6JE6.

High voltage is developed from large, energetic pulses
taken from the HV part of the T1 winding. There may be sev-
eral other windings on T1. They are pulse sources for auxiliary
functions such as keyed agc, blanking in video and color cir-
cuits, gating for the color-sync stage, convergence, and so on.

Signal Behavior
The source of signal for this stage is the horizontal oscil-
lator. The signal is shaped into a modified sawtooth by R| and
CI. That’s coupled by C2 and R3 to the grid of V1. Low-
resistance R3 suppresses any tendency to parasitic oscillation.
The high value of grid load R2 might otherwise make oscilla-
tion easy.

(copy continues on page 58)
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WAVEFORMS AS GUIDES
V p-p zero

V p-p low | V p-p high | l Changed Shapes

WF1 Normal 135V p-p

Sawtooth drive waveform, taken at output of horizontal oscillator. Shape would be different
were it not for network R1-C1. Amplitude varies from set to set, but is generally in the
range above 100 voits peak-to-peak.

Cl shorted

135V p-p
C6 open

135V p-p 100V p-p 170V p-p 120V p-p
C2 leaky C1 ieaky C1 open R2 low
C2 shorted R1 open

WF2 Normal 135V p-p

Input drive waveform, taken at grid-pin-2 of horizontal output tube. Also
pin-6 of tube socket. Same shape as WF1; change resulting from C2-R2
able. Its frequency is approximately 15,750 Hz.

C2 open
C1 shorted
R3 open

80V p-p 135V p-p
R3 high C6 open

can be taken at
is hardly notice-

135V p-p 100 V p-p 170V p-p 120V p-p
C2 leaky C1 leaky C1 open R2 low
C2 shorted R1 open

WF3 Normal *V p-p

above or below normal.

“Peak-to-peak voltage of this output wavef

orm depends on thickness of insulation on
output-cap lead of horizontal output amplifier. In the chassis used for this example, the
waveform is about 30 V p-p when taken in this manner. Clue is in whether amplitudes are

C2 open
C3 shorted
C4 shorted
C5 shorted
R4 open
R5 open
5 open 20V p-p 30V pp 25V p-p 35V pp
Qe C1 leaky C1 open R3 high C6 open
L3 open C2 leaky R1 open
C4 leaky
R4 high
R5 high

OCTOBER

1971
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WAVEFORMS AS GUIDES

WF4 Normal 7 V p-p

Taken at screen-pin-1 (or pin-7), this value depends a bit on how good the filter capacitors
are in the power supply. Frequency is 15,750 Hz, not 60 Hz. If output stage isn't working,
this waveform is missing completely.

C3 shorted
C4 shorted
C5 shorted
R4 open
R5 open
L1 open
L2 open
L3 open

200V p-p
C4 open

Use this guide and the Voltage Guide to help you pin down
fault possibilities.

Use direct probe of the scope. Set scope sweep to about
5 kHz, to display three cycles.

Check the four waveforms at the four key test points.

Note amplitude. If ir’s low or high, check the parts listed
under those columns.

Note waveshape. If there’s a change that imatches one shown,
check the parts indicated.

The tube is a strong amplifier. giving a powerful boost to
sharp-cdged trapezoid pulses at 15,750 Hz. The screen supply
for such a high-gain pentode must be well decoupled. Capaci-
tors C3 and C4 do that job. working with R5. Low-value R4 is
a parasitic suppressor, which keeps stray wiring capacitances
from supporting unwanted oscillation.

The tube is designed to keep Barkhausen oscillation from
building up. The suppressor grid is the chief clement in that
design. It may be at ground as shown. Or it may have a low-
voltage dc connection to improve the way it breaks up second-
ary cmission.

The huge pulse (so high you'd better not touch your volt-
meter or scope to it without a high-voltage multiplier) from
the plate cap of the tube goes into transformer T1. From there
it’s coupled into the yoke (and the other circuits).

A resonant load for the transformer is made up of L1, V2,
L2, C5, and efficiency circuit 1.3-C6. V2 is the damper tube,
smoothing the charge-discharge cycle that builds the deflection
waveform. Coil L3 is adjustable, tuning the output load for
peak efficiency and lowest dc plate current in V1.

DC Distribution

Grid voltage is developed through grid-leak action. Con-
tact bias, some call it. The secret is the large value of R2. The
charge-discharge of the high-energy pulse—in the circuit com-
prising Cl, RI, C2, R2, and the grid of the tube—builds a
voltage across R2. Negative polarity is at the end that’s con-
nected to the grid through R3. The negative voltage varies with
the input signal amplitude, in typical class-C fashion.

The screen of V1 is supplied from a 340-volt dc supply.

High-wattage RS drops some of the voltage. The tiny resistance
of R4 has no bearing on dc¢ except to carry it to the screen.

Boost voltage for the plate of VI is developed in the damper
stage. Tube V2 is a sort of rectifier for large pulses in that part
of the output circuit. The d¢ voltage it develops is added to
the 340 volts applied through L3 and 1.2 to the V2 plate. The
total, 650 volts, becomes the plate voltage for V1. It's also avail-
able for other stages in the chassis.

Station and Control Effects
Changing stations, or switching to a blank channel has no
effect on waveforms or dc voltages in this horizontal output
stage. A defect in the horizontal oscillator can affect them, but
no normal change of controls can.

Quick Troubleshooting

Probably the easiest way is signal injection. Instruments
for this are available. You feed u high-level signal to the output-
tube plate-cap lead of the transformer, having first lifted the
lead off the tube cap. If no high voltage develops, you check
the yoke (by an inductance test or by substitution). Then, one
by one, you check out the other “loads™ on the transformer.
One of them may be killing the output, because the stage is
quite sensitive to its loads.

If the transformer and its circuits were OK, put the plate
cap back on and feed a grid-drive waveform to pin 2 of the
tube. If high voltage snaps on, you know the tube is ok.

Move on back past R3 and C2. The injected signal will
cease to drive the stage when you go past the faulty circuit or

part. R-E

COLORED TAPE IDENTIFIES
HOOKUP WIRES

ber-coded colors. The manufacturer is
Fedtro Inc. and the ten-color tape is

identify 5000 wires.
Also the colored tape can be used

Did you ever complete a project
with a maze of hook-up wire, all the
same color, and then try to trouble-
shoot the circuit. 1 did and it is trou-
blesome. 1 vowed that all future proj-
ects would be easier to circuit-trace.

At the local hardware store 1
bought a package of ten rolls of tape
with different colors on each roll. A
turn of one-color tape around each
end of the wire before it is soldered
into place makes an easily-in-
dentifiable termination. The colors are
black (zero) to white (nine) in num-
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called Colorama No.TA-10. It is list
priced at 79 cents.

The permutations (orders) arc
great. With two different color spools
of wire and one tape color. I can iden-
tity  twenty  wires.  ic.  yellow
tape/black wire, green tape/black
wire, green tape/brown wire, yellow
tape/brown wire etc. One color wire
and two pieces of colored tape can
make 100 different codes. Three dif-
ferent color wires and two pieces of
colored tape; 300 marks. Five colored-
wires and three colored-tapes can

for repairing cabinets and speakers,
for identify solder turrets, in tape
recorders for indexing tape sections,
etc.—Fred H. Horan

MAGNAVOX 7924, 1939 AND
T950 CHASSIS

These chassis have series-string
heaters and the only path from the
ground end of the heaters in the vhf
tuner is through the shield on the i.f.
cable. When checking continuity, use
the chassis and not the tuner assembly
as ground.—Magnavox R-E
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Photographer’s Test Meter

Handy little instrument youw'll want
to have tucked into a corner of
your photo gadget bag

by MARSHALL LINCOLN

TO TEST 15-VOLT CELLS under load,
hold test leads to cell terminals for a half
minute or movre. Load resistor in tester
draws enough current to produce notice-
able voltage drop if cell under test is

RAPID CHECKING OF MOST COMMON
electronic photographic gear, even by

shutterbugs without electrical ex-
perience, is easy with this special pho-
tographer’s test meter.

Small enough to carry con-
venicntly in a camera gadget bag, this
meter’s circuit is specially designed for
photographic field use without the un-
necessary frills found on more elabo-
rate test equipment.

A key feature is voltage testing of
flashlight calls under normal load.
This can save a photographer lots of
gricf by helping him weed out flash
cells which would die after a short pe-
riod of use.

The tester can also be used to
check medium-voltage batteries, such
as those used in popular B-C flash
units, or high-voltage batteries in por-
table electronic flash units.

A special low-resistance ohmme-
ter circuit is included to help isolate
troublesome flash cords and con-
nectors which appear ok, but actually
have enough resistance to impede the
flow of small currents used in flash
equipment. This “continuity test” fea-
ture can also be used to check for
faulty flashbulbs. With it, you send a
small current through the flashbulb—
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weak.

too small to fire the bulb, but enough
to register on the test meter.

To protect the instrument itself, a
circuit is included which electrically
“cushions” the delicate meter move-
ment against shock caused by vibra-
tion or sudden movement while the
tester is carried in the camera bag.

No two photographers will have
exactly the same requirements for elec-
tronic test gear, but this meter pro-
vides most of the common electrical
tests performed on photo gear, in a
small rugged case intended to be car-
ried in a photographer’s gadget bag,
alongside exposure meter, film and fil-
ters. For quick Johnny-on-the-spot
checks of photo gear, you'll find noth-
ing like it.

The meter is a specialized version
of the popular volt-ohm-milliameter
used by all electronics technicians.
However, no technical experience is
required for its use, and the circuit is
designed to use a single meter scale
for simplified reading.

A six-position rotary switch, op-
erated by the knob at the lower left on
the front of the case, selects the test to
be made. In position 1, the sclector
switch puts a dead short across the
basic meter. This is the same safety

measure as is used by manufacturers
to prevent damage to meters during
shipment. When a meter’s terminals
are shorted, the meter movement gen-
erates a tiny electrical current in its
coil whenever a physical movement of
the meter tends to cause the pointer to
swing. This current oOpposes any
“wiggle” induced in the meter pointer
by vibration. With the meter terminals
shorted, the pointer of the photo test
meter will rot be free to swing wildly
if it gets bounced around a bit in your
gadget bag.

Position 2 of the switch puts a
1500-ohm resistor in series with the
basic 0-1 mA meter to convert it into
a voltmeter with a full-scale range of
1.5 volts. With this switch setting, you
can measure the voltage of any
flashlight cell, or of tiny mercury and
alkaline cells.

When measuring battery voltage,
always make the measurement while
the battery is connected in its normal
circuit and is supplying current to the
load for which it’s intended. This will
give you the best idea of whether the
battery is strong, or is wearing out.

In items such as battery-powered
exposure meters, you may be able to
touch the meter’s test leads to the bat-
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tery terminals while the exposure me-
ter is turned on and exposed to light.

However, in other photo applica-
tions, such as checking flash batteries,
it's impossible to measure the battery
voltage at the exact instant a bulb is
fired—you just can’t read the meter
that fast—and it ncedlessly wastes
flashbulbs anyway. For tests such as
these, the photographic test meter has
built-in “loads” which are the same
as the normal loads for common size
flash cells.

In position 3, for instance, a
1500-ohm resistor is connected in
series with the basic meter to provide
a [.5-volt full scale reading, but a 56-
ohm resistor also is involved. It is con-
nected across the test leads. This re-
sistor acts as a load on the cell. It
draws about 25 mA, which is a nor-
mal load for a pen light cell.

With the meter switch in position
3 and the test leads held to the end
terminals of a pen light cell, the meter
should read nearly full scale. If it
reads considerably below full scale,
the cell is unable to supply current to
a normal load and should be replaced.

Position 4 of the meter switch
also is a 1.5-volt full-scale position,
but has a 10-ohm load. This draws

about 150 mA—a normal load for a
D cell.

(If you use C cells in your photo
gear, substitute an 18-ohm resistor for
either RS or R6 when you build your
meter. This will give you a meter
scale with proper load for testing size
Ccells.)

Whenever using either position 3
or 4, hold the test leads on the cell
terminals for an extended period of
time—say 30 seconds or longer—to
sec if the meter reading drops from its
starting value. If it drops more than
just a tiny amount, it shows you the
cell is weakening under a normal load,
and would be unreliable. Better re-
place it than risk losing an important
picture.

Position 5 of the switch places a
22,000-ohm resistor in series with the
meter to provide a 22-volt scale for
checking various other small batteries
used in photo equipment, such as 9-
volt, 15-volt, and 2214 -volt types.

(If you’d prefer to have a voltage
scale for checking high-voltage bat-
teries used in some electronic flash
units, substitute a different resistor for
R4. For example, a 270,000-ohm re-
sistor will give you a 270-volt range,
and a 560,000-ohm resistor will give

PHOTOGRAPHER'S TEST METER contains special circuitry

ideally suited to in-the-field testing of photo gear. It's self-con-
tained, and small enough to carry easily along with your normal

photo gear.
PARTS LIST
R1, R2, R3-—1500 ohms, 14 watt, 5% or
better

R4-—22,000 ohms, 4 watt, 5% or better

R5—10 ohms, 14 watt

R6—56 ohms, 14 watt

R7-—potentiometer, 2500 ohms, linear taper
(Centralab F1-2500, C1 taper, or equal)

BATT—1.5 volt penlight cell

S1, 82—2-pole 6-position rotary switch
(Centralab PSA-203 or equal)

M1—0—1 mA, 2%" or smaller (Triplett 227-T
or equal)

Battery clip (penlight cell)

Case; 2 3/8 x 4 x 1 9/16 inches, Bakelite

Case cover

Test leads (2 one-foot lengths; one red, one
black)

Insulated pin plugs (2)

Miscellaneous hardware
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you a 560-volt range.)

This range does not have a Jload
resistor, since it’s impossible to pro-
vide a single load resistor that will suit
all types of batteries. However, all of
these small Dbatteries have rather
limited current capability, so a voltage
reading which is below what it should
be for the battery being checked
would be definite indication that the
cell is weak and should be discarded.

You don’t have to make a special
meter scale to show the voltage ranges
you can measure with this tester. Just
remember the full-scale voltage for the
range in use (either 1.5, 22, 270, or
560, as described here), and you can
easily calculate the correct value for
any intermediate reading, since the
meter scale is linear. Most of the time,
when you use the tester to check bat-
tery voltages. you’ll be looking for a
reading of nearly full-scale—anything
less than this means the cell or battery
being tested is weak. The only impor-
tant exceptions occur when testing 9-
or 15-volt batteries on a 25-volt scale.

Position 6 switches in a poten-
tiometer and a penlight cell. They are
wired into a “shunt” ohmmeter cir-
cuit, which is ideally suited to measur-
ing low resistances. This function can

INSIDE THE CASE (above). Note how parts fit easily into the
Bakelite case. SCHEMATIC OF TEST METER (below) shows its

relatively simple, easy-to-build circuitry.

== © RANGE i
! |
| OFF j
~ = RI, 1.5K —
208 AAA 02
R2, |.5K
- 505V, 15mA R2 - 1
0 5V, (50mA R3,1.5K 3
RED 40! L A‘NZ 04
‘ R4, 22K
TEST LEAD 50225V iz b + 1
6o2HMS 06 O-imA
! | - =
RS R6 sV T. ZERO
003 560 = I
R7, 2.5K
BLACK . ALL RESISTORS 4 WATT
TEST LEAD RI-R4 SHOULD BE 5% OR BETTER
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be invaluable to a photographer in
tracing down loose connections and
frayed wires in photo gear.

Generally, you're not interested
in knowing cxact values of resistance
in the electrical wiring of your photo
gear, but you often would like to
know if something has gone wrong
and is introducing a small amount of
resistance into the wiring. With this
special chmmeter circuit, you can find
out easily.

When using this resistance meter,
the meter ncedle will swing upscale
when you switch to position 6. Be
sure the test leads are not touching
anything (and nor touching ecach
other), then adjust the meter to ex-
actly full scale by turning the zero ad-
just knob, at the lower right on the
front of the test meter case. Now
touch the test leads to opposite e¢nds
of the wire or connector being
checked. If the resistance is zero, the
meter needle will drop to zero. If there
is a small amount of resistance—a few
ohms—the needle will drop to a posi-
tion a little above the zero mark. If
there is a higher amount of resistance,

the needle will remain near the high
end of the scale. (Mid-scale will be
about 50 ohms, but the higher the re-
sistance, the more the scale will appear
compressed, so 1,000 ohms will be
ncarly full scale.)

If you get ready to make a resist-
ance measurement and find you can't
get the meter needle to reach the high
end of the scale by turning the zero
adjust knob (with the test leads
“open”), the penlight cell in the test
meter is weak and should be replaced.

I used a Bakelite case for my unit
to make it Iess likely to scratch camera
gear when it is carried in a gadget
bag, but you can use a metal utility
box if you prefer.

Use a larger case than the one
shown if you don’t like to do wiring
in cramped quarters—however, the
small case takes up a minimum
amount of space in your gadget bag
or equipment case.

Cut the large hole for the meter
as close to one end of the case as pos-
sible, to allow room for the rotary
switch and potentiometer. Use a fly
cutter, circular hack saw, or saber

saw, and cut slowly to avoid cracking
the Bakelite. For the switch and zero
adjust control, drill 3” holes, then
drill a couple ¥8” holes between them
for the test leads to pass through.

Attach the battery clip to the in-
side face of the back panel with epoxy
cement or small screws. Position it so
it will not interfere with other com-
ponents when the back is placed on
the case.

You may need to cut or file off
part of the side springs which hold the
cell in the clip to keep them from
touching the switch or the resistors at-
tached to it. When doing the wiring,
keep the resistor bodies as close to the
back of the switch as possible, without
actually rubbing on the switch mecha-
nism.

Keep the meter switch on posi-
tion 1 whenever the meter is not in
use to take advantage of the built-in
vibration-protection feature provided
by this switch position. For longer life
for the test meter’s penlight cell, don’t
leave the switch on position 6 longer
than needed to make resistance mea-
surements. R-E

DESIGN FOR STEREO
(continued from page 54)

the reactance of Ciw + Ca Rg must be
included in the derivation of the Equa-
tions 12, 13 and 14. As a rule of thumb.
disregard Rg if it is at least ten times
larger than the parallel reactance of Ci.,
and C,. If the reactance of C;,4C, are at
least ten times larger than Rg, use &,
and i, without any of the modifications
shown in the equations. When R¢ and
the reactance Ci.+C. approach each
other, the simplest procedure is to cal-
culate noise twice — once assuming Rg
is relatively large using the modifica-
tions in Equations 12, 13 and 14, and
then assume Rg is relatively small. In
the second calculation, use &, and 1.
from the curves without any modifica-
tions. The noise is somewhere between
the solutions to the two calculations.
Estimate the noise by noting whether
the capacitive reactance or resistor
dominate the input impedance, and by
how much.

The total noise voltage due to all
sources is the square root of the sum of
the squares of the noise voltages due to
each individual source, or
Eniv= (Em?+Enin?+en2)” Lq. 15
The individual noise voltages are de-
fined by Equations 13. 14 and 5. re-
spectively. The value &, rather than
Gua should be used if Ra is small com-
pared to the reactance C;, + C,. Volt-
age &,ia, produced by the current gen-
erator would in this case become I.Rq
rather than the value calculated from
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Equation 14. Likewise e, rather than
e, will be used when determining the
signal at the input of the amplifier.

It is now possible to determine the
signal-to-noise ratio of an amplifying
stage. As an example, assume that a
500-pF ceramic phonograph cartridge
delivers 0.1 volt at 1 kHz to a 5.6
megohm resistor load at the input of a
JFET amplifier. The voltage gain of the
amplifier is 10 while C,i=3 pF and
Cw=5 pl. Cin is equal to CuptCu
(A1) =543(11)=38 pI. The 3-dB
bandwidth from 10 to 40 kliz is the
same as in the previous prohlem, so that
the noise bandwidth is 1.57X40,000
Hz=63.000 Hz. The geometric center
frequency for this bandwidth is (10 X
40,000 =632 t1z. Use the transistor
described by the curves in Figs. 7 and &.

The curves in Fig. & supply us with
the information that &,/4/af at 632
Hz is about 0.085 u\'/\/.&f and i,\/\/Af
is about 0.0175 pA v/ Af. Since af is

63,000 Hz. 4/ af is 250. The actual &, for
substitution into Equation 13 is 250
multiplied by .085 or 21.2 uV'=21.2 X
10-% volts. Similarly. 1, for use in equa-
tion 14 is 250X.0175=44 pA=44X
10-12 amperes. Considering that C;, was
calculated at 38X 10712 farads and that
C. was stated at 500X 102 farads, the
total reactance at 632 Hz due to the
capacitors is 1/6.28X632X 538X 107?
= 500,000 ohms. Because this is less than
1/10 Rg, the modifications dictated by
Equations 12, 13 and 14 must be used.
e, =0.1(500)/(384500) =0.093 volts

8= 21.2X 1078 (500) /(384 500) =
19.7 %1075 volts
cnin=34.4X10-12/6.28(632) (5004-38) =
2.07X 10718 yolts.

and at 27°C, e,;? from Equation 5 is

63,000
2= —24
et =1.37X10-2 (300) (10)(40,00())

1
) =40x101
<(5.6><1os) (533><10—m)2>

Since &aia is negligible compared to all
other voltages,

Baie=[ (19.7X1075)24+4.0X 101 ] =
20.8X10-¢ volts

The signal-to-noise ratio is 0.093/20.8 X
10-=4.45% 103, Using previously em-
ploved methods along with Table 1, the
dB figure for the voltage ratio is about
13 dB4+60 dB=73 dB.

In general, FET noise is primarily
due to &, when impedances are high and
i, when impedances are low. The con-
tribution from the input resistor is
small, but is best when it is equal to
&./In. JFET noise will be at a minimum
if the transistor is biased at about
Vas=0. Transconductance gm must be
high if 1/f noise is to be relatively low.

Power amplifiers

\With this article, we conclude the
discussion of single-stage small-signal
voltage amplifiers. Better insight into
the transistor can be obtained when
studving the operation of power ampli-
fiers and the power amplifying devices.
A discussion of this will begin with the
next article which will cover Class A
power amplifiers. R-E

61



Zenith Goes Plug-In

Technician’s eye view of a hybrid color TV receiver. There are
12 tubes, 12 semiconductors and an IC color demodulator

by STAN PRENTISS

Begin with a 100% brighter pic-
ture tube, combine twelve semi-
conductors with twelve vacuum tubes,
retain hand-wiring, but add a plug-in
module and you have Zenith’s
12A12C52 color chassis. It is included
in 33 receivers of their 46-model line.

CRT high-brightness

The new cathode-ray tube uses
either yttrium or gadolinium oxide for
the rarc-earth red phosphor along
with improved blue and green phos-
phors that, combined with a new glass
that passes 80% light, offers a bright-
ness of 49.5 foot-lamberts and is
sharp enough to be viewed easily in
daylight. For extra contrast, a light-
absorbing  black-surround  material
covers approximately half the screen
with round openings somewhat larger
than the phosphor red, green, blue
dots. These dots have now been re-
duced in size so that a larger, sharply
focused electron beam can fully scan
each phosphor using its entire surface.
Consequently, every dot will be com-
pletely covered by maximum potential
and the phosphor efficiencies can be
balanced. The Chromacolor tube has
1,350,000 tri-color phosphor dots and
a new iris mask with 450,000 aper-
tures.

Color demodulation

Depending on whether yttrium or
gadolinium is used, this chassis will
demodulate close to 105° or 90°, re-
spectively. The brand new demodula-
tor is a true integrated circuit syn-
chronous detector that very success-
fully permits reinsertion of the 3.58
megahertz subcarrier and thereby de-
modulating the transmitted color in-
formation. Sufficient it is to say now
that the external LC input network to
the IC governs the demodulation
angle that must hold close to quadra-
ture (90°) for best fleshtones. In the
color receivers there is only this one
chroma module, while in the monoch-
rome Zcnith receivers there are four
modules: Agc-sync, video and sound,
vertical and horizontal. Retail prices
range from $12.25 for the vertical
plug-in to $21.20 for the color mod-
ule. A different dc supply point for
each board prevents damage if
plugged into the wrong receptacle.
Boards also have different colors. An
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extra feature is that all transistors
(and later the 1C demodulator) are
socket mounted for easy removal.

Red, blue and green outputs

As Figs. 1 and 2 illustrate, the IC
demodulator is dc coupled to the base
inputs of the red, blue, and green
video output transistors. Here the
luminance information from 3rd video
amplificr is dc shunted to the emitters
of these color amplifiers so chroma
and brightness can be mixed in the
basc-emitter junctions of these tran-
sistors and amplified through their
collectors. From these points, red,
blue, and green (not R-Y, B-Y, G-Y)
information is passed directly to the

cathodes of the 25BAP22 cathode-ray
tube. For Zenith, this is a new depar-
ture and has been taken to provide the
following advantages: 1) Produce a
wider bandwidth for color and lumi-
nance information. 2) Elimination of
clamping or dc restoration for the
luminance signals and better color re-
production. 3) Eliminate color matrix-
ing in the cathode-ray tube. 4) Pro-
vide better CRT arc protection (CRT
grids at ac ground potential through
C218). 5) Individual gain control of
the three amplifiers through the three
RED, BLUE, and GREEN GAIN controls
in each collector-base circuit. 6)
Power dissipation is shared by the
three outputs and only a single peak-
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ing coil nced be used. With these
abundant features, Zenith’s picture is
far brighter, contrast levels high, and
the beginning of the plug-in module
concept offers considerablc progress
toward a recciver that, perhaps, one
day will consist of most, if not all,
modules, socket-removable 1C’s and
transistors.

Vectorscoping

To probe the depths of the color
section of this recciver and prepare
for troubleshooting later on, a4 ncw
vectorscope was used that can be ver-
tically and horizontally phuse reversed
to view the cathode-injected color-
luminance voltages. The graticule is
marked off in degrees so that the ac-
tual phase angles can be read instead
of numbers. Burst is at 0°, the red 3rd
bar is at 90°, and the blue 6th bar is
at 180°. In using a vectorscope, the
green vector at 300 degrees is ne-
glected because it is almost 180° out-
of-phase with the reference red vector
and this pair would only produce a

FROM IST
VIDEO AMPL

1 47pF

straight line. The combination of the
red and blue voltages, however, when
properly compensated internally in the
vectorscope, produce an acceptable,
round, readable pattern that 1s espe-
cially useful in both troubleshooting
and aligning the entire series of color
circuits.

A color-bar generator produces
the 10-petal color pattern. An off-the-
air signal (Fig. 3-a) would be little
more than a blur. The first pattern
produced was smallish (Fig. 3-b), had
fuzzy hammer ends, and was gentrally
misshapen. You quickly learn that the
usual signal gain applied to vacuum
tube circuits will promptly overload
transistor stages, and therefore the in-
put must be reduced for the more rep-
resentative pattern of Fig. 3-c. This
one is fair except that the fine tuning
was slightly misadjusted as was the
color amplitude. All controls, in-
cluding brightness, must always be
carefully adjusted for best pattern
when judging the final wavetform.

VIDEO
OUTPUT

TO COLOR AMPLS

COMMANDER 24v

! £

‘ MODULE .
: 8208
»
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introducing troubles

Since a new receiver usually
works well—and this one did—there
are normally no built-in troubles ex-
cept perhaps a loose tube or transistor.
So, to simulate this condition, we loos-
ened, the red video output, and came
up with a pattern looking like that
shown in Fig. 3-d. The blue informa-
tion is cvident in the thin display be-
causc of the horizontal amplitude, but.
the red information is completely
missing. As, in this case, the red out-
put can be open, the red load resistor
may be defective, or the IC red demo-
dulator output could be absent due to
internal trouble in the integrated cir-
cuit chip. You’d have to signal trace
back ~with an oscilloscope to find
which was inoperative. Here, by the
way, is a wonderful oppportunity to
check the picture tube. If you have a
perfect vectorscope pattern with the
3rd and 6th bars showing, and no
blues in the picture, for instance, your
trouble has to be the tube. Isn’t that
true? What if the grcen was missing?
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Then you’d use a scope and a bar gen-
erator to look for green information at
the green video output.

Another instance of missing
color is displayed by in Fig. 3-e. The
third bar is obviously very much in
evidence since the 90° vector is at its
full amplitude. This was a demodulator
trouble caused by shorting C709
(Fig. 2) that feeds quadrature phase-
shifted 3.58-MHz information to pin 5,
that is one side of the synchronous de-
tector’s sinewave input. The short vir-
tually connected the base input of the
demodulator through R714 to ground
and removed the ac out-of-phase in-
jection voltage. This, in turn, disabled
the red demodulator.

Now cany drastic color or 3.58-
MHz oscillator .troubles prior to the
demodulator and outputs will kil all
color and exhibit a pattern such as
that in Fig. 3-f. In this instance we
shorted the grid of the 1st color am-
plifier and produced the 320° dia-
gonal line shown. This usually tells
you that there is trouble ahead of the
demodulator and signal tracing should
quickly turn up the cause.

Alignments
These examples are deliberately
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FI1G. 3-a—OFF-AIR SIGNAL is just a blur. b—HAM-
MER-HEAD PETALS indicate overload by the bar
generator. c—FAIR WAVEFORM; some mistuning.
d—RED MISSING, BLUE OK. e—BLUE MISSING,
capacitor C709 is shorted. f—NO COLOR. Color am-
plifier grid open is shorted. g—~RED BAR SHIFTS to
130° when hue control is fully counterclockwise. h—
PETALS ARE BROAD and their amplitude is low
when L213 is detuned. i—PERFECT VECTOR PAT-
TERN with red at 85°, hlue at 180° and color receiver
is demodulating at 95°,

saved for last, because alignment
should never be attempted until you
are positive that all troubles have been
repaired. If you don’t know a particu-
lar receiver’s pattern—and they all
differ somewhat—a hasty twiddle of a
coil can get you in the worst trouble
imaginable. Even in a brand new re-
ceiver, we waited until the very end te
“touch” up any alignment. There are

only four tunable coils in the chroma

section. One is reactance coil 1.226—
the plate load of the 6GH8/6GHS-A
reactance tube. It is used only for zero
color beat. So this leaves but three, in-
cluding L227, the 3.58-MHz oscillator
plate coil that seldom if ever needs
tuning, and can be done easily with a
dc voltmeter or dc oscilloscope.

The other two will, occasionally,
be important. The first is the afc phase
detector array that includes the burst
amplifier plate transformer. Any re-
ceiver with inadequate hue control
range that is not actually defective can
have this difficulty removed in a
minute using a vectorscope. The
12A12C52, as an example, is designed
for an 80° phase shift through the

hue control range. The 3rd red bar

usually “sits” at 85° with the hue con-
trol centered (the vectorscope causes

about a 5° phase shift). Fully counter-
clockwise it registers 130° in Fig. 3-
g. Clockwise (example not shown),
the 3rd bar moves to 50° and the pic-
ture seen on the TV screen will have
its hues shifted through fleshtones
from greens to purples. If your phase
response isn’t at least 30 degrees on
either side of 90°, set the hue control
in the middle on most receivers and at
about ¥ counterclockwise on the
older Zeniths and gently tune L1224
until the 3rd bar rests approximately
on 90°. Your hue control range is
now calibrated. For a further check,
tune the receiver to a colorcast and
see if fleshtones register well.

The final patterns relate to the
plate transformer of the 1st color am-
plifier. In the first instance (Fig. 3-h),
L213 is shown badly detuned. Note
the diminished amplitude of the vector
display and the broad petals on the
pattern. Something similar is dupli-
cated when fine tuning is poorly ad-
justed also. This transformer may con-
ceivably be adjusted by color bar
generator and eyeball using the 3rd
“red” bar, watching for minimum
overshoot on the leading and trailing
edges, and for a light gray back-
ground between bars. But it takes a
most practiced eye and lots of objec-
tivity. A better way—and one that can
always be used— is to watch the vec-
torscope very carefully and tune this
transformer for best rise and fall times
and for a generally clean waveform
display. Observe the pattern in Fig. 3-i
and you will see the final picture of
the series. Red bar 3 points at 85°,
Blue bar 6 at 180°, and now we know
that this color receiver is demodulat-
ing at 95° and is operating satisfac-
torily in every respect. R-E
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R-E's SERVICE CLINIC

hot spots and
heat sinks

Transistors don’t always
run cool and they
can burn out

By JACK DARR
SERVICE EDITOR

This column is for your service
problems—TV, radio, audio or gen-
eral and industrial electronics. 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.
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TRANSISTORS RUN COOL—TRANSISTORS
have no filaments to get hot, so they
last forever. These and other optimis-
tic statements used to be found in all
of the literature (including, I blush to
admit, one book 1 wrote before 1 had
a chance to do too much actual work
on them!) If you find these two state-
ments in a True-False quiz today,
you’d better mark them False! I'm
speaking mainly of power transistors
now, but it applies to all types.

So, let’s go over a few of the im-
portant things we need to know about
this heat situation. Transistors do run
hot, and if they run too hot, they
don’t last forever; their life can be
measured in milliseconds! This will
help when selecting and installing re-
placement transistors. The higher the
power, the more careful we must be.
Some definitions first:

1. Power dissipation. This has
been a grey area ever since they first
showed up. This term actually means
the amount of electrical power lost—
used up—in the transistor itself, run-
ning at full output. Tt is not the full-
power rating of the whole circuit.

For example, a 50-watt transistor
might be able to handle currents that
would give a power output of 250
watts into the load. In this case, the
total power consumption of the circuit
would be 300 watts; 250 watts useful
load-power and 50 watts dissipated in
the transistor. The diagram below
shows this schematically.

* TRANSISTOR
50w POWER
DISSIPATION
300w
TOTAL
LOAD
250w POWER
DISSIPATION

Needless to say, as usual, power
lost in an electronic circuit usually
shows up as heat. The transistor gets
50 watts hot, and this is the heat we
must get rid of to keep it operating.

2. Maximum Power. Here we go
again. Can a transistor with a max-
imum power dissipation of 50 watts
actually dissipate 50 watts in service?
The only answer to this is the classic

“Yes, BUT—"

The maximum power-dissipation
rating of a transistor is based on its
maximum permissible junction tem-
perature and its thermal resistance.
The last term here means the ability of
the transistor to transfer the heat
from the junction to the case, and
from case to the heat-sink. This is
given in degrees Centigrade (°C).
(To get degrees Fahrenheit from de-
grees C; multiply °C by 1.8, then add
32.

Thermal resistance

Let’s pause briefly and Kkick this
“thermal resistance” around. We can
figure it out, just as if it were an ac-
tual resistor dissipating a given num-
ber of watts. This has nothing to do
with voltage or current, but we work
in watts, which create the heat in the
first place.

The closest analogy 1 can think
of is a car’s cooling system. The heat
is generated in the engine block. From
there it's transferred to the coolant
(air or water, depending on whether
you're driving a Porsche or a Fer-
rart). The coolant fransfers the heat
to the outside air through the radi-
ator.

Naturally, there is a loss of effi-
ciency in this process, and this is the
thermal resistance of the system! If it
was zero, the engine would always run
at the same temperature as the outside
air (which would be a little rough in
Wisconsin in January!) So, a little loss
is OK. Here, the junction is the ‘“en-
gine” (in the antique sense of “some-
thing that does something). The
mounting of the junction on the sili-
con chip is the “coolant” or transfer-
medium, and the transistor case plus
heat-sink are the radiator. Like the en-
gine, we can’t let the source get too
hot. In the engine we melt down the
bearings, in the transistor, we melt
down the junction.

On the next page is a rough sketch
of how this works. Now let’s see how it
works in terms of the only thing we can
measure—the case-temperature of the
transistor. To get this, we take the
maximum junction temperature (the
maximum wattage we can dissipate),
and multiply it by the thermal resis-
tance, which depends on the case-con-
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a thermal
gives us 75°C lost right there. Sub-

struction of this transistor. This figure
is subtracted from the maximum junc-
tion temperature, and we come out
with the maximum case-temperature,
/HEAT-SINK

JUNCTION

|
1.5°C/W/ 2.5°C/W

Our transistor has these charac-
teristics:
Dissipation rating (max watts):
50w
Thermal rating:
1.5°C per watt.
Max junction temp (°C):
100°
Now, let’s plug these in and see
what we get. 50 watts flowing through
resistance of 1.5°C watt

tracting this from the junction tem-
perature, we come out with 25°C. So,
this is the maximum case-temperature

we can use. It comes out as 77°F. (2§

x1.8 4+ 32=77)
Now, more problems. We put

this transistor on a heat-sink (radi-

ator) which helps to keep it cooler.

However, now we've got another fig-
ure to work in; the thermal resistance
between the case and the heat sink
which isn’t perfect ecither. A typical
figurc
must be added to the transistor's inter-

might be 2.5°C/watt. This

nal thermal resistance and we come
out with a big 4°C/ watt, total.

So now we’ve lost a good deal of
that nice fat 50-watt dissipation rating
we started out with. In fact, the origi-
nal 50-watt rating has fallen to only
10 watts! If only 10 watts flow
through a thermal resistance of
4°C/watt, we've lost 40°. Subtracting
this from the 100°C max. junction
temperature, we come out with a safe
case-temperature of 60°C, which is a
nice warm 140°F, or pretty darn hot.

Much of our heat calculations
must be based, of necessity, on the
ambient temperature, which simply
means the air-temperature of the
room where this gizmo is working.
Normally, this will be about 70°F. if
the air-conditioner hasn’t broken
down or there isn’t a brownout. How-
ever, outdoors in the summer, the am-
bient can get up to 90-100°F in the
sunshine. So our heat-sink has to be
able to radiate away enough heat to
hold the transistor down to the safe
computed figure of 60°C/140°F.
Naturally, the higher the ambient, the
lower the difference between heat-sink
and air, and the lower the efficiency.

So although we started out with
a big transistor with a 50-watt dis-
sipation rating, by the time we took
off all of the deductions, here we sit
with only a 70-watt rating! Remember
that this is not the total power into the
load, this is still the safe working rat-
ings of the transistor itself. This, of
course, depends on the amount of
power used by the load, and the ap-
plied voltage and current, etc.

So when vyou’re figuring out
power ratings for transistors, original
or replacement types, be sure to check

WY

DELUXE COLOR ORGAN CIRCUITS!
UP TO 35,000 WATTS

A.P.M. SYSTEMS CORP., MANUFACTURERS OF THE FINEST
COLOR ORGANS IN THE WORLD, NOW OFFER YOU THE MOST
ADVANCED AND POWERFUL COLOR ORGAN CIRCUITS.

AVAILABLE IN 3 AND 4 CHANNEL KITS FEATURING:

® Solid State (easy to assemble printed
circuit).

® All UL listed components.

® 3 channel circuit - 2,670 watts - easily
converted to handlie up to 26,250 watts.

® 4 channel circuit - 3,556 watts - easily
converted to handie up to 35,000 watts.

SEND TODAY

3 Channel Kit — $37.95
4 Channel Kit — $54.95

with each kit order.

walls — §.50
Name

Check'box to indicate choice.

L1 3 Channel Plans — 26,250 watts — $2.00
[ 4 Channel Plans — 35,000 watts = $2.00
D Color brochure on water swirls and living

® Electronically balanced circuitry
permits one step tuning.

® Wires to any popular sound system in
the same manner as a spesaker.

@® 2 year unconditional guarantee on
all parts.

® Easy to assemble kit form.

PLEASE RUSH ME MY A.P.M. COLOR ORGAN KIT. AS {NDICATED BELOW:

Check one box to indicate manner
of payment.
I enclose futl payment. Ship kit postpaid
] 1 enclose $5.00 deposit. Ship kit C0.D.
for balance plus postage

Cahforma

residents
add 5%

saies tax

A.P.M. SYSTEMS, INC.
1551 Almaden Rd.
San Jose, Calif. 95125 )

|
|
|
FREE color brochure :
|
|
|
|
1
1
|
|

Address

City & State Zip

A.P.M. SYSTEMS, INC. Dept. M15
P.O. Box 9159, San Jose, Calif. 95117 |
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THE SANSUI (s-
QUADPHONIC SYNTHESIZER

SANSUI QS-I

4-CHANNEL SOUND FROM ANY 2-CHANNEL SOURCE

Senses and recovers the ambient information
hidden in your stereo discs, tapes and broadcasts

After having discovered that the ambient components of the original total sound ——F.L lF.R
field are already contained in hidden form, in conventional stereo records, tapes <
and broadcasts, Sansui engineers developed a method for sensing and e i -
recovering them. These subtle shifts and modulations, if re-introduced, . Sansul ————
breathtakingly recreate the total of the original sound as it existed in the Rl matrix m
recording or broadcast studio. Phase-modutation
The heart of the Sansui Quadphonic Synthesizer* is a combination of a unique sielt
reproducing matrix and a phase modulator. The matrix analyzes the 2-channel
information to obtain separate direct and indirect components, then redistributes Phase-modulated signals

these signals into a sound field consisting of four distinct sources.
This type of phase modulation of the indirect components, applied to the additional

speakers, adds another important element. It sets up a complex phase interference fringe in the
listening room that duplicates the multiple indirect-wave effects of the original field. The result is
parallel to what would be obtaind by using an infinite number of microphones in the studio (Ml through
Mn in the accompanying illustration) and reproducing them through a corresponding number

of channels and speakers.

Sound source

The startling, multidimensional effect goes beyond the four discrete sources used in conventional
4-channel stereo, actually enhancing the sense of spatial distribution and dramatically expanding the
dynamic range. Also, tre effect is evident anywhere in the listening room, not just in a limited area

at the center. And that is exactly the effect obtained with live music! This phenomenon is one

of the true tests of the Quadphonic system.

The Sansui Quadphonic Synthesizer QS:1 has been the talk of the recent high-fidelity shows at which
it has been demonstrated throughout the country. You have to hear it yourself to believe it. And you
can do that now at your Sansui dealer. Discover that you can hear four channels plus, today,

e Y XIVE G o with your present records and present stereo broadcasts. $199.95.
Mo B 57, SP27] 5P+ A
ATy SPs
5”“@ *Patents Pending

Listening-room
{ SANSL1 ELECTRONICS CORP.
Woodside, New York * Gardena, California
SANSUI ELECTRIC CO., LTD., Tokyo, Japan * Frankfurt a M., West Germany
Electronic Distributors (Canada), British Columbia
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the columns marked “Max Pwr Diss”
and “Max Junction Temp”, and the
heat-sink used. You'll be able to get
the thermal-resistance of the heat-sink
in most cases. If not, a ball-park fig-
ure of 2°C/watt is pretty safe. Most
of them will be close to that. For
safety’s sake, never over-rate; under-
rate. Forced-air cooling and other
means can help, of course.

AUTO-DEGAUSSER AND PURITY

I've a Zenith 20Y1C38 with several
problems. The complaint was bad purity,
and fuse-blowing at turn-on. 1 replaced
the thermistor (cracked) and the de-
gaussing coil, which had a burnt spot.

Helped fuse-blowing, but purity still bad.
Still blows a fuse now and then. What's
going on?—E. E., Baltimore, Md.

I think it's not what’s going on,
but what has gone before. This set has
been visited by lightning! (Very com-
mon cause of this kind of damage.)
This is what cracked the thermistor,
blew the hole in the degaussing coil,
etc. There may have been other dam-
age too.

I would recommend checking or
replacing that small choke in the de-
gausser circuit, L45. It could have
shorted turns or an intermittent leak-
age to the core, which would affect
the degaussing current; hence purity.

FREE!

JUST OFF THE PRESS!!

SEND FOR YOUR EXCITING COPY NOW!

¢ Stereo/Hi-Fi Components e

Mail This W
Coupon Today
For Your
1972 (atalog
No. 720

1 Address

[ State

Musical
¢ Photography Equipment ¢ Ham and CB Gear e
tems e Tools and Test Equipment o Educational and Optical Equipment
o Black and White/Color Televisions e
® Books and Parts Plus Thousands of Additional Items

Send For Your Free Lafayette Catalog Today!
Lafayette Radio Electronics, Dept. 17101
P.0. Box 10, Syosset, L.l., N.Y. 11791

-------------------1
Send Me the Free Lafayette Catalog
§ Name ... .

(Please include your zip code)

YOUR 1t GUIDE TO
EVERYTHING IN

ELECTRONICS

Our 51st Year

ecececccscsscne ']

Instruments and Amplifiers
Public Address Sys-

Police and Fire Monitor Receivers

17101

LZip ]

.DEGAUSSING COIL
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b
F
POWER
TRANS
nzv
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J +
1.5 =
MEG 23/475V =
[————————0390V
= IK,I8W
250V
+ +
~
80/475V EOM?SV

Try this. Disconnect the degauss-
ing coil, turn the set on, and degauss
the whole tube very thoroughly with a
standard degaussing coil. Check the
purity. Turn the set on and off several
times, cooling it off about 5 minutes
between tests. If the purity holds, re-
connect the auto-degaussing coil and
repeat these tests. If the purity goes

Circle 20 on reader service card

72

WE HAVE THE
LATEST TUBE *Elcg

®
DATA AND . HEay,,
ADAPTERS . JAcks,,
FOR — o JiNigy N

Don’t let your |
tube tester
become
obsolete

CLIP AND MAIL COUPON TODAY

: COLETRONICS SERVICE INC. :
e 1744 Rockaway Ave., 071 ®
. Hewlett, N.Y. 11557 .
e [J Enclosed find $3.50 for latest data, :
: [J Enclosed find $5.00 for 1.yr. subscription »
s (Latest Data Plus 2 Supplements.) :
: Specify Model No Make. .
: .
+ Name .
< Address :
* City State Zone .
L[] [ ]

90 0000000000000 00000000000
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off with the auto-degaussing circuit
connected, replace that little choke.
It’s the only part left!

One more possibility; rare, but
has been found to happen. Check all
the rectifier diodes in the bridge. If
one of these was blown open, your
output voltage won’t be affected too
much, but your ripple will have a very
peculiar waveform! This can upsct the
action of the degaussing coil, and
cause it to “regauss” the tube instead
of demagnetizing it.

COLOR ALIGNMENT QUERY

I have a question on color TV align-
ment. A friend insists that besides taking
out the horizontal output tube, you must
add a load resistor from B4- to ground.
I note that most companies do not show
this any more. Is it absolutely necessary?
—A.M., Morgan Hill, Calif.

The purpose of this load resistor
on B4 was to hold the voltage down
to “normal.”” RCA used to insist on
this, but they don’t any more. Also,
you won’t find it specified in Sams
Photofact  alignment  instructions,
which are very accurate, since they ac-
tually do the alignment procedure to
make up the data.

The voltage regulation of the
B+ supplies in practically all color
sets should be good enough to hold
the voltage well within limits. You can
check for this with a dc voltmeter. If
the voltage doesn’t jump more than
about 25 to 30 volts, OK.

CAR ANTENNA PROBLEM: MISMATCH?

I replaced the stock antenna on a
car with a 60" whip, rear-mounted, with
RG58/U coax. I've lost a lot of AM sen-
sitivity, and the FM, too is bad. Is this
due to a mismatch between the 50-ohm
RG-58/U coax and the input, or what,
and what can I do about itP—B.D.,
Washington, D.C.

Yes it is. The only way they can
make a car-radio work at all on that
miserable little 3-foot rod is to design
the whole front end of the radio to
work with antennas within a certain
very narrow range of capacitance and
inductance. In other words, the whole
thing, including the antenna, is tuned.

We used to have this same prob-
lem when the first rear-mount arf-
tennas were used. They used special
lead-in cables, with a very small series
capacitance. Old “Series capacitor
shortens antenna” theorem from
transmitters.

Add a very small capacitor in
series, say about a 10 pF. Then check
your antenna trimmer on the radio. If
it shows a peak, it'll work. If not, try
alittle different size.

PLENTY VOLTAGE, NO FOCUS!

I have sat here and glared at this
RCA CTC28 chassis until my eyes hurt!

OCTOBER 1971

1 can't get anything that looks like a
focused raster! Yet, I've got 25,000 volts
of HV, and the focus voltage will vary up
and down from about 4,200 volts to
5,400 volts. Every part good. Tried a
new 4.7-megohm resistor just for luck,
although I was reading the focus voltage
at the load-end of the thing.—T. T., Ink,
Ark.

Cheer up. I've got eyestrain and
brain-strain too (sic) from the same
thing. Try this; pull the picture tube

socket off and look closely into the |

hole for pin 9. If you see a whitish or
pale-greenish dusty looking deposit
there, that’s it. The 9 pin of the tube
will probably show the samc kind of
thing. Also, if you pull gently on the
black wire, it will probably come out
of the socket! The focus pin on the
CRT socket corrodes.

You wind up with a very bad
contact, and in some cases, the focus
pin of the socket is eaten cntirely
away. If you have a taste for knick-
knacks, you can cut up a standard 7-
pin wafer socket out of an old radio
or something. take one of the socket
contacts, and make a ncw one. You'll
have to drill out the two rivets that
hold the socket body together and re-
place them with No. 2 screws when
you put it back together. (It's a lot
casier to replace the CRT socket. I've
tried both ways.) R-E

NEW ., FREE
FIRE/BURGLAR
ALARM CATALOG

04 pages presenling 350 intrusion
and fire alarm products for today’s
skilled alarm installers and electronic
technicians. Includes the latest sys-
terus and  detectors, hard-to-find
parts, accessories, and technical ap-
plication noles on uses and cireunt
designs.

! i
i

alarnt

-
/00 mountain west
w"hu'm supply co.

4215 NORTH 16th STRELT
PHOENIX, ARIZONA 85016

supph?

Circle 21 on reader service card

TrgeBlue Sound

at extra-green savings!

CTS Hi-Fi Stereo Speakers put pure sound
in the enclosure you build—at factory-to-you
prices.

FREE BROCHURE lists five CTS FUTURA
speaker systems from 140-15,000 Hz to 40-
20,000 Hz. Leading manufacturers use them.
Enclosure specs, crossover values and
hook-up schematics make it easy for you!
Mail coupon!

DO IT YOURSELF!
CUT OUT
HIGH SPEAKER COSTS!

L

r . @ Q
CTS of Paducah, Inc.

Dept. RE
I 1565 North 8th Street

Paducah, Ky. 42001

| want true-blue sound at extra-green L
savings—send Hi-Fi Stereo Speaker

Catalog.

Name
Agdress

City.

24 HOURS A DAY
... 7 DAYS A WEEK

I'll send you 2 FREE BOOKS
describing career opportunities in
Electronics. Call me TOLL FREE:
800-321-2155
(in Ohio, call 800-362-2105)
For details about the famous CIE

home-study courses in Electronics,
see our ad on page 46-49.

Cleveland Institute of Electronics
1776 E. 17th St., Cleveiand, Ohio 44114
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NEW PRODUCTS

More information on new products is available from the manufacturers
of items identified by a Reader Service number. Use the Reader Service
Card on page 103 and circle the numbers of the new products on which
you would like further information. Detach and mail the postage-paid card.

CONTROL AMPLIFIER, model SCA-
80Q, built-in quadaptor circuitry, gives
4-dimensional stereo reproduction. No
external adaptor or second stereo ampli-
fier required, just a total of four speakers
connected directly to unit. Each of the
two channels is rated at 40 watts rms.
Unit has switching facilities to optimize

the 4-dimensional effect. The back
speakers can be switched off, producing
normal, 2-channel, 2-speaker stereo
through front speakers. Can also be used
in conventional stereo system. Supersedes
SCA-80. $169.95 for kit; $249.95 factory-
assembled. —Dynaco, Inc., 3060 Jefer-
son St.. Philadelphia, Pa. 19121.
Circle 31 on reader service card

CASSETTES, Maverick Series C-30F, C-
60F, C-90F. The economy line has broad
frequency range and cassette housing of
high-grade smokey see-through shock-re-
sistant plastic. Features include liners,
stainless steel pins, flanged rollers and a

spring-loaded, felt pressure pad. The
cassettes are packed in cardboard boxes
suitable for mailing.—TDK Electronics
Corp., 23-73-48th St., Long Island City,
N.Y. 11103.

Circle 32 on reader service card

INTEGRATED AMPLIFIER, model
AS-201. This differential type stereo am-

aunn

plifier system was designed for tape
recording and  allows  simultaneous
recording and monitoring of three tape
decks and playback from five tape decks.
Provides 100 watts undistorted power.
The AS-201 is rated at 50 watts per
channel at 8 ohms and 60 watts per
channel at 4 ohms continuous sine wave,
with total harmonic distortion under
0.5% at full rated output. $349.50.—
TEAC Corp. of America, 2000 Colorado
Ave., Santa Monica, Calif. 90404,
Circle 33 on reader service card

STEREO MIKE MIXER, model M68S.
Microphone mixer designed to use with
stereo tape recorders without built-in
mixing capability, in audio-visual and
multi-media presentations in which a
stereo music source is used, or for stereo

sound reinforcement applications. M688
accepts four high- or low-impedance mi-
crophones through 4 inputs, plus a stereo
auxiliary high level input, each with its
own volume control. $114.00.—Shure
Brothers Inc., 222 Hartrey Ave., Evans-
ton, 111. 60204.
Circle 34 on reader service card

AUXILIARY AMPLIFIER, model LA-
424, 50-watt quadnaural solid-state all
transistor auxiliary amplifier desigred for
converting two-channe] stereo systems
into discrete four-channel systems. Can-
not be used as 2-channel amplifier by it-
self. With the LA-424 and two more
speakers you can plug-in a discrete 4-

O__.-—O

-r

channel input source. Power output 50
watts =+ 1dB, 40 watts IHF, frequency re-
sponse 20 — 20,000 Hz + 1.5 dB, har-
monic distortion 0.07% at 1 kHz at 1-
watt, power bandwidth 35-30,000 Hz,

speaker impedance 4, 8, 16 ohms.
$59.95.—Lafayette Radio  Electronics,
111 Jericho Turnpike, Syosset, N.Y.

11791.
Circle 35 on reader service card

ADAPTOR, OQuatrasonic (QA-4. For
stereo recordings or FM broadcasts, use
along with stereo system to extract the 4-
channel information inherent in all stereo
programs. Using the QA-4, these am-
bient sounds can be reproduced in two
rear channels through addition of two

speakers connected to the adaptor and
placed behind listener. The two existing
speakers are connected to adaptor as
well. Requires no ac power. Can be used
with any standard stereo amplifier or re-

FUNCTION RELECTAR

BACKGROUND-LEVEL

® o

ceiver with 4-, 8- or 16-ohm speaker out-
put terminals. The 4-position switch per-
mits 4-channel, front speakers only, or
rear speakers only operation. $29.95 fac-
tory-assembled; $17.95 for kit.—EICO,
283 Malta St., Brooklyn, N.Y. 11207,
Circle 36 on reader service card

CASSETTE ADAPTOR, model 580, ac-
cepts any standard stereo cassette and
plugs into any standard 8-track cartridge
tape player—portable, car, or home-use

type. With this adaptor you can switch
from cassette to 8-track cartridge and
back. $29.95.—Toyo Radio Co. of Amer-
ica, 1842-B West 169th St., Gardena,
Calif. 90247,

Circle 37 on reader service card

DIGITAL READOUT CLOCK, Tymeter
#160-12H. Twelve- or 24-hour readout
completely enclosed digital clock engi-
neered for installation in any equipment
or convenient mounting. %" digits on
12-hour clock and 5/16” digits on 24-hour

clock. Front panel reset facility. UL and
CSA approved motor and cord. 110-120
V, 60 Hz, available in 120 Vac, 50 or 60
Hz, 220-240 Vac, 50 or 60 Hz.—Penn-
wood Numechron Co., 7249 Frankstown
Ave., Pittsburgh, Pa. 15208.

Circle 38 on reader seivice card
TUBE TESTER, model 747 Dyna-Jet,
with full mutual-conductance capability
for testing full range of vacuum tubes
now in use in radio & TV receivers and
audio cquipment. 21 pre-wired sockets to

RADIO-ELECTRONICS



test most popular tubes, with only two
settings, heater and sensitivity. 9-socket
section for testing all other tubes. Single
push-button for shorts and one for leak-
age. A “life” test drops the heater volt-
age 10% and determines tube’s reserve

screws, bolts and nuts in close quarters
and hard-to-reach places. The magnet is
insulated so the tool socket remains un-

and trouble-shooting solid-state equip-
ment. Go/no-go indication of semi-
conductor status in-circuit or out. No

clip leads to attach and no meter to

magnetized and won’t attract extraneous
matter or be deflected by nearby metal
surfaces.—Xcelite Corp., Orchard Park,
N.Y. 14127.

Circle 40 on reader service card
SEMICONDUCTOR TESTER, model
TT-7, for testing transistors and diodes

watch provides single-handed, eyes-on-
work testing. Also determines type of
transistor (npn or pnp) and unscrambles

capacity. Checks high-voltage regulators
and nuvistors for Gm; diodes; rectifiers
and high voltage rectifiers tested for cor-
rect emission with proper test loads and
voltages.  $249.95.—Dynascan  Corp.,
1801 W. Belle Plaine Ave., Chicago, Il
60613.

Circle 39 on reader service card
MAGNETIC NUTDRIVERS, %7 and
5/16" hex socket. The magnetic feature is
being offered on midget pocket clip,
regular, extra-long, and super-long fixed- ‘

handle drivers and also on inter-
changeable shanks for use with all Xce- |
lite Series 99 handles, both regular and |
ratchet types. The magnet inserted in the
socket holds fasteners firmly for one-
hand starting, driving, or retrieving hex

NEW!

SUPER
- LUBE

A miracle concentrated for-
mulation for heavy duty jebs.
Its clinging .C“T foams

" o nson
oo

away corrosion, dirt and oxi-
dation — and polishes all
tuners continuously without
drit or detuning. SUPER-
LUBE'’s built-in lubricating
quality makes channel se-
lecting smooth and easy. For [N mI—.

color snd black & white TV. -
AEiGn?, 807 MOT
S i
S D O D b Ol e

Introductory Buy4 cans ot Super-Lube 1

FWEI0R AND BLACH 6 W

and get 2 extra cans free
from your Jobbers!

i

Offer!

Money Back Guar
D D B ONE D D D

SUPER SPRAY BATH

Dissolves and flushes away 5 \
grease, dirt, oil and oxidation.
Simply spray tuners, iis pene-
trative action cleans and re-
stores tuners Inside and out,

Manufacturers of these
Famous Products

- NO-NOISE e ‘
- EC-44 - TUNER-TONIC

flammable — no carbor tet — safe for all
-plastics.

ELECTRONIC CHEMICAL CORP.

813 Communipaw Avenue Jersey City, N. J. 07304

All No-Noise Products are non-toxic-—non- ’
i
|

Circle 61 on reader service card
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YOU MAY BE MISSING
THE MOST VALUABLE
TOOL ON YOUR BENCH

A SUBSCRIPTION INCLUDES

A COMPLETE “FILE” YEAR OF:

® COLOR TELEVISION DATA
B &W TELEVISION DATA

RADIO DATA
PHONOGRAPH DATA
TAPE RECORDER DATA
SERVICE TIPS

PARTS TIPS

PERIODICAL ISSUES OF
“PLAIN TALK"

“GOLDENROD"” BULLETINS
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DON'T DELAY! SUBSCRIBE TODAY!

Please acknowledge my request for a Service Data Subscription:
‘File—1971" Service Data including 2 binders $19.95
“File—1971" Service Data subscription $14.95
(Binders available separately—5$2.95 each) Number desired

Amountenciosed: $.

NAME _ = -
|

STREET ADDRESS.-

__STATE. __ZPCODE—

1 CITY __

@ Your order will be processed promptly upon receipt of your check
or money order in the amount indicated above. SEND TO:
RCA SALES CORP., 600 N. Sherman Drive, Indianapolis, Ind. 46201
ATTN: Technical Publications, 8-106.

Circle 62 on reader service card
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Hear Real-Life
Drama on a VHF

‘“Police’” Radio!

The PATROLMAN® Series
Exclusive at 1000 Radio Shack Stores

PRO-3 UHF-VHF
Car/Home Radio

19850

o

95 :
w4995 2495, e
With Squelch

2

SO

Car/Portable

&

PRO-2 VHF

‘Car/Home Radio 9995

9995

PRO-7 Automatic Scanning
Car/Home VHF Radio

Patrolman-6 7995

UHF-VHF-AM-FM Portable

PRO-8 Deluxe -
Automatic Scanning Car/Home Radio

PRO-1 VHF

Car/Home Radio 7995 1795

Pocket .Radio

America’s FIRST & most copied police radios.
Monitor actual squad car and fire calls, Gov't
weather stations, business, CD. Made by
Realistic, sold only by us. Over 1000 stores in
49 states—see your phone book. Or order by
mail—we'll ship anywhere in the U.S. postpaid
{address below).*

RADIO SHALK

EA TANOY CORPORATION COMPANY

2725 W. 7th Street
Fort Worth, Texas 76107

"Add State & Local Taxes If Asplicable Where You live.

Catalog!

Circle 63 on reader service card

lead configuration on unmarked units.
Probe conforms to all transistor styles
without adjustment. $16.95.—Ramko Re-
search, 2552 “E” Albatross, Sacramento,
Calif. 95860.

Circle 41 on reader service card

ELECTRONIC DIGITAL COMPUTER
KIT, Stock No. 71,434. Kit assembles into
a model digital computer which can per-
form 39 different experiments, can be
programmed to solve math problems, test

intelligence, and play games. Circuits are
easily changed. Readout is from an il-
luminated control panel. Complete in-
structions and all parts except batteries
come with kit. $31.50.—Edmund Scien-
tific Co., 380 Edscorp Building, Barring-
ton, N.J. 08007.
Circle 42 on reader service card

TV ANTENNA, Stellar 2001. Integrated
solid-state amplified TV antenna. Con-

ventional aluminum elements translated
into a printed circuit which is then fed
into a multi-stage low-noise amplifier.
The housing encloses the entire circuit, is
completely sealed and weather protected,
weighs 5 lbs. Brackets provided along
with optional mounting kits for mast,
wall, side mount or peak roof mounting.
Compact size lends itself to indoor in-
stallation. The receiving section is con-
nected to the power supply by 75-ohm
coaxial cable to prevent pickup of un-
wanted TV signals and interference.—
JFD Electronics Corp., 1462-62nd St.,
Brooklyn, N.Y. 11219.
Circle 43 on reader service card

AUTOMATIC PHONE RESPONSE, An-
safone model 540, automatically answers
a telephone, plays a recorded announce-
ment to the caller and records messages.

The 540 uses a standard C-60 tape cas-
sette to permit thirty minutes of record-
ing on each side. $275.00.—Dictaphone
Corp., 120 Old Post Rd., Rye, N.Y.

Circle 44 on reader service card
SIGNAL GENERATOR, model LSG-230
FM multiplex generator with rf and if.
markers and multiplex signal output.
This high fidelity service and testing de-
vice has 3 V output at approximately 19
kHz with continuously adjustable fre-
quency range of 75-110 MHz. Separa-
tion is over 30 dB; 50-15,000 Hz. In-
strument is also a sweep marker for 10.7
MHz FM and if. alignments. Features

WANTE

THE RARE OR UNUSUAL TOOL YOU HAVE BEEN SEARCHING FOR

THE #4930
SERVICE KIT

IMMEDIATE
DELIVERY

SEND FOR FREE
CATALOG

A complete
service kit for

D.1.P. components.

Contents:
Extractor/Inserter, Heat Sink
DeSolder Tips, Aperture Cleaner

MORE THAN 5000 ITEMS

TECHNI - TOOL,

INC.

1216 ARCH STREET, PHILADELPHIA, PENNSYLVANIA « 2IP CODE: 19107

PHONE: (215) 568-4457

“THE COMPLETE ELECTRONICS / AEROSPACE SUPPLIER"

Circle 64 on reader service card
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115-230 V; 50/60 Hz dual power sup-
ply. 300 ohm; 75 ohim (open) cable in-

-

p i " wasare

cluded. $175.00.—Lecader Instruments

Corp., 37-27-27th St., Long Island City,

N.Y. 11101. R-E
Circle 45 on reader service card

NEW
LITERATURE

All booklets catalogs, charts, data
sheets and other literature listed here
with a Reader’s Service number are
free for the asking. Turn to the
Reader Service Card on page 103
and circle the numbers of the items
you want. Then detach and mail the
card. No postage required!

CHEMICAL SPRAY, Tun-O-Brite, for TV ser-
vice technicians is described in a six-page color,
illustrated folder. Product is used to clean, pol-
ish and Iubricate TV tuners.—Chemtronics, Inc.,
1260 Ralph Ave., B’klyn., N.Y. 11236.

Circle 46 on reader service card
TEST INSTRUMENT CATALOG, 1972. Com-
plete specifications and prices on sweep marker
generators, oscilloscopes, vectorscopes, color-bar
generators and other test equipment for the ser-
vice technician.—Lectrotech, Inc., 4529 N, Ked-
zie Ave., Chicago, Ill. 60625.

Circle 47 on reader service card
PACKAGED ELECTRONIC CIRCUIT
GUIDE, No. 8. Directory of complete line, with
component values and schematic drawings for
each circuit, plus a replacement data section.—
Centralab, Box 591, Milwaukee, Wisc. 53201.

Circle 48 on reader service card

Write direct to the manufacturers for. in-
formation on item listed below:

let describes how to get started as well as how
to advance in the hobby of DX-ing above 30
Mtiz on TV, FM and vhi{ public scrvice band
radio. Equipment, propagation and techniques
covered, 25¢-USA or 3 IRC’s outside USA and
Canada. A special edition for overscas DX-crs is
provided at 50¢-USA or 4 IRC's.—Worldwide
TV-FM DX Association, Box 500i-RE. Mil-
wankee. Wisc. 53204.

MINIATURE L.AMPS CATALOG, No. CAfD-
3, with an introductory section detailing termi-
nology and technical characteristics of miniature
lamps. Complete listing of lamps by bulb shape
and size standard-voltage lamps, necon, argon,
and circuit component glow lamps.—Chicago
Miniature Lamp Works, 4433 N. Ravenswood
Ave., Chicago, Ill. 60640.

ELECTRONIC INSTRUMENT CASES, Cara-
log No. 171. Line of modutlar height and width
extruded aluminum instrument cases in the “De-
signer Series”. Fully illustrated 12-page brochure
gives specifications of cases to house all types of

INTRODUCTION TO DX-ING, 15-page book-

clectronic  equipment.—Buckeye Stamping Co.,

555 Marion Rd.,

Columbus, Obio 43207. R-E

AR guarantees
its published
specifications

At Acoustic Research we believe
that the publication of complete
performance -data on our high fi-
delity components is obligatory.
Otherwise, our guarantee would
have little meaning.

Find out just what AR guarantees
that its products will do. Mail the
coupon below, and detailed tech-
nical literature wilt be sent to you
free of charge.

Acoustic Research, Inc.
24 Thorndike Street
Cambridge, Mass. 02141
Dept. RE-10

Please send measured performance data
on AR preducts to

Name__

Address

Circle 65 on reader service card
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SWITCHES
16 for $1.00

SLIDE
% SWITCHES %
s 12 for $1.00 ¢

All types, SPDT, DPDT, etc.
CwW

Some  single
gang, some
multiple gang.

CW122

106
TRANSISTOR
REPAIR KIT
$1.00
Includes resistors. condensers,

transistors. transformers and var-
ious & sundry parts used to repair
transistor radios, walkie-talkies,
tape recorders, etc.

CW10

RADIO &
Hi-F1 KNOBS
100 for $1.00

Al different types, shapes &

colors. Some with set screws,
others for knurled shafts. CW112

PRECISION

RESISTORS

All 1%, 1, watts & 60

1 watts. From low to for
high ohmages.

CW113

BARRIER
TERMINAL
BLOCKS

20 assorted for $1.00

These are seconds from 2.14
terminals. Some screws missing.
All functional. CW126

4 for $1.00
Standard, for 3AG fuses. CW]29

FUSE

PENLITE CELLS
15 for $1.00

Fresh, always handy.
CW125

MONEY BACK GUARANTEE

Terms: Minimum _order $3.00,
Include postage. Either full pay-

ment with order or 20% deposit,

balance C.0.D.
FREE CATALOG

EDLIE ELECTRONICS, INC.

BARGAIN
BONANZA

EDLIE

HIGHEST QUALITY

KITS

ONLY NEW
PRODUCTS

EXCELLENT MIXTURE

SURPLUS

074, 1L4, 1R5, 184, 1vV2, 1X2,

3AL5, 3AT2, 3AU6, 3DKS6,
3076, 3Q4, 334, 4CB6, 4DES,
4HS8, 5GM6, 5V6, 6AB4,
BAC7, BAC5, 6AS6, 6AX4,
6AY3, 6BC5, 6BE6, G6BLS,
6BU8, 6CF6, 6CG7, 6CM7,
6CQ4, 6CS6, 6CY5 6CY7,
6CZ5, 6DE4, 6DG6, 6DK6,
6DL5, 6DTS, 6DT6, 6DW4,
60X8, 6EMS, 6ES5, 6EV7,
6FH5, J7, 6FQ7, 6FS5,

6F17,
6FV8, 6GH8, 6GK5, 66, 6JW8,
6K6, BLN8, 6LT8, 654, 6SN7,
6v4, 6W4, 8FQ7, 10GKS,
10GN8, 12AV6, 12AV7, 12BA6,
12BY7, 12EK6, 12R5, 12SC7,
12SL7, 12SN7, 13DR7, 15CW5,
17BE3, 17D4, 19AV8, 25BK5,
25C5, 25EHS5, 2516, 2516,
5654/6AK5WA, 5670, 5814A/
12AU7, 1218, 5725/6AS6W.

WRITE FOR
FREE VALUE -PACKED
CATALOG

BONUS

FREE CUT WIRE

KIT for $5.00 purchase

Circle 66 on reuder service card

1, WATT CARBONS

W
100 for $1.00

All standard chmages, some 5%.
Standard makes. CW150

B, = =
CARBON RESISTORS

200 for $1.00

Most with cut leads (long enough
for soldering), some pre-formed.
Most all 5% or 10%. CW136

POWER RESISTORS
35 for $1.00

Consists of standard makes such

as Clarostat, Sprague, etc. As-

sorted ohmages & wattages.
CW109

DISC CAPACITORS

60 for $1.00

Assorted capacitances from .0001
to .1. Different voltages, mostly
600 volts N.P.O. N750. CW140

=

MINIATURE TRANSISTOR

ELECTROLYTES
12 for $1.00

Some axial leads, some vertical
mount, mixed capacitances and
mixed voltages. Cwi2

1100 W
—_—

1 WATT CARBON
RESISTORS

70 for $1.00

All standard ohmages, some 5%.
Standard makes. Cw14s

MINIATURE ‘7(‘/]”13"\
POTS {
12 for. $1.00 = "’“‘}

Used in transistor and miniature
applications. Cwi4l

& &

CRYSTALS
15 for $1.00

Some for receiving or transmit-
ting; some CB, some Ham, some
business band, in different type

CW144

holders.
RELAYS "
8 for $1.00 j

Assorted types, from 6 volts to

110 volts. Some sell for as much
as $10.00. CW155

2700-A HEMPSTEAD TPKE., LEVITTOWN, N. Y. 11756
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Let Bell & Howell Schools
help you get ready for a
rewarding Color TV
Service Business
of Your Own

Ultra-rectangular,
25" diagonal with
full 315 sq. inch
screen. Lets you
view more of the
transmitted image.
25,000 volts. 45

BUILD, KEEP
. | ~ THIS FAMOUS NAME
liapmistors b3 diodes, 25" DIAGONAL SOLID-STATE

4 advanced IC’s. | 515w i)

3-stage solid-state IF. LOR TV KIT
Solid-state VHF, UHF coLo L
tuners. Automatic fine
tuning and many other
quality features.

BUILD, KEEP, USE ALL FOUR OF §~3 v Rikhd
THESE PRECISION QUALITY KITS “ T

- INCLUDES —
Transistorized Meter
combines most
desu’ed features of
vacuum -tube voit-

299 2 5 |

iﬁagd-speaker Plus patented  peak-to-peak voltage and

current values
time measurements -

78 RADIO-ELECTRONICS

~ INCLUDES— meter and quality -
_Démgn Console with built- ~ Portable 5-inch, wide-band : mul‘ameter Meas-
in power supply, test light oscilloscope calibrated for ures very small




YOU’'LL BE READY FOR COLOR TV ...
B&W AND MOST HOME ENTERTAINMENT

ELECTRONICS DEVICES

This exciting new program offers you the first
315-sq. inch Solid-State Color TV available for
at-home training.

As you follow the simple, step-by-step assembly
procedures, you become thoroughly familiar
with the most advanced solid-state TV cir-
cuitry. And as you build this kit you’ll prepare
yourself for a profitable Color TV service busi-
ness of your own—either full or part time.

Why Color TV pays better.

Today, Color TV is the big seller. As Color
Television goes completely solid-state, the man
who has mastered this type of circuitry will be
in demand. Obviously, this is where the money
is going to be made.

This new Bell & Howell Schools program will
also give you an in-depth knowledge of the
basics as well as TV circuit theory and analysis.
You’ll get the theory and practical experience
you need to handle radios, hi-fis, stereos, and
tape recorders.

You will also receive three precision quality in-
strument kits which you assemble and keep.
These are highly sensitive professional instru-
ments which you’ll use constantly.

EXCLUSIVE ELECTRO-LAB®
IS YOURS TO KEEP, USE

This unique at-home laboratory comes to you
in 16 shipments and includes a remarkably
instructive design console. You can rapidly
“breadboard’ a great variety of circuits without
soldering. The Oscilloscope offers 3-way jacks
to handle test leads, wires, plugs. Images on
screen are bright, sharp. Your Transistorized
Meter is fully portable, features a sensitive,
4-inch, jewel-bearing d’Arsonval meter move-
ment. It registers the slightest power surge or
lag on a large, easily read dial.

CONSIDER THESE ADVANTAGES:

Bell & Howell Schools’ Electro-Lab-at-Home
Plan gives you the most thorough background
possible in solid-state Color TV. Everything

Note: TV picture is simulated,

OCTOBER 1971

comes to you by mail and you go at your own
speed. You’ll be prepared not only for a service
business of your own but for many positions in
the Electronics and Television industries. All
without missing a paycheck!

When you have completed your program our
Lifetime National Employment Service will
help you locate in an area that interests you.
This service is available at any time—now or
in the future.

Approved for G.l. Benefits

If you’ve had six months continuous active duty,
you’re probably eligible for Veterans’ Benefits.
If you're a Vet, check the appropriate space in
the card at left for full details. Our programs
are approved for Veterans’ Benefits.

Student Loans now available

If you are a non-veteran and need financial
assistance, you may qualify for Student Loans,
which are also available.

Special Help Sessions. These are scheduled
regularly (Saturdays) at seven Bell & Howell
Schools and in many other cities. Here you can
get expert guidance by top instructors to help
you over the rough spots.

Bell & Howell Schools offer you even more.
Once you have finished your program at home,
you may decide you want more advanced prep-
aration. In this case, you may transfer to any
one of our seven schools which are located all
across the country.

Mail the postage-free card today for all the
facts. There is no cost or obligation of any kind,

M BeL s HoweLL
SCHOOLS

4141 Belmont, Chicago, lllinois 60641
321

FREE! MAIL CARD TODAY FOR ALL THE FACTS
No Postage Needed
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¢ foil patterns of the o e
. Herg ik i : t You can obtain circuit boards for
printed circuit boards that go into the
. the 4-channel preamp from Photo-
4-channel preamp. The first board is
: . lume Corp., 118 E. 28 St., New
tor the power supply and is shown
liohtl Auced i . It tual York, N. Y. 10016
shightly reduced in size. Its actu Kit RE-1071A 2-channel preamp.
width should be 5% inches. Contains drilled, plated and notched
is th eam circuit board for preamp. Drilled and
. . . . Th.e bqttom board is c .pr p plated power-supply board. 1 16-pin DIP
An 800 line, high resolution TV comero that circuit itself. The board contains one socket. 1 circuit board connector. $14.00
frees CCTV systems from the restrictions of the pair of channels and is shown actual Kit RE-1071B 4-channel preamp.
conventional 525 scan of commercial televi- B \ . Same as above plus additional 2-channel
cion. The B75 scan system of fhe PB940 pro- size. You need two of these boards to preamp board and 1 added 16-pin DIP
o X ) ) . build a 4-channel preamp. This board socket and 1 added circuit board con-
vides a fully detailed picture withscan lines 3 . o) $20.00
barely visible. Transistorized circuitry, re- is shown actual size.
mote control operation, a receptacle for ex-
ternal EIA sync generator or an internal pro-
grammable 2 to 1 interlace sync generator are
b.utafew of the mGn)’Op?thSOVOI'Gb'E.. Boas - Full-size pattern for power-supply circuit board. You use only
ting the features of the more expensive ca- one board for either a 2-channel or a 4-channel preamp.
meras, the PB940 is the economical answer
for such demanding assignments as microscope
work, document reading, data transfer, qual-
ity control and banking systems. When your
operation calls for high quality ina CCTV
camera. .call for the PERFORMER, the
Nelson-Hershfield PB940.
Nedyow~ HWW Eloctionics
1848 WEST CAMPBELL AVE
PHOENIX. ARIZONA 85015
Circle 67 on reader service card
Preamp circuit board below should be enlarged to 5%, inches wide
to make an actual size board.
%“““ Transistors, — 47—
Mod:les. 33 ol
?’tﬁr:lﬁ; }{risfFi, (399.\ i FY
:h%ﬁs‘;'.:emss iy JUMPER ——I2K— oun
other t
Electroni 10F - - . % (:) KEY
Parts?csl-::(;cior £ i -12 VoL
FREE —18K—= —— 470
Catalog v 1 TREB
| 501 B '-E‘?K -0?4 Y. - BASS
R ) &ﬂso,& Eig GNo
-ry ek \ 47— .
; + a7 s
7 2 5uF T 5 O | N
SN R 4 1res 150.F
» L @ [ | e / \ 100K GND
HEEEEEEEEN LS Oy y " BASS
. ELECTRONIC DISTRIBUTORS INC. i = |.8K< . TREB
Dept. TA-2, 4900 Elston S o FEN 8 2 a79’
[l chicago, 1. 60630 B ® — 033~ \@ 12— voL
| L3904 -® B+
. [0 RUSH CATALOG JUMPER(7L | oK
. Name l —.0l— GND
B < B &-47 & ouT
l City State Zip Code l
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COMING
NEXT

MONTH

NOVEMBER 1971

m Modern Electronic Alarm Systems
A careful study of the many types of
intruder and fire alarm systems now
available. We examine the various
types of systems and how they oper-
ate. Must reading if you are thinking
of installing alarm systems.

m Vehicle Theft Alarm
$5 worth of easy-to-obtain parts go
together to form a basic type yet
quite effective alarm system.

m Build An Alarm System For Your Home
Here's a relatively simple alarm sys-
tem that effectively protects several
different points of entry simulta-
neously. It's worth looking at twice.

= Build A Scope Camera
Do-it-yourself procedure turns a Pola-
roid camera into an efficient scope
camera rapidly and inexpensively.

PLUS:

Solid State Amplifier Design
All About iInductors

IC Potpourri

TV Sweep Alignment

Jack Darr’s

TV Service Clinic

Here's your chance to get
the ‘Cadillac’ of the LEDs

...visible light sources, indicator lamps, alpha-
numeric readouts, photo-sensors, opto-isolators.

Sprague L.E.D. devices open up a new world of
electronic experimentation. Projects such as
intruder alarms, smoke detectors, light com-
municators, counters, controls, clocks, optical
tachometers, computer readouts, Xmas light dis-
plays, etc. are naturals for these fantastically
long-life, solid-state devices. Fully compatible
with ICs, this new Sprague series includes re-
placements for conventional miniature lamps,
as well as devices completely interchangeable
with other leading makes of LEDs.

For complete data, write to Sprague Products Co.,
81 Marshall St., North Adams, Mass. 01247.
If you'd like to see these tiny LEDs in a working

display, drop a note to our Mr. Guy Ezelle for
the location of your nearest Sprague distributor.

*another exciting product from Monsanto

SPRAGUE

THE MARK OF RELIABILITY

OCTOBER 1971

Circle 69 on reader service card
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REPLACEMENT
PARTS &
ACCESSORIES

WELTRON'S
GOT "EM !

DOYoU?

plugs & jacks * stereo switches *
universal replacement antennas &
bases * volt meters * cables * mi-
crophones * power supplies * auto
stereo accessories * high precision
motors * synchronous motors *
shaded 4-pole motors *

COMPLETE CATALOG AVAILABLE.
CALL YOUR DISTRIBUTOR NOW!

Unsolder it
with the
Endeco
300

Pencil /
Desoldering ;
Iron

MODEL

Removes miniature soldered compo-
nents in seconds —without damage

Hollow tip fits over connection; vacuums ail solder
for easy removal of component. Leaves terminals
and mounting holes clean. Then, with 360° contact,
it resolders faster, better than regular irons. Hand-
les miniature and standard components in PC
boards and conventional wiring. Self-cleaning. All
parts replaceable. 40 watts, 120-v. Standard tip
supplied, 5 other tip sizes available, Pays for itself.

EQUIPMENT
REPORT

Pioneer PL-A25 Auytomatic Turntable

For manufacturer's literature,
cirele No. 26 on Reader Service Card.

HERE'S AN AUTOMATIC TURNTABLE THAT
works as good as it looks. At first glance
the Pioneer PL-A25 is beautiful. It has
a solid wood base, a hinged plastic dust
cover, a professional turntable and in-
cludes a magnetic phono cartridge.

A four-pole outer-rotor high-
torque motor powers the belt-drive
system and is largely responsible for
the stable performance with minimal
wow and flutter.

The word automatic, describes
one very interesting feature of this
unit. After a record is in place you
merely sct the selector lever to the size
record to be played—7”, 10”, or 12”.
Then the machinery takes over; start-
ing the turntable and setting the stylus
down in the first groove of the record.
At the end of the record another auto-

CVeltron

$11.95 net East of the Rockies. Rl matic mechanism-—a repeat device—

permits replaying the record automati-
cally.

Despite the automatic feature, this
unit retains all of the expected advan-
tages of a conventional turntable. For

Larger model available. See your distributor or write:

ENTERPRISE DEVELOPMENT CORPORATION
5127 E. 65th St. « Indianapolis, Ind. 46220

COMPANY, INC.

514 EAST PEABODY STREET, DURHAM, N.C. 27702
919-682-0333

Circle 71 on reader service card
B i i You couldn't touch an organ like this in a store for less than
ul Is $4,000—and there never has been an electronic instrument with
- L this vast variety of genuine pipe-organ voices that you can add
I ellke # to and change any time you like! All four families of formal pipe
n tones are present in variety to delight players of classic and
scnonel‘ religious music. Yet you can change the entire organ for popular

and theatrical sounds, or plug in special voices for baroque,
romantic, or modern repertoires. If you've dreamed of the sound
$1850!*
]

Circle 70 on reader service card

SPECIFICATIONS

Drive system: Beit drive, fully auto-
matic

Phonomotor: 4-pole hysteresis syn-
chronous outer-rotor motor

Speed: 2 speeds: 33-1/3 and 45 rpm

Turntable: 12”7 diameter aluminum-
alloy die-cast; weight, 2.2 [b.

Wow and Flutter: 0.19 or less

of a large pipe organ in your own home, if you're looking for an
organ for your church, you'll be more thrilled and happy with a
Sch'c()ber Recital Organ than you could possibly imagine — kit or
no kit.

You can learn to play it—and a fullsize, full-facility instrument
is easier to learn on than any cut-down “home” model. And you $ N Ratio: More than 46 dB
can build it, from Schober Kits, world famous for ease of assembly Tonearm: Static balance type pipe
without the slightest knowledge of electronics or music, for de- arm
sign and parts quality from the ground up, and—above ali—for
the highest praise from musicians everywhere.

Send right now for the full-color Schober catalog, containing
specifications of all five Schober Organ models, beginning
at $499.50. No charge, no obligation. If you like music,

Cartridge: Induced magnet type
Stylus: 0.5 mil diamond

Stylus Pressure: 2 to 3 grams
Frequency Response: 10 Hz to 25

(O you owe yourself a Schober Organ! ki
Output voltage: 3.5 mv (1,000 Hz,
50 mm/s)
i——_—__——_——"""__"_'i Channel Balance: 2 dB or |less
: The%ﬂMOrgan Corp., Dept. RE-95 l Separation: 20 dB or more (1,000
| 43 West 61st Street, New York, N.Y. 10023 Hz)
| [0 Please send me Schober Organ Catalog and Power Requirement: 110, 117, 130,
I free 7-inch *‘sample” record. 220, or 240V (50 or 60 Hz)
| O Enclosed please find $1.00 for 12-inch L.P. Power Consumption: 14VA (12W)
l record of Schober Organ music. Dimensions: 17-21/64" (H) x 13-
[ nanoe 25/32” (W) x 6-11/16” (D);
| 170mm (H) x 440mm (W) «x
, | ADDRESS 350mm (D)
* Includes
fln,;shed walnut console. (Only $1446 . = Weight: 16'[b. 8 oz.
If you build your own console.) Amplifter, | CITY. —STATE P

speaker system, optional accessorles extra. | wmem e — —__ e e e s e e o i im0

Circle 72 on reader service card
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manual cuing, there is an arm lifting
lever, and while a record is being
played, the automatic mechanism is
completely disengaged.

The turntable platter itself is a
massive aluminum casting. It is 12
inches in diameter, so it completely
supports the record to be played. This
can be important with the new thinner
records being made today.

The turntable will operate on sev-
eral different ac voltages—110, 117
130, 220, and 240. To set it up for a
particular line voltage just place the
line-voltage selector plug in the appro-
priate voltage position. But make sure
you check this plug when you get
your turntable. It is set, at the factory,
for 240 volts.

Stylus pressure is easily set by ad-
justing the position of the counter-
weight at the rear end of the tone
arm. Cuing is set by adjusting a re-
cessed screw next to the tone-arm.

The only maintenance the turn-
table requires is occasional lubrication.
The manufacturer recommends one or
two drops of a good grade of light
machine oil on the motor shaft every
three months, and 5 or 6 drops on the
turntable shaft cnce or twice a year.
When lubricating. Make sure no oil
gets on the drive belt as this can cause
the turntable speed to fluctuate. If
you do get oil on the belt, wipe it off

AAILABLE NOWW!

new Johnson
Messenger 120
with Tone-Alert
selective

calling built-in!

o New reedless Tone-Alert ¥

o 5 push-button channels

o New slide-lever controls

o New soft green illuminated
panel

o Compact—fully transistorized

e Only $149.95

You're going to hear
more from...

JUHNGUN

1197 = ® waseca. Minnesota56093
Circle 73 on reader service card
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with alcohol.

There are two things to look out =
for when using this turntable—hum
and howling. Hum is usually caused
by a loose ground connection. Check
the PL-A25 ground lead: it%hould be
securely fastened to your amplifier
chassis. Also check to be surc the out-
put lead of the PL-A25 does not get
too close to the power transformer ot
your amplifier.

Howling is acoustic feedback
from speakers to the cartridge. Vibra-
tion is the villain. To remedy, increase
the separation between turntable and
speakers or add a vibration damping
cushion under the turntable base.—R-E

FCC

HEADQUARTERS

”

“I'reeport Communications Club . . .

TV TUNER SERVICE

VHF, UHF, FM or IF-Subchassis. . .
... All Makes

gl

Fast § hr. Service!

.‘ ’:1'. ‘1

You owe it to yourself

to try P.T.S. We are the fastest growing, oldest
and now the largest tuner service company in the
world. Here is what you get.

1 YEAR GUARANTEE

1. Fastest Service—8 hr.—in and out the same
day. Overnight transit to one af our six plants,
for parts, tuners or IF-modules.

2. Ail tuners cleaned inside and out, repaired,
realigned and air tested.

3. On IF-modules all stages checked, all traps set
with high calibre test eguipment.

4. Fine Quality! Your customers are satisfied and
you are not bothered with returning your units

FIRST TO OFFER 365-DAY GUARANTEE!

for rework! COLOR—BLACK & WHITE-—TRANSISTOR TUNERS—
5. Lower Cost! Up to $5.50 less than other tuner ALL MAKES
companies! GUARANTEED COLOR ALIGNMENT.

6. Friendly, heipful personalized service! NO ADDITIONAL CHARGE

LIKE TO DO IT YOURSELF?

e 60 pages of top information e Blow-up of ail
tuners e Largest exact tuner replacement guide
e Antenna Coil Replacement Guide e Multi-fit
Replacement Tuner Shaft Guide

PTS makes all tuner parts available to you.

Send one dollar (redeemahle) for our TUNER RE-
PLACEMENT GUIDE AND PARTS CATALOG

We offer you finer, faster... ~ viruneem  $9.95
] uv-comeo  $16.95
. Precision F-mobute 312,50

Major Parts charged at Net Price

CUSTOMIZED REPLACEMENTS AVAILABLE
FOR ${2.95 UP(NEW OR RERBUILT)

Tuner Service

For fastest service, send faulty unit with tubes. shields and ali broken parts to.

PTS ELECTRONICS, INC.

HOME OFFICE— P.0. Box 272—Bloomington, ind. 47401 Tel. 812/824-9331
SOUTHEAST— P.0. Box 6771—Jacksonville, Fla. 32205 Tel. 904/389-9952
WEST COAST— P.0. Box 41354—Sacramento, Calif. 95841 Tel. 916/482-6220
EAST— P.0. Box 3189—Springfield, Mass. 01103 Tel. 413/734-2737
SOUTHWEST— P.0. Box 7332—Longview, Tex. 75601 Tet. 214/753-4334
MOUNTAIN— P.0. Box 4145—Denver, Colo. 80204 Tel. 303/244-2818

Circle 74 on reader service card
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VALUE

Compact,
namic transistor checker.

Olson Electronics, Dept.
260 S. Forge St.,

Transistor Checker.

ANOTHER SUPERB
fromQlson

Electronics

ONLY

*12

DELUXE
sp TRANSISTOR
GHECKER

self-contained, self-powered dy-
Test may be
made “in circuit’”’ or. out of circuit.
tifies and checks PNP and NPN types, plus
power. Complete with instruction manual,
service tips and transistor drawings.

Lv,

Akron, Ohio 44308
I enclose $12, plus $1 for postage
and handling. Send me the TE-199

Iden-

Send me the next seven issues of

Circle 75 on reader service card

SAVE TIME & MONEY

WITH

VEROBOARD

This introduc-
tory BK-6 kit
will  familiarize
engineers, tech-
nicians or exper-
imenters with
the unique Vero
method of cir-
cuit construc-
tion, which elim-
inates the need for etching, drilling and tools.

The BK-6 Kit consists of six Veroboards,
two with a 0.2 x 0.2 matrix and four with
a 0.156 x 0.1 matrix, both having a 0.052
diameter hole. Price $5.95.

VERO MODEL
MC-10 Kit — In.
tegrated circuit
breading kit de-
signed for dual
in line inte-
grated circuits.
Contains single

/

O 4 sided 18" long
the Olson Catalog, without cost or board, plug in » ¥
obligation, FREE single and double sided Veroboard, plain
glass board all pierced on .17 x .17 centers.
Name Also includes connector, pins, tools and
Address design sheet. Price $29.95,
City
VERO ELECTRONICS INC.

171 Bridge Road, Hauppauge, N.Y. 11787
Phone 516 234-0400

Circle 76 on reader service card

SERVICE

ADMIRAL TAPE PLAYERS/RECORDERS

If you encounter audio overload
on carly STP371 tape players used
with Admiral modular systems, add a
39,000-ohm in series with the lead to
the center terminal of the output jack
(on back of the tape player) and add
a 10.000-ohm resistor from this center
terminal 1o ground. Make this change
on hoth output terminals.

This modification reduces the
output to a level more closely match-
ing the Admiral modular systems and
may not be needed if the player is
used with another make stereo system.

For complaints of low audio out-
put on early STR67! tape recorders,
add a 22,000-ohm, 15 -watt resistor in
parallel with the 220,000-ohm resistor
that is in series with the line input of
each channel. To locate the correct
place for the added resistors, follow
the input wires from the jack to the
board. The 220,000-ohm resistors are
located at this point. This modi-
fication may not be needed if the
recorder is used with a different stereo
system.—Admiral Service News Letter

TOO MUCH VOLUME

The problem was a 5-tube Mantel
radio whose volume would not turn
low cnough for listening late at night.

LOOK WHAT $1 WILL BUY

FREE $1 BUY WITH EVERY 10 YOU ORDER

3’ JUMPER CABLES Male RCA g
Iype Plug on Hoth knds. 2 For

SARKES TARZIAN TUNER
41mc

Latest Compact
Model good for
all 41 me TV’s.

BRAND NEW—

Best TUNER “SARKES TAR-
ZIAN" ever made—last word for
stability, definition & smoothness
of operation. An opportunity—to
improve and bring your TV Re-
ceiver up-to-date. 795
COMPLETE witk Tubes
53.95

UHF TUNER — TRANSISTOR
TYPE Used in all TV sets ..
STANDARD TUNER — TRANSlS-
TOR (GUIDED GRID)
4 Channel closed circuit
COLORPOWER TRANSFORMER

- Good for most sets 26R150 $Q.95
List Price—$36.75

5 ASSORTED GLOBAR VARI-

most COLOR TV
20 — DIPPED MYI.AR CAPACI-
TORS -01—600
20 — DIPPED MYLAR CAPACI-
TORS -033—6

DIPPED MYLAR CAPACI-
.0033——1000

DIPPED MYI.AR CAPACI-
.047—40

IMMEDIATE DELIVERY . .

s1
s1
1
1

o000 O o go

= el

M
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|

DDDDDDDD

O

=

g
O
O

0
UJ

SISTOR Popular replacements for $1 D

Only applies
to ‘31’ Buys

FIER 2%

2—MOTOROLA HEP-170 RECTI-
AMPS and 1000V (PIV)

FREE GIFT WITH EVERY ORDER

TRANSISTOR RADIO asst tvpe 51.50
good, bad. broken, as-is, potluck

10

all types. 1-lug to 6-lu

2—G.E. PIECES OF EQUIPMENT 31'
stacked with over 200 useful parts D
$20 — SHURE M7D DIAMOND § !
NEEDLE exact replacement
MATCHED PAIRS TRANSISTORS |
NPN & PNP (2N1252.2N2904)
(2N2222-2N2907) Each set ...
RONETTE STEREO CARTRIDGE
latest dual sapphire flipover type ..
6 — TRANSISTOR RADIO EAR-
PIECES wires complete with plug
100° FINEST NYLON DIAI.
CORD Pest size, .028 gauge ...
10 — SETS PHONO PLUGS & 51
PIN JACKS RCA type
5—PRINTED CIRCUIT IF TRANS- $1
FORMERS 4-Lug, 456 KC
25 — 3900-OHM-7w RESISTOR 51
10% Corning glass

1

1

2 D
1
1

D‘DD

O

20 .47-600V CONDENSERS

White Ceramic C.D.-American ..

13 Pc. SCREWDRIVER &

SHURE M44 SERIES DIAMOND 54,69
NEEDLE exact Replacement .. lD
4 — 9 VOLT MOTORS Excellent §q

for hobbyist

200’ — #24 SOLID PUSH BACK ([ |

DD

WIRE Yellow or Black excellent 51
buy
70° COLOR TUBE BRIGHTNER 53.95

90° COLOR TUBE BRIGHTNER 54.95

2 — BELFUSE #450-1 ad 3-1
RCA Replacement 9045392-4
945392-3

D

. Scientific light packing for safe delivery at minimum cost.
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter

TV TUNERS VHF/UHF all new

standard makes. including Tubes

$7.95“:]

TAPE RECORDER—assorted types 54
good. bad. broken, as-is. potluck ..

1 — VACO MONO CARTRIDGE $1D 300 — ASST. V2 W RESISTORS
Model TO-45X .. .............. l Top Brand. Short Leads. Excellent 51
1 — 6" x 9 HEAVY DUTY 10 Selection .......... .. ...
OZ. SPEAKER Ceramic Type . 53 69' 100—ASST 43 WATT RESISTORS 51
B ONM vz - - e e o P T - ¢ e - stand. choice ohmages, some in 5%
UHF OR VHF MATCHING 100—-ASST V2 WATT RESISTORS 51
TRANSFORMER Simple Fool-proof 51 D stand, choice ohmages, some in 50%
installation .................. 70 — ASST 1 WATT RESISTORS 51
3—ELECTROLYTIC CONDENSERS §: Cltgnly CREER Ol A0 EG,
C.D. 500 mfd—200 volts ...... 1 35 — ASST 2 WATT RESISTORS 51
HEAVY DUTY COLOR FOCUS § S GO Chvingh R D B
RECTIFIER 14.000 PIV @ 1 ma 1 50 — PRECISION RESISTORS 51
50 — OIL IMPREGNAYED asst. list-price $50 less 989 ... .
TUBULAR CAPACITORS Por- D 20 — ASSORTED WIREWOUND 51
celain. Axial Leads—Most 53 95| RESISTORS. 5. 10, 20 watt .....
popular values ............. |D 10—ASSORTED SLIDE SW|TCHES 51
SOL?R TV RE?T]HER _6 00 s SPST, SPDT. DPDT, ete. .......
sed in most color sets—65 95|
o T eoter s 1 KNOB SPECIAL
15 — ASST. ROTARY swncnss s1 O 100 — ASSORTED RADIO
all popular types $20 value ..... | KNOBSl All standard types . 31
15 — G.E. #NE-2 TUBES | 220 vaRuel Taokl v ugiy
Neon Glow Lamp for 101 uses. .. $1 D $$PESTPY° K:‘JOOSLBEG-S— POPULAR $1
Teiooad CDISCIICERAMICHS ES VERTICAL LINEARITY
CAPACITORS C.RL. .......... 1 O isnoas tone: Sharie 1 Bront g
3—ELECTROLYTIC CONDENSERS $ mount . miniature assortment
most popular number 50/30-—150v D 30 — VERTICS‘AL LINEARITY
- b KNOBS - - - de mount . . .
DENSERS aesimame tomce o S KRR wtes T 1
—KNURL RADIO KNOBS
]CZC;NN[\,IENF:AS\ET}(JSREFOELEE:,&%EL"E s ‘ D ?aanloUgetEP. . Best selection $1
St A R 1) 20~ peLuxe RaDIO KNOBS
10 — MINIATUFRE 4156'(1(: IF LYDES & e win s B0 @ KRR o -
ixceptional value
S o RRy oo o e sy ANY 6 KITS FOR $5
NAINE g 2.2k ) (N Fenon-Te & F/FE g b G b highe o olas Cost of
. Z00dS @i a8 M8 el . e
ACEFEED o - v o e T o T Shipping
estimated . .......,
.................................... TOTAL

F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping.

Tearsheets will be returned as packing slips in your order, plus lists of new offers.

Minimum Order $3.00

Please specify refund on shipping overpayment desired: [] CHECK [J] POSTAGE STAMPS [] MERCHANDISE (our choice) with advantage to customer

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024

212-874 5600
TELEPHONE



NOTES

There was nothing wrong with the
volume control and just to make mat-
ters more confusing, shorting the grid
of the first audio amplifier to ground
made no difference. The cause was ca-
pacitive coupling. The i.f. bypass ca-
pacitor (which has a large af signal
across it) was part of a package
which also contained the coupling ca-
pacitor to the grid of the audio output
tube. The signal was coupled through
the capacitance between these two ca-
pacitors. Replacing the coupling ca-
pacitor to the grid of the output tube
with a separate unit solved the prob-
lem.~David P. Smith R-E

‘IUnusual
. tools, hard-
lto-find items.
Send for
Ifree catalog!

Diversified

UNigur rgg, s collection-"
0 Instrymens
_ :?v“ ;n,e' s for ;( ) )
e tools of all kinds

 Tethnitiong
* Mobbyiyg,

Gy ey || 28 HOURS A DAY
21 et |l .- 7 DAYS A WEEK

§ .7 onestop shopping I'll send you 2 FREE BOOKS
from your desk. describing career opportunities in
Electronics. Call me TOLL FREE:

800-321-2155

NC (in Ohio, call 800-362-2105)
e 1 For details about the famous CIE
A Na"ona' Camera home-study courses in Electronics,
Dept. GBA see our ad on page 46-49.
Englewood, Colorado, 80110 Cleveland Institute of Electronics
; : 6 E. 17th St., Cleveland, Ohio 44114
Circle 77 on reader service card WS & il € SR o J
—_ SHANNON MYLAR RECORDING TAPE__, CANADIANS: Ordering is easy — we do the paperwork — try a small order
2, — 225 ..$ A7 7 —2400" ......... $1.79 COMPUTOR
30— 225 .. .19 77— 3600° .. ....... 2.95 WESTINGHOUSE ALL TRAN- IBM sccrions
: a d Units we
£ o0, ST T it 1c4 SISTOR HOME/OFFICE N
IV’ — 600° .. .58 CASSETTE minutes 1,54 \‘o;qge&m\;:qe pﬂorvt;r
! ’ CASSETTE 120 minutes | 97 MESSAGE CENTER 50 vi :
> i, - o L. for other for repl Built i e,
0 7 e e messages for r ayis =03 Bu n Comilensers, Resis-
g = 9007, ;80 2V2'* TAPE REEL .... .05 Speaa‘lf:r/mxcrophone for talk-into convenience . . . Re- tc?lns ]sleat Sinks,
5 1200 .. .97 3" TAPE REEL .... .06 cords up to 3 m}:nutes of messages . . . Illunémated Diodes, Ete.
o _ ‘ V't signal shows when a message is waiting. Control
5” }zgg, o 1;; 3”/4 TAPE REEL .... .07 adjusts playback volume without affecting recording 8 for $1
7 - i 5’ TAPE REEL .... .14 volume . . . Capstan Drive: 57 95 100 ; $10
7 —1800° .. 1.12 7'  TAPE REEL .... .15 BRAND NEW SOLD AS IS or

RCA 1107 FLYSACK TRANSFORMER || MESTINGHOUSE i TUNER 5259 (] 10,7, STANBAID TRANSISToRs <1 MARKET SCOOP COLUMN

We scooped the Market| — =~ TR

IO ASSORYED DIODE CRYSTALS $ ”

BRI O wesnwonouse m yuner 0 IGESOEREIMENGING 8 1 o oniveren, ARy
Y e #176-V-015D01 . . Transis- § 3.99 3_ Top BRAND SlllCON REC $ 5 for $5

A's design of large| a0 O1SDOL - - Tramee O ) SILICON RE
Coil ‘pl‘od:;ces IBKVI_. TIFIERS t amp O v " 127 UNIVERSAL SPEAKER. Top 54
E adequat i — 3
esuring adewinls ol 300 — AssoRTED HEX Nuts 54 [ A S e A $q/00 iy . - Large Magnat - .-
application for any TV|| 2/56, 4/40, 5/40. 6/32, 8/32 ..

450’ HANKS HOOK UP WIRE 51 D 10” PHILCO SPEAKER 52.69

.............. uali o Magnet
2 _ ASST. SOLDERING LU assorted colors . Top Quality Large
bessol types and ssxzes S GS S1 100’'—SPOOL SPEAKER WIRE $

List price $13.90
$ 50 » UNIVERSAL SPEAKER — s .49
Your price . . 3 2 cond, mini zip, clear. 101 uses 1 garve Magnet—Special Huy - 2

(W
L]
109 off in tots of 3| [] 250 — ASST. WOOD SCREWS 54 0o - ASST. RADIO & TV TUBES 51 = UNIVERSAL TWEETER $q.29
L]
L]
[

finest popular selection ......... Every Tube a good number ...... Magne .

250 — ASST. SELF TAPPING 51 D 5 |.F. COIL TRANSFORMERS 51 UNIVERSAL 4 PM SPEAKER $

O 110° TV DEFLECTION YOKE for 53 SCREWS #6, #8, etc. «........ 156-ke for Transistor Radlos ... .. UN IV R S e e 1

alt types TV's inc! schematic ...

| — TPUT TRANS-
7 150 — ASST. 6/32 SCREWS 51 (] Sonmmens Sun i vor Trane o *X [ 20" x 4” SPEAKER 69‘ Fis
[] .COMBINATION SPECIAL” and 150 6/32 HEX NUTS - -+ v TWIN LEAD.IN 200 onm  $9 Special Buy 10 For $5—
© s
e 110 SYACK. - voxe 5| [ 10— psst s scuews g L) e Fer oot e se) S O 0 S ISR SN 5
pus N and 150—8/32 HEX NUTS - - - - - ‘ co AX CABLE RGGOU rey or 1y peciallfus
207 FLYBACK TRANSFORMER _$9—| 150 — ASST. 2/6 SCREWS  § [0 siac 250789 100—ss.89 50— &[4+ X & “QUAMT 16 OHM
3 1 | = . e SPEAKER Large magnet . . . ¢4 .79
D for all type TV's incl schematic . . 2 D and 150—2/56 HEX NUTS - .- - ID g]ost Ii{ﬁl:g?ﬁﬂ:ﬂ: ;?OLS y 51 P K ENUY (10 for $15.00) . 1
90° TV DEFLECTION YOKE $9 150 — ASST. 4/40 SCREWS 4 — TV ALIGNMENT roms 59 .49 CRYSTAL LAPEL MICRO-
D for all type TV's ine! schematle .. 2 D and 150—4/40 {EX NUTS - .- $1D For Color TV #2 ..... 51 D Gg(%NcE)smghlam;: $;00 59: ea.
o — TV COLOR ALIGNMENY 79 » .
[] 70° FLYBACK TRANSFORMER 52[D 150 — ASST. 5/40 SCREWS  $q B i e i G 2 MONO PHONO ARMS - - -
& B (e TS ] (it ga and 150—5/40 HEX NUTS -- - Most popular type —— Used in
70° TV DEFLECTION YOKE  $9 [ 5. PNP TRANSISTOR s1 mosi ransistorizea  phono §4.29
D for all type TV's in¢l schematie .. 2 D 500 — ASSORTED RIVETS 51 general purpose. TO-5 case .....- e (T o N ke L
most useful selected sizes ...... 5 — NPN TRANSISTO\RS 31 CAR BURGLARY ALARM —
[] 2.2,TV,CIRCUIT BREAKERS 59 .19 general purpose. TO-5 case .. -- - - ) T2 voLy rasyit imstan'. - “s4750
Rated 4.2 T0 5.0 AMPS, etc. . EhetiR iR FORTED RS HERSE, S UNIVERSAL TV ANTENNA $§.98 Siep-ny-siep Inst. oo
o s most useful selected sizes ...... D Rack of set Mounting - SPECIAL TUBE BUY
70° COLOR YOKE .95 5 1 S - e
D For all round color CRT's | 12 100 — ASST. RUBBER BUMPERS 51 section rods Sahagiad, (16:;1:25:))“117 12DT8-128G7- 75¢ Ea.
for cabinet bottoms & other uses . . 50 — ASSORTED NSIST RS 51 ele 1 scoad ecooooe
90° COLOR YOKE For all bigyfectoryjiscoop Cosold as dSie s ) ALL AMERICAN ‘TUBE KIT
] Eserer Rk 257 color $3(095/) 100—ASSORTED RUBBER GROM- $9 ] RCA COLOR FLYBACK Part 512.95 L) a2ave-12mEe-12BAG-35W4-  $9.49
CRTIS wrmveossvavnsne ok b METS best sizes . ............. F#113382 (Stancor #HO.601C BOCH) v innn e
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Announcing 16 exciting new Heathkit
projects for wintertime kitbuilding fun!

—~

Meet the second generation AR-15
...new Heathkit AR-1500!

From the AR-15, hailed at the time of its introduction in 1967 as
the most advanced receiver of its kind, comes the AR-1500...
with impressive improvements in every critical area! 780 Watts
Dynamic Music Power, 90 watts per channel (8 ohm load); 120
watts dynamic music power per channel under 4 ohm load, with
less than 0.1% intermod distortion, less than .25% harmonic
distortion. A 14-Ib. power transformer and massive output tran-
sistor heat sink are mute testimony to the power at your com-
mand. Direct coupled output and drive transistors are protected
by limiting circuitry that electronically monitors voltage and
current. FM selectivity greater than 90 dB, better phase linear-
ity, separation, and less distortion are the result of two com-
puter-designed 5-pole LC Filters. An improved 4-gang 6-tuned
circuit front end offers better stability, 1.8 uV sensitivity, 1.5 dB
capture ratio, and 100 dB image and IF rejection. Four ICs are
used, three in the IF and one in the Multiplex. Patented auto-
matic FM squelch is both noise and deviation activated, fully

adjustablé for sensitivity. Vastly Superior AM, an “also ran’
with many receivers, has two dual-gate MOSFETS in the RF
and Mixer stages, one J-FET in the oscillator, 12-pole LC Filter

in the IF, and broad-band detector. Result: better overload

characteristics, better AGC action, and no IF alignment. Greatly

simplified kit construction. Ten plug-in circuit boards, two wir-

ing harnesses and extensive use of pre-cut wiring with installed
clip connections make the AR-1500 a kit builder’s dream. Built-
in test circuitry uses signal meter to make resistance and volt-
age checks before operation. Other advanced features include
Black Magic panel! lighting that hides dial markings when set is
not in use; flywheel tuning; pushbutton function controls; out-
puts for two separate speaker systems, bi-amplification, oscil-

loscope monitoring of FM multipath; inputs for phono, tape,
tape monitor and aux. sources — all with individual leve! con-
trols. Versatile installation in optional new low-profile walnut

cabinet, in a wall, or black-finish dust cover included. Join the
“NOW” Generation in audio technology...order your Heathkit
AR-1500 today!

Kit AR-1500, less cabinet, 42 [bs. ... ... ... ... .. . .379.95*
ARA-1500-1, walnut cabinet, 6 Ibs. ........... .. . 19.9

~

ﬁlew Heathkit Stereo
Cassette Recorder

11995*

New Heathkit
Stereo-4 Decoder

\ New Heathkit Stereo \

Phonograph with AM Radio

[E N 10955

Frequency response of +3 dB, 30-12
kHz, brings your stereo system into
the cassette age. Features buiit-in
bias adjustment to accommodate the
new chromium dioxide tape; counter;
automatic motor shutoff; preassem-
bled and aligned transport mecha-
nism. The AD-110 offers fidelity re-
cording and playback of stereo or
mono when used with your stereo sys-
tem.

Qt AD-110, T0 Ibs. ......... 119.95'/\

Compatible with your present stereo
system and FM receiver, |ets you hear
all Stereo-4 material currently being
broadcast by a number of stations
across the country. Additionally, im-
parts a 4-channel effect to your exist-
ing stereo library. Requires second
amplifier and 2 speaker systems for
installation with conventional stereo
system.

Kit AD-2002, 5 Ibs. ........ .. 29.95*

\Kit GD-111,501bs. . ... ... .. 109.95")

Gets it together in a portable package
with a purple plum snakey skin that’s
as far out as today's sounds. Solid-
state 18-watt amplifier, fold-down
4-speed automatic changer and
swing-out high compliance speakers.
Speakers can be separated up to 5.
A flip of the mode switch and you're
Into AM radiol 45 spindle adapter in-
cluded.

88
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Now Heath’s finest color TV package
comes wrapped in a handsome
new optional cabinet!

Here’s the inside story:...the
Heathkit 25” solid-state color
TV with exclusive MTX-5 ultra-
rectangular tube to bring you
the largest color picture in the
industry! The etched, bonded
tube face cuts glare, increases
contrast for sharper picture,
purer colors, more natural flesh tones. But the true story of
color TV reliability starts in the solid-state modular circuitry
... 45 transistors, 55 dicdes, 2 silicon-controlled rectifiers, 4
ICs containing another 46 transistors, 21 diodes, and just two
tubes (picture and high-voltage rectifier). Major circuit functions
are contained onindividual plug-in glass epoxy boards (see chas-
sis inset above) to simplify assembly, service and adjustment.
And, of course, only Heathkit color TV offers you the money-
saving advantages of home-serviceability... with the built-in dot
generator and tilt-out convergence panel to let you perform the
(riodic adjustments required of all color receivers.

Other advanced design features incluue solid-state VHF tuner
with MOSFET for greater sensitivity, lower noise and cross
modulation; solid-state UHF tuner with hot-carrier diode design
for greater sensitivity; 3-stage solid-state IF for higher gain and
superior picture quality; Automatic Chroma Control for con-
stant color quality under different signal conditions; adjustable
video peaking; adjustable noise limiting and gated AGC; “In-
stant-On’’; VHF power tuning on 13 channels plus one prese-
lected UHF channel; Automatic Fine Tuning; Tone-Control; and
an output to your stereo/hi-fi system for the ultimate in sound
reproduction.

And to wrap it all up ... your Heathkit GR-371MX is available
in a magnificent new Mediterranean cabinet with doors that
transform your home television theater back into an attractive
center of decor. This finest cabinet in the Heathkit line fea-
tures deep-grained pecan veneers on hand rubbed furniture
grade hardwood solids. Two beautifully scalloped double-
hinged bi-fold doors hide the TV screen when it's not in use,
fold neatly to the cabinet sides when opened. Ornate brass
“Canterbury Antique” handles add the perfect finishing touch.
Measures 2955" H x 562" W x 223" D.

Kit GR-371MX, TV less cabinet, 1251Ibs. ............. 579.95*
GRA-404-25, assembled cabinet, 87 lbs. ............ 139.95*

/New Heathkit Solid-State\
Wirg!ess Intercom

. y/
\’

New Heathkit Solid-State
Shortwave Receiver

/New Heathkit Automatic
Battery Charger...

Charges 12-volt batter-
ies automatically. 10
amp max. charge rate.
Impossible to hook up wrong. No
charge setting to make . .. can be left
hooked up indefinitely. Meter monitor

charge. Kit GP-21, 13 Ibs. .. .. 29.95*

7

Plug two of them into standard 105-
130 VAC outlets for 2-way communi-
cations. Three channels let you carry
on 3 conversations in a 6-unit system,
call one unit without disturbing the
others in a 3-unit network. Intercoms
have channel selectors, spring load-
ed “talk’ button, slide-action volume
control, and ‘dictate” for extended
one-way communication.

Four over-lapping bands provide con-
tinuous coverage from 550 kHz to 30
MHz, giving you local AM plus inter-
national, amateur, marine & weather
and citizens band broadcasts. Fea-
tures band-spread tuning for close
station separation; BFO control for
receiving code; signal meter; front-
panel headphone jack; noise limiter;
built-in AM antenna.

\Kit GD-113, 5 Ibs. ... ... each 29.9y

\Kit SW-717,101lbs. .......... 59.9D

New Heathkit Automotive
iming Light...

-

Completely self-con-

tained. Bright flash lets

you work in sunshine.
Adapter for connecting to distributor.
Hi-impact plastic case.

Qt C1-1020, 2 Ibs. .. ... ... = .19.9y
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3999%"

New Heathkit DC-15 MHz Dual Trace
Solid-State Oscilloscope...

The new Heathkit I0-105 is a high-performance scope designed
to give you a wide range of measurements for use in instrumen-
tation courses, engineering, R&D and electronics...at a fraction
of the cost of comparable scopes! The 10-105 brings you com-
plete dual trace and X-Y capability, allowing comparison of
input/output for such parameters as loss, gain, phase shift and
distortion. You can display two separate input signals in Chan-
nel 1 or Channel 2 modes of operation. Direct comparison of
both signals is possible in alternate and chopped modes. In the
alternate mode, both signals are alternately displayed on'suc-
cessive sweeps...at faster sweep speeds they are retained on
the screen for time relationship comparison. In the chop mode,
both signals are sampled at 100 kHz and appear as a function
of the same time base. In X-Y, both channels are displayed as a
function of each other...channel 1 controlling the vertical (Y)
axis and channel 2 controlling the horizontal (X) axis. Both in-
put channels are precision balanced for 5% or less phase shift
to 50 kHz. Switch selected AC or DC coupling lets you trigger
the time base at.a given point on the signal or at a preselected

DC level. Flipping a switch gives you automatic triggering at the
crossover (O) point. You can also switch select positive or neg-
ative slope triggering. Internal, External and Line trigger inputs
are provided. The convenient 18-position time base switch in a
1, 2, 5 sequence provides sweep rates from 100 msec/cm to 0.2
usec/cm. The separate vernier control with a calibrated posi-
tion gives you continuous control between settings, while a 5-
times magnifier switch allows detailed trace viewing. The DC-15.
MHz bandwidth capability and 24 nsec rise time make possible
analysis of high frequency signals and transient waveforms. Full
bandwidth is featured from 20 V/cm to 50 mV/cm in 1, 2,5
sequence. For special applications, a rear panel Sweep Gate
output delivers a 3.5V pulse in sync. with the sweep. A TTL-
compatible external blanking input is also provided. Other fea-
tures include a CRT bezel incorporating standard camera
mount dimensions...flush mounted handle for easy stacking...
easily-removable side panels for quick accessibility...compact,
15" depth for bench installation instead of cart. If you want to
expand your analysis capability while holding the budget line,
order your new Heathkit 10-105 now! Or send-for more informa-
tion and complete specification sheet.

Kit| [0-105,/35/1DS. ¢ 514 tmmson ame oot s s sl s wok et a5 s 399.9)
\K New Heathkit

Electronic Switch... 3995"

New Heathkit
Vector Monitor...

49

Designed for use with the
Heathkit IG-28 Pattern Gener-
ator or similar units which dis-
play either “‘rainbow” (offset
carrier) or NTSC patterns, the
10-1128 vector display helps
you perform fine tuning, static
and dynamic convergence,

Provides simultaneous
visual display of 2 input
signals on a single trace
oscilloscope. Has DC
coupling and DC-5 MHz
*3 dB frequency re-
sponse. Conventional
binding posts permit fast

purity, 3.58 oscillator, reactance coil, phase detector
transformer, demodulator angle check, and chroma
bandpass adjustments. Represents exactly the color sig-
nals fed to CRT guns.

Kit 10-1128, 10lbs. .......................... 49.95*

—

A

hook-up. Can be left connected to scope. Ideally suited
for digital circuit work; amplifier input and output for
gain and distribution checks; simultaneous monitoring
ot 2 stereo channels.

Kit ID-101, 6 Ibs. ..... 113 A U I 0 1 B & o 39.95")
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New Heathkit “Minimizer”
kitchen waste compactor...

Today’s most modern refuse handling method in easy-to as-
semble kit form! Now you can own the most exciting kitchen
appliance on the market for less than you'd pay for any other
comparable compactor. The Heathkit Minimizer lets Mom throw
out the unsightly waste baskets and garbage cans for the iatest
in clean, convenient, odor-free disposal. The Minimizer han-
dles all :normal household trash — food wastes, glass and
plastic containers, tin cans, wrappings, boxes, floor sweep-
ings, light bulbs, etc. The packing ram descends with 2,000-1b.
force to reduce refuse to almost % of its original size, pack-
aging the material in a strong disposable bag — one bag holds
an entire week's trash for a family of four! When the bag’s full,
Mom simply folds over the top and removes a neat, dry pack-
age for normal rubbish pickup. And the Minimizer deodorizes
the contents each time the drawer is opened and closed. The
sanitation man will love Minimizer, too!

Simple, safe operation! To use, Mom merely inserts a Minimizer
plastic-lined bag in the drawer and starts the compacting cycle.
In less than a minute the ram forces down the trash, returns to
its normal position, and the Minimizer shuts itself off. For maxi-
mum safety, the Minimizer uses a key lock switch and an inter-
lock which automatically turns unit off if drawer is not fully
closed or is accidentally opened during cycling. Your Heathkit
Minimizer can be built-in under the kitchen counter or left free-
standing. Its bright white enamel finish.with marble-tone vinyl-
clad top complements any decor. And you can build it yourself
in 6 to 10 hours. Has long-fife %5 hp motor, plugs into 110-120
VAC conventional household outlet. Kit includes 5 plastic-lined
bags, one 9 oz. aerosol can of deodorant. Minimizer measures
343" H x 15" W x 25%2” D.

Kit GU-1800, 203 Ibs. ....... ... oovn... e 199.95*
GUA-1800-1, 25 plastic-lined bags,
2 aerosol'cans, 6/1DS. s s s s e et w3 el Bl 10.95*

\_

199°*
J

4ew Heathkit \mew Heathkit

Digital Depth Sounder

Thermo Spotter

/ Seeks out the temper-

ature where your favorite fish
live. Includes submersible sensing
element, 100’ of strong nylon cord,
battery-powered solid-state meter cir-
cuitry ... in high-impact plastic take-
up reel case.

Gives accurate, digital depth readings
to 199’. Red warning light alerts you
to shoals of 10’ or less. Automatic
noise rejection and range switching.
Kit MI-101-1 (w/thru-hull trans.)

B 1IDSE, 2y 5 AN Em ik P ¢ 139.95*

Qi MI-104, 3 1bs. ........... 24.:?

ﬂew Heathkit Economy
Garage Door Opener

Deluxe features include husky Y4 hp
motor, heavy-duty chain drive, auto-
matic safety reversing, automatic
light. Preassembled transmitter & sol-
id-state receiver.

Kit GD-309A, 43 Ibs. ... ..... 99.95*

Kit M1-101-2 (w/transom-mount Kit GD-309B (w/2 trans.)
\tran&) BHIDS. it et Tant. 139-&&13 [E5Y P s e o i 114.95*

SEE THESE KITS AT YOUR LOCAL HEATHKIT ELECTRONIC CENTER...or send for FREE catalog!

HEATH
CALIF.: Anaheim, 330 E. Ball Road; El Cerrito, 6000 Potrero Avenue; La Mesa, 8363 Center Drive; F——————=——============= Schlumberger == ==

Los Angeles, 2309 S. Flower St.; Redwood City, 2001 Middlefield Rd.; Woodland Hills, 22504 Ven-
tura Blvd.; COLD.: Denver, 5940 W. 38th Ave.; GA.: Atlanta, 5285 Roswell Road; ILL.: Chicago,
.; MD.: Rockville, 5542 Nicholson Lane;
MASS.: Wellesley, 165 Worcester St.; MICH.: Detroit, 18645 W. Eight Mile Rd.; MINN.: Hopkins,
101 Shady Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn, 35-07 Broadway (Rte. 4);
N.Y.: Jericho, L.1.; 15 Jericho Turnpike; New York, 35 W. 45th Street; OHI0: Cleveland, 5444 Pear!
Rd.; Woodlawn, 10133 Springfield Pike; PA.: Philadeiphia,
William Penn Hwy.; TEXAS: Dalas, 2715 Ross Avenue; Houston, 3705 Westheimer; WASH.: Seattle,

3462-66 W. Devon Ave.; Downers Grove, 224 Ogden Ave

2221 Third Ave.; WIS: Milwaukee, 5215 Fond du Lac.

HEATH COMPANY, Dept. 20-10
Benton Harbor, Michigan 49022

O Enclosed is $. plus shipping.
Please send mcdel (s)

[0 Please send FREE Heathkit Catalog.

Address_

City. State ___7Zip.

Retail Heathkit Electronic Center prices slightly higher to cover shipping, local stock, consuita-

tion and demonstration facilities. Local service also avai
factory mail order.

OCTOBER 1971
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1
lable whether you purchase locally or by :
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ALLIED RADIO SHACK ISSUES A .
NEW AND DIFFERENT caTALOG! || UNBEATABLE TEC H
e e PRICES I

e B While the Supply Lasts || repiaces iman o oo s i often

ot : ’ mittent high voltage. However, the
BRAND NEW Ic s real source of trouble may be a poor

solder connection at the rectifier

SPECIAL | FULLY TESTED socket. When the tube is replaced, the
! 45¢ SN 7400 Quad 2 input NAND solder_ connections are resolc.iered;
45¢ SN 7401 Quad 2 ingut 8"&2:. thus, it is not known for sure if the
45¢ sr,: 7404 }ljoxllméerter - tube is really at fault! Always check
45¢ SN 7410 Triple 3 input NA ate : N
45¢ SN 7411 Tripls 3 inpat AND Gate the solder connections before replac
PREVIEWS 45¢ SN 7420 Dual 4 input NAND Gate ing the high-voltage rectifier tube.—
OUR COMPLETE 25¢ SN 74;0 Dual 4 In_zutzN_ANDtBuffer G.E Portafax
SCIENCE FA!ROTO SR 591,80 " DA SN e i
AND KNIGHT-KI 85¢ SN 7472 J-K Master Siave F.F.
e s SN 773 Du R MOTOROLA TS-914
.90 SN 74 uad Bi-. e Latc| 5
The new buying Guide for kit builders, Hams, 2.50 SN 7441 BCD to Nixie If the picture tube appears t9 be
hobbyists, do-it-yourselfers, *‘fix-it men"! Lists é'gg g',: ;:gg ig;: SB'I":?,;*;{",S";'" i dead and the heater does not light,
thousands of handy and wanted “little things 3.00 SN 74132 Bl-Directional Counter BCD check the heater continuity before
most stores don’t stock. Like tubes and trans- Output 3
Istors, cables and plugs, adapters and antennas— 3.00 SN 74193 Bi-Directional Counter condeming the tube. The fault may be
you name [t—the things that keep equipment 4 Bit Binary due to a shorted .001-uF, 2-kV heater

working. Or make it work even better. Or DO ; . B

MORE.g If you own anything electronic or elec- POT PC Boards Crammed bypass capacitor which should be re-
trical, you need this catalogl 6 98 With  Dual Inline placed.—B. J. Brown

’——— S e e e e e o — — 1 ° I_UCK IC's and Diodes

I /0 SHALK) ~ Dept. RE-6

MAGNAVOX T947 CHASSIS
The delay line in the T947

LED Readout ™" 11.95

(RSPt —

|

|
| 2725 w. 7 St., Fort Worth, Texas 76107 | Cash with order for these special chassis (model 1C6104) is mounted
| & Send me your FREE Spring/Summer Cat. 2!2| prices—We pay the postage on the vertical chassis section and
s i | ELECTRONICS protrudes outward about Y5 inch be-
| Route No Box No | P 0. Box 1202 yond the chassis frame. If the chassis
| Street Apt. No 3! M tox Calif. 34401 must be laid on its side with the delay
I_C-ity State Zip J M maleo, Lalil line facing down, be sure to protect

Circle 80 on reader service card Circle 81 on reader service card it from possible physical damage by

the tape that
turned the
casselte

into a

high'fidelity Un:it TDK developed gamma ferric oxide, cassette

recorders were fine for taping lectures, conferences, verbal
O memos and family fun—but not for serious high fidelity.
medium y

Today you can choose among
high-quality stereo
cassette decks

RONICS
ENGINEERING

through HOME STUDY

HIGHLY EFFECTIVE

HOME STUDY COURSES IN:

* Electronics Engineering Technology

« Electronics Engineering Mathematics
Earn your Associate in Science Degree in
Electronics Engineering and upgrade your
status and pay to the engineering level.
Complete college level courses in Elec-
tronics Engineering. wWe're a forward
looking school, Dutstanding tesson ma-
terial—thorough and easy to understand.
Engineering taught on the basis of appli-
cation and understanding' rather than on
the basis of memorization. Up to date
in every respect. Acquire the knowledge
and ability. that means the difference
between a low paying technician job and
a high paying engineering position. Low
tuition cost with low monthly payments.
Free engineering placement service for
our graduates. Write for free descriptive
literature. Ask for bulletln R, no sales-
man will call on you. 2

% COOK'S INSTITUTE

TOK CASSETTE C-BOS0

sho fa

424¢ui Rty B L0 BLEImTY

W0 (000 7000 sao 000 FOODO
£o1QuInEY s

The naw magnetic oxide used in TDK Super Dynamic
tape distinct.vely differs from standard formulations in such
important properties as coercive force. hysteresis-loop
squaren2ss. average particle length-(only 0.4 micran!') and
particle width/length ratio. These add up to meaningful
performance ditferences: response capability from 30 to
20.000 2. drastically reduced background hiss. higher
Output tevel. decreased distortion and expanded dynamic
range. In response alone, there’s about 4 to 10 db more
output in the region above 10.000 Hz—and this is
immediately 2vident on any cassetie recorder, including
older tyges not designed for high performance. There's a
difference in clarity and crispness you can hear.

Available in C60SD and C90SD lengths.
TDK ELECTRONICS CORP.

LONGIBLAND CITY, NEW YORK 11103

eclronics gngium’m'ng
Forest Hill Road
P. 0. Box 10634
Jackson, Miss. 39209
Established 1945
Foermerly Cook’s School of Electronics

Circle 82 on reader service card Circle 83 on reader service card



NOTES

securely supporting the chassis so it
does not rest on the delay line.
—Magnavox Service News Letter

DUMONT & EMERSON
120735 CHASSIS

Whenever you service in the shop
a DuMont Calais (51K03) or Emer-
son model 21TO1 incorporating the
120735 color chassis, inspect the fly-
back and if it is part No. 738195, re-
place it with the new transformer part
No. 738195F, even though the origi-
nal flyback is operating satisfactorily.

The new transformer provides
greater -safety and reliability and is
available at your Emerson distributor.
When you return the original trans-
former to the Emerson distributor
they will issue you an offset credit for
the transformer plus an additional
$7.50 installation credit. Make sure
the transformer is properly tagged
showing:

Customer’s name and address

Model and serial number of set

Date of purchase

Date of repair

Your cooperation in making this

replacement program a success will be
appreciated.—Emerson Television and
Radio Co. R-E

ELECTROLYTIC FILTER CAPACITOR

GRAB BAG.

Capacities to 2500 Mfd.
Voltages to 600 VDC.

Single & Multiple sections
Leading Mfgs. Entire assortment
for less than government cost

of a single piece.

12 Piece Assortment

Stock No. J2078 ...... $3.50

1

boards $1.00. Stock No. J9082.

MINIATURE
: : N DPDT !

LIGHT ACTIVATED SCRs (LASCR)

STOCK | PRV | PRICE
~ laus | 30 | 50
_Jaite ] 60 | .75
P Jann7 | 100 | 150
)18 | 200 | 200
" Ja119 | 300 | 3.00

Honeywell Computer boards, 412" x 12”. Tran-
sistors, diodes, zeners, capacitors, precision
resistors, heat sinks, trimmers etc. 2 Different

TRANSISTOR (PUT)

PROGRAMMABLE UNIJUNCTION

STOCK NO. J4212 Similar to D13T1. Comes
with 2 part magazine article reprint, loaded with

application data. ............

RELAYS

ACTUAL SIZE

24VDC
R S0 <7

1.45 ea. 4/5.00

Stock No. J9130 .......ooveinnnn 2/1.00 5/2.00
MOTOR SPEED & LIGHTING CONTROL

8 Push button selected controls, stop & start in-

ing diagram furnished.

J2049 3500 Mfd. 55 volt 414” x 13"

MINIMUM ORDER $3.00

COMPUTER GRADE CAPACITORS

dicator lights. Overrun of famous blender manu-
facturer. Used for controlling speed of drills, saws,
fans, lathes, lighting etc. Stock No. J5002 ready
to use, 3.95 ea. 2/7.00 Stock No. J5003 slight fac-
tory seconds, easily repaired, 2.95 ea. 2/5.00 Wir-

$.65 ea. 5/$3.00

J2062 40,000 Mfd. 10 volt 3 x 4%4” Brand new
$1.25 ea. 6/$7.00

$1.00 FREE WITH $10.00 ORDER

Lots of other items—send for free flier; all mer-

chandise fully guaranteed. Please include postage;

excess will be refunded.

£\ DORLECTREN S

Circle 84 on reader service card

THEY SAID IT COULDN'T BE DONE!
IRAS DOES THE IMPOSSIBLE!

The results attained with the IRAS
MULTISONIC SYSTEM* prove without
doubt that complete information for four
channel stereo is and always has been
encoded in all present stereo recordings.
The IRAS converter is designed to decode
all present two channel recoruings, con-
verting them into four separate distinct
channels of information. ALL THIS
ACCOMPLISHED USING ONLY THE
PRESENT TWO CHANNELS OF AM-
PLIFICATION. IMPOSSIBLE? IRAS
DOES THE IMPOSSIBLE!

[RAS maintains that true four channel
stereo is achieved only when, with speak-
ers placed at the four corners of a
rectangular area, the system is capable of
delivering distinct sound sources from any
point within the area confined by these
speakers. It is not enough to merely sur-
round the listener with sound. The sound
must be meaningful. The IRAS places you
literally in the center of the orchestra.
You receive not just ambient information,
but an infinite number of distinct sound
sources, placing the listener in a 360

degree multisonic environment.

IRAS maintains that at this advanced
state of the art, no equipment or recording
should be made obsolete.

OCTOBER 1971
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The IRAS
channels of amplification. You add only
the IRAS converter and two additional
speakers to your present stereo system to

uses only the present two

attain four channel stereo.

The IRAS should not be considered simply
a derived system. Although it converts
present stereo recordings into four chan-
nels of distinct information, the recording
engineers can, keeping the capabilities of
this system in mind and without any
special recording techniques, literally
paint a picture of sound across the canvas
of your living room. It is truly your

complete answer to four channel stereo,

The IRAS MULTISONIC SYSTEM
utilizes the fact that different sounds as
reproduced by audio equipment differ in
three hasic ways; phase, frequency and
amplitude. The TRAS converter samples
these two channel signals according to
their phase, frequency, and amplitude and
directs them to your speakers, reproducing
your two channel recordings in four chan-
nels of stereo sound that are as new as
tomorrow.

Circle 85 on reader service card

FOUR
CHANNEL
STEREO

The written word cannot possibly convey
the results attained with the IRAS
MULTISONIC SYSTEM. It is like
nothing you have ever heard. It must
ABSOLUTELY be experienced to be
believed. You may order direct from this
advertisement.

To further our distribution we are offering
a $20.00 discount per unit. You can earn
this discount simply by ordering from this
advertisement and agreeing to acquaint
your audio dealer with the results you
attain with the IRAS.

Normal Retail $79.95
Advertising Discount $20.00
Net Cost $59.95

DEALERS WRITE FOR QUANTITY
DISCOUNT.

*Patents Pending

IRAS MULTISONIC 2 Year Warranty
774 W. Dr. Woodruff PI. covering Parts
Indpls., Ind. 46201 and Labor
Name

Address

City . State Zip

Please send __ IRAS Converters at $59.95 each.
Enclosed

Indiana residents add 2% Sales Tax

95



A PROVEN IMPORTANT
DEVELOPMENT FOR
TV SERVICING

14 MODELS

5ANS-A-FUSE’

FiTS IN SAME
SOCKET AS CHEMICAL
OR AMP FUSE

ASK FOR
FREE CROSS
REFERENCE

NO. X66

COLOR CODED CIRCUIT
BREAKER REPLACEMENT
FOR CHEMICAL OR
AMP FUSE

°
SAVES TIME AND FUSES
WHEN LOCATING SHORTS

IN- TELEVISION CIRCUITS
® .

DEVELOPED AND
MANUFACTURED BY

WORKMAN o ldoni

P OBOX 3328 SARASTTA FLORIDA 33578 PRODUCTS, INC.

Circle 86 on reader service card

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 thousands 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 yow can master engineering
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
money-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-10, P.0O. Box 1189, Panama City, Fla. 32401

TRY

DIODE AS A FUSE

As the current rating of a fuse
decreases, its price, internal resistance
and fragility increase. A 10-mA fuse
typically lists for over a dollar and has
a resistance of around 3500 ohms. In
dc circuits where only a small voltage
drop is acceptable, a small silicon or
germanium diode is a good substitute.
Besides being very rugged, readily
available and very cheap (less than a
cent apiece if you use “bargain pack”
diodes). The diode also protects the
equipment against damage if battery
polarity is accidentally reversed.

SMALL
STANDOFF
OR
WIRE SCREW
i DIODE AND NUT
LOOP~_ !t D AN

TR, TN
P C BOARD

A type 1N914 computer diode is
rated for 10 mA at 100 volts, and can
withstand momentary current surges
many times the rated value.

To make the diode as easy to in-
stall and replace as a fuse, it can be
mounted on a PC board or a strip of
phenolic material with small wire
loops, metal standoffs, brass eyelets or

Circle 87 on reader service card

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 field,
Used on ications i t, business hi L.
computers, all kinds of electronic systems, All tools and

VOM tester are furnished in deluxe attache case,

Three styles
available

Pockets for 60 tools. Solid wood frame. Scuff-proof Mar-
velon cover, all brass hardware. Compartments in base for
spare parts and a test meter. Dimensions: 18 x 13 x 4-1/2".

Three styles. Write for catalog.

i ’ »
ELECTRONIC ASSEMBLY TOOLS O
| Lists more than 1700 items—pliers, tweezers,
wire strippers, vacuum systems, relay tools, £
| optical equipment, tool kits and cass. , e
JENSEN TEOLS aftalALLOYS
41N, 44TH STREE FHOENIX, ARIZONA 85018
Circle 88 on reader service car
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MISSILE
BATTERY

The Only
Lifetime Battery
Surplus—Ni-Cad plastic sinter-

eod-plate battery cells at ap-
prox. 10% of government cost

Connect these 1.2 V. cells in series to make batteries
of any voltage. (Example: 10 cells = 12 V. Batt.),
or Bize to replace storage batteries on autos, motor-
cycles, boats, radio, ete. All the guod characteristics
not possessed by lead-acld and other alkaline bat-
teries such as: Lifetime service, lighter wgt., con-
stant voltage, high discharge rate {approx. 10 times
AH cap.), operate at 100% cap. in temp. range
—65° to +165°F., not harmed by storage, dis-
charge, overcharge, or freezing. May be charged
thousands of times with the only maintenance of
adding distilled water and keeping clean, Select
cell sizes to fit your application below.

Fsse AMP Dimensions Inches Wset.

Tsype Hr High Width Deen 0z. Cost
AH4 4 6 2 1/2 6 .49
AH4 4 6 2 1/2 6 *2.95
AHBS 6 4 2-1/8 15/16 8 1.79
AHG 6 4.5/8 2-5/8 3/4 8 1.79
AH6R 6 4-1/2  2-5/8 11716 8 *2,95
AHta 10 4.8/4  2-3/4 1-3/16 16 2.29
AHIO 10 4.3/4 2-8/4 i-3/16 16 %495
AHi2 12 5-3/4 2-5/16 1-1/16 8 2.79
AH34 34 9-1/4 8-1/8 t-3/8 52 4.95
AHG0 60 1l-t/4 5 1-3/8 04 12.50
*New

SPECIAL CLOSE OUT!

Metal cased Ni-Cad eells, 1deal for motor starting.
30AHM-30AH, 8-7/8x3x1-1/4, Wgt. 3-1/2 1bs. $2.00
52AHM-52AH, 9x3x1-5/8, Wet. 4-1/2 1bs. ...$3.50

Send for complete list including made-up battertes.
All cells guaransteed for satisfaction or money back.
All cells not marked new are used but serviceable.
Include postage on parcel post shipments.

ESSE RADIO COMPANY
Dept. RE-10
868 S. Meridian St
Indianapolis, Ind. 46225

NOW GET “MUSIC ONLY” FM PROGRAMS

Convert ANY FM TUNER to receive uninterupted
commercial free music being broadcast by many
stations,

New three transistor plus "Phase locked loop™ IC
circuit gives you perfect reception. No tuned circuits,
or critical adjustments, The 1 1/2” x 4” circuit
board is powered from the tuner supply. +9 to 12
Volts DC @ 10 Ma. required,

Free list of FM Stations with SCA authorizations
included. {List alone $.25}

Kit only $14.50 + post. & ins,
Wired and tested $25.00 + post. & ins.
THOQUSANDS SOLD

Southwest Technical Products Corporation
Box 32040 San Antonio, Tx. 78216

NOW build your own
Capacitor Discharge
ignition System for
as little as $11.45!
Circuit diagram in-
cluded with special
ignition transformer.

TR-200 transformer
6 or 12 volts 11.45
Complete COMPAC KIT ;
6 or 12 volts 25.95 §
(as described in ]
POPULAR ELECTRONICS—Nov. 1966)
FREE LITERATURE on all SYDMUR “‘CD’' Systems.
SYDMUR—P.O. Box 25, Midwood Station,
Brooklyn, N.Y. 11230

Circle 89 on reader service card
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THIS ONE

a small nut and bolt as shown in the
drawing. To make sure that a replace-
ment diode isn’t installed incorrectly,
it is a good idea to draw a diode sym-
bol on the PC board to indicate
proper positioning. A felt-tipped
marker, decals or paint can be used.
One caution: be sure that you don’t
exceed the voltage rating of the
diode.—Scott Unites

For
faster
service

USE
LIP
CODE

SIMPLER PHONO CARTRIDGE WIRING

In resoldering the connectors
used on phono cartridges, the leads
are thin, their soldering surface is
minute, and the insulation melts at the
approach of your soldering gun, while
solder may run off and clog the terminal
pin holes.

Avoid these annoyances with a
record brush like Audiotex #30-000.
Remove the brush and in its place, in-
stall a cut-down round toothpick. In
use, mount the ‘brush holder’ on the
pickup arm close to the leads in such
a way that alows placing the con-
nector on the toothpick with the sol-
dering point facing down. Solder then
will flow only in the direction where
needed. A card on the turntable catches

on
all
mail

Kieps 40

Kleps 30 Kieps 1

i

e e

" Kleps 10-20

|

1

Kleps 40

Kieps 10

Prut 10

Clever Kleps

Test probes designed by your needs — Push to seize, push
to release (al! Kleps spring loaded).

Kelps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 434" long. $1.18
Kieps 20. Same, but 7" long. $1.39
Kieps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.47
Kieps 408. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug of plain wire. 6% " long. 3

Kieps 1. Economy Kleps for light line work (not lab guality).
Meshing claws. 42" long. .89
Pruf 10. Versatiie test prod. Soider connection. Molded
phenolic. Doubles as scribing toof. “Bunch’ pin fits banana
jack. Phone tip. 5%2" long. $ .18
All in red or black — specify. For additional information,
write for complete catalog of — test probes, plugs, sockets,

| : i
connectors, earphones, headsets, miniature components.

Kieps 1
%{ Available through your local :

vail 1 Prut 10 E;} .
distributor, or write to: T
A
eememate———

RYE INDUSTRIES INC.
129 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.

unexpected drips.—S. Clark R-E Circle 91 on reader service card
UNEXCELLED! THE VM ANTENNA || Accuracy like a VTVM...
SO0 Convenience like a VOM...
= - :
=< < 3 A L NEW BATTERY-OPERATED FET
= {'5’?4:}‘,,.‘ - COLID-STATE VOLT-OHMMETER #116
uuz;;/:)rk-m MR s A6 o Easy-to-build KIT
‘ 95
| $29 116K
Factory-Wired & Tested
L] 1] S 90
Combination 40 =116 W

. UHF-VHF-FM Antennas

U i CQ.
5 etﬁotman
ﬁot superiot P

Tuned and engineered featuring a LOG PERIODIC
VHE section incorporating a PATENTED MAGNETIC
WAVE design for UHF. Discriminate between de-
sired signal and unwanted noise. An absence of
minor iobes and extremely high front to back ratio
are characteristics of these antennas. Mechanical
features include all new fittings and special alloy
aluminum tubing for added strength. Six models
availabie.

Write or phone for complete information.

& & A ELECTRONICS, INC.

210 W. Fiorence St. Phone (419) 693-0528 Toledo, Ohio 43605

Circle 90 on reader service card
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Now vou can get all the benefits of a
VTVM (laboratory accuracy, stability and
wide -ange) but with its drawbacks gone:
no plngging into an AC outlet, no waiting
for warm-up, no bulkiness. New Field
Effect Transistor (FET) design makes
possinle low loading, instant-on battery-
operation and smal size. Excellent for
both bench and field work,

Compare these valuable features: i
e High impedance low joading: 11 MEE- ,icemmccca——w==-

ohms input on DC, 1 megohm on AC e .
500-times more sensitive than a standard | Send FREE catalog of complete EMC line
and name of nearest distributor. RE10

i
]
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 voitage ranges: :
]

)

1

1

i

1

i

0-1.2,12, 120, 1200V; 4 Resistance ranges:
0-1K, 0-100K, 0-10 meg., 0-1000 meg.;
4DB ranges: —24 to -+ 5608B.

Sensitive easy-to-read 412" 200 micro-
amp meter. Zero center position avail-
able. Comprises FET transistor, 4 sificon
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
tactory-wired versions shipped complete

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York, N.Y. 10012

with batteries and test leads. 5%a”H x
63%"'W x 27%''D. 3 Ibs. oY
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RECEIVING & Industrial Tubes, Transistors, All
Brands—Biggest Discounts. Technicians, Hob-
byists, Experimenters—Request FREE Giant
Catalog and SAVE! ZALYTRON, 469 Jericho
Turnpike, Mineola, N.Y. 11501

DISCHARGE ignition, Photoflash. Free catalog
parts, kits. TRANSPARK, Cariisie, Mass. 01741

INTEGRATED CIRCUITS—Factory Prices, Cata-
log 10¢. SILLING COMPANY, Box 6257, Seattle,
Washington, 98188

SAVE MONEY ON PARTS AND TRANSMIT-
TING-RECEIVING TUBES, FOREIGN-DOMESTIC,
SEND 25¢ FOR GIANT CATALOG. REFUNDED
FIRST ORDER. UNITED RADIO COMPANY,
56-R FERRY STREET, NEWARK, N.J. 07105

MOUNTING brackets for switches, potentiome-
ter, etc. 6 for $1.00. RELAY-TECH, Box 7119,
San Diego, Ca. 92107

B & K, Sencore test equipment, discount prices,
Free catalog and price sheet. FORDHAM RA.
DIO, 265 East 149th Street, Bronx, NY 10451

HOW To Break Into Radio Television. Broad-
casting book $2.69. 1.Q. Engineering, Box 374,
Canoga Park, Ca. 91305

JAPANESE NEW PRODUCTS MONTHLY! $1.00
Refundable. DEERE, P.O. Box 9308, No. Holly-
wood, Calif. 91609

SPECIAL Clearance Sale: Rectifiers, Transis-
tors, small motors, electronic parts. Lowest
Prices. Free catalog. GENERAL SALES COM-
PANY (713-265-2369) 254 E. Main Street,
Clute, Texas 77531

RADIO and TV Tubes 36¢ each. One year
guaranteed. Plus many unusual electronic bar-
gains. Free Catalog. CORNELL 4217-E Univer-
sity, San Diego, California 92105

TUBES, Transistor, Tapes. Get original Manu-
facturers’ Parts. TV, Radio, American, Japanese,
Dealer Discount. MARCUS, 43-35 44th Street,
Long Island City, N.Y. 11104

PANORAMA of industrial and government elec.
tronic surplus in our monthly picture catalogs.

U.S. GOV'T ELECTRONIC SURPLUS

® Rattonally Known-World Famous SURPLUS CENTER offers
flaest, most expensive, Government Surplus electronic units an€
€omponents at 2 fraction of their ariginal acquisition cost.

iBM COMPUTER POWER SUPPLY -

® (ITEM 22934 ) - -  Expensive, resu-
lalad wait. Fine for college labs, research
©0'8., dervice ahops. eic. Pure DC over 4 wide
mage of vollages, DC outpul voitages 6, 12,
s #le. Wide Rnge of AC voltages available,

‘E‘g‘ Clld'd' ‘BI.:h ur:i be els:lydmade or can
-pansed. Data and circurl diagrams fure
nisbed. 30" x 12" x 10", ( 125 Ihs. 5 ¥

Cast Gov't

oot Sort $24.95

ONCE-IN-A-LIFETIME SPECIAL

BURGLAR-FIRE ALARM SYSTEM

® (ITEMHiI3S-A)-- alang
system gives waming of fire or break-in.
Operstes on 113-VAC. Control unlt, 3-
Kidde flash fire, 2-mercury culumn. 3-door

Portiand, ‘Oregon 87317 1 RONICS, Box 17127, $29.95 T T ieT i R T oty
CONVERT any television to sensitive big-screen STANDARD DIAL TELEPHONE

oscilloscope. Only minor changes required. No o (ITEMOTIB) -- Sundard,  commercial

electronic experience necessary. |llustrated telephone ame as used throughovt U.S.A. Attrac- e

plans $2.00s RELCO-A25, Box 10563, Houston, :‘.‘m&“g‘:‘:?ﬂ-lﬂ:.g-:;g:;ﬁ_“g;-cg::;& T::ll
liexasy/ZoLs 1. wa&?ﬁntuwmmﬂe&lﬁ% e s24.50 $7.49

FREE 250 Watt Linear Plans. 25¢ Handling,
ROBERTS, Box 403, Whiting, Ind. 46394

QUADPOD decodes new four channel ambience
from your present stereo. Small, easy IC kit
provides rear signais. (EV, Dyna compatibie)

Prospectus free. Postpaid kit $11.50. OLD
COLONY, Box 21C, Swarthmore, Pa. 19081

FIRST BREAKTHROUGH IN RECORDING TAPE.
Originally made by America’s |eading tape
manufacturer 2400° MYLAR, 7” reel, $2.29;
1800° MYLAR, 7” reel, $1.69; 1200’ ACETATE,
7" reel, $.79. Write for quantity prices. AAE,
218 Columbia St., Utica, N.Y. 13502

RENT 4-track open reel tapes—all major |abels
—free brochure. STEREO-PARYI, 55 St. James
Drive, Santa Rosa, Ca. 95401

INTEGRATED CIRCUITS f RECTIFIERS
SEMICONDUCTORS f TRIACS

TIS 43 General purpose
Unijunctions $.50
2N3819 General purpose
N-Channel FET'S $.45

NIXIE TUBES

Similar to Raytheon 8754
with socket & data sheet
$4.25

DECADE
COUNTER KIT

CONSISTING OF:
1—NIXIE TUBE and SOCKET

PROGRAMMABLE UJT’s
similar to D13T with data

biodirectional trigger diodes are one
of the best and cheapest methods to

TTL IC SERIES
7441 gcn DECIMAL

sheet $.75 ECODER ... $1.85 Controlled Avalanche or

6, 12 & 24V 500 Mw | 7475 QUAD BISTABLE Epoxy Rectifiers 1 AMP.
e $.30 ea. LATCH .....ccovevrnen. _ PRV | PRV

ER900 TRIGGER DIODES. These | 1 +10 DUAL IK MASTER- 109 OG I\ MG O 1

SLAVE JK FLIP FLOP $1.00
7490 DECADE COUNTER $1.85

1—7490 1-—7475 1-—7441
Specially priced at $8.95

|"200 | .07 | 800 | .15
400 | .09 | 1000 | .20

Post Office Box 74D

trigger SCR's and triacs . 4/$1.00 I 7492 DIVIDE BY TWELVE $1.85 LWEW
) |
LIGHT EMITTING DIODES (LED s)I 7481 16 ?JE MEMORY $2.00 | 709C operational Amp $ .70
Infra red ... $L20 | o) ey o . 741 operational Amp ..$1.00
Visible MLD 600 1.20 7404 HEX INVERTERS ...... $ .40 SE 501 Video Amp ... .$1.00
isible MLD 600 ............ $1.20 | 7447 BED TO SEVEN 723 Voltage regulator . '$1.25
Photo detectors for each ..$ .70 DECODER DRIVER ..$2.50 Silicon Control Rectifiers
MRD 14B photo 74192 BIDIRECTIONAL | PRV| 3A| 7A | 20A | 70A
dariingtons ... $. COUNTER ............. $4.00 | | " 501251 281 60
14 Pin DIP 74127 MONOSTABLE | | 10017.3071 38| .85 350
| MULTIVIBRATOR ..$1.25 || 09U ] - . .
sockets .. -3 for $1.00 | - | 200(.50| .60[1.10] §.50
Siticon Power Rectifiers | : : : o
TRIACS 7 PRV ] 208* || 3001.60] .681.30
T l1T)A | 15A | 100 1 1.20 | 400|.70§ .75/1.50| 9.50
e | . || ’5007.80] .85]1.70 |
10| 401 .70 ] 1.00 200 | 1.50 || 600(.90 | 1.20 | 1.90 | 11,00
=il 0110 a0y L0200 ' Terms: FOB éambricige Wass,
I‘ﬂo -90 :'35 1.80 ’ ' 4gg } ggg Sentd Cheé}i or Mon\t;‘}rt Order. lnc{ude
400 | 1.10 .60 | 2.20 5 i ostage. Average Wt. per package
r %o—j—‘go ]_@EM_ 2_§ﬁ_[ | *P—re;s‘fit‘ —— ;/EZI:J% Ne. C.0.D.'s. Minimum Order

Send for our fall catalog featuring Transistors and Rectifiers; 325 Eim St., Cambridge, Mass.

OLID

TATE

Somerville, Mass. 02143

ALES

Tel. (617) 547-4005

Circle 94 on reader service card

STEP-BY-STEP TELEPHONE SWITCH

® (ITEM#T-508) -« Amazing teleghone selector
swiich. Great experimental ltem. When used with two-

Make intercom or private system. Use 1o tum on remote
u;m:, start motars, etc. Complete with contact bank.
I3 26" x 5", (16 1ba. ) Cost Over $50.00

@ Telaphone dial for use with sbove switeh.
Order as { ltem #4700 )............ 31_97

MAGNETIC DIGITAL COUNTER(12 to18-VD()

o (ITEM ¥21998) - - yae 1o count slectricaliy,

Orig. Cosl

{14 1be. ) Over $19.00

B $1.99  Tine 4,99 |

200 AMP., 50 YOLT, SILICON DIODE

e (ITEM #22-963) - - A Four Star Ry ! New, leading
make. Heavy duty units excellent for yse in 12 or 24-volt
fast chargera, high current power supply systems, eic,
P4 X 14" X 1. %'~ 18 SAE mounting threads, { 1 1b, )

$4.99

List Over $13.00

AC PROGRAM TIMING CLOCK

® (ITEM #158) -« Zenith 113-VAC unil. Use
for periodic algnaling, work breaks, classes. tom
on radio, etc, Adj. clips permit ON OFF swiiching
any time In 24-hour Jerlod. Aiso has - skiD-a-day”
leature. Can be multiple programmed. 15-amp. con-
tacta. 844" x 6% x 4. (8 1bs. )

Cost Gov't
Over §30.00 $15.75

(2ibs. )

$36.90 BT

SPECIAL SALE
Correspondence
Course In )
ELECTRICAL $8. usa

ENGINEERING  ¢10 79 ouaite vs 1.

® (ITEM HAIBD ) - - Oblain technical tramning at low cost! Lincoln
[ School has its © Courses because
of rising costs. A limited number of Electrical Engincering Courses are
Svaifable. bui withoul the ¢ ammation Erading seriice: THo Conrse® are

aiats of 13 leanon books, each with assacialed exams and standard an-
swers, Book describing prize winning Home Experimental |aboratory
Bench lumished at no extra cost.

RUNNING TIME MEITER

® (ITEM #2188 ) - - Record number of op-

erating hours of electzic lights and electrical

devices such as relrigerators. Jumaces. eic.

Recoeds total hours, tenths and hundredths up

tn 9,909.99 hml‘l:. For 115-volt, 68-cycles. -

Size €4 x3°*x2'4"", Shipping weight 2 Ibs. >
poing wete $4.39 o,

18M Computer Quality Unlits

e (H#22-028) -~ Unit consists of ane 150-
wall power laansiator on heavy, ribbed,
-hmlnurln hest  sink, Many experimental
uses. (11b.)

Caet Gov't over s10.00  $7.99

® (A22-815)-- Unit consists of 1wa 150~
wall power Uansistors. 2 Dots., several
diodes. capacilors, resisiors, elc. oo hesty,
ribbed eluminum heat sinks. ldeal for use as
molor speed control. (4 ibs.)

$4.9

Cost Gov’t Over $13.00

All itewes shivned f.0.b. Lincoln. Nebr

Order Direct From Ad. Money Back Guarantes.

S CENTER

LINCOLN, NEBR. 88501

DEPT, RE-100

RADIO-ELECTRONICS




STEREQ TAPE TRANSPORT. Made for leading
manufacturers; 2-speed; pause control; 77 reel;
50—15,000 Hz; 0.25% wow and flutter; with rec-
ord/play and erase heads, Without case. Send
m.o. or check for $19.50 to: AAE, 218 Columbia
Street, Utica, N.Y. 13502. Add $2.50 for prepaid
shipping.and insurance.
o ; G X
§

|

Pt o 7 ]

 EDUCATION/ = -
INSTRUCTION = |

FREE electronics catalog. Tremendous bargains.
EDU-KITS, Department C-265G, Hewlett, New
York 11557

MEMORIZE, Study: 1971 Test-Answers” for
FCC First and Second Class License.—plus—
“Self-Study Ability Test.” Proven. $9.95. COM
MAND, Box <26348-E, San Francisco, Calif.
94126

FCC First and second test. $8.75. ELECTRONIC
TUTORING, Box 24190, Cleveland, Ohio 44124

TV TUNER REPAIRS—Complete Course De-

tails, 12 Repair Tricks, Many Plans, Two Les-

sons, all for $1. Refundable. FRANK BOCEK,

Box 3236 (Enterprise), Redding, Calif. 96001
i

2. 2 i %

PR

INVENTIONS Wanted. Patented; Unpatented.
GLOBAL MARKETING, 2420-AE 77th Ave., Oak-
land, Calif. 94605

. GOVERNMENT

 SURPLUS =

MANUALS for surplus electronics. List 25¢.
BOOI;S, 4905 Roanne Drive, Washington, D.C.
2002

JEEPS Typically From $53.90 . . . Trucks From
$78.40 . . . Boats, Typewriters, Airplanes; Mul-
timeters, Oscilloscopes, Transceivers, Elec-
tronics Equipment. Wide Variety, Condition.
100,000 Bid Bargains Direct From Government
Nationwide. Complete Sales Directory and Sur-
plus Categories Catalog. $1.00 (Deductible
First $10.00 Order From Our Separate Included
Catalog). SURPLUS SERVICE, Box 820-REL,

Holland, Michigan 49423

WANTED

2
QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list nowl
BARRY, 512 Broadway, New York, N.Y. 10012,
212 WALKER 5-7000
Rebulld Your Own Plcture Tubes?

With Lakeside Industries precision
equipment, you can rebuild sny
picture tube!l

Tor complete details, send name,
address, zip code to:

LAKESIDE INDUSTRIES

5234 N. Clark St.

Chicago, I1]. 80840

Phone: 312-271-3399

ENJOY THE “MUSIC ONLY" FM PROGRAMS

M. A. D.

MUSIC ASSOCIATED’S DETECTOR

for continuous, commerclal-free music
with ANY FM tuner or receiver

Kit $49.50 Wired $75.00 Cover $4.95 List of FM
stations that transmit ‘‘Music Only”’ programs
$1.00. For complete Information write or call:

MUSIC ASSOCIATED
65 Glenwood Rd.,
Upper Montclair, N.J. 07043
phone 201-744-3387

OCTOBER 1971

IMPOSSIBLE? BARGAINS IN SURPLUS ELECTRONICS AND OPTICS

LOGIC AND NIXIE POWER'SUPPLIES

D6 volt; 5 ampere supply
1% line, 1% load, 0.1%
ripple. Built by Btuline
for integrated circuit
applications.  Fantastic
value, brand new. $29.50

05 volt 3 ampere supply, with 170 volts at 50 Ma for Nixies,

similar to'above, except 170 volts is unregulated. ... .. $29.50
O 5 volt 3 ampere supply, built by Powertek. Low profile for sasy
build-in to instruments. $25.00

O NIXIE— READOUT DECADE COUNTER
KIT, including 7490 and 7441 integrated
circuits, readout tube, complete etched
circuit and instructions.

Would you believe . ............. $8.95
{Add $2.00 for 7475 latch)
O Burroughs 5441 tube and sockaet only

PUICE & _x.0 8 m bk i m b sbioms 4] Fosiomster $475
O Amperex B100OR tube only
PriCoL . s vt o= o aBichenens = 1087 0 $2.95

SURPLUS TTL INTEGRATED
CIRCUITS, BRAND NEW IN ORIGINAL
MANUFACTURERS CARTONS

B & F has one of the worlds largest
inventories of surplus integrated
circuits. All are new, meeting all
manufacturers original
specifications, and in factory
packaging. The low prices should
speak for themselves. Manufactured
by Texas instruments, National,
Signetics or Philco, no choice. All
packages are 14/16 lead silicone Dual In-Line Pak.

NEW LOWER PRICES!
ITEMS @ 404 ITEMS @$1.75

7400 Quad 2-Input NAND 7475 Quad Bi-Stable Latch
7401 Quad 2-1nput Open Collector 7480 Ful Adder

NAND 7490 Decade Counter
7402 Quad 2-Input NDR 7484 4-Bit Shift Registar
7404 Hex4nvartar 7495 4-Bit Right-Left Shift Reg.
7405 Open Collector Hex Inverter 7496 5-Bit Shift Register
7408 Quad 2-Input 74151 8-Bit Data Selector with
7409 Ouad 2-Input AND, Open Strobe

Collector

7410 Triple 3-input NAND
7411 Triple 3-Input AND 'TEMS €52.00
7420 Duat 4-1nput NAND 448 JiBCOLoDISomantiDecoder
7421 Dual 4-Input AND Drey
ol BT NG, 7492 Divide by 12 Counter
7440 Dual 4-Input NAND Buffsr 7a83s B BinyiCourtel
o Bt R e 74180 8-8it ODD-EVEN Parity
Expandable Generator/Checker
7451 Dual 2-Wide 2.Input A-O-1 ITEMS @ $2.50
7453 4-Wide Expandable 2-1nput 7447 BCD to 7 Segment Decoder
20 Driver
7454 4-Wide Z4nput A-O-l 7445 BCD to Decimal Decoder
7460 Dual 4-Input Expander Driver
7483 4.Bit Binary Full Adder
ITEMS @ 95¢ 74145 BCD to Decimal Decoder
7406 30 Voit Hex Driver Inverter Driver
7416 16 Vot Hex Driver loverter ITEMS @ $2.75.
L7 Sulciy g exlDtver 7441 BCD to Decimal NIXIE
7417 15 Volt Hex Driver N
7426 Open Collector Hi Voit el et
NAND Cusd 2-lnput

7470 J-K Flip-Flop ITEMS @ $3.75

7472 J-K Master Slave Flip-Flop 74154 4 10 16 Line Decoder/De-
7473 Dual JK Flip-Flop Multiplexer

7474 Dual D Flip-Fiop 74192 Bi-Directional Counter BCD
7486 Cuad 2-1nput Exclusive DR Output

74121 Monostable Muttivibrator 74193 Bi-Diectional Counter 4-Bit

{Dne-Shotl Binary
74122 One Shot 7485 Comparator
8162 One Shot 'TEMS @ $9.75
ITEMS @51.75 7489 64.Bit Random Access
7442 BCD to Oecimai Decoder Memory
7443 Excess 3 to Decimal Decoder 7488 256-Bit Rom ASC!I t6
7444 Excess 3 Gray to Decimal EBCDIC

Decoder 74181 Arithmetic Logic Unit

20% discount on all orders for 100 or more integrated circuits. Alf
1.C.%s postpaid, with FREE air maii on orders over $50.00. We
strive to ship 1.C.'s by return mail. Froe data sheets on alf items.

CIRCUIT BREAKERS

) Dur floors are groaning with circuit
breakers, and we are clearing them out at
a give-away price. Breakers come in
banks of three, designed to control three
power supplies and cut the power to all
three should one breaker blow. Tie rod
between sections can easily be removed
to make three separate circuits. Two
sizes avaitable 3/3/5 amperes and 5/5/5
amperes rated 115 volt 60~. Either type $2.00.

[ 3/3/5 amperes .

0 5/5/5 amperes

1 FIBER OPTIC LIGHT GUIDE — Experimental kit with 10 feet
of 200 fiber guide in PVC jacket, shrink tubing and instructions
tor making larger diameter guides and branches ....... $2.50

LINEAR INTEGRATED CIRCUITS
— New Lower Prices —

709 Operational amplifier
711 Dual comparator e
741 Operationat Amplifier with built-in ¢
723 Voltage regulator ........ g
Dual 741 Two compensated operation amplifiers in one dual
inlinepackage . ...........covieeiiiiiiinns 2.25

SPECIAL! — DISCONTIN-

UED MODEL SHARP
i CALCULATOR.
4 This model was originally
o 1% $375.00. 1t is hand held
E 3 size, and is superceded by
& the new model which is
1 § identical, but pocket sized!
Wa think thae slightly larger
size is an  advantage, Bs
unauthorized persons are

§ s i

EaE s less likely to pocket it. This
E =l calculator has sixteen digit.
s{ale e capacity with eight. digit

display. By speciat

arrangement with Sharp we

are bringing this to you at

hatf its original price,
$187.50. Don’t forget, you can charge this as well as other
items to Mastercharge or Bank Americard. Fully guarantsed by
Sharpand B & F.

O Sharp Electronic Calculator  .................... $187 50

TEXAS INSTRUMENTS
EMITTING DIODES {LEDs).

LIGHT

Use as logic readouts, either on panel

' ’ of right on cards. !nfinita life.
DO 2 for $1.50
& D 10 for $7.00

THIS MONTH'S SUPER SPECIAL!

7 Segment Readouts. Two
types are available, a large size
model with wire leads for P.C.
Board Mounting iltustrated at
(A) and a small size
low-current version in @ Duat
In-Line type package for
miniature battery operated
instruments illustrated at (B).
O Large Size Readout

(Hlus. A) ... .ooinn $3.95

1T Low Currant Version
B (s, B) ....oooenn $3.75
O Complete counter kit,

inctuding 7490  decade
counter, 7447 decoder and
printed cCircuit board, and
choice of either readout.
PHCOR S ain ok 2 R A0 $8.75
[0 Completa counter as above,
with 7475 latch, for storage.
PAiCe  n e rp ol cnrn $10.75

I Complete Bi-directional counter, with 74192 instead of
7490, for up-down counting  .................. $11.75
[1Complete Bi-directional counter, with latch for storage
(74192.7475-7447) ... ... $12.75

SPECIAL SALE DN DIDDES AND TRANSISTORS
The recession in the electronics industry is the gain of the
i i Discrete s are now ilable at
prices that are a fraction of the large volume price. Every unit
listed is & brand new device, with full lead length, and in original

manufacturers  boxes. Guaranteed to equal or exceed
manufacturers specifications.
ZENER DIODES, 5% Tolerance, Mfgs. List $1.71 each.
1TN746A 3.3 Volt 1N754A 6.8 Voit
1N747A 36 1TN755A 75
1N748A 39 1N756A 8.2
IN749A 43 1IN757A 9.1
1N750A a7 1N758A 10
IN751A 5.1 TN759A 12
1N752A 5.6 14 Volt, 3 Watt
1IN753A 6.2
Specify Number: 3for $1.00 10 for $2.50 100 for $225.00
Mix or Match
TRANSISTDRS
2N3055 87.5 Watt Hi-Power Silicon . ................. $1.26
2N242 60 Watt Germanium Hi-Powar . 2/$1.50
2N3819 NChannel FET .................. 2 for $1.00
2N2484 NPN Silicon Amplifier 1W, Lo Noise . ..3for $1.00
2N2907 PNP Silicon Amp-Sw, Hig, 200 MC . . ..3tor $1.00
2N2222 NPN Silicon Amp-Sw, Hig, 250 MC . . ..3tor $1.00
2N2369 NPN Silicon Amp-Sw, Hig, 500 MC ...3for$1.00
2N2219 NPN Silicon Amp-Sw 3W ...3tor$1.00
2N2905 PNP Silicon Amp-Sw3W .. .......... .. 3tor$1.00
NPN Silicon TD-18 Transistors marked with RCA house numbers
i =100-200,P = 0.3 Watts .. ... ... 10 for $1.00, 100 for $7.50
Same as Above, but 1 Watt TD5 ... 10 for $1.50, 100 for $10.00
Same, 0.3WPNPTD-18 ... ... ... 10 for $1.50, 100 for $10.00

Same, 1.O0WPNPTD5 ....... .10 for $2.00, 100 for $15.00
PNP Germanium transistor, RCA house number same as 2N 404

Pricelan s e e . - A akamwd .... 12 for $1.00, 100 for $6.00
DIDDES

IN4004 400PIV, TAMP . ... ....coniiinnn 5 for $1.00
Epoxy F.w. Bridge Rectifier 400 DIV, 2 Amps .......... $1.00

00 80 PAGE CATALOG - Free with any order or send $0.25

ALL ITEMS POSTAGE PAID IN THE US.A.
Charges Welcome: BankAmericard — Mastercharge — $£10.00 min.
B.& F. ENTERPRISES

Phone (617} 532-2323
P.O. Box 44, Hathorne, Massachusetts 01937

Circle 95 on reader service card

99



INFRA RED SENSOR ALARM KIT
Make a sensor alarm w/
% . s new low cost experimental
. s kit. When infra red hits
solid state sepsor's LASCR

“"l' -~ (Light Activated Silicon
' ) Coptrolled Rectifler) it ac-
tuates the integrated cire.

tone generator. Oscillations

then amplified Inte loud

3 ik speaker. Incls. 18ochm 2%"”

spkr., perf. bhd., batt.

dia.
clip & holder: 24” 020 dia. plastic fibreoptics light gd.

w/ infra red filter: wire; resistors; capacitors; transistor
NPN Reas. 4 AA cells, not incl. Instrs. w/ exps. &
Stock NOb LIS EHL  ieimrins 8ounciad- s - b AN $6.95 Ppd.

PSYCHEDELIC LIGHTING HANDBOOK

100 information packed
pages! Fully explains latest
In psychedelic lighting
equipment, techniques, de-
velopments. Covers all facets
of psychedelic light-show
production including strobes,

black  lights,  projectors,

crystals. organic slides, mir-

rors, color organs, polarized

* color, light boxes Muste-

Viston, ste. 8%" x 11" looselenr paper ror 3 rlnx blnder

Stock No. 910 TGEDT e B 0 .$3.00 Ppd.
NEW ELECTRONIC CALCULATOR——$199 50

Really _ terrific  imported
value. Loaded with big ma-
chine capabilities. 1st truly
personal electronic calcula-
tor. Absolutely silent an-
swers in milli

’ REE
g Fe\ANT
. ad -4 ® cAT ALO

AMAZING NEW WANKEL ENGINE KIT'

Thrill to the fun of bullding s
your own see-through mo- ;
torized model of revolution-
ary pistonless type engine

. only englne experts
think economjcally modifi-
able to meet new pollution
standards. Replaces piston,
eylinder, crank assemblies
with rotating discs (seetions
removed for firing cham- °
bers). Smaller than conventional; fewer paris, greater re-
liability, same speed w/less horsepower Feat: flagshing
plugs, rubber fan belt, stick-shift on-off switch. Req.
2—1,5V batt. (not incl.).
No. 71,424EH ....... (4" x5"x8") ....... $6.75 Ppd.

NEW! ELECTRONIC DIGITAL COMPUTER KIT!
Solve problems, play games, s
predict weather with this
actual  working model of
giant  electronic  brains.
Amazing new fun way to
learn all about computer
programming . . . logle,
decimal, binary systems,
Laws of Sets—even do your
own programming after com-
pleting simplified 116 page
instructive booklet. Includes step-by-step assembly dia-
grams. Circuits easlly changed. Readout from illuminated
control panel. Req. 2 ‘D' batt. (not incl.). Best model
we've seen—for home, schuol industry

No. 71,434EH ... .. (i x 122" x4") ..... $31.50 Ppd.

3-CHANNEL COLOR ORGAN BARGAIN!
Create trewendous variety of

it anywhere-AC/DC. Only 3

1bs,-6x9x2” high. Add, sub-

tract, multiply, divlde, per-

§ form mixed calculations. 8

digit entry & read-out w/16-

digit cap. Auto. precise to the declmal Features under-
flow, zero suppression, minus signal for true credit balance,
error correction, keyboard roll over memory. Solid state re-
ability, moduiar constr. 1 yesr guar. for normal use.
Stock No. 78.000EH $199.50 Ppd.

st LOw- COST VACUUM PUMP!
Nothing like 1t! Top-quality
“:hand-held pump produces &
imaintains 25” of vacuum.
:Has instant release tab, 154"
‘dlam. stainless gauge (0-
30”). 100’s of uses—siphon
noxious fluids, evacuate bell
jars and castings, clean, re-

trieve, lift sterile objects
demonstrate Magdeburg
.:hemispheres,  bleed  fuel

= “lines, check leaks, etc. Lifts
with included *'T** Lifter (2% diam, cup)—

40 1bs.
much more “/larger cup.

H S btat st . reieyv s fm= $12.00 Ppd.

Stoek No. 71,301E
5.50 Ppd.

No. 71,300EM (without gauge/lifter)

BLACK LIGHT MIGHTY MITES

e Relatively small (127) fix-
tures give surprisingly
bright blacklight. Mirror-
finished reflector makes in-
stant starting 8-watt, high-
intensity bulb look like
40-watter. Up te 5,000
hours of safe, long-wave
(36604) black-light to really
turn-on parties, light &
theatrical shows, psychedelic
decors, holiday decorations.
Shockproof end-caps remove for safe, easy replacement of
bulb and starter. Stands upright or horizontal. Alum. case.

Stock No. 70,274EW ... .. ... ... . . . ..., . 4.95 Ppd.
DELUXE OUTDOOR/INDOOR MODEL
Stock No. 71.299EH ....................... $19.95 Ppd.

BUILD A WORKING CRYSTAL RADIO

Bring the 20's back with
the fun of a modernized
earphone crystal set that
receives 1 or more sta-
tions! So simple you can
have it working in less
than an hour. Connects
to a permanently ﬂxed
germanium _crystal.
incls: 4-8% X 6-% X %”
thick plywood base, high-
Q tuning eoil, germanium diode, variable condenser, all
radio parts, earphone & holder plus diagram & simple
instrs. A charming conversation piece, great fun at
parties and ideal gift.

Stock No. 7(,518EH ....................... $5.95 Ppd.

MAIL COUPON FOR GIANT FREE CATALOG

148 PAGES—1000's OF BARGAINS
Completely new 1972 edition. New items,
categories, illustrations. Dozens of electri-
cal and electromagnetic parts, accessories.
Linormous selection of Astronomical Tele-
scopes, Unique lighting items. Microscopes,
Binoculars, Magnifiers, Magnets, Lenses.
Prisms. Many war surplus  items. Mall
coupon for catalog “EH"
EDMUND SCIENTIFIC CO.
300 EDSCORP BUILDING

BARRINGTON. N.J. 08007

NAME _
ADDRESS
CITY

STATE

EDMUND

SCIENTIFIC CO.

ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER ° MONEY-BACK GUARANTEE

unusual & beautiful lighting
" effects with this low-cost
top-quality 1500-Watt unii
(500 W. per channel). Com-
- pare with others selling for
i twice the price. Has pilot
‘§. light, plus individual sensi
= tivity controls and channe}
= Indicator lights. Can operate
ten 150 W. ‘‘spots’’ or 200
Christmas lights. Uses reg.
house current—attaches to audlo source w/RCA-type phone
plug. 54" x 6%~ x 214 214 lbs. Thermal setting plastic
case, 6-ft. cord. Including complete instructions.
Stock No. 71,223EH $44.50 Ppd.

CHROMATIC “MACHINE-GUN" STROBE
Red, Greecn & Blue light
barrage the eyeballs every
6 seconds with this low Y
cost top-quality mechanical ‘g
strobe than can run con- i
tinuously without fear of
burning up. Dazzling effects
over 500 ft. sq. area. Created
by rotating color wheel in

front of 100W, 120V reflec- §
tor floodlamp (incl.)—ele-

ments seem to flash on & off as colors ﬂucl,uate Turns
store windows, posters, parties into flashing, pulsating

productions. Comection cooled. Rugged wrinkle filnish metal
case. Admstahle hanger bracket. Reg. house eurrent
No. 71,423EH ....... (9” x 97 x 67) ... $32.75 Ppd,

1st QUALITY OPAQUE UNDER $200

Terrific Buy! Top Quality!
Projects brilliant, sharp 4%
ft. sq. image from 8’ using
up to 57x5” color, b&w il-
lustrations. Retains all ori-
ginal colors, proportions.
Enlarges drawings, coins,
maps, ete. Revolutionary
peanut-size quartz Halogen
lamp (50 hr. life). 200mm
anastigmatic lens (f3.5, 87 .
F.L.) unique internal re-

flecting system give maximum brightness,

entire field
focus. Can be used upside down. Turbo-cooled. 5% ft. cord.
Stock No. 71,272EH (Wt. (1Y Ths)) ............ $98.75

NEW LIGHT-EMITTING-DIODE KIT
Bargain kit ideal for eco-
nomical experimenting with
amazing L.E.D.s, the tiny a
solid state monochromatic
lamps that use low voltage
DC, last up to IMM hrs.
Used in card-tape readers,
character recognition, hi-
speed detectors, all kinds of
electro-optical applications.
Kit incls 3 L.E.D.s: gal-
lium arsenide (MLED 600, MV 50, MLED 830} ; 2 visible
red emiting (6600 A°); 1 infra-red emitting (9000
A°); 6 resistors; 17 20mm plastic fibre optie light pipe;

instrs.
Stock No. 40.597EH .................... ... $5.95 Ppd.

WAR SURPLUS ELECTRIC GENERATOR

Brand new Signal Corps
Model. Up to 90 volts by
turning erank. Use in high
impedance relavs. Charge
ground & bring up night
crawlers for bait or study.
2 Alnico Magnets alone now
worth more than original 15

Rov't cost.
No. 50,225EH .. (2 Ibs.).
$8.50 Pnd. © L

4

300 EDSCORP BLDG.
BARRINGTON, NEW JERSEY 08007
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SCHOOL

AMPEREX READOUT
READOUT ERSKARE DIRECTORY
TUBE : =
Bragd new 1;[:?{3 GET INTO
$3.00 ea.
o n3 || ELECTRONICS
tVﬁ{.‘m]i 1lrslnénlzd lea(}s to tiuccess11 as
echniclang, field engineers, speci 1
NIXIE TUBE POWER SUPPLY in co:nmunlcgllons; Ruidea missiles,
From used eqpmt, . computers, radar and automation. Basic
1 1] . i & ad ed in theory & labora-
709-710-711 LINEAR"SET BE Rt e RS tory. Hlsctronlo Englneering Technol-
: Soth Srallsster Asaociae aegree. in 23
allable. $50c1a’
3-Pc. Set $1.25 NICAD CELLS 34 AH $3.75 mos. TS alio obialm;:tilei)g(?lh.nan}
[r— roved. t
10 Sets $10 D MINIATURE SWITCHES re)lectemn1csl’l;viltll‘: Snsnjor; czmpa:;?sc. ?tagt
=) Sept., Teb. Dorms, campus. High
FROM. FACTORY STOCK ROOM TO YOU! DPDT or SPDT  $1.00 ea. school s\{;:[(_i;:: (Ins' eq}xlvalem. Catalog.
Factory excess inventory of the popular | DPDTor4PDT  1.25 ea. : I?iS‘I(')ITU%%HNICAL
linear amplifier FLAT PAKS! Brand new! Dept. C, Valparaiso, Indiana 46383
A set of 3 consists of 709 '‘operational 2 2 '
amplifier”, 710 hi-speed differential com- HI FR4EO% TCRAN:%\SIT?REBQ‘JZZZZ
c . Wi ! mc e 2 B
parator, 711 Dual Comparator. With specs better than 2N706 .gw

3 for $1.00

640 WIRED CORE MEMORY
$5.00 per frame

FABULOUS DEVELOPMENT FOR SERVICING
CASSETTE & TAPE CARTRIDGE EQUIPMENT

¥ Improves performance & sound 3% Saves time
3 Optically ¥ Electro-Optically

MEMORIES! REGISTERS!
PHILCO MOS "ICS"

Factory No. Description ¥ Sale ¢
PLHS16C 516 Bit shift rcsgstlcr b .$5.95 THE OOL ERS - for proclsion heod & guide FB\EA\,
PMS2048LVC  2.048 Bit Read Only Memory ... 9.95 A
PLSR32C Dual 8-16-23-32 Bit shift reg ... 5.95 RAMKO RESEARCH e
PMS2048C 2018 Bit Read Only Memory 9.95 2652 “E° ALBATROSS * P.O. BOX 6031 SACTO, CALIF. §5860 _ information
PMS2098LVC 2.098 Bit Read Only Memory ... 9.95

PL4AS16C 16 Channel Multiplexer . :.95

PLA7CO7AC #*Frequency Divider ... .95 F OTORO ERN E T
mMMs 00 Dual 25 Bit shift regis al9s MM LA Vv MEN
MMSs02 Dual 30 Bit shift registe 5.95

«Tone generator for eleetronic organ . S U R P L U s

RE-
USED: COND.:

COMPUTER KEYBOARD $30.00

W/encoder diode matrix R-394 RECEIVE

Brand new! Spec sheets.

R
Buy 3 — take 10 % discount. ) MAanosrmcrdwlz clc_)MPUTFaRfMEMOROY T};fél;aAlngM.mzy.es $22.50
Magnostrictive delay line good for approx. °
i 0 C'fgl,’r'f ':l:\lr‘:\?o'o’:f f“:g 7000 bit storage. Details included. $25.00 Aoy miogs® Shee
SN7401N s:,ane as' ﬁuoo open fonzc‘t';,"r" ‘45 MOTOROLA POWER TRANSISTOR 2N3448 5-50 MC ... 19.
i i NPNS « PWR ¢ 115 watt « 80 volt $1.50 Also—Power Sup-  1:208 TRANSMITTER
SN7402N Quad 2 input NOR gate ... .45 - pHes, Amplifiers. 25-50 MC . ... 29.95
SN7404N Hex inverter ... .45 Please add postage for above items Modules, ete. Write  CY-938 CABINET 7.95 9.95
SN7405N Hex inverter open collector . .45 Send 25¢ for Surplus Catalog . . . —Dept. RE C-847 CONTROL
g:;:éON Erip:e43 input NAND gate ... .45 c BOX ¢ o uemoan 8.95 12.95
ON a i t NAND te ... .45
SN7430N 8 input NAND gate 2 i 'LOHNB ME::NALJR' E,;Emgr,'o: Send For Our BIG CATALOG No. 71
SN7440N Dual 4 input NAND buffer ... .45 .0, Box E. Lynn, Mass.
SN7441N BCD-to-decimal decoder/driver 1.45 AIR RA O SALES
SN7447N BCD-to-seven segment Circle 98 on reader service card 1016 E. EUREKA - Box 1105  LIMA, OHIO - 45502
= — decoder/driver o oo Zgg
N74 J-K Master slave flip flop ... B
SN7473N Dual J-K Master slave flip flop .88 E 1l
SN7474N  Dua, Dtype edge triggered . 75 1 CLASSIFIED COMMERCIAL RATE (far firms or individuals offering commercial praducts ar services).
SN7475N Quad bistable latch .............1.65 90¢ per word . . . minimum 10 wards.
SNtGSNl Ghat J-K Ma;sterdslalve DR NON.COMMERCIAL RATE (for individuals who want ta buy or sell persanal items) 60¢ per word
wi pre-set an clear ......... - .
SN7481N 16 Bit memo tch pad) ... 1.75 -Lnolminimu i -
SN7483N 4 Bit] binary %'ﬁs:‘rjz;:r ?_a,_ 245 FIRST WORD and NAME set in bald caps at no extra charge. Additienal bold face at 10¢ per word.
g.’:;ﬁg? gegade counlter. ; ... 1.45 Payment must accompany all ads except thase placed by accredited advertising agencies. 10%
N Bi-directional counter ........... 3.45 . . R s B o 3 . B Pty
SN74193N Binary up down counfer . S discount an 'Ichan‘;ecu*.nve insertions, hnf psufi in ct;dvt;nce. Misleading or objectianable ads nat
SN74154N Divide by 16 ......occoooorvriiices 345 ( accepted. Copy for Dec. issue must reach us before Oct. 1. i
J
J G-E 3.5w AUDIO e ——— Pl e Ll st
“IC DIP" AMPI PR-263 [—
, CLASSIFIED ADVERTISING ORDER FORM
cont. duty. 9-’to-f¥0v§ $3.95
:;lé)r;:lg.. For phono, tabpe, 3 for $10 H
1 2 3 4 5
L'NEAR Brand new! Spec sheets. I
AMPLIFIERS Buy 3 — take 10% discount. |
State case ftyvie I [ 7 8 g lo
Type Description Sale I I
1 709C Operational $.69 l 11 12 13 14 15 |
O 723c Volt. Reg. 1.19 \ I
0 7a1c Freq. Comp 709  1.19 |
0 709-709  Dual 709's 1.49 .
0 741-741 Dual 741% 1.98 I 16 17 18 18 20 |
——
ALPHA-NUMERIC |
INDICATOR TUBE RTL ICs 21 22 23 24 25 |
|
75¢ 3 tor 52.00 I
ony $8.88 Syt | |
W/tube socket ype eschiption I 26 27 28 29 l
[0 909 Buffer l
3. for $24 [] [ 911 4 In. Gdadze | |
W ) 912 Half Adder : - i,
veerrnod thparre | R " E 2 |
igh A z i n. ) .
wee Ao 2 ot 00 |5 338 Srinvien | | | (@50 Non Commaril Rates_g
O 5io buol sura” ] | | To-otWords | @90 Commeril e e %
{] 15¢ CATALOG on Fiber Optics, 'ICs’, Semi’s, Parts | @ .10 =5 ADDRESS 1
Terms: add postage. Rated: net 30, cod’s 25 7 . I Total Encl d 5 l
Phone Orders: Wakefield, Mass. (617) 245-382 | Payment must ac. cin STATE 1P I
Retall: 211 Albion St.. Wakefield, Mass. l Insert——time(s) fo.m'p:ny pml'd:'c :nd-
P.0. BOX 942 R I through accred.  SIGNATURE I
POLY PAKS EMuonms Starting with lssue  1ted mdvertislog  MAIL TO: RADIO-ELECTRONICS, CLASSIFIED AD DEPT., |
» 01940 | agency 28 200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003 |
e e e e e e e e e e e et e e e e e e e e
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INTERNATIONAL Fre ue ncg
Mmeler

@ Tests Predetermined Frequencies
25 to 1000 MHz

® Extended Range Covers 950 MHz
Band

® Pin Diode Attenuator for Full Range
Coverage as Signal Generator

® Measures FM Deviation

FM-2400CH

E

~

f The FM-2400CH provides an accurate

| frequency standard for testing and adjust-

' ment of mobile transmitters and receivers
at predetermined frequencies.
The FM-2400CH with its extended range
covers 25 to 1000 MHz. The frequencies
can be those of the radio frequency chan-
nels of operation and/or the intermediate
frequencies of the receiver between 5
MHz and 40 MHz.

Frequency Stability: = .0005% from +50°
to +104°F,

Frequency stability with built-in thermom-
eter and temperature corrected charts:
+ .00025% from +425° to 4125°
(.000125% special 450 MHz crystals
available).

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

R

FM-2400CH

(meter only) ... N $595.00
RF crystals (with tem-

perature correction).... 24.00 ea.
RF crystals (less tem-

perature correction).... 18.00 ea.
IF crystals............._ . catalog price

& AN N\
INTERNATIONAL

>

CRYSTAL MFG. CO,, INC.

10 NO. LEE ® OKLA. CITY, OKLA. 73102 )
Circle 92 on reader service card

102 RADIO-ELECTRONICS

WRITE FOR CATALOG




Gut arc-hack In
TV damper circuits
with RCA tubes...

These are the 10 most popular industry types for TV
damper circuits. The cathodes in these RCA tubes are pre-
coated to reduce arcing.

A special manufacturing process pre-coats the cath-
ode and pressure-welds the coating. This produces a
smooth, uniform surface that virtually eliminates arcing.

In every way, the quality that goes into these tubes
backs up your reputation for quality work, Systematic

parts inspection, tough environmental testing, sample life
testing . . . these are some of the ways we build quality in
and then check it out.

See your RCA tube distributor for the complete line
of RCA tubes for damper circuits, high-voitage circuits and
all your other tube needs.

RCA | Electronic Components | Harrison, N.J. 07029.




WHY REPAIR TV TUNERS?
CASTLE REPLACEMENTS

STAEF QY w1 0 & ) % = %) &8 o 505 &

Select by part number below. Write, phone or wire order.

No mailing ... no waiting ... no nonsense!

STOCK SHAFT LF. OUTPUT
UNIVERSAL REPLACEMENTS No. HEATERS Min.* Mox* Snd.  Pic. PRICE
Prefer to do it yourself? CR6P  Parallel 63v 1%~ 37 4125 4575 895
These Castle replocement tuners are oll equipped with memory fine CR7S Series 600mA 134" 3”7 4125 4575 9.50

s e pen vih pls e o Ut tuwr Ther'comtCRBST Sores GSOmA_1%” 3 41.25 4575950
sands of populor TV receivers. CRBXL Parallel 6.3v 2% 12”7 4125 4575 1045
“Supplied with mox. length seiector shaft {meosured from tuner front CRIXL  Series 600mA 215" 12”7 4125 4575 11.00

2RIon’'S liRlgesgvovpcuiftolsuil CROXL Series 450mA 21" 12 41.25 4575 11.00

@ EXACT REPLACEMENTS Purchase autright . . . na exchange needed. 51 5.95 ea.

Castle replacements made to fit exactly in place of ariginal tuner. Available in the follawing popular numbers.

ADMIRAL EMERSON  340042-1 LOPTT399Y 470V030HO01 175424

175-72) 175-1133 MISC. INCLUDING
340052- 1 LOPTT3%9YA 76-13955-) KRKI133BC 470V049HO!L 175-426 175-722 175-1134
94E210-1 471351 340053-1 OPTT399YA 76-13955-2 KRK133D 470V 149HO! 175-431 175.731 175-1135 ERIYATE LABELS
94E210-3 471512 340066- 1 OPTT402 76-13955-5 KRK133U 470V 151HO) 175-454 175-732 175-1136 TA82
94E227-2 471515 340067-1 LOPTT402 470V1S8D03  175.601 175-733 175-1137  TaA124
94E228- 1 471678 330069- 1 CPTT403 470V161D03  175.602 175-734 1751138 TA129
94E229-4 471682 340078- 1 OPTT404 RCA SEARS 470V188DOY  175.604 TR 175-1139  TA131
94E229-8 471700 340078-2 OPTT4044 470V188D0Z 175621 e 175-1140  TAI33
9402571 340095-2 CPTT405 KRK103A 95-75 470V190D01  175_p22 175-737 175-1141  TA136
94D257-7 OPTT414A KRK103C 95-141-0D 470V191DCI1 175-640 175-748 175-1142 TAl38
94D257-49 GE 340130-1 KRK103F 95-358-0 470V191D62  |75.64) 175.7139 175-1143  TA147
94E260-8H KRK103L 95-437-0A  470V191D03  |75.642 175-740 i75-1144  TA150
94E26C-11  ETB6X188 MUNTZ KRK104A 175-643 175-741 175-1145 TAL57
94E261-1B  ET86X208 MOTOROLA KRK104C 95-480-3D 175-644 175742 175-1146  25A124)-002B
94E261-1C ET86X212 PRO352-1 KRKI04F ZENITH 175-645 175743 175-1147 25A1241-004B
94E261-1D  ET86X213  OPTTI23C PRG364 KRKI104L 95.500-0A 175-646 175744 175-1148  25A1241-005B
94D261-4 ET86X214  OPTTIZ2ID PRO376 KRK107Ax 95-500-1A  175-167 175-647 175-745 175-1150  25A1241-006B
94C273-2 ET86X215 TT133A PR9021 KRKi07B* 95-500- 1B 179-i68 175-660 175-746 175-1151 25A1245-005D
94C273-4 ET86X221 TTI133YA PR9044 KRK107Cs 175-170 175-661 175-747 175-1152 25A1245-006D
94C273-7 ET86X224  L7T307A PR9045 KRK107D% 175-201 175-662 175-748 1751153 25A1245-009
94C273-8  ETB6X22T  RTTj24 PRI050 KRK]07E* SYLVANIA  175-202 175-663  175.756 1751154  25A1245-011
94C273-9 ET86X230  CPTTI12A PR9058 KRK107F* 175-2024 175-666 175-75% 175-1155  25A1246-001
94C273-10  ET86X231  CPTT338B KRK10BA* 54-11644-3  175-203A 175667 175-752 175-1156  25A1246-003
94C273-13  ET86X23Z  DCPTITI8B  oiypmpic KRK10§B= 54-11702-1  175-204 175-668 175-753 175-1157  25A1246-004
94C273-15  ET86X236  CMTT340A KRK108C# 54-17234-1  175-204A 175-669 175-754 175-1160  25A1246-0054
94C281-1K  ET86X242  CMTT340B CL4692-1 KRK108D#* 54-17436-2  175-206 175-671 175-755 175-1161  25A1247-002
94C286-1D  ET86X244 TT348B CL5220-1 KRKI08E* 54-17436-3 175-212 175-650 175-156 175-1162 25A1249-0C1A
ETB6X255  MTT348A CL28874-1 KRK108F* 54-17436-4  175-213 175-681 175-757 175-1163  25A1249-001E
94C286-1J ETB6X256 VTT348B CL29554 KRKI113B 54-17436-5 175-214 * 175-682 175-758 175-1164 25A1253-001
94C286-1L  ET86X265  VTT349B CL29566 KRK116B 54-17778-1 175-216 175-683 175.759 175-1165 25A1253-C01B
94C286-4] ET86X277 CPTT350B CL29650 KRKI11BA= 54-23853-3 175-220 175.684 175-760 25A1253-001D
94C286-5 ET80X28!  CpTT35%YA  GL33579 KRK11BC# 54-23857-2  175.222 175-685 175-761 25A1256-0G1C
94C2H6-12 TT361Y CL33858 KRK118D#* 54-78093-1  |75-228 175-686 175-762 175-1168  25A1258-001A
94C286-16  peaTqT  OPTT361YB  CL34190 54-88847-3B  175-230 175.687 175-763 25A1258-001C
94C289- 1 CPTT366Y CL34835 KRK123D 54-89093-1 175-232 175-688 175-764 25A1263-001
110-17 CPTT366YD  K24013USA-1C  KRKI24AA 54-89720-1A 175-254 175-689 175-1101  175-1172  25A1264-001B
110-24 OPTT366YD  KS50013USAH-3 KRKI124U 54-89720-3  175-256 175-690 175-1102  175-1175  25A1265-001B
110-25 NCPTT376YA KRKI127AA 54-89840-2A 175-262 175-1103  175-1176  25A1268-001
CURTIS 110-33 CPTT378YA KRKI127AB 54-94689-3  175-264 175-708 175-1104 1751177 25A1270-001
MATHES 110-38 NCPTT378YA  piCO KRKI127B 54-97948-6 175-266 175-1105 006-014700
OPTT385Y KRK127BA 54-97948-7  175-268 175-711 175-1106 006-015000
741l OPTT385YA  76-12405-4 KRK127E 175-272 175-712 i75-1108 006-015700
7A17 MAGNAVOX OPTT386YA  76-13579-5 KRKI127L 175-402 175-713 175-1118 006-016500
7438 OPTT388YA  76-13579-7 KRK127T WESTING - 175-405 175-715 175-1119 006-017300
TA48 340009-1 CPTT396YA  76-13579-8 KRK127U HOUSE 175-406 175-716 175-1120 006-017700
7A050 340010-1 OPTT390YB  76-13579-9 KRK127W 175-412 175-717 175-1121 006-018600
7A53-001 340017 OPTT39% 76-13851-2 KRK128AB 470VOOTHO3  175-416 175-718 175-1122 006- 020100
7A056-001  340038-1 SCPTT394 76-13871-1 470VO019HOS 175-418 175-719 175-1131 006 -020900
7A59-00] 340040- | AOPTT399 76-13945-1 KRKi28U 470V019MO1  175-420 175-720 175-1132 006-021000

*Supplied with new channel indicator skirt knob, original illuminated dial is not used.

@OVERHAUL SERVICE — All makes and models. @ CUSTOM EXCHANGE REPLACEMENTS

$9.95 When our inspection reveals that original tuner is unfit

VHF or UHF tuner (1960 or later)
for overhaul, we offer an exact replacement

TRANSISTOR tuner $9.95 If exact replacement is not available in our stock we
COLOR tuner $9.95 custom rebuild ‘the original at the exchange price.
Overhaul includes parts, except tubes and transistors. (Replacements are new or rebuilt.)

Dismantle tandem UHF and VHF tuners and send in defec- @PROFESSIONAL “CONTACT OVERHAUL” KIT

tive unit only.

Remove all accessories...or dismantling charge may apply. Do your own minor tuner over-
Your tuner will be expertly overhauled , aligned to original hauling by using this professional T
standards and warranted for 90 days. kit of chemicals. Dealer Net $5.50

CASTLE TV TUNER SERVICE, INC.

MAIN PLANT:5715 N. Western Ave., Chicago, lll. 60645 e Ph. 312—561-6354
EAST:130-01 89th Rd., Richmond Hill, N.Y. 11418 e Ph. 212—846-5300

Circle 93 on reader service card






