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DIGITAL WIPER DELAY
Build it and add it to your car.
Provides intermittent windshield wiper

operation and is programmed automatically. '
Turn to page 60.

New metal-particle tape for recording
. promises ultra-performance in the
« nearfuture. Forthe complete story,
*  turnto page 49.

VIDEO TANK GAME

Use your cannon to destroy your opponent
first but watch out for the barriers.
Construction starts on page 52.

Part 2: 4-digit display reads out
between 1 pF and 9999 uF.
Turnto page 67.
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600 MHZ. FREQUENCY COUNTER

10.1 PPM

TCXO

OPTO-8000.1

€ 0PT0-8000

LEAD ZERD
_.'

WFE SUPPREGS

This new instrument has taken a giant step in
front of the multitude of counters now available.
The Opto-8000.1 boasts a combination of fea-
tures and specifications not found in units cost-
ing several times its price. Accuracy of =0.1
PPM or better — Guaranteed — with a
factory-adjusted, sealed TCXO (Temperature
Compensated Xtal Oscillator). Even kits re-
quire no adjustment for guaranteed accu-
racy! Built-in, selectable-step attenuator, rug-
ged and attractive, black anodized aluminum
case (.090" thick aluminum) with tilt bail. 50
Ohm and 1 Megohm inputs, both with amplifier
circuits for super sensitivity and both
diode/overload protected. Front panel in-
cludes “Lead Zero Blanking Control” and a
gate period indicator LED. AC and DC
power cords with plugs included.

OPTOELECTRONICS, INC.

5821 NE 14 Avenue
Ft. Lauderdale, FL 33334
Phones: (305) 771-2050 771-2051

Phone orders accepted 6 days, until 7 p.m.

wsbioum hew

SPECIFICATIONS:
Time Base—TCXO +0.1 PPM GUARANTEED!
Frequency Range—10 Hz to 600 MHz
Resolution—1 Hz to 60 MHz; 10 Hz to 600 MHz
Decimal Point—Automatic
All IC’s socketed (kits and factory-wired)
Display—8 digit LED
Gate Times—1 second and 1/10 second
Selectable Input Attenuation—X1, X10, X100
Input Connectors Type —BNC
Approximate Size—3"h x 7%2"w x 62"d
Approximate Weight—2%2 pounds
Cabinet—black anodized aluminum (.090” thickness)
Input Power—9-15 VDC, 115 VAC 50/60 Hz

or internal batteries
OPTO-8000.1 Factory Wired
OPTO-8000.1K Kit

$299.95
$249.95

ACCESSORIES:

Battery-Pack Option—Internal Ni-Cad Batteries and charging unit
$19.95

P-100—DC Probe, may also be used with scope  $13.95

P-101—LO-Pass Probe, very useful at audio frequencies
$16.95

P-102—High Impedence Probe, ideal general purpose

usage $16.95

Probes:

VHF RF Pick-Up Antenna-Rubber Duck w/BNC #Duck-4H $12.50
Right Angle BNC adapter #RA-BNC § 2.95

FC-50 — Opto-8000 Conversion Kits:
Owners of FC-50 counters with #PSL-650 Prescaler can use
this kit to convert their units to the Opto-8000 style case, includ-
ing most of the features.

FC-50 — Opto-8000 Kit $59.95
*FC-50 — Opto-8000F Factory Update $99.95
FC-50 — Opto-8000.1 (w/TCXO) Kit $109.95

*FC-50 — Opto-8000.1F Factory Update $149.95
*Units returned for factory update must be completely as-
sembled and operational

TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order
for shipping, handling and insurance. To all other countries, add 10% of total or-
der. Florida residents add 4% state tax. C.0.D. fee: $1.00. Personal checks must
clear before merchandise is shipped.

CIRCLE 18 ON FREE INFORMATION CARD
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Only eight TV tubes
can make a warehouse
out of your backroom.

To offer fast replacement
for 385 different TV tubes,
you'd have to open a ware-
house. Or, you could open
eight Sylvania picture tube
cartons.

Our eight Universal Color
Bright tubes are designed as

VR PP

direct replacements for 385
bonded safety plate picture
tubes. And they're designed
so well that they're offered
with a five-year limited
warranty.”

Call your Sylvania dis-
tributor to stock up on Color

SYLVANIA

CIRCLE 68 ON FREE INFORMATION CARD
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“Limited warranty. Labor not included.

Bright tubes. Then, you
won’t have to wait days for
your customer’s new tube to
be delivered.

You can order a Color
Bright for immediate deliv-
ery right from your own
backroom.

Electronic

Components
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We didn't have 1o make a betfer2 frack
fhan our RS-1500. SO we made a 4 frack.
INfroducing the RS1506.

Ingenuity is trelv 1a-e. Repeated ingentity s true
genius. Like the Tecanics 4-track RS -1506. B offers
twice the prccram fime of our 2-treck R3-1300.

It also cfle-s tFe award-winning RS-1500's
“Isolated Loop’’ tape trensport with a quar<z-locked,
phase-contral ed, direct-drive capstan.

By iscloting the tape from externa influences
we minimizedtc pe -ension to a corstant 80 mgs.
Previding extre nelw staole tape transport and low
head wear. Wh le rducing modulatior no se and
wow and flu-ter to a point where they are karely
measurable 1 zonventional laboratory equipmert.

Electronizally, too, Technics RS-1£206 >rovides
the same levzl cf professional cont-ol as its
predecessor. A segarate microphon= ampl fier.
Mixing amplifer. Aad separate three-posit on bia:
equalization switchas. While IC full- og ¢ function
permits absclute freedom in switching mod=s.

Also available is an opticnal full-fecturz in“rared
wireless rem>-e cortrol (RP-070). It lets you opera-e

all transport functions and record from up to 20 feet.
For the same performance as the RS -1506 with
the convenience of auto reverse, there’s the RS -1700.
Zompare specifications. Even with the best 2-track
decks. TRACK SYSTEM: 4-track, 2-channel recording,
plcyback and erase. 24track 2-channel playback
4-hecd system. FREQ. R2SP.: 30-30,000Hz, =3dB
(—1CdBrec.level) at 15ips. WOW & FLUTTER: 0.018%
WRWNS at 15ips.S/NRATIO: 57dB (NAB weighted)
at 15 ps. SEPARATION: Srea-er than 50dB. RISE TIME:
0.7 secs. SPEED DEVIATION: * 0.1% with 1.0 or
1.5mil tape at 15ips. STEED AUCT.: 0.05% with 1.0 or
1.5mil tape at 15ips. PI"CH CONTROL: =6%.
Technics 4-track R3-1506 and auto-reverse
RS-1700. A rare combiaation of audio technology.
A new standard of audio excellence.

Technics

Professional Series

CHRCLZ 57 ON RREE INFORMATION CARD
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Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS
Electronics publishers since 1908

NOVEMBER 1978 Vol. 49 No. 11

BUILD ONE 52 Tank!
OF THESE A dedicated TV battle game. Use your cannon to destroy your

opponent, but watch out for the land mines.

60 Automatic Wiper Delay
Digital system for your car provides intermittent windshield wiper
operation and is programmed automaticailly.

64 2 to 200,000-Hz Function Generator
Part 2: Build it around the latest state-of-the-art waveform
generator |C.

67 Digital Capacitance Meter
Part 2: 4-digit display reads out between 1 pF and 9999 uF.

71 Frequency Counter In A Probe
Part 2: Self-contained in a probe this 6-digit counter makes a
worthwhile project.

DIGITAL 41 Digital Troubleshooting Is A Cinch
A look at typical faults, troubleshooting techniques, and test
ELECTRONICS equipment to speed the job.

45 Digital Logic Charts
4-pages of tear-out reference sheets that are chock full of logic
circuit information.

77  Circuit ldeas
A nifty way to generate sinewaves digitally.

82 Computer Corner

How to use the 8085 with an A/D converter to monitor eight analog

channels.

GENERAL 4

ELECTRONICS
14

37

80

Looking Ahead
Tomorrow’s news today.

Guest Editorial
Science for journalists.

New! All-In-One Speakerphone
Standard phone and speakerphone in a single compact
uitra-modern package. Here's the circuitry and how it works.

Hobby Corner
Where to get parts, substituting parts and wiring prototype
projects.

HI-FI 49
STEREO

New Breakthrough In Audio Tape

Metal-particle tape for audio recording provides increased output
level, reduced distortion, added hic' -frequency response and
improved signal-to-noise ratio.

TELEVISION 8

84

84

CET Test
Test your knowledge. Another in
practice guides.

ontinuing series of CET

Jack Darr’s Service Clinic
Locating replacement parts for orphan sets.

Service Questions
R-E’s Service Editor solves reader problems.

EQUIPMENT 26
REPORTS 32

34
36

Data Precision Model 1350 Digital Multimeter
Simpson Model 452 Dual-Trace Scope.
Radio-Shack TRS-80 Computer System

Electra Bearcat Model 250 Programmable Scanner

ON THE COVER

That brick wall is made up of a
large number of very special
telephones. Take a look at the
circuitry and how it works. Just
turn to page 37.

+12 1 {1.25 MICRON HEAD |-+
+8F—METAFINE
+4—1—
o
3 o
5 4| CHROMIUM ==
g DIOXIDE [ LIy
=
S | N
o
412—J~—MAXIMUM AN
18 MODULATION LY
| LEVEL SATURATION
_2[]__ 4
gl 111 [ 1
300Hz  1kHz 3 5  15kHz

FREQUENCY, Hz

NEW METAL-PARTICLE TAPE promises higher
output levels with lower distortion. Story starts
on page 49 and presents full details.

2 i)

b ] PULL-UP RESISTOR
e

ol WIRED-0R/WIRED-AND

-d—1 g=ab +cd

WIRED-OR/WIRED-AND is just one kind of digi-
tal circuit covered in digital troubleshooting
story on page 41.

Radio-Electronics, Published monthly by Gernsback
Publications, Inc.,, 200 Park Avenue South, New York,
NY 10003. Phone: 212-777-6400. Second-ciass postage
paid at New York, NY and additional mailing offices.
One-year subscription rate: U.S.A. and U.S. possessions,
$9.98, Canada, $12.98. Other countries, $14.98. Singie
copies $1.25. © 1978 by Gernsback Publications. Inc. All
rights reserved. Printed in U.S.A.

Qub

DEPARTMENTS 134
14

98
94
135
16

Advertising Index 105 Market Center
Advertising Sales Offices 6 New & Timely
Books 99 New Literature
Computer Products 88 New Products

Free Information Card 96 Stereo Products

Letters

iption Service: Mail all subscription orders,
changes, correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
Subscription Service, Box 2520, Boulder, CO 80322.

A stamped self-addressed enveiope must accompany al
submitted manuscripts and/or artwork or photographs if
their return is desired should they be rejected. We
disciaim any responsibility for the loss or damage of
manuscripts and/or artwork or photographs while in our
possession or otherwise.

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and t

Because of possible variances in the quality and condition of materiais and workmanshlp used by readers, Radio-Electronics disclaims any responsibility for ‘the safe and propor

functioning of reader-built projects based upon or from plans or information p

d in this
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Projection TV: Three-tube projection TV is now in the
> lines of several major-brand TV manufacturers. Advent’s
new Model 760 has a 72-inch screen and a horizontal in-
line-tube arrangement permitting a long, low projector
which does added duty as a cocktail table. (Please don’t
spill your drinks on the electronics.) Panasonic and Quasar
both have different versions of 60-inch one-piece sets—the
optics are the same but electronics and furniture are differ-
ent. Mitsubishi (MGA) has a two-piece 72-inch projection
system and a one-piece 50-inch system. Sharp has a 72-
inch two-piece system similar to Mitsubishi’s. Sony has two
one-piece units, with 50- and 70-inch ‘screens, each with
three tubes and two lenses. GE has the rear-view unit
described in the July 1978 issue of Radio-Electronics. All
the three-tube major-brand systems sell for more than
$3,000. The GE single-tube unit is $2,800.

- New feud? Remember hand wiring vs. printed circuits?
. We may be getting ready for a new RCA-vs.-Zenith dispute
over set construction, but this one is much tougher to call.
In introducing its 1979 color TV models, RCA quietly inau-
gurated a new chassis in two high-end 19-inch sets, and
company spokesmen indicated that this indeed is RCA’s
chassis of the future. What’s so special about it? Well, it's
all one piece—not modular. RCA officials explain that the
modular chassis has performed its function by introducing
technicians to solid-state TV circuits. They said that 20% of
modules returned to RCA for servicing have tested good,
with no defects, and presumably the problem was in the
connections. The new chassis reduces physical connec-
tions by 75% (to 30), wires from 150 to 40, hand-solder
joints from 200 to 75. RCA concedes that it might cost a
little more to repair the new set than its modular predeces-
sors, but says repairs should be required less frequently.
So the very next week, what does Zenith do? Why, it
introduces a brand spanking-new modular chassis, that's
what. Well, the chassis has been quietly in use for some
months, but now it's got a name (Triple-Plus). It has eight
modules and low-cost Zenith-developed connectors that
are claimed to compare favorably with military specs.
Zenith's argument for modular: “The cost saving of the
unitized chassis is not enough to give up the service advan-
tages . . . This 100% modular chassis permits virtually
100% in-home repair.”

More metal tapes: Although criticized by some competi-
tors, 3M’s introduction of its revolutionary metal-alloy
audio tape (see Radio-Electronics, September 1978) may
have established a standard of sorts. Fuji already has
announced it will be next on the market with a metal tape,
and company spokesmen indicated that it would be com-
patible with the 3M Metafine tape. Next to come in line has
been BASF, which announced it had distributed samples to
Japanese equipment manufacturers, with coercivity levels
of both 950 and 1,100 oersteds. However, BASF suggested
that any industry coercivity standard not exceed 1,000
oersteds. TDK also has a metal-particle tape and has
provided samples to hardware manufacturers.

& RADIO-ELECTRONICS

!

Videodisc boxscore: As the time draws nearer for the
first U.S. consumer marketing of home videodiscs and
players (at press time it was still scheduled for December or
January in three or four introductory cities), more new
systems are showing up. For the record, here’s a summary
of what has surfaced to date: Ted—developed by German
Telefunken, British Decca and a joint subsidiary called
Teldec, this mechanical system uses a flexible one-sided
8%-inch discs which play for up to 10 minutes each. It has
been marketed in Germany and Japan, is now principally
used for education and training purposes. Philips/MCA —
an optical system which will be marketed to consumers
initially by Magnavox, later also by Universal-Pioneer of
Japan. It uses 12-inch reflective double-sided discs. These
play for up to 30 minutes-per-side and revolve at 1800 rpm
while longer-playing discs (up to 60 minutes-per-side)
revolve at a speed varying from 600 to 1800 rpm. The pick-
up never touches the disc. RCA—this is a capacitance
needle-in-groove system that plays for up to one hour-
per-side of each two-sided disc, revolving at 450 rpm. RCA
hasn’t yet made a commitment for marketing. Thomson-
CSF—this French system, like Philips/MCA, is a laser-read
optical system, but the discs are transparent rather than
reflective. Two-sided discs are possible. Discs demon-
strated have played for up to 30 minutes-per-side. The disc
revolves at 1500 rpm for the PAL color system, 1800 rpm
for NTSC.

A few units are being produced for demonstration and
industrial-institutional uses. MDR—Magnetic disc record-
er, originated in Germany and demonstrated in various
forms, both records and plays back using an oxide-coated
plastic disc. Visc—Mechanical system developed by Mat-
sushita, playing 30 minutes or 60 minutes-per-side of a
12-inch disc, depending on version used, revolving at 450
rpm. Smaller seven-minute disc is the size of a 45-rpm
audio disc and revolves at 720 rpm. No announced plans
for commercialization. Sony— Reflective optical disc, laser-
read, similar to the Philips/MCA development except that it
revolves at 900 rpm. Provides up to one hour-per-side of
two-sided 12-inch disc. No announced plans for commer-
cialization. JVC—Capacitance system using ungrooved
disc revolving at 900 rpm, claimed to have many advan-
tages of optical systems but lower costs because of elimi-
nation of necessity to use laser pickup. No known plans for
commercialization.

Color, China and USSR: The U.S. may be officially tilting
toward China in its foreign policy, but in color TV technolo-
gy it's dealing more closely with the Soviet Union. RCA,
Owens-lllinois Glass and several Japanese firms have
received contracts, estimated to total more than $100
million, to provide the USSR with color tube manufacturing
equipment and technology. Meanwhile, Hitachi and Toshi-
ba are understood to have negotiated contracts with China
to build a color tube plant and an IC development and
manufacturing facility, respectively, with a total value of
about $245 million.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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SUBSTITUNER

FLORIDA. ... .........

GEORGIA. . ..... ... .
ILLINOIS. .. .. ...... ..

INDIANA. .. ... .. ... ...

KENTUCKY. . ...... ...
LOUISIANA.. . ... ...
MASSACHUSETTS
MISSOURI. ... ... ... ..

TSC PROVIDES YOU WITH A COMPLETE
SERVICE FOR ALL YOUR TELEVISION
TUNER REQUIREMENTS

BLOOMINGTON, INDIANA 47401. ... ... ......... 537 South Walnut Street. . ...... ............

BIRMINGHAM, ALABAMA 35212. ... .. ..... . ... 5623 1st Avenue N.. ... ... ... .. ... ... ... ..

LITTLE ROCK, ARKANSAS 72204. .. ..... ... ... .. 4200-C Asher Avenue. . ...... ... .. ... ........
MODESTO, CALIF. 95351, ... ... ................ 123 Pheenix Avenue. . ... .......... ... ... ....
NATIONAL CITY, CALIF. 92050................. 117 East 8th Street. .. ..... . ..... ... Fu¥. o b
NORTH HOLLYWOOD, CALIF. 91601............. 10654 Magnolia Boulevard. ... ... .. .. .. ... . ...
SAN MATEO, CALIF. 94402. . .................. . 600 South Amphiett Boulevard. ... ... .. .. ... ..
TAMPA, FLORIDA 33606. . ...................... 1505 Cypress Street. ... ........... .. ... .....
FT. LAUDERDALE, FLORIDA 33309........ p——— 3516 N.W. 10th Avenue. . ... ... ... ....... ..
ATLANTA, GEORGIA 30310. . ................... 646 Evans Street SW. . ... ... ... .. .. .. .. ..

URBANA, ILLINOIS 61801. ... .. ... ........... .. 908 East Main Street. . ... ... ... ... .. ... . ..

SKOKIE, ILLINOIS 60076. . ... ................... 5110 Wast Brown Street. ... ... ..............
INDIANAPOLIS, INDIANA 46204. .. ... ........... 112 West St. Clair Street. . . ............. ... ..
SOUTH BEND, INDIANA 46619.. .. ... .. v 300 | BH 4.0 2010 Western Avenue. ... ... ... ... ... ...
LOUISVILLE, KENTUCKY 40217 ... ............. #7 Dahlem Center, 826 Eastern Parkway. .... ..
SHREVEPORT, LOUISIANA 71104. . . ... .. ........ 2423 Southern Avenue. .. ... ... ... ... ......
SPRINGFIELD, MASS. 01109. . ... ............. .. 144 Boston Road. . . . .......... ... ...........
ST. LOUIS. MISSOURI 63132. .. ....... .. ...... 9577 Page Avenue. . .. ... ... ... ... ..
LAS VEGAS, NEVADA 89102. ... .. . . . ... ...... 1114 South Casino Center Blvd.. . ...... .. ....
TRENTON, NEW JERSEY 08638.. ... ............ 1139 Pennsylvania Avenue. .. ... .............

JERSEY CITY, NEW JERSEY 07307 .. .. .......... 454 Central Avenue. ... ... .. Jamalia ] s T T
ROCHESTER, NEW YORK 14606......... ... .. ... 25 Howard Road. .. ............ ............
GREENSBORO, N. CAROLINA 27405....... ... ... 2914 East Market Street. .. ... ... ... ... . ... .
CLEVELAND, OHIO 44109. .. ... ............... 4525 Pearl Road . . ... . ... .. .. ... ... .........

PORTLAND, OREGON 97210.. ... ....... ... .... 1732 N.W. 25th Ave., P.O. Box 10141. . ... ...
PITTSBURGH, PENNSYLVANIA 15209............ 515 Grant Avenle. . icussusmond fAblaaacaenls
MEMPHIS, TENNESSEE 38111. .. ... ... .. ... .... 3158 Barron Avenue. . ...... ................
DALLAS, TEXAS 75218. .. ... . ... .. ........... 11540 Garland Road . . . . ........... ..........
ST. LAURENT, QUEBEC H4N-2L7 ... ... ... ... .. 305 Decarie Boulevard. .. .................. ..
CALGARY, ALBERTA T2H-1Y3. ... ... . ..... .. P.O. Box 5823, Station ““A’ ... ... ......... ..

If you want to branch out into the TV Tuner Repair Business write to the

Bloomington Headquarters about a franchise.

CIRCLE 26 ON FREE INFORMATION CARD
www.americanradiohistorv.com

. 812/ 334-0411

. 205/592-9150
. 501/661-0393
. 209/521-8051

. 714/477-8746
. 213/769-2720
. 415/ 348-3292
. 813/253-0324
. 305/566-4882
. 404/ 758-2232
. 217/ 384-2052
. 312/675-0230
. 317/632-3493
. 219/288-8918
. 502/452-1191

. 318/ 221-3027
. 413/788-8208
. 314/ 429-0633
. 702/ 384-4235

. 609/ 393-0999

. 201/792-3730

. 716/ 647-9180

. 919/273-6276

. 216/741-2314

. 503/222-905¢ Z
. 412/821-4004
. 901/458-2358
. 214/ 327-8413
. 514/748-8803
. 403/243-0971
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Bell Labs designs communications
system for the disabled

Bell Laboratories, together with the Tele-
phone Pioneers of America (a voluntary
industrial organization), has designed Unix,
an experimental computer-based commu-
nications system for severely handicapped
persons, such as cerebral palsy victims.

BELL LABS COMMUNICATIONS SYSTEM,
Unix, contains a large keyboard with recessed
keys that can be used by severely handicapped
persons. Here a cerebral-palsied child uses a
cap pointer to type a message on the key-
board.

The Unix system uses a special oversized
keyboard coupled to a computer that is
connected to a TV set and a page printer.
The keys are large recessed pushbuttons
that can be pressed either by a finger or by
a pointer attached to a cap worn by the
user that is controlled by head motion.
Pressing the buttons with the pointer
causes the ‘‘typed”’ message to appear
immediately on the screen; two other push-
buttons can be pressed for a copy of the
message.

For simplicity and to reduce the amount
of typing to a minimum, abbreviations are
used for words, word endings and phrases.
For example, “GH” stands for | want to go
home,” and ‘“gb” means ‘‘goodbye.” A
standard list of abbreviations has been
preprogrammed by Bell, and instructions
for adding more abbreviations are being
developed.

The Unix system is designed so that up
to three persons can share it; it also lets the
computer perform store, retrieve, process
and control tasks simultaneously.

Best record of 1978 receive audio
awards

The 1978 Audio Excellence Record
Awards were recently presented by Audio-
Technica U.S., Inc., for discs in three cate-
gories: classical music, rock/pop and spe-
cial-interest recordings.

The winner in the classical music catego-
ry is a British recording of Tchaikovsky's
Six Symphonies and Manfred performed

by the London Philharmonic conducted by
Mstislav Rostropovich (EMI ELS 5099) and
produced by David Mottley. For rock/pop,
the top record was Steely Dan’s ‘“Aja,”
produced by Gary Katz (ABC AA 1006). In
the special-disc category, the award was
given to a direct-to-disc recording by Harry
James and His Big Band, produced by
Doug Sax and Lincoln Mayorga (Sheffield
Lab 6).

TI’s quarter-million-bit magnetic
bubble memory due in late '78

Some time in the last quarter of 1978, T
will release its new quarter-million-bit mag-
netic bubble memory IC, the TIB0303, with
a family of interface and control circuits
available in 1979.

The bubble IC is composed of a gadolin-
ium-gallium garnet substrate on top of
which is superimposed a layer of magnetic
epitaxial film. Permalloy metal patterns
placed on the film determine the way the
3-micron-diameter bubble domains move
when they are exposed to a rotating mag-
netic field, provided by two orthogonal
coils. When the magnetic field rotates, the
bubble domains move under the permalloy
patterns similar to shift registers.

\

TI'S MAGNETIC BUBBLE MEMORY is a quarter-
million-bit device. The advantages of bubble
memory technology include storage density
and nonvolatile characteristics.

The TIBO303 has a 7.2-ms average ac-
cess time (for the first bit of the 224-bit
page), a 0.9-watt power consumption, a
read-data rate of 100K bits-per-second,
and an operating temperature of 0° to
50°C. It comes in a 20-pin dual-in-line
package and measures 1.2 X 1.2 X 0.4
inches; the package includes the IC, the
magnetic coils, a permanent magnet set
and magnetic shielding, and costs $500.

Connecticut to receive first
off-track betting/entertainment
center

By the fall of 1979, New Haven, CT, will
be the site of Teletrack, the very first off-
track betting and entertainment center in a

theatre environment. The center will use a
closed-circuit TV system to provide betting
customers with on-track events and pad-
dock activities as they occur.

Teletrack was developed by General In-
strument Corporation, manufacturer of
electronic systems and components, and
built by AmTote, a subsidiary of the com-
pany, as part of the state’s off-track betting
system. Microwave transmissions will bring
the track events into the betting center,
where they will be displayed on giant 24-
foot by 32-foot screens, as well as on stra-
tegically placed monitor screens. Custom-
ers will place their bets through TIM 300
ticket-issuing machines, insuring the effi-
ciency of the betting operations.

TV MODULE SERVICING AIDS

-..iy)

GTE-SYLVANIA CHEK-A-BOARD CABLE kits
make it possible for technicians to service
solid-state TV sets without removing the chas-
sis. The Chek-A-Board kits, designed for use
with RCA and Zenith modular sets, contain
cables with female connectors on one end for
modules, and mating chassis connectors on the
other end. The two-foot cables, composed of
stranded muitilead ribbon wire, feature plated-
alloy conductors on acrylic plastic PC boards.
The side of each cable bears a different color
for ease in orientation.

1978 mid-year VTR sales to
dealers exceed 1977 figures
According to the Marketing Services De-
partment of EIA, total U.S. market sales of
home videotape recorders to dealers in-
creased in June 1978, and showed an
upward trend in the first six months of the
year—in contrast to sales for a similar peri-
od in 1977. During the first 26 weeks of
1978 VTR sales to dealers amounted to
142,490 units and the June VTR sales came
to 31,339.

Fotomat offers new
film-to-videotape service

Fotomat Corporation is now offering a
special service at all its 3400 stores in the
U.S.: it will transfer your film and/or slide
photography to a videotape cassette.

How it works is this: You take your film
(either 8-mm or Super 8-mm) and/or 35-
mm or 126-mm color slides to your Foto-
mat dealer who will transfer the material to
either Yz-inch Beta or VHS-format video-
tape. All you have to do is inform Fotomat
what type of VTR you own so that the
correct cassette format can be chosen.

continued on page 12
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We’ve done the impossible again!
A versatile and superior
frequency counter kit for only $89.95

Now you can forget about price/performance trade-offs
when you select a frequency counter. In Sabtronics'
Model 8100 you get features you once expected to pay
several hundreds of dollars for. But you pay only our low,
low price of $89.95!

Dare to Compare. This frequency counter, using LSI
technology, has the performance and input character-
istics you demand. Note the specifications: You will see
that the frequency range is guaranteed all the way to
100 MHz; and a high or low input impedance allows you
to select for high-frequency operation. And you'll see a
sensitivity that holds well over the frequency range; con-
venient selectable gate-time for best resolution; and
selectable attenuation; and even an optional pre-scaler.
Note the highly accurate time base, and its excellent
ageing and temperature characteristics. And a full 8-digit
LED display with floating decimal point, leading zero
suppression, and overflow indicator.

You would expect to find all these features together only
on a much higher-priced instrument. But Sabtronics’ ad-
vanced digital technology combines with your own skill
— you assemble this kit from our easy-to-follow instruc-
tions — to make it possible for you to have this fine
frequency counter at a fraction of what you would other-
wise expect to pay.

Free 10-day trial

Examine the 8100 Frequency Counter Kit for 10 days. If
not completely satisfied, return unassembled for full
refund of $89.95 purchase price.

=
sabtronics ;
INTERNATIONAL INC.

13426 Floyd Circle - Dallas, Texas 75243
Telephone 214/783-0884

Brief Specifications

e Frequency Range: 20 Hz to 100 MHz guaranteed (10
Hz to 120 MHz typical) e Sensitivity: 256 mV RMS, 20 Hz
to 70 MHz (20 mV typical); 45 mV RMS, 70 MHz to 120
MHz (30 mV typical) e Selectable Impedance: 1 MQ at
25 pF, or 50 0 e Selectable Attenuation: X1, X10, or X100
e Accuracy. = 1 Hz plus time-base accuracy e Ageing
rate: = 5 ppm/yr ® Temperature stability: = 10 ppm, 0°
to 50°C e Selectable Gate-time: 0.1 sec, 1 sec., or 10
sec, o 8-digit LED display with floating D.P., overflow
indication e Input: 9-15 VDC, 350 mA (550 mA with op-
tional prescaler) ® Input protection: 150 V RMS, 20 Hz to
10 kHz; 30 V RMS to 2 MHz; and 3 V RMS to 100 MHz
e Optional prescaler extends frequency range to 650 MHz.
(Available soon)

1
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1
= To: Sabtronics International, Inc. RE-11 |
1 13426 Floyd Circle, Dallas, TX 75243 |
| Please send me Sabtronics Model 8100 :
I Frequency Counter Kit(s) at $89.95 each $ I
I Texas Residents add Sales Tax 3 —— |
| Shipping and handling, $5.00 per unit |
I (USA only)* VR -
: Payment enclosed [] 3 |
| Charge my Master Charge [ |
i Visa O =
: Account No. Exp. Date I

i
1 Name

tree
I Street {
I City 1
i State Zip |
1 *Canada $6.50. All other countries $19.00 Airmail. |
L |
————————-————————————-—--‘
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TV/Audio home

Side-by-side

to be a problem. Catalogs are radically One Million Students,

equipment comparison different and some are not too clear as to Over 60 Years’ Experlence
of NRI and two what you actually get for your money. So So we can only tell you what NRI
other leading schools NRI has done a lot of the work for you.  has to offer. We've been in education
shows what you get And put the prices right up frontsoyou  since 1914, starting as a radio school six
for what you pay. can make your own judgment. years before commercial broadcasting
When you have to pay Of course, we can’t compare every-  was even on the scene. Since then, we've

as much as $985 more

thing. Lesson clarity and content vary.
for another school’s course,

kept right up with the times, improving
What one covers here, another covers

techniques, adding material, creating

you should carefully there...or not at all. The material one new courses to help people improve their
consider your tuition school breaks down into eight lessons skills and income.
investment. may be four at another. And the qualifi- Early on, we learned to keep our

cations and abilities of instructors are
another question.

When you sit down and try to pick

lessons compact...thoroughly covering a
out the school that’s best for you, it gets

subject, but not so much that students

All data as shown in each school's catalog as of September 1, 1978.

www americanradiohistorv com

would be overwhelmed. We call them

NRI SCHOOL A SCHOOL B “bite-size” lessons because they’re easy
COURSE TITLE | Master Course in TV, Audio, | Master Course in Color TV Electronics Technology and to digest.
and Video System Servicing | Servicing Advanced Troubleshooting R
r&l Learn by Doing
with “Hands-on” Trainin
CASH PRICE $1295 $1539 $2280 . 8
(terms available) And, we pioneered the concept
m— S — e of “hands-on” training. NRI goes far
TV SET esigned-for-learning Heathkit GR-2001 25" ith m W 19” q
kit. Dual speaker 25" (diagonal) color TV (diagonal} color TV (fully beyond theory and textb00k§ to give our
(diagonal) color TV (cabinet extra) assembled) students actual bench experience and
with cabinet prepare them for the realities of electronic
OSCILLOSCOPE | NRI designed-for-learning Heathkit [0-4541 5” Heathkit 10-4541 5™ servicing. Every piece of equ1pmept i
kit. 5" (8% 10 cm) (8x 10 cm) triggered (8 x 10 cm) triggered sweep | our Master Course in TV and Audio Ser-
triggered sweep gl Coeleninil vicing is designed for learning. As you
after graduation) - )
assemble the kits we supply, you build a
COLOR BAR NRI designed-for-learning Elenco SG-200 (kit) Elenco SG-200 (fully hi ghest-qualityy up-to-date 25” (diagonal)
GENERATOR kit. 10 patterns 10 patterns assembled) 10 patterns color TV, 2 4-channel ampliﬁer and tuner
H
PREQUENCY NRI designed-for-learning with speakers, your own oscilloscope,
COUNTER kit. Complimentary metal : -
oxide semiconductor digital
type
METER NRI designed-for-learning Heathkit (part of TV kit) Private label multimeter
kit. Transistorized AC/DC DC only; IK Ohmy/volt
volt-ohm meter
AUDIO NRI designed-for-learning Private label pocket transis-
kit. Four-channel high- tor AM radio kit and AM-
fidelity AM/FM tuner with FM-SW solid-state portable
speakers radio kit
TRAINER NRI Discovery Lab Breadboard Experimental
Electronics Lab
MISCELLANEOUS EICO Digital Logic Probe
EQUIPMENT

Learn as you build with “hands-on" training.
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easy tocompare
study courses.

digital frequency counter, and other
instruments you'll use in your course,
use later to earn good money as a TV/
Audio technician.

The point is, none of this equip-
ment is hobby-kit or commercial assemn-
bly line units with lessons “retro-fitted”
to what was at hand. NRI has designed
each so you get invaluable training and
experience you just can't get any other
way. As you build, you study operation
of circuitry, see how sections interact,
perform “power-on” experiments only
possible with NRI. This total training is
exclusive with NRI...no other school,
home study or resident, offers it.

Instructors

Who Know Their Business

NRI instructors are thoroughly
qualified, with both technical and educa-
tional experience. Most of them helped
develop NRI courses, lessons, and equip-
ment, so they really know what they're
talking about. They're interested in their
students, always ready to help with a
question, a problem...give good advice
to help you reach your goals.

It's instructors and training like
this that have made NRI the choice of
professional TV servicemen who have
taken home study courses. As a national
survey shows (summary on request), they
recommend NRI by a majority of three to
one over any other school.

" So how does NRI give you all this
and still cost so little? We keep costs down
by designing our own training kits,
eliminating the middleman'’s profit on
hobby kits or commercial units. And by
offering our training by mail only. We
have no sales force, no commissions to
pay. You make up your mind in your own
time, without pressure, let the facts speak
for themselves, We pass these savings on
to you in the form of lower tuitions, more
equipment, carefully designed courses
and effective lessons.

Send for Free Catalog,

No Salesman Will Call

Send for our free catalog today and
get all the details. See every piece of
equipment and kit you get...a complete
listing of fully described lessons. ..expla-
nations of each and every experiment you
perform. Read about NRI's background
and qualifications...career opportunities
...what NRI graduates say about their
training...costs and monthly payment
plans for the courses that interest you.
Then compare NRI value and results and
make your decision. Like the million
that have gone before you, we think
you'll choose NRI. Send the card tocay.

Build and keep 2-meter transceiver, test equipment
for a communications career.

Orcheckout NRI
value-training in Computer
or Communications/C
Equipment Servicing.

If you're interested in learning how
to service and maintain digital computers,
check out our NRI course. You learn at
home, in your spare time, and actually
build a programmable,
integrated circuit, dig-

ital computer with
expanded memory
Or maybe your
interest is CB or

the expanding world
of communications...
mobile radio, microwave,

wwweamericanradiohistorv.com

TV broadcasting, and much more. NRI
can help you there, too, as you build
and experiment with your own digitally
synthesized 2-meter transceiver. For these
and other NRI horre study courses, just
check the postage-paid card and mail
today. If card is missing, write to:

NRI Sciyools
N McGraw-Hill Continuing
11y

Education Center
3939 Wisconsin Avenue

e-.}' . Washington, D.C. 20016
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continued from page 6

It Is expected that this new service will
benefit most those with an enormous back-
log of already developed but rarely viewed
movies and slides, as well as in the devel-
opment and creation of new film and slide
libraries. Sound narration or music to ac-
company a previously transferred movie or
slide can be added by merely plugging in a
mike or an audio Input Into the jack on the
front of a VTR. In addition to home applica-
tions, Fotomat also sees possible future
use for the new service In business, medi-
cal and educational flelds.

The videotape cassette offered In Foto-
mat stores as an adjunct to the new service
wilil cost the same as those presently being
offered In the Fotomat drive-In stores. The
cost of transferring a 400-foot roll of Super
8-mm fiim, plus the videotape cassette, is
$14.95 (for the 1-hour format).

NESDA/ISCET INSPECTS AND
RATES RCA CHASSIS

In Las Vegas recently, a NESDA/ISCET inspec-
tion team looked over and rated three RCA TV
chassis: the CT 92A, CTC 93D and CTC 88AC.
The CT 92A was rated as “‘good,” and the CTC
93D and CTC 88AC were each given an *‘excel-
lent.” The inspection forms used were devel-
oped by the serviceability committee from
information supplied by manufacturers and
from the service industry. Shown from left to
right are CET members Don Winchel, Dean
Mock, Jack Lang, R. E. Eddy, Hal Robbins,
Frank Grabiec (ISCET vice-chairman) and Ed-
ward Burroughs.

NRBA approves proposed
law to deregulate radio

The National Radio Broadcasters Asso-
clation (NRBA) has approved proposed
new legislation to dereguiate the radio
industry. The Communications Act (HR
13015) has as one of its primary objectives
the reiease of radio from government re-
strictions. While not all the Act's proposals
received the NRBA blessing, the associa-
tion beileves it wiii insure the continued
growth and diversity of the radio industry in
a competitive free marketplace, and that
this will best serve the public interest. It is
hoped that there wiil be enough input to the
subcommittee from industry representa-
tives and private individuals that the pro-

posed legislation will be passed, or at the
very least that appropriate amendments
will be made to the Communlcatlons Act of
1934.

Service-profits rise revealed by
retail association survey

The Natlonal Assoclatlon of Retall Deal-
ers of America (NARDA) has published a
cost-of-doing-business Survey that reveals
that In 1977 service operations showed a
5.8% net profit (as agalnst total saies) plus
a 4.7% after-taxes profit.

Referring to a 9.5% Increase in overall
sales, John Gooley, manager of the NARDA
service divislon, cautioned that ‘it shouid
be kept in mind that the Increase Is among
actual participants in the survey,” and adds
that the service industry volume may have
declined due to a corresponding deciine in
the Incidence of fallure (In equipment).
Labor Income, however, was greater than
parts Income—the result of the gross mar-
gin on labor Income being greater than that
on parts. The Survey also indicates that
inventories continued to rise during 1977,
with 18.5% more inventory on hand at the
end of the year than at the beginning.

The figures listed in the Survey are all
percentages, making it possible to com-
pare them with data from eariler years. The
Survey costs $25 ($10 to NARDA mem-
bers), and can be obtained from NARDA, 2
North Riverside Plaza, Chicago, IL 60606.

Programmable VCR provides
up to 4-hour recording capability
RCA has designed a programmable vid-
@0 cassette recorder, the SelectaVision
400 (model VCT400), that can be prepro-
grammed to record up to four TV shows
simultaneously on different channels over a
seven-day period. The unit is microproces-
sor-based, has a varactor tuner and two
switch-selectable speeds: the long play
setting provides a four-hour-per-cassette
recording time; the standard play setting

e

PROGRAMMABLE VCR can be preprogrammed
to record up to four TV programs on different
channels over a seven day period. In addition,
the RCA VCT-400 has a 14-channel varactor
tuner and a program indexing feature that lets
you find the starting point of a recorded pro-
gram.

provides a two-hour-per-cassette record-
ing time.

To preset the VCR to record up to a full
week’s programs in advance, all that's
needed is to store into memory the day,
time, length and channel of the program
you want taped. Other features include an
electronic indexing capabllity, tape counter
with memory switch, remote pause control,
a tracking control (to correct distortions)
and 14 channel selector switches that re-
celve all UHF/VHF channels In any desired
sequence. The SelectaVision 400 carries a
suggested retall price of $1275.

IHF installs hi-fi
systems in the White House

The Institute of High Fidelity, inc. (IHF)
was instrumental in selecting and assem-
bling two complete high-fidelity systems for
the White House—one for the President's
living quarters, the other for the White
House solarium.

Leonard Feldman, IHF technical director,
selected the components and accessories
from a list of IHF member companles
whose names, in turn, had been drawn by
Chip Carter.

Mr. Feldman said that the IHF intent in
selecting the individual components for
both systems was that they be representa-
tive of typical hi-fi equipment enjoyed by
American famiiies. The 14 manufacturers
chosen to supply the White House are U.S.
Pioneer, JVC America, Shure, Kenwood,
Koss Corporation, Altec, Sony, Jensen
Sound Labs, TDK Electronics, Sansui,
B.I.C./ Avnet, Pickering & Company, TEAC
Corporation of America, and Maxell. The
Institute also has the responsibllity of re-
viewing the systems and replacing the
components with new, more technologicai-
ly up-to-date units as the need warrants.

Tl awarded Japanese patent
for miniature calculator

In August 1978, over the objections of
several Japanese calculator companies,
the Japanese Patent Office issued a patent
to Texas Instruments covering the manu-
tacture of practically all minicalculators in-
corporating their circultry in a single IC.
The Japanese patent is based on U.S.
patent 3,819,921 originally filed in 1967
and granted Tl in 1974.

The calculator described in the 1967
patent was the first to provide the compu-
tationai capability of larger machines. The
heart of the Tl minicalculator was an inte-
grated circuit that performed four basic
arithmetic functions. it measured 4% X 6%
X 1% inches, and featured a small 18-
pushbutton keyboard and a thermal printer
to display up to 12 digits.

Nineteen other countries to date have
issued patents to TI for manutacturing
minicaiculators. R-E

WwWWW . americanradiohistorv.com
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BEARCAT. SCANNERS ANNOUNCE

AMERICA'S ONLY 50-CHANNEL, MICRO

PROCESSOR CONTROLLED SCANNER.
IT SEARCHES, STORES, REMEMBERS
AND ALL BUT THINKS FOR YOU.

The new Bearcat 250. Bearcat’s new, 250 is fully synthesized
An unbelievable advancement for punch-in programming. It searches,
in no-crystal scanning. 0 stores, and recalls every bit of programming,

CRYSTAL-LESS.
Micro processor
controlled. Brings in every
local frequency.
automatically, without a crystal.

50 CHANNELS. Scans up
to 50 channels in banks of 10 each
Scans any combination of banks at
the touch of a button.
SEARCH/STORE. Seeks out and
stores up to 64 active local public service
frequencies automatically.

SEARCH/RECALL. Retrieves
stored frequencies for simple entry into
scan program.

PRIORITY CHANNEL. Samples a
designated priority frequency on channel
1 every two seconds

DIGITAL CLOCK. A genuine, LED
quartz crystal digital clock. Shows hcurs,
minutes, seconds.

5-BAND COVERAGE. Low, high
UHF, UHF-T. Plus 2 meter amateur ham
band, and other UHF frequencies.
COUNT. Transmissions on each
frequency counted automatically to
determine which are most active

SCAN/SEARCH LOCKOUT. A
unique teature. Not only locks out
channels while scanning. it also eliminates
unwanted frequencies while searching.

on a vast, 50-channel spectrum.
Automatically.

Unbelievable? Read and

believe.

AND
MUCH MORE!

THE INCREDIBLE, NEW
seteciue Sean oear BEARCAT 250 SCANNER.

selegtioniscanSpeed LEADING THE WAY TO REAL EXCITEMENT.

Control. Automatic Squelch.
Track Tuning Circuitry. Front-
Mounted Speaker Decimal
Display. Quality Construction
AC/DC. UL listed. FCC Certified.

Copyrignt 1978. Masco Corporation of Indiana

CIRCLE 36 ON FREE INFORMATION CARD
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SCIENCE FOR JOURNALISTS

Journalism students often explain their choice of profession by saying that they
want to write. One caustic observer noted that this statement is tantamount to a
medical student wanting to study surgery so that he can operate.

The point is that the surgeon’s goal is not to cut but to cure. Likewise, the aim of
the journalist should not be to “write”” but rather to communicate. And there is
much evidence that journalists are not communicating well.

The reason, according to some experts, is that journalism graduates today
simply are not well educated. Whether dealing with history, economics, govern-
ment, or science, they often demonstrate a poor grasp of principles, confusion
over issues, or an inability to weigh the significance of events.

Science, in particular, gets apathetic coverage by the press. Shortly after NASA
placed a probe on the surface of Mars, a poll by the Indianapolis News indicated
that its readers regarded the event as one of the top ten news stories of the year.
Surprisingly, a poll of the editors of that newspaper failed to place the Mars
landing on the list. Editors subordinated this outstanding achievement to such
events as a Korean border conflict and the outbreak of Legionnaires disease.

Other cases demonstrate befuddlement of technical concepts, sometimes with
an amusing twist. When the roof of the Hartford Civic Center collapsed (ast winter,
Newsweek magazine reported that the structure had been ‘‘designed by a
computer.” A perceptive reader noted that a statement such as that could appear
only in an article written by a typewriter.

Even some of the most respected periodicals downplay important technical
aspects of a story. When Chrysier introduced its Omni and Horizon automobiles,
the event was covered extensively in The Wall Street Journal. The report dwelt at
length on the price of the cars and their competitive posture with respect to other
compact automobiles. Only in the last sentence did it mention what is perhaps the
most significant facet of the introduction—that the cars are the first U.S. built
compacts with front-wheel drive.

All of this would amount to mere nit-picking if it were not for a worrisome
aspect. The public, which relies heavily on the consumer press for information, is
increasingly asked to support political decisions on technical matters ranging
from the energy crisis to the neutron bomb. Journalists who are either confused
by or indifferent to technology can hardly be counted on to provide meaningful
information.

We don’t have a ready solution to the problem. But it is encouraging to note
that one liberal arts college has recently required its students to take courses in
mathematics. The purpose, according to the college provost, “‘is to emphasize
quantitative and logical ways of thinking.”

Perhaps that avenue, or some other form of ‘‘science-appreciation” curriculum,
should also be considered by journalism schools.

RON KHOL
Managing Editor
Machine Design

Reprinted from MACHINE DESIGN, July 6, 1978.
Copyright, 1978, by Penton/IPC, Inc., Cleveland,
Ohio.
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M. Harvey Gernsback, editor-in-chief and
publisher

Larry Steckler, KTX-3644, CET, editor

Arthur Kleiman, KTZ-3288,
managing editor

Robert F. Scott, CET, W2PWG,
KXK-8533, technical editor

Sonia Greenbaum, copy editor
Jack Darr, CET service editor

Leonard Feidman
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é-*'fPanasonic introduces |

-

-~ the Command Seﬁeg: g

Tune in. Sit bace. And travel : . e .
~ the world with Panasonic’s ¢ '___._—-—-""1. i I than shcrt wave, the RF-2800

o e

And if you want to hear more:’

 3hort wave -adios—the F;'"

~ CommandSeries:-Set your )
tinerary by simplysetting

“hedial. Stop off in London for s~

~ aconcert@ith the London E T

- Philharmonic.BeinPeking ¢

- gives you more. Eike 5SB

(sing’e sideband) amateur radio. .

All 40 CB chanrels. Ehip to ;
“shore. Even Marse communica-

tions. And. of course there's AM

—— — B and FM. " e

*he new pecking order. Or visit Anc like more expensive short wave receivers, the
~ 2ld friends in the ald country. Any old country. Even RF-2800 has-an FF-Gain Contral to enhance weak, |
“thegeaariS A - o 0 0 o S ~ distant stations o- zc prevent overloac disfortion frém
~_ There are thousands of overseas anc domestc - overs:zrong s:zations. - - e
~ short wave transmrissions* you can tunz in. An¢ with The Command Series from Pznasonic. Mow you
~ anoptional outside antenna, you'll get incredibke ac-  can trave: the world withoutever leaving home.

' curacy with the RE-2800 (shown aboves Because = =Short wave reception #ll vary with wveather corditions,
= ?aQ?§°hiQE§§;§D éngltal Frequency Disdlay is sa p-e-  operatcr’s geog:aph c I>cation and.other factors.
=ise, it's accurate zo within 1 kHz. That’s zhe kind cf ! S w0
tuning that Jsed to cost twice the price. Thatwas 4p Paﬂasonlc@

12 =¥ unﬁtji;ﬁe”ﬁagqs“é;n?: RF-2800. o - just §_§gh!ly;qhea:i:<‘§four§ime.
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CRYSTAL OSCILLATOR PROJECT

The Hobby Corner article in the July
1978 issue states it is often desirable to
change the frequency coverage of a receiv-
er with a converter, the main part of which
is a crystal oscillator.

The next paragraph is disappointing in
that it does not explain how to use the
oscillator to change receiver frequency, or
a typical converter circuit.

I found the remainder of the article very
clear and interesting. Was a paragraph left
out; does R-E plan a follow-up article;
could you send instructions on using the
oscillator to change receiver frequency?

H. WOODS
Brentwood, NY

No, a paragraph was not omitted. There
was no intention to go into further detail on
frequency converters at that time.

Often the topic of a Hobby Corner col-
umn is some basic circuit that has many
uses. In such cases, it is quite impossible to
delve into all the possible applications.

Only a limited number can be discussed in
the space available. Other uses can only be
mentioned in passing.

It is our hope that readers will be stimu-
lated to look further into circuit applica-
tions. | am indeed glad that the converter
idea aroused your interest. Perhaps in the
future such applications can be discussed
in Hobby Corner, but | am sure you will not
want to wait that long.

So that you can follow up on your
interest, here are a couple of references:

ARRL Radio Amateur’s Handbook, and
Solid State Design for the Radio Amateur,
published by the American Radio Relay
League, Newington, CT 06111. Each publi-
cation has sections on frequency convert-
ers plus a great deal more. You can proba-
bly obtain them from the publishers or from
the public library.

EARL “DOC” SAVAGE

TRS-80 PROGRAM ERROR
Congratulations to your typesetter for
being so accurate in exactly copying my

TRS-80 Investment Evaluation Program
listing (August 1978 issue). He even copied
an error | made in the manuscript | sent
you! In line 170, instead of the PRINT state-
ment (P.) at the beginning of the line, it
should be INPUT (IN.). t must have been
another typesetter that mispelled my name
in the byline.

FRED BLECHMAN

COSMAC NEWSLETTER

Readers of Radio-Electronics may be
interested to know that a new RCA COS-
MAC 1802 computer newsletter has been
published by Quest Electronics, entitled
Questdata. Owners of Elf, Super EIf, EIf II,
COSMAC VIP, COSMAC Development
System or Homebrew 1802 systems will
find programs, applications and experi-
ments supporting their RCA 1802 COS-
MAC. The newsletter will feature complete
instruction sets; how to set up programs for
graphics, control, games, and business ap-
plications; plus sections on Tiny BASIC, Elf
expansion possibilities, light pens, reader

®

ATTACH GROUND-STRAP J PLACE INSERTER OVER I.C.

LOCK INSERTER

O

TELEX 125091

795

MINIMUM BILLING $25.00 ADD SHIPPING CHARGE $1.00
NEW YORK STATE RESIDENTS ADD APPLICABLE TAX

OK MACHINE & TOOL CORPORATION
3455 CONNER ST.,BRONX, N.Y. 10475 U.S.A.

EACH INSERT L.

1C INSERTION TOOL
36-40 PIN (MO5-5AFE

Unigue new insertion tool. Also aligns bent-
out pins. A twist of the handle compresses
the pins to proper .600 inch spacing and
locks the IC into the tool. Then simply place
the tool on the socket and depress the
plunger for instant and accurate insertion.
Features heavy chrome plating throughout
for reliable static dissipation. Includes termi-
nal lug for attachment of ground strap.

REMOVE INSERTER

“LOADED" P.C. BOARD
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questions and music programs. The sub-
scription cost is $12; foreign subscriptions
are $18 (to cover postage). Write Questda-
ta, P.O. Box 4430, Santa Clara, CA 95054.
BILL HASLACHER

Editor

Santa Clara, CA

DeFOREST NOT EDISON

I've been a reader since the early Thirties
when | subscribed to Radio-Craft.

You pulled a boo-boo In your September
Issue. In the article on "‘Pioneers in Radio,"
you show a picture of Lee DeForest holding
the audion tube which, because of the
added grid to the diode, started radio
broadcasting. And he is not even men-
tloned In the article—you named him
Thomas Alva Edison!

JOE BERO
Newark, DE

Boo-boo is right! The picture on page 46
of the September [ssue Indeed shows Lee
DeForest and not Thomas Alva Edison. The
aditorial staff of Radio-Electronics 6x-
tends their despest apology for this most
unfortunate and careless error—Editor.

HOME COMPUTERS

You've done it againl First, you want to
know where all the designers have gone
(June 1978 editorial); now you want to
know where the home computers are com-
Ing from (August 1978 edltorial).

It seems that pretty much for the 20
years |'ve been working with computers,
the computer has been a solutlon looking
tor a problem.

But, suppose the computer has utllity as
a home appliance, where will that utility
emerge? Let me suggest the three E's:
Entertainment, Education and Economics.
(A fourth E, Environment, can be identified
separately or included under the Econom-
ics category.)

Using home computers in entertainment
and education applications should be self-
explanatory. By economics, | mean sup-
porting the household as an economic unit.
This leads to a peculiar wrinkle: the value of
a computer as an education and econom-
ics instrument only makes sense to house-
holds that are already pretty self-reliant in
those areas. It is foolish, | agree, to expect
a family to use a computer for things that
no one’s already eager to do. Given exist-
ing motivation, the computer operates as
an amplifying device. But you can't amplify
what isn’t there.

With that viewpoint, | can see a market
for the home computer but certainly not
one comparable to that for, say, color tele-
vision. Even by sneaking a computer into
the house for entertainment purposes, a
way of opening up the other possibilities, |
don’t see how that market can be substan-
tially increased. We need another 15-20
years.

| do not believe that the foreseeable
home computer market is inconsequential.
| do believe that present computer systems
are inadequate, with no immediate solution
to compatibility and software problems.
The convenience of computing just isn’t
there yet. The purchaser also need strong
protection from obsolescence. System up-
grading instead of replacement seems in-
dispensable.

continued on page 22

r

JUST $495
DUAL TRACE
PLUS TWO)

You know that's a
great price. Espe-
cially when you con-
sider the outstanding
performance you get
with this Gould
OS245A oscillo-
scope.

And you get clear,
bright displays. 5mV
/div. sensitivity and
exceptionally versatile trigger
performance. It's ideal for TV or
general electronic service work;
perfect for hobbyists and educa-
tional institutions. You can rely on
Gould to live up to these specs:

e DC to 10 MHz; dual trace

* Trigger performance in excess
of 15 MHz

* TV trigger facilitates solid syn-
chronization with TV signals

_—Foown |

e Portable; weighs
just 11 ibs.

e Carries full two
year warranty on all
parts and labor ex-
cluding normal cali-
| bration, fuses and
minor maintenance.
Jusi one phone call
gets you action.
Dor’t miss out on
this bargain. Pick up the phone
now and call us toll-free at 800-
325-6400. (In Missouri call 800-
342-6600). We'll rush you free
literature and ordering informa-
tion on the ©OS245A as well as other
Gould oscilloscopes applicable
to your needs. Geuld Inc., Instru-
ment Systems Division, 3631 Per-
kins Avenue, Cleveland, Ohio
44114,
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RADIO-ELECTRONICS

-
©

You gotta
shop around.

When you do,you’ll probably pick CIE.
You can’t afford to settle for
less when it comes to something like
clectronics training that could
affect your whole life.

www.americanradiohistorv.com
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hen you shop around for

tires, you look for a bar-
gain. After all, if it's the same
brand, better price —why not
save money?

Education’s different.
There’s no such thing as ‘“same
brand.” No two schools are
alike. And, once you've made
your choice, the training you
get stays with you for the rest
of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

Ifyou talked to some of our

raduates, chances are you'd
d a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why you should
shop around yourself.

We hope you'll shop around.
Because, frankly, CIE isn’t for
everyone.

ere are other options

for the hobbyist. If you're the
ambitious type —with serious
career goals in electronics —
take a close look at what
we've planned for you at CIE.

What you should look
for first.

Part of what makes elec-
tronics so interesting is it's
based on scientific discoveries
—onideas! So the first thing to
look for is a program that starts
with ideas and builds on them!

That’s what happens with
CIE’s Auto-Programmed®
Lessons. Each lesson takes one
or two principles and helps you
master them —before you
start using them!

How practical

is the training?

This is the next big impor-
tant question. After all, your
career will be built on what you
can do—and on how
well you do it.

ere are

ways some
of CIE’s
trouble-
shooting
programs
help you get
your “hands-on”’
training. . .

With CIE’s
Experimental ﬁ«;’?"
Electronics /f
Laboratory... 4

=R

q

you learn and review the basics —
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your
own 3 MHz Triggered-
Sweep, Solid-State Oscil-
loscope you take your first
real professional step. You use
it as a doctor uses an X-ray
machine —to ‘‘read” waveform
patterns...lockthemin...
study, understand and inter-
pret them!

When you get your
Zenith 19-inch Diagonal
Solid-State Color TV you

Pattern simulated.

apply your new skills to some
real on-the-job-type trouble-
shooting! You learn to trace
signal flow. . . locate malfunc-
tions. .. restore perfect operat-
ing standards —just as with any
sophisticated electronics

equipment! o

—

When

you work with a completely

Solid-State Color
Bar Generator—
actually a TV signal

up to ten different
patterns on your TV
screen. .. explore digi-
tal logic circuits. . . observe
the action of a crystal-con-
trolled oscillator!

Of course, CIE offers a
more advanced training pro-
gram, too. But the main point is

wWwWWwW. americanradiohistorv.com

transmitter—you study

simply this:

All this training takes
effort. But you'll enjoy it. And
it’s a real plus for a trouble-
shooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check
this out before you enroll in
any program.

For some troubleshootin
jobs, you must have your FC
License. For others, employers
often consider it a mark in your
favor. Either way, it’s govern-
ment-certified proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare you for the

overnment-administered FCC

icense exam. In continuin
surveys, nearly 4 out of 5C
graduates who take the exam
get their Licenses!

Shop around...but send
for CIE’s free school
catalog first?
Mail the card. If it’s gone,
cut out and mail the coupon. If
you prefer to write, men-
tion the name and date
of this magazine. We'll
send you a copy of CIE’s
FREE school catalog —
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
sentative contact you to
answer your questions.
Mail the card or coupon —
or write: CIE, 1776 East
17th St., Cleveland,
OH 44114.

- 1 r 7 K 1 0 |
Clsveisnd instituts

CI of Elsctronles, inec.

1776 East 17th Street, Cleveiand, Onio datid
Accradiied Member National Homs Study Council

O YES...I'm shopping around
for the right kind of career training
in electronics troubleshooting —and
CIE sounds well worth looking into.
Please send me my FREE CIE school
catalog —including details about
troubleshooting courses —plus my
FREE package of home study

information! LIz
I Print Name _
. Address Apt.
City
. State Zip z
Q
. Age Phone <
(area code) E
. Check box for G.1. Bill information: o]
O Veteran O Active Duty i
| Mail today? 2
S~
. [=)

N
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LETTERS
continued from page 17

That these problems can be solved is
practically an article of faith among com-
puter buffs. Whether these problems will
be resolved, and when, remains to be seen.
| hardly dare suggest that it will take more
than five years, although it's hard to see
how it might happen sooner.

In the meantime, digital processing will
cover the Earth in microprocessor chips
and a few of our neighbors will become

Your editorial certainly hit the mark. |,
too, see little use for a home computer.
Even as one of the people who helped start
the spread of hobby computers, | don't
expect to have one at home doing book-
keeping, inventory or burglar alarming.

The home computer can be used to
teach programming and have fun with, but
my wife can keep track of the foods we
need better than a computer. Who expects
a housewife to “'key-in"' each item she uses
just so she can have a computer-output
shopping list? It's easier to keep this infor-
mation in your head.

RADIO-ELECTRONICS

N
N

BASIC freaks.

DENNIS E. HAMILTON
System Design Consultant
Penfield, NY

Simple controllers can be used to man-
age energy use, air conditioning, swimming
pool heating, etc. Home computers just
aren’t needed.

How To Be Sure

You're Getting

The REAL THING
muL T

o/d
¥ MEET

TTS=b THE Fam
FAMILY

77N

Send for Our Free Catalog

That trademark tells you you're get-
ting the ORIGINAL. The real thing. The
tongue-'n-groover with smooth working,
machined, undercut mating parts (1)
that can't slip. The one with thereinforc.
ing flange (2) that practically eliminates
stress breakage. First of its kind and
still best of its kind. Be sure you get the
genuine CHANNELLOCK. Look for the
trademark on the handle. Sizes from
nmidget 442" to giant 16",

CHANNELLOCK, INC. ® Meadville. Pa. 16335

ICHAN Y/ LOCK |

The ORIGINAL Tongue-'N-Groover
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This all reminds me of the tunnel diode,
which was touted as the answer to many,
many electronic problems. It’s still the an-
swer, it's just that no one has any ques-
tions.

JONATHAN A. TITUS
Tychon, Inc.
Blacksburg, VA

WHERE ARE THE
ELECTRONIC DESIGNERS?

In your June 1978 editorial, you speak of
design as if hooking up IC's is not design.
Where do you draw the line? Any new
device is designed (even if you modify your
Heathkit). You may be an expert in capaci-
tors but not know how to use them to
couple |F stages. You may understand the
quantum mechanics of PN junctions but
not how to build a good FM tuner. We are
all extremely specialized . . . some per-
sons are good at designing corporate orga-
nizations, though ignorant of the skills and
knowledge of those they organize.

The advent of IC’s has lightened the
burden for us all, and, yes, it has allowed
some of us to design with devices we do
not understand fully. How many engineers
who use a calculator could design one (or
even a slide rule)? The history of technical
progress is marked with mechanisms that
allow the designer to move to higher levels
without worrying about details and trivia.

Yes, making a device smaller and less
expensive is not the same as making a
novel device. However, remember that the
cost and performance of devices has tradi-
tionally been more important than their
novelty. For instance, who would have
bought a TV set in 1950 when the cost was
so high? Mass production and production
engineering are important fields. Design is
where you find it and the injection of human
energy with a foundation of education more
often than not comprises the creation of
things that are new, different, cheaper,
etc.

One final word on the state of electron-
ics: There are few colleges or universities
which can keep faculty that is knowledge-
able about the latest advances in such a
fast-moving field as electronics. As you'd
expect, the persons who have the latest
information are out making a lot of money
using that knowledge. Most of the latest
data comes to us via the media (such as
Radio-Electronics). It i1s an important ser-
vice that you render and a contribution to
technical progress.

DION L. JOHNSON
Santa Cruz, CA

SHOT-PUT EXPERIMENT

Were W. Cochran and Radio-Electron-
ics promoting a religious revival in the June
1978 issue (see ''Free Energy,” Letters, p.
22)? None of the laws | ever alluded to can
be found in my Bible.

Also, where did we come by this lossless
spring and who needs it? If you place a
shot-put on top of a helical car spring and
push down on the shot-put until there is
600 Ib of tension in the spring, the shot will
receive much more kinetic, potential and
heat energy when released than any heat
loss in the spring. Caution: Do not attempt
this experiment indoors uniess you have a
very high ceiling.

JOHN ECKLIN
Alexandria, VA R-E
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HICKOK

PHILIPS FLUKE

Non-Linear Systems

DIGITAL MULTIMETERS 41

8020A

» 26 Ranges—>5 Funclions plus New Conduclance Function for up to
10,000 M:! Leakage Measurements

» Extensive Overload and Transient Pratection

« Rugged Canstruction—1 Year Warranty

* Hi/Lo Power Ohms for In-circuil Resistance and Diode Testing

*» 10M:» AC/DC Input Impedance Doesn’t Load Circult

« 200 Hour, 9V-Battery Lite—Low Battery Indicator

* Large LCD Readout—2000 Counts

« 1YearC ion Cycle—Only 3

« OneHand Operation

« Complete with Battery and Test Leads

C-Meter: mooe 130

A precision, autoranging,
capacitance meter

* Measures AG/DG Volis, Current and Resistance
« True RMS on all AG Functions

* Diode Test 8010A

« In-Crrcurl Resislance Measurement

+ Qverload Protection on all Funciions

« Funciional Self Check ¢

The 8020A has been dosqned wih s usnt in Mind And faaiuras oxcluve one nang
peration Far narsh service enwonmunls tho S120A uggerized case and
rnaien cumlomd it Brptachon aacked up oy A Tyoar wnanty Long term
bty {1-yenr Cakbeanan ¢yele) & SAEeNEnt with oYy IRFEs Cal adustments U 10
200 hours of conlinuous Qoeralion can be expected fom a single W alkaine baitary

wutoranging Model AOI0A s @ 31 it Sunclon Nanheld mitmeter win leares iy BASIC
¥ . ity 1L a5 a0 exsele o and oL ashaon ) msirmen) Measuremant
10 ranges dre auomatically selected from tull scale Hinchons iciude a¢ vells, 4C YOS, 2 Gureant. e CUILCRE (eSIs NG 40 008 164 SPECIEICATIONS
values of 200 pl,(;)huds :%200000 mvt‘mf acardy, with Each funchion, with Ihe eagaplhon of diode 18st, has b slectable ranqes for o 10131 ~ T e varte acvems | oc cumemt | ac cureom onmr ':.....:.m.l
a maximum resdiution ol 0.1 pu otarads, of 26 tangi-. [one Lange Jor ot 1)) - :
k True HMS ¢ Technigues offer ugh accur sy fou norse and ofhes distorter t‘:“w | wange 52, 82, omz | ogm | pw | 2.
Accurate wavetnems AC reqeets de Bias dunng nG vodage esur nkny L
The C-muter achieves 0.14(21 count} up fo 200 micro- e an i 3¢ curien ranges (6 brovde (e 1 a0 10 <300 1y wcassary for | Aesstotan w0 | 00as | 14 R I L
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5 1Gn0red iy 1MprOsI 10 048 InAn 200 MV Ac108E

tures trom Pazallat g
tha noknawa resstante

farads. 1t s aceuraiz o0 all wang
157 10 35°C. (D7 10 95%).

at temy;

SPECIFICATIONS
( | ocvens  [scwams [ 0cCement | aC Canedt | orsde tess

s
A 7h | 2001 2000k | 02000 my"
i

' OPI0V [D2750V | 200.A24 | 20
wo.y [ 1oe.y [ 100 |1
©1+1 |os+27 [0+ 1| a2 2-

$325.

New Low Distortion Function Generator

w2 |

8010A $239. 8020A $169,

4 Precision

MODEL

1850

® $H2t0 570 MMz reading

00 —600 MHz Iy el
me from 10ms 19 10
scands

520 MHz Frequency Counter

H P —

03 rom 115 or 230 VAC,

r 12 VDC

8 ererenesrpu ey
Temperatura compensaied crystal
oscillelor (TCXO)

$379.%

Regular price $450.

Regular price $175.

FLUKE

LEADER

L]

lnstruments Corp.

78 i}g
/ N -.-nu-n_

‘ MULTIFUNCTION COUNTERS l

DISTINCTIVE PERFORMANCE FEATURES YOU CAN USE LCR-740

Transistorized LCR Bridge

Highly accurate 3 digit readout.

Measures Inductance (L). Capacitance (C) and
Resistance {R), within +0.5% accuracy.

The 1910A, 91tA And 1912A Family

I’rrnt(' mpld determination of frequency, period and period-avevage, coupled with fotalize capability, repre-
ent superior wrsatility and pertormance in the Fluke 1910A 19114 and 19124 multicounters. Here are the
fmmm and bawefits that distinguish these hard working counters from all others in their price range.

95 ® Range expandable — buill-in 10°% over range.
Multifunction Autorange Input Signal Conditioning $279_ ® Loss Factor scale (D).
® Battery, or AC adapter operation.

All three counters offet trigger

The amiy does the work =f counters
costag much moce They easure

(requracies 10 125 MHz (L3104). 250
MHz(1911A), and 520 Mb 2 (1#12A);

Full autoraning s supplemenied by
selectable four-range manual epet ation

In autrange. the display  autenitically

filled 10 2 maximum 7-dit readot.

level and attenuatar controls wiuch
Operate over the dynamu range of
the nput 10 perma accwrate readngs
1 the prosence of noss

Regular price $319.

pendd of simal trequencies o 2 MHz.

The 19314 and 19123
Channel 1B enput has o
vt which automat-
cally monitors the imput ard e you instant wasmmg in the form of
zerc readout whenever ver pul il lesel falls below the senst

SPECIFICATIONS LCG-395

SOLID STATE
VIDEO COLOR

Awomatic Clean Propout

Input Characteristics

vt threshedd of the tngaer circurt. When the symal level seturmns e SIGNAL SOURCE
loa accepiable kevel, thescounter focks om for a correct reading. ) | Cpering Ranee -
Wihea yon et @ readong. yem ks 1 rght del | Chaane ey
e o g ..y Kot 4 i Frequency | Period * Provides starrcase, window. convergence
Senm ity and white purity adjustments.
2 19104 A 5Hz 500 ns 15mV rms, 5 Hr - 100 MH:z * Muitl- purpose applications for CATV.
A basic sensitviy o 15 14, backed by Flake's comervate desisn soniaris || oSS ByTeetio0 Tt oot MATY. COTY, VTR ang NTSC testing
margin, guarantecs you w| ket reliable. sohd readings everv ume, In 2 MHa) .s t display Informad ces dat:
pracice, @ typical sensitiviy of 10 mY will be exprien egment dispiay Information provides data
details tor every color check requirement
1911A A 5Hz - 500 ns 15 mV rms, 5 Hz - 100 MH¢ 1
Auroreset 125MHz {0250 Hz- | 25mV rms 100 MH: - 125 MH: * Exclusive convergence check facility gives
Thusutomatic teature is artivated vevry ime you select a new 2 MHD hztl and vert'l lines and dots within 80% p e
Fai or function. which means vou lever ave o wat fos 3 second safety margin e
readig, the fiest one 1 few measurement sequence is always B 50 MHz - 15mY rms. 50 MHs - 175 MHz + 5-step staircase signal for checking
COT=ct Aedorcsel Survs trme and v dbces errors, 250 MHr 30 mV' rms, 175 MHe - 250 MH: modulation levels in 20% segments from
0 (black) to 100% {white).
135 MHz  1910A $395 ik | W e || 0t | 155 w5 He - 100 T0E * Window and noiseless white raster position
125MHz | 023 (5Ha . | 25 mY s, 100 Mha - 125 MHr 10 gated rainbows. plus 3 gated color bars;
2 MHn plus overall rainbow pattem
250 MHz 19
FLUKE ____M_ " « Return trace bianking for vert/hzt! signais. 95 $299.95
_. o 7 28wV remgf0 Mhs - 520 Miy + 2 switch selectable RF chan. frequenci d
510 MHz  1912A 8620 Regular price
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Dual-Trace 5' 30MHz Triggered Scove...

474

& Mo tme 11.7 b 5 ooe

Nodel 517
Dual-Trace
15 MHz
Triggered
Cscilloscope

HICKOK

$589.*

Regular price $695,

15 MMz 1 sponse Hal within 3B tor all signal lavels. Excelan pulse (asponss T Agabisia sum ena ditteranca capebity
. m iornne)input capacilly
chreut ug-hl Iy, ineuaingCHOS
Ha . v

XY paraing fof vatioracope meavuraments o TViVes eparaton built

Brigat 8 = 10cm dnplay * Rogulste pawar supply mainteim s amodti gain
Avlc mo-e for recu

uo oL T NA\'E ‘mode sutomatically eiecied n ‘Sw -ep lime is changaa
o @pesey selul

SUPER
SPECIALS

Saipping not includcd in prices Sale ends Dec, 31, 1978
Ty

New 15MHz portable 3" dual-trace scope

1432

& 1881 bangwidin withmmooth
o4 usable reapon & xiende
bayoad 30

& Operstey on }17VAC, B4 VAC,
@ oplionai iniewel batiary

@ v i sty SMHz Solid State 3" Cscilloscope

DATA PRECISION

LBO-520 - bbbt
30Mtz, Fixed Delay

LEADER

instruments Corp

Deai trace, 30MHz bandwdth.
SaV/am Vertical Sensitivity.

Fized detay facilitates hi-speed reaangs of t1e leading 95
eage f a puise or pulse frain. 84 .
Add, subtract, alternate selection, chopped.and fran

punel X-Y modes broaden areas of application.
T*-V &end TV-H sync. for bothCH-13 2

Regular price $1,050.

LBO-508 .
R

20MHzx, Dual Trace

LEADER ‘); g
nst-uments Corp. ¥ - P - &

- W mee
—) ..
————

Adb, subtrast modes on CH-t & CH-2 facllita € eazy
ch=ckcut for simultaneous pulses, signal levels,
disortion & noise cancelling.

Frent panel X-Y operation useful tor phase shitt
measuang, sweep alignment, vector scope serviae

17%nS2c rlse time. 95
Auometic ¢hop and alternate select-on for low amc 61 4 S

high freque1cy checks.
Awzomztic t-igger for CH-10r 2 inciuaes TV sync.
1@V, 02CV/cm Vertical Sensitivity 11 steps.

0.24S7zm 13 200mS/cm sweep speed; 18 steps;
XE magnification.

Regular price 5769.

3-12 Digit DM withy .E% Accuracy

- nu,wmm-um
. umnmnum
afChannel & and B ing signais
® Ninwmon celbeated eep renger
caver 0.3 Mioresscondie 0.0 sseend

@ TTL Compattie Z-asistnput

® Buttin sync sepecsiva

3; $6 2 9. 95 Regular price $780. ::-m"::,%wm'

® includes two sihe-bed 10:1/diret
Probes 8né sovessendios DD medwiaton

i Precision
$ 20 9 95 o 5oty 0 oD icmy @ oo oustond rtcies on
Y ® 0.9% 3C emuracy typcal 311 2 ranges

W 10 B E resolubioe -0 ov'"lm raading lo 2000
b . covms 1o
; B cortatorem oSl o mererence
Regukar price $250. wigh: Low sower ohns  SSCamietely pombie
o=y
® A ey

THE TEST EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

ADVANC

54 v/est 45 Street, New York, N.Y.10036 212-687-2224 ELEc ' Rm
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Data Precision Corp.
Model 1350 DMM

CIRCLE 106 ON FREE INFORMATION CARD

THE DATA PRECISION CORP. (AUDUBON ROAD,
Wakefield MA 01880) specializes in digital
multimeters and they have introduced a new
one. They call it a General Purpose Multime-
ter, and it is. It’s designed for any kind of elec-
tronic/electrical work. It is a 3.5-digit instru-

testing capability.

Only the VIZ Supplysts let you power
equipment and circuits and test dc
voltage points, all with the same instru-

ment.

The Supplysts speed your work, help
cut down bench clutter, and free VOMs
for other jobs. And even with their extra
testing capability, they cost less than most
quality fully-regulated power supplies.

Double
capability.

The VIZ Supplysts™

Power supplies with built-in circuit

é6  + 3

ment and has a basic accuracy of 0.1%. It has a
tough plastic case with a handle that doubles as
a bench rest. The readouts are LED’s, large
enough (0.43 in.) to see quite a way off.

DC voltages can be read from + 100 uV toa
full 1200 volts. AC volts from 100 'V to 1000
volts RMS. The input impedance is 10.0
megohms on all ranges. Six pushbuttons are
used for range switching on all functions—
volts, ohms and mA. The ranges are set up in
the simple 1-10-100-1000 sequence (the low-
est range is 100 4V) and all but the top range
have 100% overrange capability. With 100%
overrange, a 0—10 range will read up to 19.9. If
the 100% overrange capability is exceeded, it is
indicated by the display being blanked except
the left-hand digit that displays a *“1” and the
decimal point. Resistance ranges start at 0-100
ohms, and go up to a 10.0-megohm range.
Same overrange as the others; the 10.0 meg-
ohm will actually read 19.99 megohms. Either
high-ohms with 2.8 volts on the prods or low
ohms with only 300 mV can be selected on all
resistance ranges by a pushbutton.

The panel is plain and simple. The functions
are chosen by 4 pushbuttons and ranges by 6
pushbuttons, all along the bottom of the panel.
Input jacks are at the right side, out of the way.
A separate jack is used for current readings
only. 1 like this approach better; it eliminates
the chance of accidentally connecting the me-
ter across a voltage with the switch on mA!

Early DMM’s suffered from overload acci-
dents. The model 1350 is well protected on
every range. It will take 1200 volts on any
range, including resistance, and it will handle a
6000-volt spike on any voltage input for 500
ns, with no damage. The current ranges are
protected by 2A 250-volt fuses. The AC
frequency response is specified up to 10 kHz,
except for the two highest current ranges that
are specified up to 2 kHz.

The model 1350 is all 1C’s with the excep-
tion of a couple of transistors used as voltage
regulators. Even the DC power supply uses an
IC regulator. The basic circuitry has the beau-
ty of simplicity. A couple of op-amps and an

continued on page 32

Single 0-50Vdc. 0-2A supply
with two 0-99.9V DC voitmeters

WP-705 $240.00

MThe Circuit Tester line

Accuracy and stability assured

Single 0-25Vdc, 0-4A supply
with two 0-99.9V DC voltmeters
WP-706

\lIZ

Dual Supplyst

$240.00
WP-707

CIRCLE 44 ON FREE INFORMATION CARD
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Two 0-25Vdc, 0-2A supplies
with two 0-99.9V DC voltmeters
$299.00

7108

Triple Supplyst

Two 0-20Vdc, 0-2A supplies

One 5Vdc (to 4A) fixed-output supply
with two 0-99.9V DC voltmeters
WP-708 $333.00

VIZ Test Instruments Group 335 E. Price St. Philadelphia, PA 19144
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NEW for

Forect Belte

TRA/N/NG
WORKSHOPS

o THREE-DAY ¢ Includes lodging

e INTENSIVE o Breakfasts, lunches, and
TO. coffee breaks during

Y e DA WORKSHOPS

¢ o Grand AWARDS BANQUET

 UNIQUE e FREE Extra SEMINAR

ADVANCED

VIDEO SERVICING

Featuring VCRs, Digital Controls, VIR . . .
and much more

Intensive Forest Belt teaching techniques and exclusive, proven
training aids bring you right up-to-date in the troubleshooting
and repair of today’'s video equipment for home or industry.

Special emphasis on solid-state and integrated circuits. See
new IF and color alignment methods you probably never
thought of. Learn about Vertical Interval Reference (VIR) auto-
matic color control in newly introduced TV receivers. Under-
stand digital and solid-state tuning systems. Participate in live
equipment demonstrations. Sit in on the industry’s first look
at practical, Easi-WayT™ repair of video cassette recorders.

DON'T BE LEFT BEHIND in your own industry! Be the one
technician in your region who not only keeps up but stays
AHEAD of new technology and servicing methods. ENROLL
NOW to be sure you do not miss this vital and unique Ad-
vanced Video Servicing WORKSHOP.

FREE Price and Profit SEMINAR Tuesday evening.

ADVANCED

COMMUNICATIONS  SERVICING

Featuring FM Two-Way, PLL, Single Sideband . . .
and much more

Here, too, intensive Forest Belt teaching methods and ex-
clusive, tested learning aids assure you up-to-the-minute train-
ing troubleshooting and maintaining communications systems.

Special emphasis on solid-state and integrated circuits. Ob-
serve professional alignment and tuneup methods. Deal profit-
ably with Business and Land Mobile Radio—and the growing
General Mobile Radio on UHF wavelengths. Learn of new de-
velopments in Marine and Aircraft Radio. Study the latest
phase-locked loops, including their digital programming. Take
part in live equipment demonstrations. See Easi-Way™™ tech-
niques applied to communications.

GROW AS A REAL EXPERT in your specialty. Grab this ex-
ceptional opportunity to polish up your diagnosis and repair
skills. Become familiar with new technology and money-saving
instruments. ENROLL NOW in Advanced Communications . . .
a giant step beyond our popular CB Servicing WORKSHOPS.

FREE Math and Formulas SEMINAR Tuesday evening.

September Hospitality Inn East

11-13 (Communications) Interstate 70 at Post Road
or 18-20 (Video) Indianapolis, INDIANA

Centrally placed for converient travel from anywhere in the
mainland U.S. Also timed earllar in the year, in case you shouid
not be away from your shop during the pre-Christmas season.
You can attend in time to prapare you for the year-end serv-
ice rush and the new sets being sold.

Comfortable, pleasant accommodations: two people to a room
{two bads). Indoor pool. Shopping downtown by freeway. Bring
your spausa if you wish, at the nominal MNo-WORKSHOP fee
{she jolns the WORKSHOP group for breakfasts and lunches).
It you prafar to room with a specific other WORKSHOP
attendee, tall us.

Enroliments close August 4, 1978, or when capacity is reached.
Per Workshop $495

South Seas Plantation
6-10 (Communications)  Captiva Island, FLORIDA
or 13-17 (Video) (near Sanibel and Ft. Myers)

For technicians who couid use a bit of get-away time as part
of this unique training package. Two days of consulting or on-
your-own follow each WORKSHOP. Make your own aitline res-
ervations, well in advance; but we take care of placing you in
our luxury cottage lodging.

Exceptional resort accommodations: four people (two bed-
rooms, four beds, two baths) or six people (threa baedrooms, six
beds, three baths) in fancy beach cottages. Bring your spouse,
it you wish, at the nominal No-WORKSHOP fee (she joins the
WORKSHOP group for breakfasts and lunches). If you prefer
to share a room with a specific other WORKSHOP attendee,
tell us. Cottages have kitchen facilities. An unusual winter-
season bargain.

Enroliments close Sept. 15, 1978, or when capacity Is reached.
Per Workshop $595

November

= = — — — = FIRST COME, FIRST SERVED = == == == == == == — = - ENROLLMENT DEADLINES ABOVE — — — — =

Yes, enroll me promptly
for TRAINING WORKSHOP
atright.

| enclose check or money order for $

[J $495 per WORKSHOP in Indianapolis
[J $595 per WORKSHOP in Florida

Servicing

ing) at Indianapolis August 21-23, 1978.

] Advanced Communications

1 Advanced Video Servicing

U.S. dollars.

[J $175 for spouse

] $250 for spouse

(includes lodging.
same meals as for
WORKSHOP enrollee)

[J $475 for CB Service WORKSHOP (same as 1977, and includes lodg-

Name Age
Company

Address Phone
City State Zip

NOTE: You need 2 years electronics training or experience

to gain proper benefit from these Advanced TRAINING

WORKSHOPS. NOT FOR BEGINNERS.

Mall to: Forest Belt's TRAINING WORKSHOPS,
Box 68120, Indianapolis IN 46268

CIRCLE 85 ON FREE INFORMATION CARD
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The whole team
wondered what Ron Brown
was up toin his basement.

Word has it he was up to something mighty special.
And when he didn’t show up for bowling practice one
Wednesday night, the Lucky Strikers (that was the name of
his neighborhood team) began to wonder, too.

So it was that a bunch of the boys
decided to pay their “star” a visit, and talk him
out of his secret project and back into action.
It didn't happen that way, though.

Matter of fact, it was Ron Brown who
talked the Lucky Strikers out of their bowling
night and down into his workshop. What was it
...what could be exciting enough to keep a
bunch of ten-pin tigers from their favorite pas-
time? One of the most fascinating learn-at-home
programs in the world, that's what!

Actually build and experiment
with a new big-screen color TV in ASI’s
fascinatinglearn-at-home program. It will
help you develop new skills as an elec-
tronics troubleshooter.

You'll set up your own electronics lab-
oratory to discover first-hand the technology
behind the mostexcitinginnovations in the world
of home entertainment electronics.

In fact, as part of the program, you'll
actually build and experiment with a beautiful,
integrated circuit 100% solid state color TV.

But most important of all will be the
new skills you'll develop all along the way...the
kind of skills that could lead you in exciting new directions.
For example, like many of ASI's 140,000 graduates, once you
complete the program you could use your training:

1. To provide part-time income

2. To start a business of your own

3. To seek out a job in the electronics industry

4. To upgrade your current job

5. As a foundation for advanced programs in electronics

Go exploring at home, in your spare time. No
traveling to class. No lectures. No one breathing
down your neck.

AS] wants to make it easy for you to get to know the
exciting world of home entertainment electronics. You'll be
able to develop new skills in your own home on whatever
days and hours you choose. So you don't have to give up
your present job or paycheck just because you want to
prepare yourself for some future opportunities.

What's more, we believe that when you're exploring
a field as fascinating as home entertainment electronics,
reading about it is just not enough. That's why you'll get lots
of “hands on" training experience with some of the most
impressive electronic training tools you've ever seen!

No Electronics Background Necessary

That's one of the advantages of this program. We
start you off with the basics and help you work your way up,
one step at a time. You'll start right off using your hands as
well as your head. That's because ASI firmly believes that one
of the best ways to develop skills is the exciting “hands on"way.

Each time you receive new materials you will
assemble and experiment with the kind of fascinating elec-
tronic equipment that will guide you with tests and
experiments and will help you become familiar with operations

» Signal Generator—This important tool helps you explore
AM alignment and signal injection. This is a source of
modulated or unmodulated signals. It provides a wide range

RADIO-ELECTRONICS

N
-]

) 1 T

and applications. With ASI you BUILD, EXPERIMENT, and KEEP:

of frequencies for use in AM, FM, TV, LW and SW
broadcast bands.

* Transistorized Radio Receiver—Build your radio in a spread

out format directly on a large schematic diagram.
You will learn how transistors, capacitors, resistors
and other parts work together to receive radio
signals and convert them into sound.
VTVM (Vacuum Tube Voltmeter)—Build and
troubleshoot measurements of DC+, DC~, AC
rms and peak-to-peak voltages.
Solid State Triggered Sweep Oscilloscope —See
the heartbeats of tiny integrated circuits with one
of the most universal of all testers. You'll experi-
ment with displays of voltage waveforms found in
audio devices, television receivers, transmitters
and other electronic equipment.
Vectorscope —Patterns for converging, adjusting
and troubleshooting color television receivers.
Solid state circuitry and integrated circuits are used
for accuracy, stability and reliability since this will
be a key instrument for troubleshooting and
servicing color television receivers.
Color Television Set—As you build, you explore
automatic fine tuning, plug-in circuit boards, the
cathode ray tube and all the components and
circuitry used in the late model color receivers.
Besides these, you will also receive a
pre-wired and assembled multi-tester plus a
professional quality set of electronic hand tools
and tool box.

And Only ASI Offers Audio/Visual Aids Too!

You will receive a filmstrip projector, filmstrips and
records that SHOW and TELL you the proper way to perform
some of the fascinating tests and experiments you'll do in
the program. Only ASI offers this exciting way to combine theory
with practice...and our graduates tell us that these aids are
some of the most helpful and interesting parts of the program.

We try to give more personal attention than
other learn-at-home programs.

1. Toll-free phone-in assistance. Should you ever
run into a rough spot, we'll be there to help. While many
schools make you mail in your questions, we have a toll-free
line for questions that can’t wait.

2. Every student is assigned a Personal Technical
Adpvisor. He'll follow your progress and be available when-
everyou want to “talk shop” or bounce around an idea or two.

Send for free details today—for a more
secure tomorrow.

Whether your goal is higher-paid job skills...extra
income from part-time work...being your own boss in your
own business...or simply to become your own electronics
expert and experience the comfortable confidence that
comes with having another marketable skill to fall back on,
in case of hard times...ASI can help you reach it.

Mail postpaid card today for free

course outline and sample lesson.
No cost or obligation of any kind.
APPROVED FOR VETERANS BENEFITS
WHEN TAKEN FOR VOCATIONAL PURPOSES.
If card has been removed —write to:

advance schools, inc.

5900 NORTHWEST HIGHWAY 8 CHICAGO. ILLINCIS 60631
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“Our whole fumily
helped assemble
this wonderful
Schober Organ... ;

now we all play it!™

Talk about real family fun! We all
worked together, for a few hours almost
every day. Almost too soon, our Schober
Organ was finished. Our keen-eyed daugh-
ter sorted resistors. Mom soldered transis-
tor sockets, although she'd never soldered
anything before. And it did our hearts good
to see the care with which our son—he's
only 12—installed the transistors. Me? | was
the quality control inspector—they let me
do the final wiring. And when it came time
to finish the beautiful walnut cabinet the
easy Schober way, we all worked at it!

Now, we gather around our Schober
Organ every evening to play and sing to-
gether. Some of us play better than the
others, but we're all learning—with the help
ofthe easy Schober Organ playing courses.
I might add that I'm especially pleased with
all the money we saved. Our completed
Schober Organ compares favorably with a
“ready-made” one costing twice as much!
(Thefive models range from $650to $2850.)
And we didn't even need to pay the whole
amount all at once, because we were able

L

to buy Schober Kits a component at a time,
to spread costs out. Or we could have had
two-year time payments!

Families like ours have been building
Schober Organs for 20 years. How about
your family? You can have all the details,
without cost or obligation. Just send the
coupon for the fascinating Schober color
catalog (or enclose $%$1 for a 12-inch LP
record that lets you hear as well as see
Schober quality). Clip the coupon right
now—and mail it TODAY!

)
The ,(/('ﬁaép/, Organ Corp.. Dept. RE-180
43 West 61st Street, New York, N.Y. 10023

T Please send me Schober Organ Catalog

Z Enclosed please hind $100 for 12-inch L P
record of Schober Organ music

- D G G G5 G Gb G = o o 8

STATE ZIP
SR D GRS SR D W G OGN GE GD G GB GB @
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U.S. & foreign patents

NEW P184
SLIT-N-WRAP
tool with Tefzel
wire makes
connections as
reliable as

other wrap tools.

SAY GOODBYE

to old manual
wire wrapping

Insulation is slit
open before

> wrapping on post,
not between
posts.
cut-thru.

tools!

Now you can wrap

thick insulated wire
4 TIMES FASTER
with

NO pre-cutting

NO pre-stripping
DAISY CHAIN
RUNS

P184, with
100’ of 28
gage Tefzel

wire, $29.50.

No unwanted

P184-4T with batteries and recharger, $89.60 (includes P184).

P184-4T1 110V AC, $99.50 lincludes P184).

colors, $4.18/100 ft.

Veatos

ELECTRONIC COMPANY, INC.,

Tefzel wire, 28 gage, various

tf not available locally, factory order—add $2 handling charge.

Prices subject to change without notice

12460 Gladstone Av., Sylmar, CA 91342

phone (213) 365-9661, twx 910-496-1539

571177
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EQUIPMENT REPORTS
continued from page 26

A/D converter do all of the work.

The instrument carries a full one-year war-
ranty, and you get a certificate of conformance
that traces its accuracy to NBS Standards.
Calibration is needed only at one-year inter-
vals. When calibration is necessary, only two
adjustments are required.

An attractive feature of the model 1350 is
its price—$169.00 complete with test leads,
operating manual, certificate and even a spare
fuse. This is getting it down to the point where
the typical shop can have instruments of labo-
ratory accuracy and stability that are also
rugged enough for everyday use. R-E

Simpson Model 452
Dual-Trace Oscilloscope

e = e ey
23 ] ]
a3 b
b ;& - )

1 el A
0889 eg'as

.
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THE SIMPSON ELECTRIC COMPANY, 853 DUNDEE
Avenue, Elgin, IL 60120, has been making
high-quality test instruments for a long time.
Their latest introduction, the model 452 dual-
trace triggered-sweep oscilloscope, is an all-
solid-state unit with many applications: lab
work, production-line testing, design, or any
kind of consumer electronics work. It is espe-
cially useful for color TV applications of any
kind.

The model 452 has all the regular features.
Its two channels are identical: DC to 15 MHz
and AC from 2 Hz to 15 MHz. The high-
impedance inputs are 1.0 megohm shunted by
25 Pf, and handle a2 maximum input of 500
volts DC plus AC peak.

Calibrated vertical step attenuators give a
deflection sensitivity from 5 mV-per-centimet-
er (.005 volt) up to 10 volts-per-centimeter
with a direct probe. The attenuator switch uses
the 1-2-5 sequence. A continuously variable
control allows fine adjustment if needed; sim-
ply turn the control fully clockwise for calibra-
tion. The inputs can be switched to AC or DC.
A total of 11 positions are used for the volts-
per-centimeter selector switch.

Channel selection and other functions are
handled by well-spaced push-push controls
that lock in on the first push and release on the
second. All pushbuttons are very plainly
marked so that you know where you are all the
time. Channel A or Channel B can each be
used by itself if you want a single trace. Just
press the Channel A button, leaving Channel B
off; or move the Channel B trace up off the
screen using the vertical position control. For a
dual trace, the sweep is automatically chopped,
at a rate of 200 kHz, for sweeps from | ms-
per-centimeter and slower. For all higher
speeds, the two traces are scanned alternately.
There is no perceptible flicker in either one.

Other pushbuttons allow other types of test-
ing: One adds the signals in Channel A and
Channel B and then displays the sum wave-
form. Another pushbutton inverts the Channel

continued on page 34
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EQUIPMENT REPORTS
continued from page 32

B waveform. This control performs all kinds of
tricks. For instance, when you make the stan-
dard input-output tests on any amplifier stage,
the output waveform is inverted. You can press
the Channel B INVERT pushbutton, adjust the
traces to the same amplitude, and then super-
impose one trace on the other. This will display
instantly any significant differences, phase
shifts and distortion.

By pressing the Channel B INVERT and ADD
pushbuttons, you can subrract Channel A
from Channel B. This test is used for compar-
ing differential voltages between two points in
a circuit, etc.

The model 452 dual-trace scope is indis-
pensable for testing digital circuitry. Since
we’re going to be dragged kicking and scream-
ing into digital work (at least / am!) we might
as well have the right tools for it. Timing rela-
tionships are vital; pulses must arrive at the
right place at exactly the right time (and
exactly means just that!).

The model 452 manual shows a good typical
example using a set of waveforms produced by
the Simpson mode! 7016 frequency counter to
show the exact timing. In only one case, the
reset pulse, using its negative edge, triggers a
control flip-flop. By hooking the scope up to
observe the reset pulse on one channel and the
flip-flop output on the other, this can be check-
ed with the greatest of ease! This applies to any
other type of digital circuitry.

The model 452 manual gives a very com-
plete description of how to take phase readings

on any kind of signal—sinewave, pulse, square-
wave, etc. After a simple calibration, the phase
angle is very easy to read. After setup, just
push the X5 magnification switch and the
display expands (the sweep speed goes up). If
the original resolution was, say, 40°-per-divi-
sion, pressing this switch brings it to only 8°-
per-division, which can easily be read to a close
tolerance. You can also make Lissajous fig-
ures, which are shown in the manual.

In hi-fi audio applications, you can use the
scope 1o read the phasing of the inverse feed-
back. If the phase is off far enough, it can
cause the feedback to become regenerative
instead of degenerative, and force the amplifier
into violent oscillation. In color TV, you can
easily check 1o make sure that the gating pulse
and color burst are in precisely the correct
phase (timing) relation. If the pulse arrives too
soon or too late, the burst finds the gate
slammed in its face!

Five trigger selector switches are on the
right-hand side of the panel below the trigger-
level control. These switches let you select
Channel A, Channel B or external trigger
signals using either positive or negative going
slopes; and also switch to normal or auto (to
display a trace on the screen without triggering
if you need it). The last switch changes the
Channel B input so that it becomes the hori-
zontal amplifier. This feature is used in sweep
alignment, vectorscope display, Lissajous fig-
ures, etc. The Channel B gain controls adjust
the trace horizontally.

Vertical interval test signals (VITS) are very
handy for quick 1F/RF response and alignment
tests. However, since the patterns are broad-
cast on only two lines of the vertical blanking

interval, they are not very easy to pick out and
lock on to. (I know, I've tried it!)

The model 452 TIME/CM selector switch has
three extra positions: Tvv, TVH and VITS. The
instruction manual shows a simple method for
picking the VITS signal out of the video, lock-
ing onto it, then displaying it. Again, just press
the X5 magnification switch, and the display
opens up so that the VITS signal is easy to
observe. All you do is ook at the multiburst
part of the VITS signal, which consists of
several short bursts of video at a gradually
increasing frequency.

If the IR/RF stages are working properly,
these burst frequencies will all be amplified
equally, and the top of the multiburst will be
flat. If it slopes in either direction (becomes
wedge-shaped) this indicates there is either a
loss of high-frequency or low-frequency re-
sponse somewhere ahead of the video detector.
If a good flat top is displayed, just dig into the
video stages to locate the source of your trou-
ble.

The test probes used with the model 452 are
10:1 divider types; they use the popular minia-
ture spring--loaded hook design. Special tips
can be pushed on for testing 1C’s and several
other types of components.

The DC power supply is regulated to within
an inch of its life. 1 counted seven separate
voltage regulators, and I may have missed one
or two. The patterns are therefore very stabie
and the calibration remains accurate during
variations of the AC line voltage.

The model 452 is a lot of instrument, and its
price($635) is well within the ballpark for an
instrument of its capabilities and construc-
tion. continued on next page

Today's most exciting automotive acces-
sory, AUTOCOMP, is actually three com-
plete instruments in one — each operated
by electronic microprocessor control.
AUTOCOMP is a dlgital clock, which may
be programmed to read elapsed time or
correct time in hours and minutes. AUTO-
COMP is also a true MPG meter, utilizing
a patented flowsensor and a speedsensor
to compute instantaneous miles-per-gallon
or average miles-per-gallon as you drive.
And AUTOCOMP is a complete trip com-
puter. It will display the amount of fuel
your vehicle has used since last fill-up or
beginning of trip and it will display the dis-
tance your vehicle has traveled since the
last reset. AUTOCOMP mounts easily in
or on your dash and provides large LED
readouts of these functions by pushbutton
control. With this valuable data at your
fingertips, you can significantly reduce
fuel bills by monitoring and improving
your driving habits. You will know precise-
ly how changes in acceleration, speed,
weight, wind, hills, etc., affect fuel econ-
omy. You can also tell when your engine
is burning extra gas by not running at peak
performance. AUTOCOMP will allow you
to operate your vehicle more efticiently,
saving you dollars, not only in fuel bills,
but also by helping you avoid the costly
repairs of a major breakdown. In one year's
operation you can easily save the cost of
AUTOCOMP in fuel and repairs. AUTO-
COMP can be installed on most American
and Japanese make autos and vans except
those with fuel injection, and is supplied
with all necessary components and hard-
ware, as well as clear illustrated instruc-
tions, that make it easy for a do-it-your-
selfer to install. AUTOCOMP is covered by
a 1 year Manufacturer's Limited Warranty.

3 _ Automotive
instruments in

DIGITAL
CLOCK

Press the TIME button and the LED display reads
the correct time (in hours and minutes). The
clock may instead be used to display ELAPSED

 _MPG
METER |

Press the INST MPG button and read how many

PRICE
AeoucED: ¥ 9 9 95
FOR ORDERS ONLY

CALL TOLL FREE ANYTIME!
1-800-423-2355 Ext. 601
In California 1-800-232-2175 Ext. 601
For more information call 805-965-1015

—_—————————

SPACEKOM-AUTOCOMP COMP ®

212 E. Gutierrez Street
Santa Barbara, CA 93101

Please send me ______ AUTOCOMP(s) at $99.95 ea.
(California residents must add 6% sales tax.)

I Car on which

miles per galion your vehicle is attaining at each AUTOCOMP will

moment. Press the AVE MPG button, and read l be installed

the average miles per gallon the vehicle has at- Make Model Year
tained since the last reset (up to 200 MPG). I Factory Cruise Control? [1 Yes [1 No

—— e m— —— S S— —

I Total enciosed (Cal. res. add tax) $____
| use vour cHARGE caRD!
I [ BankAmericard (VISA)

1 Master Charge (Interbank #

| Charge # Exp. Date |
I Signature l
PRINT
Press the FUEL button and read the amount of I NAME I
fuel the vehicle has used since last reset (up to
1000 gallons). Press the DIST button and read I ADBRESS I
the distance the vehicle has traveled since last CITy I
reset (up to 1000 miles). STATE ZIP
f S e T N E

CIRCLE 75 ON FREE INFORMATION CARD

www.americanradiohistorv.com

8/61 HIAW3AON

[~
(%3


www.americanradiohistory.com

¥ RADIO-ELECTRONICS

B&K-PRECISION’s
new
digital
probe
offers more

rthan“logic

_\

Model
DP-50

B Reveals pulse
presence to SOMHz

B Priced at only $50

B Multi-family, compatible
with TTL, DTL, RTL,
CMOS, MOS, and HiNIL

B Clearly displays in-circuit
logic activity

B Memory mode to “‘freeze"”
pulse display

B Pulse mode to "'stretch™
short pulses

B 2 megohm inputimpedance

B Typically detects pulses
to 10 nanoseconds

B Overload and reverse
polarity protected

The new B&K-PRECISION DP-50 50MHz
aigital probe simplifies the trouble-
snooting and analysis of all digital cir-
cuits by clearly displaying in-circuit
logic activity and pulse presence.

This compact instrument includes
every important logic probe feature
and more. Three bright LED indicators
display pulse presence and high- and
low-logic states. Unlike ordinary logic
probes, the DP-50 digital probe will con-
tinue to indicate pulse presence to
50MHz.

Available for immediate delivery at
your local distributor.

o1 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street

Chicago, lllinois 60635 » 312/889-9087
In Canada: Atlas Electronics. Ontario
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Radio Shack Model TRS-80
Computer
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SPECIFICATIONS

Z-80 based CPU; 4K bytes RAM;
BASIC in 4K ROM; integrated 53-
key ASCII keyboard; 500 baud cas-
sette interface; 12-inch monitor dis-
plays 16 lines X 64 characters (32
characters selectable); interspersed
graphics (128 horizontal by 48 verti-
cal); 21 general commands with 14
functions, plus special commands
including array and strings. Price:
$599.95.

THE TANDY CORPORATION (1400 ONE TANDY
Center. Fort Worth, TX 76102) appears to
have become a scrious competitor in the tield
of small computer systems. The Radio Shack
model TRS-80 (based on the popular Z-80
microprocessor) is rapidly becoming a stan-
dard item in homes and offices. Educators are
also finding it both atfordable and practical for
instructing students in basic computer pro-
gramming.

The mode!l TRS-80 is available cither with
Level | BASIC with 4K RAM ($599.95), or
with Level 2 BASIC and 16K RAM ($789).
Included are such accessories as a 12-inch
video monitor, cassette recorder and an easy-
to-follow user’s manual. A game tape (Black-
jack and Backgammon) is also included.

The operator’s manual itself is impressive—
the style is witty, comprehensive, informative,
and an excellent introduction to the world of
computer programming.

Although the complete three-piece model
TRS-80 package is reccommended as a system,
the keyboard terminal alone is available for
$400. Its video output can be fed to any video
monitor (even a simply converted TV sct), and
data can be transferred into a good-quality
portable cassette recorder. The video display
provides 16 lines of 64 characters each.

The modular construction of the model
TRS-80 system allows for future expansion as
peripheral equipment becomes available. The
keyboard terminal circuit board is designed to
accomodate 16K RAM and Level 2 BASIC to
handle more involved computer requirements,
such as advanced string manipulation and
peripheral control.

In the home, the Level 1 BASIC system
would be ideal for recipes, bookkeeping, filing
and even games (many already available from
other sources). For educators, the system’s
applications could include keeping records of
grades, familiarizing students with how a com-
puter operates and for visual instruction.

Small business applications for the mode!

www.americanradiohistorv.com

TRS-80 include record- and inventory-keep-
ing.

With Level 2 BASIC, data exchange with
the cassette is faster, and the system provides
for more flexible software for alphanumeric
data handling and improved graphics. Level 2
BASIC is required for such peripheral equip-
ment as a printer or floppy-disc recorder.

Using the TRS-80

As uncrated from the box. the niodel TRS-
80 Level 1 system is ready-to-go in minutes.
The three units (keyboard. video monitor and
cassette player) are interconnected with cables
(provided). and initial starting and testing
instructions are simple to follow.

By following the instructions, it soon be-
came apparent that the sample system was in
excellent working order. The keyboard is espe-
cially responsive and comfortable.

The 16-line, 64-character-per-line video dis-
play is bright and sharply defined. The 12-inch
video monitor makes the characters quite read-
able even at a considerable distance, an advan-
tage for classroom instruction.

After an extended period of familiarization,
we developed an involved program 1o test the
computer: It performed flawlessly. Occasional-
ly, in the interval between commanding the
computer to transfer data to the cassette and
commanding the cassette to return the data to
memory, a small glitch developed-—the infor-
mation did not always return. This usually
caused no particular problem, however, since a
blinking video signal constantly alerts you as to
the status of the data transfer. If the blinking
stops, this means a bit error has occurred and
the transfer must be repeated.

If the error occurs during a data transfer
from the terminal to the tape, you will not
realize it until you attempt to reload the
cassette data back into memory:; this process
will also crase the program presently in the
memory. Thus, it is advisable to record the
data on two or three tapes first before reload-
ing the computer memory to check the tape.
This routine precautionary step will prevent
much anguish later if for any reason (including
power-line spikes, incorrect cassette volume-
control playback settings, loose connections. or
operator error) the data did not transfer.

All things considered, the Level | model
TRS-80 appears to be an excellent computer
system; and, as system needs grow, the node!
TRS-80 can grow with them. R-E

Electra Bearcat model 250
Programmable Scanner
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THE MODEL BC-250 BEARCAT 1S THE LATEST
addition to the programmable, frequency-
continued on page 36
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AND RECEIVE
3 YEARS OF
RADIO-ELECTRONICS
AT HOME.

The option is yours! You can have
the next 12, 24 or 36 excitement-
packed issues of Radio-Electronics
delivered to your door each month,
and save up to $9 of the newsstand
price while enjoying the conve-
nience of home delivery. And you'll
enjoy all the news of electronics
you get in Radio-Electronics: pro-
jects to build, new-equipment test
reports, computer technology, ser-
vicing tips, and all your favorite
columnists on solid state, hobbies,
hi-fi, servicing and computers.
Check out the money-saving sub-
scription offers on the coupon be-
low, and check off the one that
suits you best. It's the best move
you can make today, or for the next
three years.

Mail to: Radio Electronics

SUBSCRIPTION DEPT., P.O. BOX 2520
BOULDER, COLO. 80323

| ™ N - -
{please prnnt)

Name

Address

City State ZIP

Indicate the offer you prefer:
[J1 Year—12 issues ONLY $9.98

(You save $2.02 off newsstand price.)
[J2 Years—24 issues ONLY $19.00

(Save More! $5.00 off newsstand price.)
[]3 Years—36 issues ONLY $27.00
(Save Even More! Save $9.00 off news-
stand price.}

[J Payment enclosed (Send one extra issue)

[ Bill me

[J Check here if this is a new subscription.

[J Check here if you are extending or renew-
ing your subscription.

Extra Shipping: Canada $3.00 per year, all

other countries $5.00 per year. 40L8

KITMASTER

MULT! CHANNEL RADAF

X ADJUST

®

K ADJUST

A sophisticated X & K band radar detector kit for $69.9%!

high performance?
NOT ANY MORE!

other units that start at 5149 95

Our price? $69.95!
Compare these outstanding feature:s

AT 10.525 GHz.
e K-BAND SENSITIVITY INCLUDES

o SOPHISTICATED ELECTRONIC FILTER

o WARNING LIGHTS & ADJUSTABLE

You've always heard that high price equais

The new Recon XK
multi-channel radar monitor offers all the teatures of

o X-BAND SENSITIVITY UP TO 5 MILES*

“HANDHELD" RADAR AT 24.150 GHz.

CIRCUIT REDUCES FALSE SIGMALING.

o BLACK MILITARY CONTRCL PANEL
o ALUMINUM CASE & 2-WAY “ALL
PURPCSE"” MOUNTING BRACKET.

o EXCLUSIVE EURCPEAN SPORTS
STYLING

Reception varnes
nhons

ording to terrain. traft ¢ and weather cond:

It you compare the Recon XK wth other radar de-
tectors, ycu will find only the most expensive units
offering similar features. A simpl= glance wil also
reveal the ditterence in styling that Kitmaster© engi-
neers have effected

Now, as a resdit of superior desicn and production
technoiogy, YOU CAN ASSEMBLE THIS AD-
VANCED RADAR DETECTOR — AT HOME
— USING BASIC TOOLS AND OUR

CONTROLS FOR X & K BANDS AND DETAILED INSTRUCTION
POWER INDICATOR. GUIDE. Order your o
Recon XK* Kit
o ADJUSTABLE ON-OFF/VOLUME today — a less
CONTROL FOR AUDIBLE TOMHE than half its list
WARNING. price value!
———————"—"""—"""10-DAY MONEY BACK GUARANTEE — —
I TO CxaMas Electronic Products, Inc. Bili my [0 Master Charge Visa
FECON XK* KIT OFFER Ktmaster® Divigon
| Cept. RE B |
| PO Box 225238, Dalas, TX 75265 Card No Exp. Date .
i Pleasa send Name | z
| tecon XK' Kis 96995 ea |
(PLUS $2.00 SHIPPING USA) Address - = =
l Attaced s my check [ or money order (] fcr | g
I City State Zip | sl
TEXAS RESIDENTS ADD $3 50 SALES TAX EACH m
UNIT. CANADA $6 75 SHIPPING 'OTHER o
l COUNTRIES $19.25 Signature .| L | ™
| WE ACCEPT TELEPHONE ORDERS ¢ 214-528-9900 ¢ CREDlT CARD ORDERS ONLY ' g
I e T o el G ey )
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AGGURAGY

DUAL TRACE MODEL 517 — 15 MHz
USABLE TO 27 MHz

SINGLE TRACE MODEL 515 — 15 MHz

Put Hickok Scope reliability on your
side and get things done easier, faster,
better and with complete assurance that
you're doing them right.

Economically priced Hickok push-
button-triggered Scopes are quick and
easy to set up and use. A color-coded
front panel speeds up and simplifies oper-
ation. Triggering is practically fool-proof,
well in excess of the MHz rating. And
excellent pulse responses virtually elimi-
nate overshoot and ringing.

Call your nearby Hickok distributor
and set up a demonstration today. See for
yourself how a modestly priced Hickok
single or dual trace 15 MHz, or dual trace
30 MHz, Scope will save you time and
exasperation.

If you're outside of Ohio, call us toll
free at 800-321-4664 for the name of
your nearest Hickok distributor.

HICKOK

the value innavator

INSTRUMENTATION & CONTROLS DIVISION
O THE HICKOK ELECTRICAL INSTRUMENT CO.
Q 10514 Dupont Avenue « Cleveland, Ohioc 44108
o (216) 541-8060 . TWX: 810-421-8286
36 CIRCLE 77 ON FREE INFORMATION CARD

O-ELECTRONICS

EQUIPMENT REPORTS
continued from page 34

synthesized VHF/UHF scanners already on
the market. It is manufactured by Electra
Company (300 South on East County Line
Rd., Cumberland, IN 46229) the pioneer of
scanning receivers.

At first glance, the BC-250 looks nearly
identical to the popular mode! BC-210, but a
closer look at the keyboard reveals the differ-
ences.

A custom-designed microprocessor IC
greatly expands the flexibility of this scanner:
It has 50-channel scanning capability; it counts
the number of times any (or all) of the 50
channels have been heard in use while scan-
ning; and it can search through any of its
frequency ranges for unknown frequencies (up
to 64) and store them for later display during
recall.

The nonvolatile memory retains its frequen-
cy and instruction programming even if the
unit is unplugged while it is operating, or if a
power failure occurs; there is no battery to
replace every few months.

The 50 channels are programmed into the
scanner by a keyboard and stored in five banks
of 10 channels each. The banks can be individ-
ually or collectively selected in or out of the
scanning sequence. Thus, the frequency blocks
of such agencies as fire and police depart-
ments, ambulances, etc., can be selected in and
out of scanning at will.

The squelch control can be adjusted manual-
ly or rotated to an automatic position at which
it is activated only when a received signal
exceeds a preset level above the background
noise. Plus any one of the 50 channels can be
manually selected at random without having to
step in sequence through the scanning order.

A delay feature places a two-second hold on
any channels after a signal is received before
scanning or searching is resumed. This feature
allows you to hear a reply to an intercepted
transmission from a simplex operation. The
delay feature is not necessary for monitoring
repeaters, since they have their own built-in
delay for incoming signals.

Both scanning speed and search speed can be
slowed down or speeded up at the touch of a
button (a choice of 5 or 15 channels-per-
second). The unit has a lockout feature which
when activated, prevents unwanted signals
from stopping the scan or search sequence.

A priority channel is also provided; no
matter what function the monitor is presently
executing, the priority channel overrides it and
can be heard when it is active. In addition, an
automatic 12-hour clock display appears when
the receiver is switched off, and can also be
read with the receiver on without disabling any
receiving function.

The rear apron of the model BC-250 pro-
vides an audio output for an external speaker
or recorder, plus a control circuit to activate an
external device such as a tape recorder. The
quality of the audio sound is voice-tapered . . .
crisp and clean.

Specifications

The manufacturer’s specifications for the
model BC-250 show a noticeable improvement
over those of earlier scanners. Naturally, pub-
lished specifications are average, and will vary
somewhat among individual receivers.

WwWWW . americanradiohistorv.com

SPECIFICATIONS

Frequency range: 32-50, 146-174, 420-512
MHz

Sensitivity (12-dB SINAD): .6 nV, low and high
band; .9 uV UHF

Adjacent-channel rejection: better than 50
dB

Audio output: 1.5 watts

Power requirements: 120 VAC or 13.5 VDC

Size: 10% W X 3 H X 7% inches D

Weight: 5 Ib

Lab tests

To avoid strong signal overload in metropol-
itan area monitoring, Electra recommends the
use of the small telescoping antenna provided
with the model BC-250. We couldn’t resist
using a rooftop monitoring antenna. Distant
weak signals came in surprisingly well, and
problems with intermodulation and images
were less than expected. A major metropolitan
area is a beehive of signal activity, and only the
better receivers can endure the signal overload
presented by an outside antenna! Still, with the
internal antenna provided, distant signals were
very readable due to the model BC-250s
improved sensitivity.

The automatic search feature, with search-
lockout for unwanted signals, is a pleasure to
use. The ability to recall active channels
discovered during search, and the automatic
capability to count transmissions intercepted
on scan are very handy. A modest spectrum
study of active channels in an area can be
quickly accomplished using the BC-250.

Expected delivery for the new scanner was
tentatively set for mid-summer, 1978, at a
suggested retail price of $399.95. R-E

Radio-Electronics®
i available in
MIGROFILM

UNIVERSITY MICROFILMS
300 N. Zeeb Road
Ann Arbor, Michigan 48106

| and
MIGROFIGHE

MICROCARD EDITIONS
A Division of
Infarmation Handling Services
P.O, Box 1154
Englewood, Colorado 80110

BELL & HOWELL CO.
Micro Photo Division

Old Mansfield Road
Wooster, Ohio 44691

Attn.: Mr. Spiers

Please wrlte
for complete information
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IF YOU HAVE EVER USED A SPEAKERPHONE, OR IF YOU HAVE
ever talked to somebody who was using a speakerphone, it is
immediately apparent because it sounds as if the call is being
made from inside a large wine barrel, a quite annoying phenom-
enon. Also, all except some of the most expensive speakerphones
($300 and up) tend to drop off a word or a syllable here or there.
And, if you happen to have a bad connection with much back-
ground noise, your speakerphone may not work at all. For all
these reasons, speakerphones are almost exclusively used for
group conversations. The much-advertised “hands-free” feature
is really more of a nuisance than a valuable asset.

In attempting to design a speakerphone that eliminated, or at
least greatly reduced, these shortcomings, the first and most
serious problem encountered was the barrel sound that is caused
by room acoustics. For example, if you place a tape recorder
microphone in the middle of a room and speak into it from a few
feet away, the sound bounces off the walls and you get a notice-
able echo effect. In a face-to-face conversation, you do not
notice this echo at all because your ears are stereophonic and the
brain does a marvelous job of signal processing.

When you move a microphone to within about 18 inches from
your mouth, the echo starts disappearing. At this distance, or
even shorter distances, the direct sound becomes so much
stronger than the reflected sound that the echo is no longer a
factor.

There is at present no electronic solution to the echo problem.
It is possible to process the signal so that the gain is reduced for
a period of time after a sound peaks. This method works well for
tone bursts, but it makes a conversation less intelligible. In
addition, the time it takes for the echo to arrive at the micro-
phone varies with room size. This means that the suppression
time would have to be adjusted for each room.

The best solution to this problem is to design the speaker-
phone so small and light that the person using it would naturally

*Tridar Corporation.

New

. All-In-One
Speaker-
phone

It’s a standard telephone
and speakerphone housed in a

compact ultra-modern package.

Here’s a look at the circuitry
and how it works.

HANS R. CAMENZIND*

move it closer. This design choice was influenced by the elec-
tronic calculator: When you use a calculator you draw it close to
you because it is small and handy.

A calculator-sized speakerphone also solves the problem of
the noise interference on the line. If the connection is very bad,
you simply pick the speakerphone up and hold it to your ear.
The Tridar speakerphone contains a mercury switch that senses
the angle at which the phone is being held. When it is tilted
more than 45°, the gain is automatically reduced, and the speak-
erphone becomes a normal telephone.

This latter feature also has another advantage. Suppose you
have been holding a hands-free conversation. Somebody walks
into your office and you would rather continue the conversation
privately. You simply pick up the phone.

Two other features are built into the Tridar speakerphone.
One is a volume control to adjust the varying amplitude on the
phone line and to make the speakerphone useful for a group
conversation as well. The other control is a HOLD pushbutton to
shut off the microphone so that the group can speak in private,
or allow you to leave temporarily.

The most difficult problem to solve in the circuit design was
the delay, which can chop off a part of the speech. Unlike a
regular telephone, the microphone and the speaker in the spea-
kerphone cannot be on simultaneously; otherwise the speaker
feeds into the microphone, the signal is amplified and a portion
of it returns to the speaker, creating the howling sound some-
times heard in public address systems.

The simplest solution here is to sense the microphone level.
When the level exceeds a preset threshold, the speaker is turned
off. However, since this threshold cannot be set very low (other-
wise it would be triggered by room noise, e.g., a typewriter
clicking), part of the first syllable is lost. To minimize the effect,
typical low-cost speakerphones turn the speaker on with a delay
of about I second so that the microphone channel is held on
continuously for the entire sentence.

www.americanradiohistorv.com
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But such relatively unsophisticated circuitry used in low-cost
speakerphones has the disadvantage that comments interjected
by the conversation partner can be missed. Especially if the
other party in the conversation is long-winded, it becomes
impossible to get a word in edgewise!

To avoid this delay a rather complex voice-level sensing
scheme was designed. This is the main reason that high-perfor-
mance speakerphones are rather bulky and heavy. Therefore, to
provide this complexity in a small and light package, custom-
designed integrated circuits were used. In fact, using custom
IC’s not only allowed the Tridar phone to be designed in a very
small package, it reduced the cost to less than that of a design
using components and standard IC’s.

There is a great deal of misconception about custom IC’s.
Most designers feel that a custom IC is only economically feasi-
ble for very large quantities because of the enormous tooling
cost and that you should design a product with standard, off-
the-shelf components first. However, neither of these assump-
tions is quite true.

Semicustom IC’s require little extra expense or added time
for the development. And, especially for this speakerphone, a
design using off-the-shelf components would have made no
sense at all, since the end product would have been of the size of
a normal telephone and weighed at least two pounds.

Basic design

Figure 1 shows the block diagram of the Tridar speakerphone.
The most important feature that is responsible for the high
performance of the speakerphone is the peak detector/compara-
tor circuit. Its design represents a drastic departure from older
speakerphone designs.

The most difficult task in designing a speakerphone is to
devise a circuit that decides who is tatking at any given moment.
You cannot simply assume that if there is a signal in the micro-
phone channel, it is the person at the speakerphone end that is
talking. What makes this assumption wrong is the fact that the
speakerphone’s speaker also talks into the microphone.

At the other end—the telephone line—the distinction be-
tween the voices of the two parties is also unclear. On the
telephone line itself the two signals are completely mixed and,
supposedly, of equal amplitude so you cannot distinguish
between the two. The connection to the phone line is usually
made through a hybrid transformer, in which the two directions

CUSTOM CIRCUIT
AMPLIFIER, VOX PEAK
DETECTORS

VOLUME
SPEAKER CONTROL

TOUCH-TONE
ENCODER

can be separated somewhat. In the Tridar speakerphone, the
hybrid circuit is an active circuit to reduce space and weight.

The separation of the two signals in even the best hybrid
circuits is only about 10 dB, the reason being the telephone line
impedance. If the impedance were 600 ohms, as specified, the
hybrid circuit could be matched to the line and a separation of at
least 30 dB would be possible. In reality, both impedance and
phase vary wildly between 300 Hz and 3 kHz and depend on the
length of the line.

How then can you tell which channel should be open? The
information is there but just barely. The signal from the phone
line coming from the hybrid circuit is slightly stronger even
after the limited separation afforded by the hybrid circuit.

ouT
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FIG. 1—PEAK DETECTORS AND COMPARATOR determine which party
is talking. This represents a drastic departure from earlier designs.

MODE CONTROL CUSTOM
CIRCUIT ON-OFF-HOLD,
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Speaking directly into the microphone does result in a slightly
larger amplitude than the indirect sound produced by the loud-
speaker if the microphone is pointed away from the loudspeaker.
In the Tridar design, the amplitudes of these two signals are
converted into DC voltages in the peak detectors and then
compared (see Fig. 1). If the microphone channel is louder, the
upper section of the analog switch is closed and the lower one is
opened; thus, the microphone sound will go to the line and the
speaker channel is cut off.

During each pause in the microphone signal-—even between
words—the comparison is made again, i.e., the signal from the
line is connected. To allow this, the time constant of the micro-
phone peak detector is quite short.

Two factors help here. First, when you are talking, you cannot
really hear anything. You shut off the other person’s voice in
your brain. You may be aware that he or she wants to say
something, but you cannot understand it. Second, even seg-
ments of the other person’s voice in this instance tell you what
you need to know, namely that you are about to be interrupted
and that you had better stop talking and start listening.

This is precisely what was built into this design. During each
pause in the microphone signal, however short, the speaker
channel is opened up. Thus, if the other person has been talking,
a part of his speech is heard on the speakerphone.

If the user of the speakerphone continues to talk (despite the
fact that sound is coming through) another effect takes place.
The other person automatically raises his voice. This increases
the level of the line peak detector, and the line signal begins to
outweigh the microphone signal, thus opening the speaker and
shutting off the microphone.

The entire speakerphone contains 465 components, of which
410 are contained in three custom IC’s (not counting the touch-
tone encoder, which is a standard, off-the-shelf 1C). Figure 2
shows a view of the PC board. Here are some highlights of some
of the important circuit blocks.

The hybrid circuit

The function of the hybrid circuit is to separate the two
signals on the telephone line. In an ordinary telephone, this is
accomplished with a rather bulky differential transformer. In
the Tridar speakerphone, this function is duplicated in one of
the custom 1C’s.

Figure 3 is the schematic diagram of the hybrid circuit. The
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FIG. 3—ELECTRONIC HYBRID CIRCUIT duplicates function of bulky
transformer used in ordinary telephone.

telephone line is connected to the phone through a small simple
transformer to meet the FCC’s 2000-volt isolation specification.
The signal is then obtained at the secondary and arrives at the
base of Q6 through DI, D2 and R1. Note that the signal cannot
go through Q3 because transistor Q2 blocks the signal applied to
Q3’s base.

A signal coming from the microphone is buffered by QI, Q2
and Q3. The impedance of the telephone line is nominally 600
ohms, and with a I:] ratio in the transformer, the collector load
impedance of Q3 is the same as its emitter resistance. Thus, the
signal going into the transformer has the same amplitude as the
signal at the emitter of Q3, but the opposite phase. These two

signals are summed at the junction of R1 and R2. Since R1 and
R2 are equal, the microphone signal cancels exactly at the base
of Q6 so that only the line signal appears at this point. This,
however, is true only if the line impedance is, in fact, 600 ohms.
In reality, the line impedance can vary considerably and the
cancellation at the base of Q6 is about 10 dB. This performance
is identical to that of a hybrid transformer.

Diodes D1, D2 and D3 are used for DC level-shifting only;
their influence on the gain and cancellation is minimal.

Mike amplifier and peak detectors
Figure 4 shows the diagram of the microphone amplifier. The
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FIG. 3—MICROPHONE AMPLIFIER and peak detector features a differen-
tial input stage.

input is biased at 1.4 volts through R8. Transistors Q7 and Q8
form a differential pair with an active load D5/Q101. This
active load is a diode-biased current source. The collector
current of Q8 flows into D5. The internal base-emitter dicde of
Q101 is connected across DS. Therefore, as the current through
D5 increases, the collector current of Q101 increases by the
same amount. At the collectors of Q7 and Q101 there is a
push-pull effect: When, with a signal at the input, one collector
current increases, the other decreases by the same amount,
resulting in a large amount of gain. Note, however, that this
configuration can only be used in IC’s since it requires a near
perfect matching of the components.

The signal is then further amplified in Q102 and buffered by
Q10. At this point there is an open-loop gain of several thousand
that is then reduced to 140 with feedback resistors R11 and
R12.

The operating current of the differential stage and the output
is derived from D4. Diode D4 and the base-emitter diode of Q11
are identical in size; therefore, the collector current of Q11 will
be similar to that of D4, or 100 gA. The current of Q9 and Q12
is reduced by emitter resistors.

The microphone-amplifier output is fed into both the analog
switch (CMOS) and the peak detectors. The configuration of
the peak detector is almost identical to the amplifier. However,
there is no load current at the emitter of Q15. The positive peaks
of the signal charge up capacitor C4 at the output. The only
discharge path for C4 is R19. These two elements then set the
time constant of the peak detectors.

Loudspeaker amplifier

Approximately 250 mW of audio power is required for a
speakerphone, which can easily be integrated on a bipolar 1C
chip. The loudspeaker amplifier uses two of the four high-
current (200-mA) NPN transistors contained in a linear 1C.

www.americanradiohistorv.com
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Figure 5 is the schematic of the speaker amplifier. Coming
from the volume control, the telephone line signal is first ampli-
fied in a differential pair with an active load. A diode string
(D9-D11) and resistor R21 are biased through D8/Q107 at a

-0 6-8V

< R20
D8 ;: 30052
FROM
RING
OSCILLATD

Q104 0105

(FEEDBACK)

FIG. 5—SPEAKER AMPLIFIER circuit generates 250 mW of power.

current of 500 pA. These four elements match the internal
base-emitter diodes of Q18/Q20 and Q108/R22, so that the
idling current of the output stage Q is also 500 uA. The signal is
fed into the diode string through Q17 and is amplified in the
output stage. The closed-loop gain is set at approximately 5 by
R19 and the input impedance.

Ring detectors and oscillators
The final circuit causes a ringing sound in the loudspeaker

0.1
D12
1N979 R31
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R30 013
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9 TELEPHONE
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FIG. 6—RING DETECTOR AND OSCILLATOR generates a 1-kHz tone that
varies between 60 and 150 volts P-P at a 20-Hz rate.

SPEAKER
AMPLIFIERS

that eliminates the need for the bell. As shown in Fig. 6, the ring
signal is picked up directly at the telephone line through a
combination of Zener diodes, capacitors and resistors. In direct
contrast to the voice signal, the ring signal has a very large
amplitude that varies between 60 and 150 volts peak-to-peak at
20 Hz.

When the negative peak of the ring signal exceeds the Zener
diode breakdown, Q110 and Q25 turn on. This powers up the
relaxation oscillator made up of Q23/Q24 and Q109 through
voltage divider R27/R28. The frequency of the relaxation oscil-
lator is set by R26 and C8 at | kHz. The I-kHz sound signal,
which is modulated by 20 Hz, is fed into the speaker amplifi-
er.

One large custom IC contains three of the four circuits
discussed plus part of the control circuitry. As a result of using
this type of IC, the Tridar speakerphone is smaller than the
smallest telephone now offered and and weighs less than the
handset of a desk telephone. The custom integrated circuit is
making its presence felt in consumer electronics. R-E
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Oscilloscopes gaining worldwide
acceptance in computer field

As the mechanical design, layout and
circuitry of oscilloscopes have improved so
has their worldwide marketability. Hans
Toorens, oscilloscope product manager for
Philips Test & Measuring Instruments, Inc.,
believes that the broader range of applica-
tions and functions for an oscilloscope in
computer servicing, as well as in other
areas, has caused the market to expand
both in the U.S. and abroad. He aiso
believes oscilloscopes are destined to be-
come the ‘“‘workhorse” of the computer-
service industry.

Purchasers of test equipment such as
oscilloscopes have become increasingly
sophisticated in their requirements—they
use more precise parameters in judging an
oscilloscope, looking for electronic mea-
surement capability, cost reliability and its
effectiveness both on the bench and in the
field.

Connecticut judge dismisses
radar-detector case

The city of Waterbury, CT, has probably
experienced its |last arrest for possession of
a radar detector. This past June, Judge
Norman Buzaid dismissed charges against
Dr. Howard Rofsky who had been arrested
for possession of a detector. Judge Buzaid
termed the 1962 state ruling against radar
detectors "'ridiculous.”

Most Connecticut courts have been re-
luctant to prosecute such cases, and Dr.
Rofsky's case was only one of several less-
er-known incidents. However, the Connec-

ticut decision came only days after the
Supreme Court of the State of Virginia
struck down a portion of that state’s anti-
radar law, declaring that a presumption of
guilt in the statute was unconstitutionat.
The taw will still be on the books, but police
will now have a hard time proving the
detector in the car was being used illegally.
Virginia is the only state in the country to
have a law against radar detectors.

The charge-coupled device, an idea
come of age

In 1969 Bell Labs scientists Willard S. Boyle
and George E. Smith devised the charge-
coupled device (CCD), an invention that
since then has inspired a great many tech-
nical papers but has now finally come of

age.

CCD WAFER has a 3-inch diameter and con-
tains 169 CCD devices.
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Scientists Boyle and Smith arrived at the
idea for the CCD almost accidentally. They
were looking for a semiconductor device
that could control and handle data similar
to magnetic bubble devices. (Bubbles store
data in a very small space, making possible
high-density data storage.) While at that
time bubbles were fairly new devices, the
semiconductor was well-known; the result-
ing invention was the CCD—a result of
applying the principles of bubble devices to
a semiconductor.

The CCD has three layers—one layer
made of metallic electrodes, another of sili-
con crystal, and an insulating layer of sili-
con dioxide. Standard MOS processing
techniques can be used to manufacture a
CCD, which can then be used to perform
many electronic functions now performed
by larger, more complicated IC’s.

Negatively charged electrons in the CCD
can be moved about. The information (in
the form of electrical charge packets) is
stored in small areas or '‘wells” on the
surface. Applying the desired voltage re-
sults in data transfer from one well to
another. Since the amount of charge in a
well can be varied continuously, this makes
the CCD an analog device that can be used
in analog communications transmissions.
When the charge packets are digitized (i.e.,
the wells are either empty or full), the CCD
can be used as a digital memory. If the
charge packets are introduced optically,
instead of electronically, with an image
focused on the silicon surface, an imaging
device results. It can then be used as an
image sensor in an all solid-state television
camera. R-E
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How To Troubleshoot
Digital Circuits

Isolating a fault in a digital circuit can be both difficult and time consuming
if you don’t know how to go about it. Here’s an in-depth look at the
faults, the right troubleshooting procedures and the test equipment to make it easier.

L. STEVEN CHEAIRS

MOST PROTOTYPE INSTRUMENTS HAVE A
few design or fabrication bugs, and any
system can malfunction due to a defective
component. Unfortunately, these prob-
lems do not generally announce them-
selves in a way that makes them easy to
identify. This is because a defect in the
system can affect many other components
and produce a number of secondary
faults. This article will try to present a
method that the average hobbyist can use
to debug his own prototype or to repair
malfunctioning logic circuits.

A list of digital troubleshooting equip-
ment will be included. For each unit, we
will try to outline when and where 1t
should be used, noting its limitations. The
reader will be led step-by-step through a
few typical problems and we’ll show vari-
ous methods of obtaining the data re-
quired to pinpoint the fault. Since most of
you only come into contact with TTL,
CMOS and MOS devices, only these
technologies will be covered.

Test equipment

Traditionally, when the individual
components of a circuit were accessible,
you could perform relatively simple
tests to verify proper operation of each
component by using a signal generator,
voltmeter, ohmmeter, diode tester, tran-
sistor tester, tube tester, or an oscillo-
scope. All this equipment is defined as
traditional troubleshooting equipment.

Now that a circuit element must be
viewed as a little “black box,” where the
components are not accessible, a new
troubleshooting philosophy must be
adopted. Simply the IC must be tested
for a complete circuit operation rather
than just for a few characteristics such as
capacitance, inductance, resistance and
turn-on voltages. Note also that now we
must observe complex digital signals,
rather than simple circuit characteristics,
to determing if the IC is functioning
correctly. Complicating the situation fur-
ther, you must consider a large number of
inputs and outputs and compare the rela-
tionship of incoming signals to outgoing
signals. This requires an intricate knowl-
edge of many complex circuits. However,

[ am not trying to scare you off but just
trying to show why a new variety of test
equipment was developed.

Multimeter and oscilloscope

The only two pieces of traditional test
equipment that you will find some use for
in digital troubleshooting are your miul-
timeter and oscilloscope. With the mul-
timeter you can check the power-supply
voltage of a malfunctioning circuit. An
oscilloscope can also find much use, espe-
cially if it is a dual-trace unit with trig-
gered sweep. However, the older scopes
will be next to useless because both time
and frequency measurements cannot be
made, and the amplitude, the Y-axis, is
not generally calibrated, therefore pre-
venting threshold measurements.

When viewing logic levels, absolute
amplitudes are unimportant. A digital
signal has three states. Only two of these
states are used to convey information;
they are logic 1 and logic 0 (the third
state is designated as undefined). These
states arc defined by the threshold levels
of the logic family; for TTL (7ransistor-
Transistor Logic) the low threshold is 0.4
volt and the high threshold is 2.4 volts.
When the amplitude of the signal is less
than 0.4 volt, it is considered to be at a
logic 0 level; when it is above 2.4 volts it is
at a logic | level; and when the amplitude
is between 0.4 volt and 2.4 volts, the
output is undefined. Therefore, when you
use an oscilloscope, all signals must be
checked in order to determine if the data
is at a valid logic level! 1 have seen tech-
nicians spend days troubleshooting a cir-
cuit only to discover a problem that had
been staring at them all along because
they were only looking at waveforms and
not logic levels.

Logic clip and probe

Two logic test instruments that almost
anyone who works with logic has become
familiar with are the logic clip and logic
probe—both overcome the oscilloscope
problem. When observing static or low-
frequency data, the logic clip and logic
probe function quite well; many units
have a pulse stretcher and/or memory to

enable short pulses to be observed. The
clip is simply piggybacked onto the IC; it
will find its own power. If pin-to-pin
contact is good, then the LED’s will indi-
cate the logic levels (where LED on =
logic 1 and LED off = logic 0).

To use the logic probe, connect the two
wires that exit from the end opposite the
tip to the power supply (the red wire is
positive and the black is negative). Some
probes only have one indicator light; thus,
a lit indicator is a logic 1 and an unlit
indicator is a logic 0. Other probes may
have two or more indicator lights; for
instance, a light for the logic 1 state,
another for the logic O state, and yet
another light connected to a pulse stretch
circuit or memory. To use the probe,
simply touch a PC card run or the pin of
one of the IC’s and observe the indicators.
The logic probe can detect pulses of short
duration that have low repetition rates;
these pulses would be difficult for an
oscilloscope to detect. The probe should
be used in one of two ways: First, you can
let the circuit operate at its normal clock
rate and monitor only key signal lines.
Second, you can slow the system clock
down using a low-frequency clock source
so the logic changes are slow enough for
the probe (or clip) to be useful.

Unfortunately, when you slow the
clock down, the circuit will probably
react differently——due to propagation de-
lay. Many design problems that occur are
due to the delaying of parallel signals; the
glitches produced by propagation delays
in two or more logic paths; or because of
PC track inductance and capacitance
(both of these are frequency sensitive).

The solution to these problems was
provided by two instruments, the logic
comparator and the logic analyzer. The
logic comparator is a small hand-held unit
having a cord protruding from one end, a
16-LED display and a cradle for a refer-
ence IC. The end of the cord contains an
IC clip. The instrument has two modes of
operation: First, connecting the IC clip to
an IC and observing the LED provides
you with a simple logic clip (when no
reference IC is used and the mode switch
is set to the clip position); second, insert-
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ing the known good reference IC and
setting the mode switch to the compara-
tor position gives you a tester that will
detect operational differences in the two
IC’s.

Since the reference IC is known to be
good, it is assumed that any fault must be
due to a bad IC; however, this is not
always the case. Problems can occur when
say a flip-flop or counter is being tested
and the two IC’s are not synchronized.
The solution here is to use a logic pulser
to reset the devices before testing. When
testing memories or shift registers, attach
the comparator for a long enough period
for both IC’s to acquire the same data.

The comparator does have some seri-
ous problems, however; it will not func-
tion properly with IC’s that have a TTL
input and a non-TTL output. Sometimes
it will detect a problem that may not be
caused by the test IC but by another IC, a
bad clip connection, or a faulty circuit
board. The worst problem the comparator
has, and it shares this problem with all the
other logic tools (with the exception of
the current tracer), is that it cannot test
any wired-OR/wired-AND connections.
Thus, the whole set of open-collector IC’s
are untestable.

The logic analyzer is probably onc of
the most useful digital test instruments.
Very simply, it monitors one or more
signal lines until it observes a prepro-
grammed qualifier that is user-pro-
grammed. After detecting the qualifier, it
loads its internal memory at a sample rate
that is also user-determined; the rate may
be synchronous or asynchronous to the
data lines. It is also possible to wait a
predetermined number of clock pulses
(or amount of time) before or after the
qualifier. The data is then displayed on a
CRT screen as waveforms or truth tables.
The logic analyzer also has difficulties
testing wired-OR/wired-AND configura-
tions.

The best solution to the wired-or/
wired-AND problem (as well as shorts and
opens in the PC card) is to use a current
tracer. This probe can be obtained in two
forms. The first resembles a logic probe;
one end has power leads and the other has
a tip. The tip is not used to make electri-
cal contact as with the logic probe;
instead it contains a magnetic sensor used
to monitor the field produced by current
flow. Also, the probe can only detect low-
impedance faults.

To detect a wired-OR /wired-AND fault,
simply place the probe near the pull-up
resistor and adjust the gain control until
the indicator lamp lights up (see Fig. 1).
Next, place the probe to each output pin
of the open-collector gates—only the de-
fective gate will cause the indicator to
light up. Also, when a low-impedance fault
exists between two gates, the current
tracer and a logic pulser can be used as
quick diagnostic tools (the logic pulser
should be used on all faults responsible
for abnormal current flow if the current

flow does not provide enough stimulation
to use the current tracer). If a signal line
between IC’s is shorted to ground, place
the logic pulser on the foil trace midway
between the 1C’s. Next, use the current

p+v
)C B f PULL-UP RESISTOR
-d—j} ab +cd

FIG. 1—WIRED-OR/WIRED-AND configuration
is formed by connecting the outputs trom
open-collector gates and connecting a puli-up
resistor.

|- |

\WIREDADR/WIRED-AND

tracer to follow the current to the defec-
tive component. A solder bridge may also
be detected using the current tracer.
Start with the gate that is sourcing the
current and follow the current flow until
you find the short. Another useful appli-
cation is when a buffer is driving numer-
ous inputs and one input is shorted to
ground. Adjust the current tracer at the
output of the buffer and then touch the
probe to each input; the one that causes
the indicator to light is the dcfective gate.

Logic pulser

A logic pulser is simply a pulse genera-
tor that provides either a single-pulse or a
continuous-pulse stream. To use a logic
pulser, place the tip of the pulser to the
input of the suspected logic element.
Next, press the trigger button and the
logic element will be forced into its oppo-
site logic state. With most conventional
signal generators, either circuit compo-
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nents have to be unsoldered and/or the
foil trace has to be cut. Most pulsers will
provide around 700 mA of current, which
is more than suflicient to force the IC to
change states. The pulser must generate a
very narrow pulse to prevent any IC
damage that might be caused by applying
too much current. The pulser, as should
all other test equipment, should have a
high-impedance input to prevent adverse-
ly affecting normal circuit operation
while using it.

Beyond this collection of equipment all
you need is a set of IC test clips and
jumper wires. It should also be empha-
sized that all the equipment described
above will be required in any single appli-
cation. The scope is a general-purpose
instrument that can be used in almost any
application, whereas the voltmeter may
find use only in specific cases—such as
checking the power supply. The logic clip
should only be used for checking static or
low-frequency signals. The logic probe
also works best at low-frequency levels,
but can be used on higher-frequency
circuits if it is used just to monitor key
control lines. The 1C comparator is useful
only for testing a restricted number of the
available IC types (because of the neced
for a reference IC). Both the pulser and
current tracer are very valuable trouble-
shooting tools. The logic analyzer is un-
questionably a valuable tool—especially
when used with systems that have parallel
information, such as synchronous counter
strings, address buses, data buses, ctc.

IC technologies
To troubleshoot effectively, a knowl-
edge of the individual IC’s and the logic
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FIG. 2—INPUT AND OUTPUT CIRCUITRY FOR TTL, PMOS, CMOS and MOS logic families. Input
circuitry for a 2-input TTL NAND gate is shown in a. Input of PMOS gate is shown in b. Circuit of a
CMOS inverter is shown in c. Open-drain MOS output circuit is shown in d. Resistor puli-down MOS
output circuit is shown in e. Push-pull MOS output circuit is shown in .
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family associated with them is required.
Thus, the troubleshooter must have a
library containing the pinouts and func-
tional truth tables for all the common
IC’s, plus some not so common ones.
Also, a firm understanding of the IC’s
input and output characteristics for the
logic family is required. Figure 2 shows
the input and output circuitry associated
with TTL, CMOS and MOS logic fami-
lies.

This article will not discuss such design
characteristics as propagation delays, set-
up times, power supplies, filtering, by-
passing, fan-in/fan-out, etc. When dis-
cussing specific logic families, only
threshold levels and failure modes will be
examined. Furthermore, emphasis will be
placed upon poor PC layout, with less
emphasis on defective components. This
is because more than 90% of the problems
are a result of design and fabrication fail-
ures and less than 10% a result of faulty
components. Of course, the exception to
this rule is the digital circuit that experi-
ences a logic failure after proving itself in
operation for an extended period. In this
case, the odds are in favor of a defective
component.

|1 will assume that you have access to
IC pinout information and description of
all the IC functions. If not, such informa-
tion is available from many sources. The
most common IC’s used by hobbyists are
of the MOS, CMOS, or TTL technolo-
gies. For the MOS types—NMOS and
PMOS—you should consult the individu-
al components data sheet for switching-
threshold levels. For most MOS/CMOS
IC’s that are TTL-compatible, the max-
imum low-level output, Vg, with no
noise at the input and assuming only
capacitive loading, is given as Vo = Vg
4+ 0.01 volts. The minimum high-level
output, Voy, for the same conditions, is
given as Vg = Vg, — 0.01 volts. For
optimum performance, the high-level in-
put should equal Vpp and the low-level
should equal Vg. Due to the high DC
noise immunity of MOS/CMOS devices,
an acceptable logic 1 is Vpp — 0.3(Vpp)
and a logic 0 is Vg + 0.3(Vpp). There-
fore, as a worst case, Vy may equal 3.5
volts, and V, may equal 1.5 volts, using a
5-volt power supply. Also, variations in
the power-supply potential, Vpp, will di-
rectly affect the threshold point.

Transistor-Transistor Logic (TTL or
T2L) can be subdivided into five fami-
lies—regular, low-power, low-power
Schottky, Schottky and high-speed. Ta-
ble 1 shows threshold-level comparisons
of each type. In this table, both the abso-
lute and typical levels are shown; when
testing use only the absolute levels. Thus,
for standard TTL the low-level threshold
is 0.4 volt and the high-level threshold is
2.4 volts (the area between 0.4 volt and
2.4 volts is undefined).

The failure modes for these logic fami-
lies are similar, although some logic fami-
lies may be more prone to one particular

type of failure. Basically, there are only
five kinds of failure: (1) failure of the
internal logic; (2) the input/output is
shorted to ground; (3) the input/output is
shorted to V¢c; (4) the input/output is
open; and (5) there is a short between two
or more of the IC pins.

The first failure, that of internal logic,
results in erratic circuit operation. There-
fore, the output of the IC will not be
predictable. This failure will block nor-
mal signal flow and most assuredly has a
catastrophic effect upon circuit opera-
tion.

The second and third failure modes,
the input/output being shorted to ground
or to Ve, do not qualify as catastrophic

will perform normally, but when they are
driven into alternate states, the output
will go low. Note that since the outputs
must dissipate more power under these
conditions, at some point a catastrophic
failure may occur due to excessive heat
buildup.

A troubleshooting example

Whenever you troubleshoot, it is man-
datory to narrow the problem down as
much as possible by observing the symp-
toms. By using the controls and displays
provided on the front panel of the mal-
functioning equipment, isolate the prob-
lem to as few circuits as possible. Obtain
all the written information available, such

TABLE 1—THRESHOLD LEVELS for TTL logic families. Values are given in volts.
Logic Level 7400 74L00 74LS00 74S00 74HO0
v Typical 0.2 0.2 0.35 0.35 0.2
t Maximum 0.4 0.4 0.5 0.5 0.4
ey Typical 3.4 3.2 3.4 3.4 3.4
H Minimum 2.4 2.4 2.7 2.7 2.4

failures since in many cases normal cur-
cuit operation continues with only occa-
sional circuit malfunctions. In most cases,
however, some expected system opera-
tions will not exist and thus can manifest
themselves as catastrophic failures. The
actual effect of this type of fault is that an
input/output will be held high or low,
depending upon the failure, and thus
prevent normal circuit operation.

The fourth failure, open input/output,
generally will be due to a bad internal
wire bond between the IC pin and the
silicon wafer. When the problem is due to
an open input bond, then no signal will be
delivered to the silicon wafer. Thus, the
input will float at some undefined level.
Note also that there will be no effect
upon the signal source driving this input.
An open bond on an output will cause the
IC inputs being driven by that output to
float (high in the case of TTL). For both
TTL and DTL, a floating input drifts to
about 1.4 volts to 1.5 volts. Therefore, an
open bond on an output (for TTL or
DTL) forces all corresponding inputs to a
logic | level (even though this is below
the valid logic 1 level).

The final failure, a short between two
pins, is one of the harder cases to analyze.
When two pins are shorted, two outputs
that drive those lines are placed in opposi-
tion; i.e., they both will attempt to pull
the other high or low. These outputs may
be on the bad IC (when two outputs are
shorted) or external to the IC (when two
inputs are shorted), or there may be only
one output on the IC (when an output
and input are shorted together). In the
case where one output attempts to go
high and the other tries to go low, exces-
sive current will be drawn through both
outputs. The end result is that the short
will pull both outputs to a low state.
Therefore, when both outputs are driven
low or high simultaneously, the circuit

www.americanradiohistorv.com

as service manuals, operator’s manuals
and schematics. Look and think before
touching! Remember you have enough
problems now, do not create any more by
hasty actions. A well-written service
manual can provide information about
key signals that may aid in isolating the
failure to a single circuit.

When troubleshooting a complex sys-
tem, such as a computer that contains
hundreds of IC’s, the first step is to
isolate the malfunction to as few IC’s as
possible. Most of your time will be spent
searching for the problem, not fixing it.
Next, by using key signals and the proper
test equipment, zero in on the faulty IC.

Let’s look at a typical circuit contain-
ing a few problems. To enhance your
skills for both general-purpose repair
work and prototype testing, two separate
troubleshooting paths will be followed:
The first is to assume that the circuit has
only one failure at a time and it will be
due to a faulty component (this is basical-
ly what we see when a proven circuit
fails); second, in order to simulate design,
layout and fabrication problems, several
concurrent problems are shown to exist.

The circuit is shown in Fig. 3 This
circuit is one-half of the logic used in
building a limited graphic terminal that
uses subjective color. Subjective color,
unlike standard color, can be displayed on
a black-and-white monitor screen—if you
stay within its limitations. The circuit
board contains the video-output amplifi-
er, sync generation circuits, composite
blanking circuit, character generator,
subjective color circuits, and the comput-
er 1/0 circuits.

The schematic (see Fig. 3) shows six
circuit failures. The first is an open
circuit at the output of the video multi-
plexer. The symptom observed on .the
monitor is: No picture, with a white
raster being displayed. This immediately
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FIG. 3—LOGIC CIRCUIT showing six possible malfunctions.

suggests you should check the signal path
between the video amplifier and the mul-
tiplexer, because both blanking and sync
seem to be working. Since this is a high-
frequency signal with only one line, use
the oscilloscope. If there is no signal on
that line, check the strobe input using a
logic probe (this input should be a logic 0
or be checked at a low frequency). Since

this input checks OK, next use the logic
analyzer or oscilloscope to verify that the
8-bit data lines and 3-bit control lines are
active—they should be. After verifying
these inputs, the only possible problem
could be an open bond inside the multi-
plexer on the output.

The second fault is between two input
pins of the composite summing circuit;

WwWww.americanradiohistorv.com

this fault causes the color-blanking and
computer-access blanking outputs to be
tied together. The symptoms of this fail-
ure are (1) the color cannot be observed,
and (2) erratic images are displayed dur-
ing computer access. During normal non-
color operation when the computer is not
loading a new character pattern into the

continued on page 87
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Digital Reference Charts

NUMBER SYSTEM

Our present number system (decimal) uses
base 10 to perform all necessary arithmetic
operations. Example: 312 = 3 X 102 +1 X
10" + 2 X 100, Binary number system uses
combinations of 0's and 1's to represent and
perform all arithmetic operations that are pos-
sible in the decimal system. Binary number
system uses base 2:

27 |28 | 5 | 2% 22222 |20

128 | 64 | 32 | 16 | 8 4 2 1

Table progresses to the left indefinitely as
2", where n =0, 1, 2, 3, 4,... To change any
binary number to base 10, write binary number
underneath table and add decimal equivalent
where 1's appear. Example, change 11000100
to decimal:

27 |26 | 2% | 2% 123 | 22| 2" |20
12864 |32 16| 8 | 4 | 2 [ 1

ADDITION

Binary addition is manipulated the same as
decimal addition but keep inmind that1+1 =0
and 1 carries over.

Carry Addition table
Carry 1 Carry
Carry 1 -] 0+0=0 0
1101 0+1=1 0
11 1+0=1 0
1010 1+1=0 1
Examples: Add 101011 Add 10000
+ 111001 + 00100
1100100 10100
SUBTRACTION

Reversed procedure from addition remem-
bering to borrow one from the left column.

needed application. A pulse
change in a voltage level.

For the pulse shown in the figure: the max-
imum amplitude is b volts; the reference level is
0 or ground. The total time duration is from
ty 10 1y = tyorg. !f the pulse occurs 1 time in
one second, the frequency is one pulse per sec-
ond. The period = 1/f. The duty cycle = dy/P.

P = t/frequency

The left-hand side of the pulse is called the
leading edge. The right-hand side of the pulse is
called the trailing edge. The width of the dotted
area under the leading edge is known as the puise
risetime. The width of the dotted area under the
trailing or decay edge is known as the falltime.
Digital pulses are fast pulses with very sharp
leading edges and very sharp trailing edges. Pos-
itive logic equates the maximum amplitude of
the pulse as the digital number 1 and the ground
or zero level as digital logic zero. Negative logic
equates the maximum amplitude of the pulse as
the digital number 0 and the ground or zero level
as digital 1.

is an abrupt

Decimal Binary
0 00
1 01
2 10
3 11

The highest decimal number that can be ex-
pressed for a given word is the total number of
combinations minus one. Equation: Decimal
Number = 2n — 1, Example: What is the highest
decimal number that can be expressed by a 2 bit
word. The total decimal number is 2" — 1 =
22 -1=3.

transitions that occur during a determined lapse
of time. Timing pulses are usually generated by
a circuit called a clock. A set of digital pulses is
known as a train of pulses. The duration and
length of the pulses can be changed to fit the

L L L ——
|

504, -——

1 1 0 0 0 1 0 0 r 1001
27 + 26 + 22 =128 + 64 + 4 = 196. The number ==t100 Subtraction table OCTAL NUMBER SYSTEM
then is 196. ) ) o o 0-0-0 Bor(;ow Number system widely used in computer lan-
To change decimal to binary: Divide number | ' Here borrow one o guage. The octal system is a simpler way to store
by 2 and keep remainder that will always give from the left t-0-t 0 and recall values stored in computer memory
1or0. Example: 196. which makes the t-1-=0 0 banks. The binary numbers to be stored are
- next number 0-1=1 1 converted to octal saving considerable time and
Remainder 1-1=0 possible errors. The octal number system has a
196+ 2 =98 0 base of B. The symbol to represent the numbers
98 +2=49 0 are: 0,1,2,3,4,5,6 & 7. Notice the absence
49 +2=24 1 MULTIPLICATION of the number 8. The conversion from decimal
24+2=12 0 Proceed as arithmetic multiplication. to octal follows the same procedure as the dec-
12+2= 6 0 imal to binary, but the base is 8.
6-2= 3 0 Example: 10011 TABLE ” 5 5 ; 5
3+2= 1 1 L]ﬁ Toxos= 0—| 8 8 8 8 8
1-2= 0 1 10011 1X0=0 4096 | 512 | 64 | 8 1
) ) . . — [0X1=0 [ The table progresses indefinitely to the left
To write binary nymber from decimal begm_at 10011 i IX1=1_ as 8" wheren=0,1,2,3,4....
hottom row of r(_emalnder table and write the dig- 1011111 - Convert the octal number 421g to decimal.
its from left to right. Example: 196 = 11000100
84 83 82 81 80
BINARY WORDS DIVISION 4096 | 512 64 8 1
A hit is a digit in binary language. A digit Binary division: proceed as arithmetic 4x82 | oxg! 1x8°
can be either a 1 or 0. Binary numbers are also | division.
known as binary words. Consequently a 5 hit 256 16 L
binary numbet is referred as a5 hit word. The 10[1:—00000 Add the powers of 8 to get the decimal number
orar th word e retr e decmal mumber | 1011
word can represent 32 d.ifferent corl:lbinations m 9-1-9 8! - 27310 S T(-) convert decimal
. . L 1+1=0 number to octal, divide decimal number by 8
A 2 bit word can AN 4 dlffe_rent. combina- 10 and keep remainder that will give octal number.
tions. By the equation: combinations = 2" 0000
where n is the number of bits in the digital word. Remainder
Example: Represent the maximum number of 273+8=34 1
;grrlbinaélons with a 2 bitword. Combinations= | nGjTAL PULSES 34-8=2 2
=4. Seetable. In digital logic, pulses are defined as voltage 4-8=0 4

To write octal number begin at the bottom
row or last digit of the remainder and write octal
number from left to right. Example: 421g
{octal} = 2734 (decimal). The conversion of a
binary digit to octal is accomplished by group-
ing the binary number into groups of 3 digits.
Then proceed to evaluate the octal number in
each group of 3 digits. Example: Change binary
number 111100111110 to octal. Separate from
right to left in groups of 3. Example:111-100~
111-110 = 7476g. Change each group of 3 digits
to octal converting binary to decimal. 111 =7g;
100 = 4g; 110 = Bg.
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BOOLEAN ALGEBRA RULES
A symbol indicates a logic variable. This can
be either a logic O or a logic 1 level.

1 O+Aa=a

2 1+a=1

3 A+A=A

4 A+A=1

5 0-a=0

6 1-a=4a

7 A-A=a

8 A-2=0

9 (a)=a

10 A+Y =Y +a

1 A*Y=Y:+a

12 A+ (Y+Z)=(a+Y)+Z
13 A (YZ)=(aY)Z

14 A(Y +Z)=aAY +a7

15 A+AZ =4

16 AA+Y)=a

17 (A+Y)(a+Z)=X+YZ
18 A+AY =A+Y

BOOLEAN SIMPLIFICATION

Simplify P+ X + X. Using Rule 4 from above
table, P+ X + X reduced to P + 1. Using Rule 2
reduced P + 1 to 1. Therefore, P+ X + X is al-
ways equal to a logic 1.

Simplify PQQL. By Rule8 of above table,
Q- Q=0. Therefore, PQOL =P+ O L. By
Rule5,P- 0O * L =0. Therefore, PQQL = 0. _

Simplify: M + CSC + F. Use Rule 8: CSC;
CC=0. UseRule5:0-S=0. Expression be-
comes M + 0 + F, which reduces to M + F.
Note we should not apply Rule 4 of hoolean
table M + F hecause variables are not identical.
The answer is M + F or an OR gate with inputs
M and F.

THE LAW OF UNIONS
This law pertains to the OR gate and is related
to Rule 1 and 2 of the boolean table.

a

s

According to Rule 1(0 + & = &}, if one of the
inputs of an OR gate is 0 and we apply the
variable A to the other input, the output will be
the variable A. Accordingto Rule 2 (1+ 4 = 1),

1>
if we apply a 1 and the variable A to the inputs
of an OR gate, the output will be 1.

LAW OF TAUTOLOGY

The known Law of Tautology applies to
Rules 3and 7 of the boolean table. Rules 3 and 7
apply to AND gates and OR gates. Using this
law, simplification of long algebraic expressions
becomes simple. The rules merely state that
equal variablesin an equation should be omitted.
Example: Simplify the equation (M = & + & +
K + L}, Itis obvious that the variable a repeats
twice. By Rule 3, the equation simplifies to M =
A+ K+ L,

a

a
M- arK
a— . tL
==
I b=

L

RADIO-ELECTRONICS

LAW OF PRODUCTS

The law of Products is also called the faw of
Intersection. This law explains the behavior of
an AND gate. It follows Rules 5 and 6 from
the above table.

a 4 a
a @
1 0

Accordingto Rule 6 (1 + A = 4), if we apply a
logic 1 and the variable A to the input of an AND
gate, the output will be equal to the variable .
Accordingto Rule5 (0 - A =0), if we set the
variable A equal to a binary 1, the output of an
AND gate is still 0.

For a pulsed input:

Consequently for a four input AND gate,
applying Rule 5 of the boolean angebra table:
e
B=—= &
M—"
0
A+ B+M-0=0.Itis obvious thatin the preced-
ing AND gate expression if any of the variables
is a logic 1 level, but either of the inputs is zero,
the output will be O.
If the input O becomes 1, then:

4B M-1=a-B-M

THE LAW OF COMPLEMENTS

If & logic signal and the complement of this
logic signal is applied to a logic gate the result-
ing output is 1 or O depending on the logic gate
being used. The law of the complement is stated
in Rules 4 and 8 of the boolean table. Let's
apply this rule to an OR gate.

'y =t
1 1
i a-0 i

Accordingto Rule 4 (A + & = 1), if one of the
inputs of the OR gate is logic (1 = A) and the
other input is (0 = A) the output will be 1.

Example: Pulsed
. JL JL
r r

Accordingto Rule 8 (A +4 =0), if one input
to an AND gate is variable A and the other input
is 0, the output of the gate will be O.

a

Iy

THE LAW OF DOUBLE NEGATION

The Law of Double Negation is expressed by
Rule 9 of the boolean algebra table. This law
states that feeding the negation of a variable
produces

through an inverter

variable.

the original

Complementing a signal an even number of
times produces the original signal.

FLIP-FLOPS
A digital logic circuit able to memorize by
storing logic levels. A flip-flop has two stable

states: It will remain in either set or reset state
until its state is changed by external signals.
The data stored in a flip-flop can be quickly
checked by using an oscilloscope or meter to
detect the state of its output. There are three
basic types of flip-flops.

1 The RS
2 The D type
3 The JK

The logic symbol for an RS flip-flop is

The inputs are S and R. The outputs are Q
and Q. Application of a logic 1 level on the S
input will make the Q output go to a logic 1 level
and the Q output go to a logic O level. If the
logic 1 level is applied to the R input, the output
levels are reversed. The unused input must be
held at a togic O level.

RS FLIP-FLOP LOGIC TABLE
INPUTS OUTPUTS
R S Q [o)
High Low Low High
Low High High Low
Low Low Unchanged
High High Not Permitted

When the S input is 1 and the R is O the flip-
flop is reset. When the S is 0 and R is 1, it is
set. All the other input combinations produce
ambiguous or race states.

The D-type flip-flop logic symbol.

—o al—

—T ap—

The D-type flip-flop generally behaves like
the RS flip-flop but the main difference is that
a low-to-high transition must be applied to the
T input for the D flip-flop to toggle and store
information.

|  D-TYPE FLIP-FLOP LOGIC TABLE
[ INPUT OUTPUT
D T Q | @
Low Low Previous state
Low High Low [ High
High Low Previous state |
High High High | Low
The JK flip-flop symbol
&
— ! & (O
—7
—d Kk " al—

The S and C inputs presets the JK flip-flop
to a desired state before another operation is
begun. The S and C inputs are referred to as
asynchronous inputs because they don’t require
a transition on the T input. The J and K inputs
only affect the Q and Q outputs when a transi-
tion occurs on the T or clock input. If the J
input is 1 and the K input is 1, the flip-flopwill
reset from the previous state in the presence of
a low-to-high transition on the T input. To set
the JK flip-flop, apply a 1 to the J input and a
0 to the K input, then apply a low-to-high
transition (clock pulse} to the T input. This
operation is referred as synchronous with the
clock operation.

&
-]
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THE NOR GATE

A logic circuit with two or more input ca-
pable of resolving the equation A =C+ B. The
NOR gate is a combination of an OR logic gate
followed by an inverter.

NOR GATE
B i
A B C

The NOR gate could be constructed using an
OR gate followed by an inverter.

B; —
—A BrC

The operation of a NOR gate is represented
in the following truth table.

Input ] Output
B c | A-B+C
0 0 1
0 1 T 0
1 0 | 0
Lol | o |

Notice that the NOR table is the exact oppo-
site or complement of the OR truth table.
Summary: The 2 input NOR gate produces an
output when both of the inputs are logic O level.
If either of the inputs is 1, the output is always
a logic O level.

Pulse Behaviot
Epiigint ,
T > —T

A NOR gate using inverters in the input will act
as an AND gate.

Truth Table for inverted input NOR gate shown
above.

B c|B T A]

1 0 0 1] 0

o 1 ‘ 7 0| o

0o o0 |1 1 ]
LJ 1 ]o 6|1

DUALITY OF LOGIC GATES

Gates can provide different functions de-
pending on the assumed reference logic level
applied to the input. There are two widely used
types of combinational logic levels used in pres-
ent logic circuits. These are known as positive
logic and negative logic.

POSITIVE LOGIC LEVELS
Input Output
Logic 1 = +b volts +5 volts
Logic 0 = 0 volts to 0 volts to +0.2
+0.2 volts

The logic O is relatively close to the O or
ground reference level but in practical gate de-
sign the O reference is usually a few tenthsofa
volt above ground level.

NEGATIVE LOGIC LEVELS

Input Output
Logic 1 = 0 volts to 0 volts to
+0.2 volts +0.2 volts

Logic 0 = +5 volts 45 volts

Truth Table for Positive Logic
2-input AND gate

Volitage Table

Input Output
B | C A
ov | ov oV
ov 5V ov
BV ov ov
5V +5V 5V
Truth Table
Input Output T
B Cc A
0 0 0
0 1 0
1 0 0
1 1 1

Compare above Truth Table with Truth Table
below for a negative logic 2-input AND gate.

Negative Logic AND gate.

Voltage Table

Input [ Output
B c | A
ov ov | ov
+5V ov | oV
| ov | +8v ov
[+6V | +8V | 46V

Truth Table
Input oﬁ&:{:‘

B | € | A
1 1 1
0 1 1
| 0 1
Lo o | 0

Notice that the Truth Table for the negative
logic AND gate is exactly opposite to the Truth
Table for the positive logic AND gate. The
negative logic AND gate acts as a positive logic
OR gate.

Consequently an AND gate can provide the
OR function and an OR gate can provide the
AND function by selecting positive or negative
logic level assignments.

Positive logic AND gate Negative logic equivakent

of AND gate
B B
A A
c [
A-B-C A-B+C

Negative logic equivalent
of OR gote.

A B+C A-B-C

Flexibility in implementation of the basic
gate functions. NOR gates and NAND gates can
be used to implement any of three basic logic
functions. Example: By connecting all the in-
puts of a NOR or NAND gate together we can
implement an inverter.

By connecting an inverter in the output of a
NOR gate, we can implement an OR gate. {Same
applies for a NAND gate.)

B-C

BOOLEAN ALGEBRA

Is the mathematical method of analyzing
logic circuits. Boolean equations describe the
operation and provides the mathematical tool
for the manipulation of logic circuits. For ex-
ample, draw the logic circuit that solves the
boolean equation A = (B+C) + (M+D): The
expression indicates that there are two OR gates
being OR’ed by another single OR gate: Analy-
sis:  Draw the sumbol for the first member of
the equation. (B+C):

B.

Then draw the symbol for the second member
of the equation (M+D).

Use asingle OR gate to combine the two OR gate
outputs as required by the indicated + symbol.

A=IB:C)+{M D)

Draw symbol for the second term of the
equation (M+D).

Draw the logic circuit to solve the boolean
equation A = (B+C) * (M+D).

The first term (B+C) of the equation indicates
an OR gate with inputs B and C.

Combine the two OR gate outputs using a sin-
gle AND gate as required by the multiplicaticn.

B
C B+C

M

A B+ Cl M+ D}

Write the boolean algebraic expression from
the given logic circuit.

7

X

<

First write the expression describing the out-
put of gate 2. This is an OR gate, therefore, the
expression is X+Y. Secondly write the out-
put equation for gate 3. This is another OR gate,
so the expression is M + P + S. Notice that the
algebraic expressions are being AND'ed by gate
1. Consequently the output expression so far is
{X+Y) * (M+P+S). Input T could have been in-
cluded anywhere in the equation because it is
being AND’ed by gate 1 with the other two
equations. The complete output equatior is:

W=(X+Y)(M+P+S)T.

Write the boolean equation for the logic
diagram.

-

[

Final Equation M~ (A «BI (C+ D +F}

www americanradiohistorv. com
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AND GATE

Logic circuits with two or more inputs and a
single output capable of resolving an output with
combinations of input variables. The two-input
AND gate resolves the equation A = BC. The
output (A) is expressed in terms of the two
variables (B} and (C). The expression A = BC
does not imply multiplication but rather {A)} is
the result of quantity (B) AND quantity (C)
presented at the input. AND gate symbol

B:
A
c A-B-C

The operation of the AND gate is better repre-
sented by the use of a Truth Table that indicates
the output for the various input combinations.

Truth Table for 2-input AND gate:

IN ouT

- O =0|m
l_._-ocjn

A
0
0
(4]
1

The AND gate performs binary multiplica-
tion.

MULTIPLICATION TABLE
0X0=0
1X0=0
0X1=0
1X1=1

The total number of possible input combina-
tions for a gate with an even number of inputs is
given as (inputs)2 = outputs. For a two input
AND gate; 22 = 4, The truth table then contains
4 possible input combinations. Summary. A
two-input AND gate gives an output only when
both inputs are logic 1.

For a pulse input.

e T D S L

Notice that the AND gate produces 2 output
pulses out of 4 input puises arriving at the B in-
put because the duration of pulse C is exactly
twice the total duration of input pulses B.

Algebraic equations. Example: For A=W -
TX - MPS. Using AND gate

w
[X%A W T es
MPS

If an even number of inverters are connected
in series, the output will be the same as the input
with no inversion.

AWA
1 2

THE INVERTER

A digital gate that inverts the input signal. It
is also known as a complementary gate because
the output is inverted in relation to the input.
The inverted output is written with a bar over
the inverted variable.

The inverter has only one input connection
and one output connection.
For a pulse input:

Pulise Output

— L ol o

CASCADED INVERTERS

If an odd number of inverters are connected
in series, the output will always be the negation
of complement or the input variable.

THE OR GATE

Logic circuit with two or more inputs that
provides anoutput when any input is a logic (1).
The two input OR gate resolves the equation A =
B +C. The output is expressed in terms of either
variable B or C acting on the input. The ex-
pression A = B + C does not imply addition but
rather A is the result of either B or C acting on

the input.
B—
A
c - A-BiC

The operation of the OR gate is better repre-
sented by the use of a Truth Table that indicates
the output when the inputs are modified by (1)
or (0):

2 INPUT OR GATE

INPUT | OUTPUT
B|C A
0o 0
01 1
10 1
11 1]

Below is a 3-input OR gate Truth Table.

INPUT OUTPUT
A B [ D
0 0 0 0
1 0 0 1
1 1 0 1
1 1 1 1
0 0 1 1
0 1 1 1
0 1 0 1
1 0 1 1

The number of inputs determines the number
of combinations in the same manner as for the

AND gate: input = combinations — 1. Example:

32-1=8.
Note: The equation; inputSz:combinationS— 1B
is for an ODD number of inputs. Use inputs? =
combinations for an EVEN number of inputs.
Example: An OR gate with 2 inputs has 22 = 4
possible input combinations. An OR gate with
5 inputs has 52 =25 — 1 =24 possible input
combinations.

The OR gate equation satisfies the rule of
binary addition.

LOGICAL ADDITION TABLE
0+0=0
1+0=1
0+1=1 )
1T+1=1 ]

Note: Binary addition and logical addition are
not EQUAL. Summary: The OR gate gives an
output when any input is a logic one. Qutput is
zero when all inputs are zero.

“_—IL— :D_A i

C-A+B

N :
Nige BRI

The OR GATE preserves the individual char-
acteristics of pulses arriving at the input.

Qutput

Note: Each output pulse has the same time
interval at the output as it had in the input. |f
there is time coincidence at the input, the out-
put pulse will be equivalent to the longest pulse
at the input. Example:

THE NAND GATE

The NAND (NOT-AND) gate is the combina-
tion of an AND gate and inverter. The operation
of a NAND gate is represented by the equation
A =B~ C andisread A is the result of B and C
operating at the input of the NAND gate but
inverted at the output. The solid bar over B - C
means inversion.

B

| b—A BRG
c

The NAND gate could be constructed by
using an AND gate followed by an inverter.

B
A-B-C
(]

The operation of a 2-input NAND gate is
easily represented by a truth table form.

INPUT | OUTPUT

[ B | A=B-C

0 0 1

1 0 1

0 1 1
I 0

Note: The NAND gate truth table is the com-
plement of the AND gate truth tahte. Both
inputs must be at a logic 1 level to produce a
logic O output. Pulse behavior:

Output

et el
:———m m = 8

Non-coincident input pulses have no effect on
the output of a NAND gate. The output always
stays at logic 1 level. Coincidence at input of
logic 1 level pulses produces a negative going
pulse at the output.

Naigigint nE

A NAND gate with inverters connected to the
inputs will act as an OR gate.

www americanradiohistorv com
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New metal particle tape for recording provides increased
output level, reduced distortion, added high-frequency

response and improved S/N ratio.

THE HISTORY OF CASSETTE TAPE RECORD-
ing has been marked by many minor and
a few major technological breakthroughs.
When the cassette format was originally
introduced in 1964 by the Philips Com-
pany of the Netherlands, it was not much
more than a tape recording medium suit-
able for low-fi voice recording. Over the
years, there have been improvements
both in tape hardware (i.e., better elec-
tronics, more efficient tape heads, smaller
tape-head gaps and such noise-reduction
techniques as Dolby and dbx) and, equal-
ly significantly, in tape software.
Initially all tapes used ferric-oxide par-
ticles suspended in a binder and coated
onto a plastic base material. Later on,
chromium dioxide (CrO,) and other par-
ticles (such as cobalt-doped ferric oxide)

REMANENT
MAGNETIZATION

COERCIVITY

FiG. 1—HYSTERESIS LOOP is obtained by plot-
ting remanence versus coercivity.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

appeared. These formulations primarily
improved high-frequency performance,
but also the signal-to-noise capability of
the cassette recording medium, since they
could produce higher maximum-output
levels at high frequencies before reaching
magnetic saturation.

To understand how these improved
tapes worked, it is necessary to examine a
typical hysteresis loop associated with
magnetic recording. Figure | shows such
a hysteresis loop. Coercivity, plotted
along the horizontal axis, demonstrates
how difficult it is to magnetize (or
demagnetize) a given tape formulation.
Remanent magnetization (also known as
remanence) indicates how strong such a
magnetization can be. The area shown in
the upper-left quadrant of Fig. I helps us
in judging any particular tape formula-
tion.

REMANENCE
20kHz

200Hz

PERFORMANCE

"7 ) MPROVED
) AT 20kH:

_ A1 mproves
}PERFORMANCE
r=' AT 200Hz

o\
N
i . :&
COERCIVITY -

FIG. 2—INCREASING REMANENCE improves
high-frequency performance.

www.americanradiohistorv.com

If the area in the upper-left quadrant is
redrawn with what magnetic tape engi-
neers call “frequency load lines,” two
things become apparent (see Figs. 2 and
3). In Fig. 2 typical load lines were drawn
for 20 kHz and 200 Hz. The lower partial
hysteresis curve might be considered typ-
ical of ferric-oxide-particle tape; the up-
per curve could typify the characteristics
of chrome tape or one of the treated ferric
compounds. Note that increasing the
remanent magnetization has a profound
effect upon high-frequency performance
but little effect upon performance at low-
er frequencies.

Conversely, Fig. 3 shows that if the
coercivity of a given formulation is im-
proved compared with a reference tape,
the tape’s low-frequency performance is
improved significantly while its high-
frequency performance remains virtually
the same. Clearly, then, an ideal tape is

REMANENCE
20kH:

200Hz \
\\ IMPROVED
i "‘*} PERFORMANCE

AT 20kHz

\\,_Mw - -%—} IMPROVED

PERFORMANCE
AT 200Hz

COERCIVITY

FIG. 3—INCREASING COERCIVITY improves
low-frequency performance.
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one in which both the remanence and the
coercivity are greater than in any of the
standard tapes.

Thirteen years of research

In 1965, barely more than a year after
the cassette tape format was introduced
commercially, the 3M Company, a lead-
ing magnetic tape manufacturer, began a
long-term research project in search of a
better magnetic tape medium. The proj-
ect centered around using fine metal
particles as the magnetizing medium
rather than metal-oxide particles. Seven
years later, in 1972, samples of a tape
then known as XRM-4 were distributed
to several tape equipment manufacturers.
Between 1972 and 1976, the performance
capabilities of the new tape were verified
by many manufacturers, but problems
related to its economical mass production
prevented it's being marketed. There
were also other problems. Available state-
of-the-art tape recorders could not take
full advantage of the new tape’s capabili-
ties. Existing record and erase tape heads
were incapable of recording program ma-
terial onto the new tape.

By 1976, 3M Company licked some of
the production problems, and became
convinced that the metal-particle tape
had economic possibilities. At that point,
the name of the tape was changed to
Metafine, a name that is 3M’s own regis-
tered trademark for the new tape. In
1977, adequate recording and erase heads
were developed for use with Metafine
tape, and recording heads became com-
mercially available by the end of the year.
By late 1977 and early 1978, equipment
manufacturers were able to build proto-
type tape decks to fully demonstrate the
capabilities of Metafine tape.

By the end of 1978, at least one tape-
deck manufacturer (Tandberg of Ameri-
ca, Inc.), and quite possibly several oth-
ers, will be marketing stereo cassette
decks that can handle both conventional
oxide-particle tapes as well as the new
metal-particle tapes.

There are indications that many other
tape manufacturers have the capability
for making pure metal-particle tapes.
Fuji, for example, recently announced
that they had come up with a metal-parti-
cle tape and would be able to produce it if
they perceive a demand and greater avail-
ability of machines that can use the tape.
Though TDK has not officially an-
nounced marketing dates for any metal-
particle tape, they are quick to admit that
they, too, know how to make the tape and
could bring it to dealers’ shelves just as
soon as they saw a demand for it. Maxell,
on the other hand, has indicated that they
have no plans to market a metal-particle
tape at this time. They maintain that the
looming digital tape recording techniques
would more than offset any advantages in
the use of metal-particle tape. BASF is
also in no rush to introduce metal-particle
tape (though a spokesman for the compa-

ny says that the technology for producing
such tape is well within the skills and
experience of this German-based compa-
ny), citing lack of standardization as one
of the reasons for their reticence.
Indeed, lack of standardization may
well be one of the things which impedes
the proliferation of metal-particle tape.
While 3M has proposed that 70-microse-
cond playback equalization be used for
the new tape, others feel that a 50-micro-
second standard would take best advan-
tage of the new tape’s capabilities. Nor is
there complete agreement regarding the

Scoteh

FIG. 4—METAFINE TAPE will be packed in C-60
and C-90 cassettes.

other parameters, such as coercivity and
retentivity. Unless manufacturers of tape,
worldwide, can agree upon standards for
the new tape (and thereby enable tape
deck manufacturers to proceed in an
orderly development of equipment suit-
able for use with the new tape), metal-
particle tape may run into the same sort
of resistance that consumers showed with
respect to the multiplicity of 4-channel

METAFINE
Cr0, OR \
HIGH ENERGY\,_\

Fe,03 — S

FIG. 5—HYSTERESIS CURVES for Metafine,
chromium-dioxide, and ferric-oxide tapes are
superimposed.

10
l
METAFINE
“ I
S —f=——— —
e CHROMIUM
E) DIOXIDE
5
S e
2.5M|CRONHEA@
—30 || . = 3= ]
BIASA| BIASC BIAS B
Y S — 1ES I T |

64 -2 0 +2 +4 +6 +8+10
BIAS AMPLITUDE, dB

FIG. 6—OUTPUT LEVEL of Metafine versus
chromium-dioxide tape.
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recording systems that were popular just
a few years ago. The 3M Company must
nevertheless be credited with being first
to announce the availability of metal-
particle tape for use in cassette tape
recording. The tape packaging will be
similar to that used in 3M’s other popular
cassetle tape formulations (see Fig. 4),
and tape lengths will be in the popular
C-60 and C-90 packages.

Comparing Figs. 2 and 3 with Fig. 5
gives you some idea of Metafine tape’s
tremendous improvement in performance
and output levels. Figure 5 shows three
hysteresis curves; the curve for Metafine
tape is superimposed on that for chromi-
um-dioxide or “*high-energy” oxide tapes,
as well as on a smaller curve representing
the practical limits of earlier ferric-oxide
tapes. The dramatic increase in the up-
per-left quadrant area of Fig. 5 indicates
the performance capabilitics of Metafine
tape. Note that both coercivity and a
remanent magnetization have been wide-
ly increased, indicating that both low-
frequency and high-frequency output can
be much higher than that obtained from
any previous tape formulation.

According to 3M, in typical applica-
tions the Metafine cassettes delivered
maximum outputs of 5 dB to 10 dB great-
er than typical chromium-dioxide tapes
and 3 dB to 7 dB greater than 3M’s own
premium Scotch Master 1l cassettes.
This means that the maximum output
was double that of the other tapes or

e
[ ] T T =
+10f—maximum-—— METAFINE) &5
MODULATION T | @
LEVEL| /Z- CHROMIUM =
Vi DIOXIDE™ | =t
| =
| o
o

10— 1T
=)=k BIASC| [BIASB | &
,_~ BIAS A = a
2 —20f 25 C“”j—m% S
= HEA =
oD [w]
o M 5% =
=30 150 cHromium <
x
440.,HARMON[C_ 3 g0 . 119 g
DISTORTION \ METAFINE =
H0.5% 3
—goll 1 L INET | .
o~

6 20 +2 +6 10
BIAS AMPLITUDE, dB
FIG. 7—MAXIMUM MODULATION level and har-

monic distortion of Metafine versus chromium
dioxide.

+12M—l—ﬁf1 25 MICRON HEAD
+8~METAF|NTE =
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o |
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gl || Il | ]
300Hz 1kHz 3 5 15kHz

FREQUENCY, Hz

FIG. 8—OUTPUT versus frequency of Metafine
and chromium-dioxide tape. For mid-frequen-
cies, the maximum modulation level takes into
account distortion. For high frequencies, satu-
ration limits output.
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more, depending upon the frequency.

Exact increases in performance charac-
teristics will depend, in part, upon the
benefits that home recording equipment
manufacturers build into future tape re-
corders. Lower distortion, added high-
frequency response, improved signal-to-
noise ratio, increased maximum recorded
output, etc., arc all benefits that the new
generation of recorders can provide (in
various degrees) with the new metal-
particle tapes.

Figure 6 shows the comparative output
levels for Metafine and chromium-diox-
ide tape. Maximum output level (satura-
tion) at 12.5 kHz is approximately 7-dB
higher for the Metafine tape when each
tape is biased optimally. (Bias A is the
optimum bias level for chromium diox-
ide, Bias B is set for minimum distortion
for Metafine, while Bias C is set for the
flattest frequency response.) Note, how-
ever, that optimum bias for the Metafine
tape is between 5 dB and 6.5 dB greater
than for chromium-dioxide tapes whose
bias is already several dB greater than
that required for ferric-oxide tapes. This
is one of the problems of compatibility.

Figure 7 shows the maximum modula-
tion and harmonic-distortion level as a
function of bias for Scotch Metafine tape
and for chromium-dioxide tape. Max-
imum modulation level (the recording
level that produces 3% third-order har-
monic distortion at a 333-Hz test fre-
quency) is up to 9-dB higher for the
metal-particle tape. Distortion for the
Metafine tape is more than 20-dB lower
(when optimally biased) compared with
optimally biased chromium-dioxide tape.

Both Figs. 6 and 7 show results for a
record head having a 2.5-micron gap.
Such a wide gap is typical of that used in
three-head cassette tape decks, since the
record head and play head can be opti-
mized separately and the record-head gap
will be more efficient at this width. Less
expensive cassetle decks generally use
record-play combination heads, however,
in which the gap must be made narrower
for high-frequency reproduction.

Figure 8 shows the maximum output
(at optimal bias) plotted against frequen-
cy for Scotch Master I chromium-diox-
ide tape, and the new Scotch Metafine
tape, using a two-head tape deck in which
the combination record-play head has a
1.25-micron gap. Under these conditions,
the Metafine tape had a consistently
higher output.

Compatibility/incompatibility
Present audio cassette decks having 70-
us equalization (now required for playing
back chromium-dioxide and treated ferric
tapes such as Scotch Master II, TDK-
SA, Maxell UD-XL-II and others) can
play prerecorded cassette tapes without
requiring any modifications in the play-
back electronics or the tape heads. How-
ever, most stereo cassette deck owners are
more interested in being able to record

TABLE 1—PERFORMANCE SPECIFICATIONS

1.25 Micron 2.5 Micron
Recording Head Gap (2-head type) (3-head type)
_ L — _ I S
Tape W Chrome | Master Il | Metafine | Master il Metafine
Bias reference point 0 +6 +13 + 6%} +52
S A vy e o T s
Sensitivity, dB
S$,-333 Hz 0 +3 +2% +3 +3 | +3
Sp-12.5 kHz 0 +2% +2% +2 +% | +3
Maximum Modulation
Level (MML) at 333 Hz,
in dB 0 +2'% +5'% +5% +10 | +9
| | [0 R R S
Maximum Output Level
(MO, at 12.5 kHz, in dB 0 +4 + 11 +3 +5 +7
S DR A N I
Distortion Level
(HDL,), in dB l 0 —6% —-10 | —11% |-23% —21
il
1. Biased for minimum distortion (“B’’ on graph).
2. Biased for flat-frequency response (‘'C"’).
TABLE 2—TAPE SPECIFICATION COMPARISONS
Typical Chrome | Scotch Master il | Metafine
Retentivity (gauss) 1400 1500 3400
Remanence (lines-per-"a inch) 0.43 0.60 0.8
Coercivity (Oersteds) 550 550 1000

TANDRERD TCD 53408

FIG. 9—TANDBERG MODEL TCD-340-AM cassette recorder can handle the new Metafine tape.

their own programs from records, tapes,
FM radio or live program sources. In this
respect, present-day recorders are incapa-
ble of handling the new metal-particle
tapes. Bias-current requirements are
much higher for Metafine tape than for
previously available cassettes. Erase cur-
rent applied to the erase head must also
be considerably higher. Many present-
day record and erase heads cannot handle
such high erase and bias currents. On the
other hand, such tape head types as
Sendust or Sen-Alloy are able to handle
the necessary increased current providing
that suitable electronic changes are made
in cassette decks using these heads.
Almost coincident with 3M’s an-
nouncement of the availability of Meta-
fine tape, Tandberg of America, Inc,
announced its model TCD-340-AM cas-
sette recorder, which is claimed to be the

www.americanradiohistorv.com

first production cassette deck offered for
use with the new metal-particle tapes.
The new deck is shown in Fig. 9. Un-
doubtedly, a tape-technology improve-
ment such as metal-particle tape won’t be
allowed to flounder while the industry
becomes involved in a *‘chicken-or-egg”
debate.

Summary

Table | summarizes the values ob-
tained from 3M Company’s tests of Me-
tafine tape and compares them with those
of chromium dioxide and Scotch Master
11 1ape. In the case of chromium-dioxide
tape, 0-dB reference values were used for
the parameters. These comparisons show
that the Metafine tape clearly wins out in
every single instance. Comparisons of
typical tape specifications are given in
Table 2. R-E
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arcade quality TV game

Part 1. The object is to use your cannon to destroy your
opponent first, but watch out for the land mines and
anti-tank barriers. The circuit provides a composite

video signal to your TV set and produces realistic sound effects.

L. STEVEN CHEAIRS
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A FEW YEARS AGO | WAS AFFILIATED WITH
a small repair company that specialized in
video games. After the arcade pong-type
games were retired from the market, they
were replaced by road race and tank
games. At that lime, a pong game filled a
10-inch by 14-inch printed circuit board,
with about 80 to 100 TTL, SSI and MSI
IC’s. The road race, baseball and tank
games used two or three cards of that size
and composition.

In the last few years, the arcade units
have been improved by using newer LSI
IC’s; and the older pong games are now
produced on a single LSI IC for home
use, with a television set used as a display.
It is interesting to note that many of the
first arcade games used a converted
black-and-white TV set as a monitor. In
fact, the prototype of the game described
in this article was tested ona TV set that
was removed from a retired arcade pong
game. Although the monolithic game
IC’s have permitted these games to be
played at home, the quality has always
been inferior to the arcade games. Now
with the newer LSI IC's, the quality of
the games has improved dramatically.

explosions—the illusion of battle is com-
plete.

Playing the game

The game was designed to work into a
standard domestic 525-line black-and-
white receiver.

When the game is reset, the scores are
cleared (to 0), all the mines reappear and
the tanks are placed in their corners. The
tanks remain in a stationary state until
the control sticks are manipulated. These
control sticks are single-pole double-
throw (SPDT) center-off, momentary-
contact-type switches. When the player
pulls the control sticks toward himself the
tank advances at a slow speed. If the
control sticks are held back for another /2
second, then the speed increases to medi-
um. If the sticks are again held for anoth-
er '/2 second, the tank switches to high
speed. When the sticks are rcleased, the
tank remains at the selected speed.

If the control sticks are now momen-
tarily pushed in the opposite direction,
the tank will stop. When the sticks are
pushed forward, the tank backs up.
Again, the speed increases for each '/

every four seconds is possible. The shell
explodes when it hits an object or reaches
the end of its range. If a shot is fired
during a tank rotation, the shell follows a
curved trajectory—in the direction of the
tank rotation.

Twenty-two fixed-terrain antitank bar-
riers are provided. These barriers can
retard or help your progress in the game.
They stop shells and tanks if the BARRIER
INTERACTION switch is closed—for the
AY-3-8710-1 IC only. This switch is not
included in the prototype model designed
around the AY-3-8700-1. Also, six mines
are distributed over the battlefield area.
When a tank hits one of these mines—the
tank explodes and fragments momentari-
ally, as it does when hit by a shell. When
the tank image returns, it is stationary
and the gun is inactive for about 2 to 4
seconds. The mine that was hit vanishes
for the rest of the game. If you hit a mine
a point is scored for the enemy’s tank.

Scoring is automatic. When a tank is
hit by gunfire or it hits a mine, this incre-
ments the opponent’s score. The game
ends when a player's score indicates a
total of 16 points; the score then flashes at

The leader in home monolithic game
IC’s is General Instruments Corpora-
tion’s Microelectronics Group. This com-
pany is now producing an arcade-level
single IC tank game. This single IC, the
AY-3-8710-1, replaces the set of PC
boards traditionally used in the arcade-
type game that contained a couple of
hundred TTL logic circuits and read-only
memories (ROM’s). This undoubtedly
represents the start of a new generation of
dedicated home video games.

To start the two-player tank game, you
simply press the reset pushbutton. Two
tanks, one white and one black, suddenly
materialize in a battlefield of antitank
barriers and mines. Realistic engine
sounds, provided for each tank, help cre-
ate the illusion of combat; four distinct
sounds are produced, one for each of the
motor speeds and one for the stationary
condition. Next comes the sound of gun-
fire, coupled with shell bursts and tank

second the switches are closed, for a total
of three speeds.

The tanks can be rotated by pushing
one control stick forward and the other
back. Rotation in the opposite direction
occurs when the control sticks are re-
versed. Rotation may occur during ail
seven motion stales—stationary, three
speeds forward and three speeds back-
ward. Rotation stops when the controls
are returned to the normal standby posi-
tion. A total of 32 rotation angles are
provided.

The main gun is fired by pressing the
SPST normally open pushbutton switch.
A shell exits from the gun barrel and
traverses the screen, unless it hits the
enemy’s tank or a barrier. The gun’s
range, if it is fired along the horizontal
axis is about two-thirds of the TV screen;
the range for the other directions varies
with the angle. The switch must be
depressed for each firing; only one shot

WwWWW.americanradiohistorv.com

a 1-Hz rate and no further points are
recorded. Of course, the object of the
game is to maximize your score while
minimizing your opponent’s score.

The audio output is provided on five
lines—one for each tank motor (plus
bearing and track squeak), a gunfire
envelope, an explosion envelope and a
noise source. Figure 1 shows a typical
waveform observed on the prototype tank
game. In a typical system the tank motor
sounds are summed. The noise and gun-
fire envelopes are gated with the noise
output. These signals are summed with
the motor noise. The composite audio
signal then drives an audio-output ampli-
fier that drives the speakers.

The circuit

The circuit described in this article is a
modification of one shown in Application
Note Bulletin 104 developed by M. S.
Sellars 111, senior design engineer, Gen-
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The world of electronics is daily becoming more
challenging. Technology is growing more specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,

the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish
different purposes. Your lessons guide you through
any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

Whether you are looking for training in Consumer,
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g plus much more state-of-the-art equipment to make Commercial, or Industrial electronics, NTS offers
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All resistors are Vi watt, 5%.

R1—180 ohms
R2—510 ohms
R3—470 ohms

R4 — 1800 ohms

R5—1000 ohms

R6—270 ohms

R7, R16, R19, R20, R23, R28— 10,000
ohms

R8— 1600 ohms

R9—2400 ohms

R10— 12 megohms

R11—220 ohms

R12—5000-ohm, PC-type potentiometer

R13—2.2 megohms

R14—2200 ohms

R15, R21, R26—20 megohms

R17, R22—3.9 megohms

R18—22,000 ohms

R24, R25— 10 megohms

PARTS LIST
R27—30,000 ohms
R29— 15 ohms

C1, C2—100uF, 50-volt electrolytic

C3—2.7-uF tantalum

C4—C6, C13, C14—0.1-uF disc

C7, C8—30-pF disc

C9, C10—0.01-x«F disc

C11, C12—0.22uF

C15, C16, C20—5 uF

C17—0.47 uF

C18—200 pF disc

C19—100-pF disc

C21—220-uF, 15-volt electrolytic

D1-D10— 1N4148 or similar

D11-D14— 1N4005 or similar

Q1—Q3—2N3904 or similar

IC1—AY-3-8700-1 or AY-3-8710-1 LS
game

IC2, IC3—4001, CMOS quad NOR gates

IC4—78M05, 5-volt regulator

J1—miniature open-circuit jack

S1—84—SPDT center-off,
momentary-contact toggie switches

S5—87—SPST normally open
pushbutton switch

S8-—SPST switch

§9—SPST toggle switch

T1—12VAC, 1A secondary transformer

XTAL—4.090900-MHz crystal

SPKR-—8 ohms

MISC.—12 X 7 X 3-inch aluminum
chassis, line cord, hook-up wire, four
1Yz inch stand-off busings.

The following parts are available from
Questar Engineering Company,
McDonald Street, Mesa, AZ 85202:

PC board, $12.95; AY-3-8700-1 or
AY-3-8710-1 (please specify), $29.00;
crystal, $5.50; set of all switches, $12.25.
Kit of all parts, $63.95.

eral Instruments Corporation, Microelee-
tronics Group.

Figure 2 shows a block diagram of the
tank game system and Fig. 3 is the sche-

r—» at——EXPLUSIDN ENVELOPE

PIN 26

r—-T—GUN—FIRE ENVELOPE

PIN 25

PINS 21 & 23
RANDOM NOISE

PIN 20

FIG. 1—TYPICAL AUDIO SIGNALS as they ap-
pear at the pins of the pins of the game IC.

fﬁﬁ&ﬁﬁﬁj
POWER [‘ |
SUPPLY r :
{4) [ |
L RN
,ﬁ" AUDIO CIRCUIT L
& LSIIC  /CLOCK
-
l : (1) (2)
L t
CONTROLS
{3)

FIG. 2—BLOCK DIAGRAM of the tank battle
game. Sections 5 and 6 are included on the LSI
game integrated circuit.
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matic diagram. Block one is the game IC,
which, it is claimed, is more complex than
most microprocessors. There are also two
IC’s, the AY-3-8700-1 and AY-8710-1.
The two circuits are identical with the
cxception of one input pin: The AY-3-
8710-1 has a barrier interaction sclect
input, pin 22. If the pin is left floating,

the two 1C’s function identically. On the
other hand, if the input pin is brought to
the system ground potential, then the
tanks cannot drive over the barricades.
Block two in Fig. 2 is a crystal-
controlled clock. One inverter is used
along with two resistors, two capacitors
and a crystal to form a 4.0909-MH7z oscil-

UNDER-SIDE VIEW of the tank game’s chassis/enclosure. All components except the speaker, power
transformer and switches are mounted on the printed-circuit board.
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FIG 3—SCHEMATIC DIAGRAM of the tank battle video game. When using the AY-3-8700-1 IC, do not connect anything to pin 22.

lator. The output is isolated by passing
the signal through another CMOS invert-
er. This inverter drives a 5.000-ohm
potentiometer. This pot is adjusted so
that the signal amplitude provided by this
pot is between a 3.0-volt to 3.2-volt peak
level.

The third block represents the controls.
Eight switches, ten diodes and two capac-
itors are required. The four SPDT center-
off momentary-contact switches are uscd
to control the tank motions; the two
SPST normally open pushbutton switch-
es are used to fire the tank’s main gun.
The diodes provide isolation betwecen
these switches, thus allowing multiple
closures. Reset is provided by an SPST
normally open pushbutton and an 0.1-uF
capacitor; the capacitor provides for a
small amount of debouncing. The last

switch, an SPST-type, and its capacitor
select the barrier interaction.

Block four, the power supply. takes a
12-volt AC input and generates a 7-volt
regulated DC output. Four [-amp rectifi-
ers convert the AC voltage into a pulsat-
ing full-wave DC voltage. Next, a filter
capacitor smooths the ripple. The regula-
tor is a 5-volt three-terminal unit. Two
volts are dropped across the ground resis-
tor. Another flter capacitor is used on
the output.

Block five represents the video-sum-
ming and video-amplifier circuits. The
passive summing circuit scts the lumi-
nance level (by the ratios of the resistors).
Five outputs are provided: Sync: right
tank /scorc/shells/shell burst/mines: left
tank /score/shells/shell burst/mines;
background: and blanking.

www.americanradiohistorv.com

One tank is white, the other is black
and the background is gray. The black
video outputs and blanking are tied to a
single resistor since the modulation levels
are approximately equal. The video am-
plifier is formed using one NPN 2N3904
transistor and an emitter voltage divider.
In Mr. Sellars’ Application Note, this
amplifier drove an Astec UM1082 RF
modulator. If a different modulator is
used, then the summing resistors and the
emitter resistor may have to be adjusted.
In the prototype version, the video signal
was fed directly into the TV set’s video
amplifier; thus, no modulator was used.

Block 6 is the audio-output network.
The speaker is driven by the emitter of a
Darlington transistor amplifier via a DC
blocking capacitor.

continued next month
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Digital
Windshield
Wiper De

Most windshield-wiper
pause controls require
tedious trial-and-error
adjustments each time they

' are turned on. Here’s one that doesn't.
Installation is easy with only six connections.

MOST VARIABLE-DELAY WINDSHIELD WIPER CONTROL CIRCUITS
use a unijunction transistor or a 555 timer to periodically turn
on the windshield wiper motor for one sweep of the blades.
Invariably, a potentiometer is provided so that the driver of the
vehicle can control the time delay between cycles.

This system has several disadvantages. Usually, when the
wipers are first turned on, the delay control must be turned
down all the way for a few cycles until windshield streaking has
subsided. Then, you have to search for the right control setting
to match the intensity of the rain. Even installing 2 delay control
can be a headache as you search for a suitable spot on the
dashboard to mount it.

This article describes a wiper-control system that eliminates
these problems. First, installation is easier because no additional
controls are required other than the existing windshield wiper
switch. And you don’t have to adjust the desired time between
cycles by trial and error. When the wipers are first switched on,
they run continuously in normal fashion. If the rain is only a
light drizzle, the driver can select intermittent operation by
switching the wipers off, then back on again when the wind-
shield needs it. The control circuit “remembers™ how long the
wipers were switched off and repeats this delay between each
successive cycle. The wipers continue to run intermittently at
this rate unti! switched off.

If the rain changes intensity, you can easily readjust the delzy
by switching the wipers off and back on after the desired pause
between the strokes. If continuous operation is needed, switch-
ing the wipers off and immediately back on (an almost instinc-
tive reaction) in effect sets a zero delay between cycles. When-
ever the wipers are left switched off for longer than 40 seconds
(the maximum delay) the circuit resets itself.

Circuit description

Figure | shows the timing control assembly, in which gates
ICl-a and IC1-b comprise a 50-Hz clock oscillator that drives
address counter IC6 via IC1-c. Counter IC6 is a 12-stage binary

TOMMY N. TYLER

counter with the second through eleventh-stage outputs con-
nected to the 10 address input pins of RAM IC7. The most
significant bit, Q,,, is used to inhibit the counter via IC1-¢c when
the address input to IC7 rolls over from 1023 to 0. The least
significant bit, Q,, enables gate 1C4-d and inhibits gate 1C2-a so
that proper timing is maintained between addressing, data input
and the read/write control of the RAM.

When the wipers are switched on, the Q output of IC5-a goes
high on the next clock pulse, and the Q output of 1C5-b goes
high on the clock pulse following. With the Q,; output of IC6
also high, IC4-a is enabled, keeping transistor Q2 turned on so
that relay RY1 is encrgized. The contacts of RY 1 are wired into
the wiper motor circuit so that the motor runs continuously.

When the wipers are switched off, the Q outputs of [C5-a and
IC5-b are clocked low in sequence, causing C4-b to be enabled
for one clock cycle to deliver a reset pulse to 1C6 via 1C3-¢. The
counter now starts measuring the prospective delay interval.
With pin 2 of IC5-a high, the outputs of [C2-b and 1C2-¢ are
low, causing a C to be loaded intc the RAM since the WRITE
input to IC7 goes low momentarily following each change of
address, as shown in Fig. 2. Note that the lowest-order address
bit, Q. changes on every odd clock cycle, and WRITE pulses
occur on every even cycle. This causes a READ-WRITE-READ
sequence at IC7 pin 3 for each new address input.

When the wipers are switched back on, outputs Q of 1C5-a
and [C5-b are clocked high sequentially, as before. This causes
the IC2-b output to go high for one clock cycle so that a single |
is written into the RAM. Since the output pin of the RAM
continuously shows the data at the selected address, it goes high
immediately. As the RAM is incremented to the next address
(where a 0 is stored) its output goes low, triggering a 50-ms
one-shot created by 1C3-c and 1C3-d. The output of this one-
shot resets 1C6 via 1C4-c, and passes through a pulse stretcher
consisting of C6, R8 and D3. The pulse stretcher energizes RY |
for about 3/4 second, long enough for the wiper motor to latch
on and complete one cycle
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FIG. 1—SCHEMATIC of the windshield-wiper pause control. Circuit is
simpler than it fooks and is mounted on a perforated circuit board with
point-to-point wiring.

PARTS LIST

RY1, RY2—relay, 12-volt coil, 3-amp contacts (Radio Shack
275-206 or equal)

Q1, Q2—2N3904

Q3—2N3906

IC1, IC2—CD4001

IC3, IC4—CD40 11

IC5—CD4013

IC6—CD4040

IC7 —2102 static RAM

Misc.—2 X 4.8-inch glass-epoxy perforated board, 2% X 2% X
5-inch Minibox (Bud CU-3004-A or equal).

All resistors 1/4 watt, 5%.

R1, R7, R10— 10,000 ohms

R2— 100 ohms

R3, R5—220,000 chms

R4, R6— 100,000 chms

R8, R9— 1 megohm

C1, C2—10 uF, 16-volt electrolytic
C3-C5, C7—0.1 uF, 50-volt ceramic disc
C6—1 uF, 10-volt electrolytic
D1—Zener diode, 5.6 volts, 1N4734
D2,03—1N914/4148

D4— 1N4001, used in Fig.13

The system is now in its delay timer mode. The output of | v | 2 3 | 4 | 5 | 6 | 7|
1C2-c is high, causing IC1-d to inhibit 1C4-d so that no WRITE IC1, PIN 4
pulses can be applicd to the RAM. Each time the address count- (CLOCK)
er steps over the location where the | is stored in the RAM, the
one-shot resets the counter and momentarily energizes the relay 1C6, PIN 9
via the pulse stretcher. If the wipers arce switched off to set a o1l
longer delay, the | previously stored in the RAM appears briefly
at the RAM output before rewritten as a 0. However, this will :Sg) Rl
not trigger the one-shot and reset 1C6 because pin 8 of 1C3-c is 4 4 4 t
ADDRESS CHANGES—

held low by output Q of IC5-a while the wipers are switched off.
Any time the wipers are switched off and on quickly, RY!
remains energized to run the motor continuously, since the
pulse stretcher blends the closely spaced output pulses from the
RAM into one steady output.

The timer’s performance is more than adequate for this appli-
cation. The resolution of the delay interval is 1 address count.
which is 2 clock cycles, or about 40 ms using the component
values shown in Fig. 1. The maximum time interval is approxi-

1€7, PIN 3
(WRITE)

FIG. 2—TIMING DIAGRAM of the windshield-wiper pause control. A read-
write-read sequence appears at pin 3 of IC7, a 2102 static RAM.

mately 40 seconds. This range can be modified easily by chang-
ing the value of C4 or R4 to speed up or slow down the system
clock.
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To minimize power consumption and prevent battery dis-
charge during periods when the car is not being driven, the
system uses CMOS IC’s throughout except for the RAM,
which needs about 30 mA at 5 volts. Since the RAM is needed
only during actual operation, transistor Q3 shuts off its power
when output Q,, of IC6 goes high (standby condition) and the
total current drain is then reduced to less than 1 mA. The power
supply and logic connections are well filtered to protect the
circuit from transient surges and noises within the vehicle’s
electrical system.

Construction

The circuit fits neatly on a 2.0- by 4.8-inch piece of glass-
epoxy perforated board, as shown in Fig. 3. Use sockets for the
IC’s so they will not be damaged by static electricity during
construction. Figure 4 shows a drilling layout of the holes in the

SO e 1 A P S R A o ey e
A 1 R S n 5 RN

g2 o i
A2 R7» i ' o
B M s’ _f,a R FRY
4 i c4 D-3¢’n- H%" C_ b ﬁ.
#R2

{ TR TT R R T S T R 1718 m
: caﬁ.;m ?‘_"“‘“‘H el

FIG. 3—INTERIOR VIEW shows positions of the various components on
the perforated circuit board. Note that IC’s are in sockets.

NO.30 DRILL, 2 PLACES {.129" DIA)
NO. 20 DRILL, 3 PLACES (.161" DIA)

NO. 40 DRILL, 6 PLACES (.098" DIA} — 5" e
NO. 40 DRILL, 6 PLACES {.098" DIA) i 4 |
]
N P L]
w0
\\ iy _{_ i ;:
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Jast \( 2 et . f S
\ &
]
[ g 4 e &
-~ 4" A——j A 2
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FIG. 4—DRILLING GUIDE shows locations and sizes of the 17 holes that
must be drilled in the perforated circuit board.

OFF  BLU
o< A siow GRN':

+12v. B8A
FAST  RED

PARK

FIG. 5—THE BASIC two-speed windshield wiper.

perforated board that must be enlarged. Use several flat washers
beneath the relay socket to prevent it from breaking or distort-
ing the board when the mounting screw is tightened.

The termination points for external wiring are made by first
securing flat solder terminal lugs to the top of the board with
No. 6 by 1/4-inch-long, self-tapping sheet-metal screws, then
anchor them in place with the component leads bent back up
through the board from below and soldered. The self-tapping
screws hold remarkably well in glass-epoxy material, and can be
loosened and retightened to attach spade lugs or bare wires
many times without any problem.

Mount the board assembly on threaded standoffs in a 2 1/4 X
2 1/4 X 5-inch metal utility box, as shown in the photograph.
After checking the circuit operation, mount the box in a conve-
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nient location beneath the dashboard and hook up the appropri-
ate wires.

Installation

Since windshield wiper motor circuits are rarely standardized,
for the details of your particular model you should refer to a
shop manual or experiment. In some systems the positive supply
to the motor circuit is switched, and in others it is on the ground
side. Most automotive systems use permanent-magnet-field
motors; but a few, including General Motors, use motors with
series and shunt-field windings to obtain dual-speed operation.
Let’s look at a few of these circuits to determjne how they can be
modified to work with the wiper control circuit.

Figure 5 shows a simple dual-speed wiper circuit, such as is
used on a ’77 Jeep CJ model. The motor has a permanent-
magnet field and uses different brush orientations to obtain slow
and fast speed. If the wipers are switched off in the middle of a
stroke, the motor continues to run slowly until the park switch
opens when the blades are about five degrees from the bottom of
their stroke. Figure 6 shows how the timing control is hooked up
so that it is effective only in the sSLOw position. Each time the
control relay pulls in momentarily, it energizes the motor long
enough for the park switch to close. When the relay opens,

OFF
12V FUSE ST i_i D1
TIMER Q_FAST
6
h
4

+12v—@2
GND—@L—_L

FIG. 6—HOW CONTROL IS ADDED to the two-speed windshield-wiper
motor circuit.
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i |
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RED | H

SLOWOO)C
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FIG. 7—WINDSHIELD-WIPER MOTOR with dynamic braking provided
through the park switch.
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FIG. 8—CONNECTING THE CONTROLLER to the wiper motor. Fast posi-
tion bypasses the timer and runs wiper continuously at siow speed.
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current continues to flow through D1 until the motor completes
one cycle. In this arrangement the FAST speed circuit is unaf-
fected. This provides a backup in an emergency or a circuit
failure.

Figure 7 shows the circuit for 2-speed nonconcealed wipers
used on 1969-1973 Chrysler Motors vehicles. The same basic
circuit, with minor switch modifications and elimination of the
resistor, is used on the Volkswagen Dasher model. This circuit is
similar to that in Fig. 6 except that the park switch shorts the
armature when it removes power from the motor, stopping it
abruptly by dynamic braking. This makes the park position
more precise because it is less susceptible to variations in fric-
tion between the wiper blades and wet or dry glass. Figure 8

+12v FUSE LU
O
SLOW af
TIMER |
OFF |
6 i
1
5 |
|
4 I
|
sw . -
2 FASTg |
|
+H2v—) SLUWOO/C L]
aNO—D) ! : OFF (L/'}_‘&

!
i :§RY2
LEAL 12vVDC COIL
= 3A CONTACTS

FIG. 9—INSTALLATION, with fast-speed operation made possible
through addition of the relay.
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FIG. 10—REVERSIBLE MOTOR CONCEALS wiper blades in the park posi-
tion when wiper is switched off.
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FIG. 11—TIMER IS EFFECTIVE at slow and fast speeds in this installa-
tion.
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FIG. 12—BASIC CONTROL CIRCUIT modifications for use with wind-
shield wiper motors that are controlled by switching in the grounded
power lead.

SHUNT
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FIG. 13—TWO-SPEED circuit with switched ground is used in some GM
automobiles.
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FIG. 14—TIMER CONTROL operates in either fast or slow-speed modes.

shows a method of attaching the control to this system. In this
circuit the FAST position bypasses the timer and runs the motor
continuously, but at slow speed. Figure 9 shows how to retain
the fast speed by using an additional relay to disable the slow-
speed circuit.

The wiper circuit of a *73 Ford with concealed blades in the
park position is shown in Fig. 10. In this system the motor runs
forward at either slow or fast speed for normal operation. When
the wipers are switched off, the polarity of the motor is reversed
to the slow-speed brushes. As the motor rotates backwards, it
activates a mechanism that increases the stroke of the wiper arm
and moves the blades down out of sight in the park position.
Figure 11 skows how the wiper control can be interfaced to this
type of circuit, with the timer effective in both slow and fast
speed.

Figure 12 shows some slight modifications that allow the

continued on page 104
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THIS FUNCTION GENERATOR IS DESIGNED
around the 8038 waveform generator IC.
Specifications, schematic, details of cir-
cuit operation and Len Feldman’s Test
Report on this versatile precision test
instrument appeared last month.

Construction

Construction begins with the PC
boards. Figure 2 is the foil pattern for the
combined power supply and main circuit
boards. Figure 3 shows the placement of
components of the main board and Fig. 4
shows how parts are placed on the power
supply section.

In an effort to minimize PC board-to-
front panel wiring, all pots and switches
(except S4 and S5) mount directly to the
main PC board. The resulting assembly is
then bolted to the chassis front panel and
held in place by the threaded shafts of the
pots and rotary switches. It is therefore
important that the holes for the PC-
mounted pots and switches accurately
line up with the corresponding holes in
the front panel. To do this the procedure
outlined below should be followed.

After the circuit board has been etched
and drilled, cut it along the indicated line.
The smaller piece is the power supply
board and the larger is the main board.
Do not, however, begin mounting compo-
nents in either board until after the dril-
ling described below is done.

Using the LMB type 000-946 chassis,
place the main PC board against the chas-
sis” face; the foil side facing outward
toward you, the component side resting
against the chassis front. The drilling
location for pots RS and switch S1 will be
on the chassis left-hand side while pots
R23 and R33 and switch S3 are on the
right-hand side. With this orientation,
center the PC board so the hole location
for switch S2 is exactly centered on the
chassis’ front-panel face (left-to-right,
top-to-bottom). Using small scraps of PC
board to protect the PC board’s foil,
tightly clamp the board in place using C-
clamps. Repeat: tightly. Drill six '/is-inch
pilot holes in the PC board-chassis sand-
wich at the locations shown for pots RS,
R23, R33 and switches S1, S2 and S3.
Then drill out these holes to the diameter
required by your switches and pots (%/s-
inch diameter is standard). Be careful
that the PC board not slip due to the dril-
ling torque, as you want perfect align-
ment between board and chassis holes.

Remove the clamps and set the PC
board aside for now. Drill out the rest of
the chassis front as shown in Fig. 5.

A standard '/>-inch aluminum angle bar
is used to heat sink the voltage regulators
and to attach the power supply board to
the chassis. Cut five 1-inch strips of the
bar and drill out each as shown in Fig.

2-200,000 Hz
Function
Generator

Part 2—Construct your own function generator around the
latest state-of-the-art waveform generator IC. Delivers sine,
square and triangle waves with precision not possible

with discrete components or IC’s of a few years ago.

3-a. Take two of the pieces and position
them on the power supply board as shown
in Fig. 3-b, lining up each bar with the
board’s edges. Hold each in place with a
C-clamp and then drill two */«-inch holes
at the locations shown. Hold each in place
with a 6-32 X '/»-inch bolt and nut.

DOUG FARRAR

The power supply board will be
mounted on an angle bar bolted to the
back edge of the chassis (Fig. 3-d). To
line up and drill the two chassis mounting
holes, place the board-angle bar network
on the outside of the chassis rear panel,
centering it left-to-right as close as possi-

°
2
2

CHASSIS RIGHT

FUNCTION GENERATOR

——8 INCHES - VII

FIG. 2—FOIWL PATTERNS for the main board and power supply. Cut boards apart along indicated line

after etching and drilling.
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ble. With the bottom of the angle bar up
s inch from the bottom of the chassis,
pencil in the location of the two holes on
the chassis, and drill out each with a /3-
inch drill. Remove all burrs. Lastly, drill
out another hole in the chassis back for
the power cord strain-relief. Center it

cuT -

R23 38 %“% 52,2
LA} *¢ x2fF R17-

W [y 1t REF A
Vl

4 T o
DOO 4, -m25- igf! i
-R26= 't ¢
S3 s =R27- & S2
4-L88-R32= g
. , 6 ¢
OAA 4 —e — + 0
+;:;||C5
O % R44:
CCo BB &7 3 #R40- ©

FIG. 3—PLACEMENT OF PARTS on the main PC board. Control shafts fasten this board to the fron

the enclosure.

!
Shy E 17
2 . £

left-to-right, 2 inches up from the chassis
bottom.

The chassis is now ready for painting
and lettering. I found it difficult to get
the dry transfer lettering to stick te the
unit’s baked ecnamel finish, so I applied
three coats of flat white lacquer, followed

ANGLE S ORILL—
; Jﬁ BAR = _

orne X i r _\ 4 ANGLE BAR
+200 e 0l "lico] 3 wio o
£120 —— .
o0l T 'rﬁ— L L£ 132 i LLO=OKK
GNDO~ g0l . cial CH‘;]

e eut

FIG. 4—MOUNTING BRACKETS and heat sinks for three regulator IC’s are made from pieces of
aluminum angle. These and other power supply components are placed on board as shown.
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t of

by two coats of flat clear lacquer. This
surface, when thoroughly dry, is much
more amenable to the lettering. When
you’ve finished the lettering, apply three
more coats of clear lacquer as a sealer.

You're now ready to begin component
mounting and assembly. First, mount
each of the heat-sink angle bars between
the regulators and PC board as shown in
Fig. 6-c. Use a small amount of silicone
glue under each heat sink to prevent it
from twisting loose.

Mount and solder the remaining com-
ponents on the power supply board. The
board can accept two different types of
power transformers; either a 4-pin Radio
Shack variety or a 6-pin Triad unit. Use
whichever one is more convenient to
locate.

Now assemble the main PC board,
being careful to note the 1C pin 1 loca-
tions. Trim all leads as close to the foil as
possible, since the foil side will be held
very close to the conducting chassis. If
the leads are too long, shorts will occur.
Mount trimmer pots R47 and R48 and
remove R20 only if you have a distortion
meter. Otherwise, omit the two trimmers
and use only resistor R20. (In this case,
pin 12 of 1C8 goes to — 12 volts through
R20, pin 1 connects only to C8.) When
all components are soldered in place,
attach pots R5, R23 and R33 and switch-
es S1, S2 and S3 to the board. These
items mount to the component side of the
board and are held in place on the foil side
with a lockwasher and nut. Use short
jumper wires to connect the terminals of
the pots and switches to the board.

Take two 30-inch lengths of wire and
twist them together with an electric drill.
Cut four 4-inch wire pairs and solder
them into the PC board pair locations
labeled as D-E, F-G, O-P and Y-Z. Cut a
9-inch length of the twisted pair and
solder it to the power supply PC board
locations LL and MM. At the other end
of this cable, solder switch S5. Now make
a 4-inch 3-wire twisted cable and solder
the wires to the locations called EE-FF-
GG. To the other ends of these wires
solder switch S4, making sure that PC
board location GG connects to S4’s cen-
ter post.

Twist four 12-inch wires together, then
connect the wires between the two
boards’ power connections. Be sure that
+24 connects to +24, +12to +12, etc.
Use an ohmmeter for verification.

You’re now ready for a preliminary
debug. Place all trimmer potentiometers
in their center positions. Set the now-
interconnected PC boards on a non-
conducting surface, plug in the power
cord and turn switch S5 on. Be very care-
ful at this point with the exposed 117-
VAC wiring! With a voltmeter, verify
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Resistors '4 watt, 5% unless otherwise
noted

R1, A4 3300 ohms

Rz, A7, R3, R41, R42, A46— 10,000 ahms

R3—220 ohms

R5— 10,000 ohms, potentiamater, linear
taper (Cenfratab HMP-10K)

RE—A70D ohms

RS, R16, A30, R31, R44, A45 — 2000 ohms

R1D, R15, R22, A24, R29— 1000 ohms

R11, R17-—2200 ohms

Ri2, R25— 1800 ohms

R13—1000 chms, printed circuit frimmer

R14, R38— 10,000 ohms, printed circuit
trimmer

R18-— 5600 ohms

A19— 1500 ohms

R20, R4, R43—82 000 ohms

R21. R28, R36, R37, R3%— 100,000 ohms

R23-—1000 ohms, potentiometer, linear
tapear (Centralab HMP-1000)

R26— 180 chms

R27—22 ahms

R32, R34 56,000 ohms

R33— 100,000 ohms, potentiometer, linear
taper (Centralab HMP-100K)

R35—1 megohm

R47, A48 — 100,000 ohms, printed circuit
trimmer {opticnal. see taxt).

PARTS LIST

Capacitors

C1-C4, C7T-C10, C21, C25--0.1 uF, 50V,
Mylar

Ch, C6, C20, C22 47 uF, 35V, radial
alactralytic

C11—4.7 pF, 25V, 10% tantalum

C12—0.47 uF, 25V, 10% tantalum

C13—.047 uF, 25Y, 10% Mylar

C14—.0047 pF, 25V, 10% Mylar

C15—470 pF, 25V, 10% ceramlic

16, G268, C28—10 pF, 25V, ceramic

CA7, C23, C24—10 uF, 25V, radial
electrolytic

C18—220 pF, 50V, radial electrolytic

C19—100 uF, 50 ¥, radial alactrolytic

D1, D2 — 1N4004, 100V, 1A dinde

IC1, IC8—LM324 quad op-amp

IC2, IC6E—LM341CM ap-amp

IC3-1C5—LM318CHN high-spead op-amp

ICT — 8038 wavelorm generator (Intersl,
Lithic Systems)

ICE—4001 CMOS quad noR gate

IG10—LM340T-24, + 24V regulator

IC11—LM340T-12, — 12V regulator

IG12—LM320T-12, 12V regulator

LED1, LED2 —XC209 (or equal) LED lamp

Q1—MPSA 13, NPN Darlington

Q2-05—MPSAG3, PNP Darlington

51— 1-pole G-position miniature rotary
switch (CTS T-206)

32— 1-pole 4-position miniature rotary
switch (CTS T-206)

53 1-pole 3-pasition miniature rotary
switch (CTS T-206)

54— 5PDT miniature toggle switch

S5—S8PST miniature toggle switch

T1—power transtormer, 25.2-VAC
E00-mA secondary, PC mount {Triad
type F-148XP or Radio Shack 273-1386)

Miscellaneous —LMB 007-946 case,
Ye-inch aluminum angle bar, §-32 » %"
bolts with hex nuts’ 3% * 32 nuts, W%
lockwashers. Binding posts (J1-J8),
powar cord, strain relief, hookup wire.

A complete kit of parts including al
components, and undrilled and unlabeled
cahinet is available for 579.95. Etched,
drilled and silk-screened PC boards
£11.00. Full-size photo-negative of PC
pattern %3.50. Available postpaid from
Moveltronics, PO Box 4044, Mountain
View, CA 94040, California residents add
state and local taxes as applicable. For-
eign readers add 5% for extra postage
and handling.

CHASSIS: LMB =007-946

NOTES:
1

EXISTING HOLE
ORILL & DIAM HOLE

AT PC BOARD PILOT HOLE
5]

FOIL SIDE OF POWER
SUPPLYPC BOARD

b

1 DIAM (2 HOLES)

1. 5 ALUMINUM ANGLE BAR

2. FABRICATE 5 PIECES . EE

3. ORILLHOLETO & 01AM

ANGLE BAR

FIG. 5—FRONT PANEL
has holes drilled in its
three lower surfaces. The
five holes for the switch-
es and pots must be pre-

“DIAM (8 HOLES} cise. See text.

REGULATOR /ANGLE BAR

L)
6-32 X 3

FOILSIOE OF POWER BOLT & NUT

SUPPLY PC BOARD

(&

ANGLE BAR

BACK OF

CHASSIS PC BOARD

d

FIG. 6—ALUMINUM ANGLE STOCK is used to construct board mounting brackets and heat sinks for
regulator IC’s. See construction details for explanation.

~
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that the three power supply voltages are
arriving into the main board. Set pot RS
in its counterclockwise position, pots R23
and R33 in their clockwise positions.
Place switch S1 in the “2—20"-Hz posi-
tion, S2 in the TRIANGLE position, S3 in
the **10” position and S4 in the VAR posi-
tion. You should now be getting a 10-volt
triangle waveform at the generator out-
put. The low-frequency output can be
observed with the voltmeter by probing at
board locations Y-Z. The calibrator
LED’s should also be alternately blink-
ing. Place function selector switch S2 in
the square and sine positions and confirm
their voltage excursions with the voltme-
ter. If anything is wrong at this point,
remove power and locate the problem.

Calibration

Plug the power cord into an outlet and
turn on power. Again keep your hands
clear of the exposed line voltage at the
power supply board’s foil side. With a
voltmeter, measure the +12-volt supply.
Adjust trimmer R38 in the calibrator
circuit until the voltage at pin 8 of 1C9 is
exactly half of the supply voltage.

Place FREQUENCY switch S1 in the
*20—200"-Hz position with FINE FRE-
QUENCY pot RS in its fully clockwise
position. Adjust trimmer R13 until both
LED’s are off. This is a very touchy
adjustment, and you shouldn’t expect the
lights to remain off for any great length
of time—thermal drift makes stability
impossible. Now place S1 in the “200—
2K”-Hz position and rotate R5 fully
counterclockwise and adjust trimmer
R14 until both LED’s are off or just
slightly glowing. Repeat this procedure
one more time. The generator output will
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now have a 50% duty cycle for any
frequency setting.

If you're lucky (or rich) enough to
have a distortion meter you can make one
more distortion trimming. Set the gener-
ator for a 1-kHz sinewave and then adjust
trimmers R47 and R48 for minimum
distortion at the output. If you don’t have
such a meter then you shouldn’t bother
trying to make this adjustment; in fact,
you should have omitted soldering the
two trimmers to the board.

Operation

Using the function generator is fairly
straightforward. Sine, triangle and square
waveforms can be supplemented by any
signal you may want to add at the exter-
nal input. If you would like the output to
be centered around a frequency different
from that of the front panel, you can add
an external timing capacitor at the Cgxr
terminals. The swept frequency range (in
Hertz) will be given by

10/C,(uF)<frequency=100/C,,, (uF)

with about a 20% overlap on each side of
the ranges.

There is a minimum capacitance that
can be added at the C gy input of about
200 pF. Any value less than this causes
gross signal distortion. The only limit on
the maximum capacitance value is deter-
mined by the capacitor’s leakage cur-
rent.

By using the BASELINE OFFSET control,
the waveform generator can be used as a
digital pulse generator with a fixed 50%
duty cycle. The output buffer will typi-
cally sink and source 25 mA, making it
more than adequate for driving TTL and
CMOS circuitry.

The function generator’s frequency can
be swept via the MODULATE INPUT. This
input overrides the signal applied by FINE
FREQUENCY pot R35. Its input impedance
is 10,000 ohms. The net effect of the
input is to force a frequency determined
by this instantaneous voltage and the
selected timing capacitor. Of course, if
the input voltage is time-varying, then so
is the output frequency. The exact rela-
tionship between input voltage, timing
capacitor, and frequency is

14 XV,
Climing(""F)

Modulation voltage V,, should be kept
between 0.4 and 9.1 volts for reliable
operation. The upper sinusoidal AC limit
for the modulated input is about 20 kHz,
limited by op-amp frequency response.
Another potential use for the function
generator is to measure capacitance. By
switching S1 to the Cgyr mode, different
output frequencies will be produced by
different-valued capacitors. If you have
an oscilloscope or a frequency meter,
there will be an inverse relationship be-
tween frequency and capacitance. You
thus have a new way to measure capaci-
tance. R-E

Frequency =

Digital
Gapacita
Meter

Part 2—A valuable addition
to your workbench that lets
you check the value of un-
marked and suspected ca-
pacitors.

BILL WILSON AND BILL OWEN*

CAPACITOR VALUES FROM 1 pF TO 9,999 uF
are easily measured using this digital
capacitance meter. A quartz timebase,
precision resistors and a premium IC
timer yield 1% * count accuracy. Story
begins in the September issue.

Construction

The model CM-1000 is constructed
using two double-sided plated-through
glass-epoxy PC boards. The display board
contains a complete four-digit counter
and requires only power, ground, clock
input, latch enable, and three decimal
point connections. This arrangement
greatly simplifies the building, testing
and interfacing of the display and main
counter boards. The remaining circuitry
with the exception of the fuse and line
cord is installed on the main counter
board. The POWER/RANGE switch madule
solders directly to the main counter board
eliminating almost all of the point-to-
point wiring, The electronics assembly
bolts in place in the custom black ano-
dized heavy-gauge aluminum enclosure.
The front panel is cut out for the push-
button switch module and has a window
with a high contrast lens for the LED
digits. The front panel controls are la-
beled with a two-color silk screen. The
instrument top is extended forward to
protect the LED digits from direct over-
head light and the instrument bottom has
a tilt stand for angled viewing. Four
machine screws recessed in each side
allow easy removal of instrument covers.

*Product Engineers, Optoelectronics, Inc.
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An exploded view of the meter assembly
is in Fig. 3.

Begin construction with the two PC
boards. Figures 4 and 5 are foil patterns
for the bottom and top sides of the master
board while Fig. 6 shows the component
layout. Similarly, Figs. 7 and 8 are foil
patterns for the display board while Fig. 9
shows parts placement. All components,
with the exception of the POWER/RANGE
switch and trimmer capacitor C2, mount
on the component screened side of the PC
board. Refer to Figs. 5 and 6 for compo-
nent placement. Use a 20- to 25-watt
small-tipped soldering pencil and small
diameter solder. Be careful not to force
solder through the plated-through holes
as shorts can result from solder pools on
the component side of the PC board. Do
not install the 1C’s at this time.

The POWER/RANGE switch assembly is
installed using No. 4 /is-inch-thick fiber
washers next to the PC board. See Fig. 3
for assembly details. Assemble the front
and rear panels and side rails using hard-
ware provided. Set the assembled PC
boards in place on the chassis. The main
counter board bolts to the side rails at
four locations. When the two PC boards
are aligned there are eight mating pairs of
foil fingers that will be soldered to con-
nect the two boards. Place a 1-inch piece
of excess component lead in the hold in
the third finger from each end of the
display board. With the component lead
wires centered in the display board as
shown, solder to the foil finger and bend
each side of both wires down to align with

8461 HIGWIAON
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FIG. 3—EXPLODED VIEW of the model CM-1000 digital capacitance meter. Parts are as supplied in
the kit. Use this as a guide if you build your meter from scratch.
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Resistors are 10%, /s watt unless
otherwise noted

R1--243,000 ohms, metal film, 0.25%, s
watt

R2-—11,300 ohms, metal film, 0.25%, &
watt

R3-—2430 ohms, metal film, 1%, Y watt

R4—220 ohms, 5%

R5, R8, R21—100 ohms, carbon
potentiometer, 1 watt

R6-—243 chms, metal film, 1%, s watt

R7—33 ohms, 5%

R9, R11— 10,000 ohms

R10--3300 ohms

R12, R14—330 ohms

R13—6.8 megohms

R15—8.2 megchms

R16— 180 ohms

R17-R19—2200 ohms

R20— 1000 ohms

R22— 11 megohms

R23-R26— 100 ohms

R27, R28—4700 ohms

C1—47 pF NPO disc

C2—15-60 pF, ceramic trimmer

PARTS LIST

C3, C13, C19, C23—0.47 uF, 50 volts

C4, C5—3.3 uF tantalum

C6—.001 uF

C7,C8,C9, C11, C12, C14, C17, C20,
C27,C28—0.1 uF

C10—.01uF

C18—.02 uF

C21—3300 uF, 16 volts, electrolytic

C22—220 uF, 25 volts, electrolytic

C24-—33 pF NPO disc

C25-8.2 pF NPO disc

C26-—470 pF disc

D1-D4— 1N4002 silicon rectifier diode

IC1—556 dual timer

IC2-1C4, 1C12, IC14,IC16, IC18—74LS90
decade counter/divider

IC5-—74L.873 flip-flop

1IC6—4001 quad NOR gate

IC7—741.504 hex inverter

IC8, 1C9--74LS00 quad 2-input NAND
gate

IC10—SES555 precision timer

IC11—voltage regulator, 7805

IC13, 1C15, IC17, 1C19---4511 BCD to
7-segment decoder/driver

DIS1-DIS4—MAN-6680 7-segment LED
display
XTAL1—aquartz crystal, 3.579 MHz
S1-85—5-gang SPST pushbutton switch
T1-—power transformer, 117 VAC primary,
10 VAC secondary
J1, J2—insulated banana jack
F1—120-voit, 125-mA fuse
Miscellaneous: PC boards, 1 8-pin IC
socket,
4 16-pin IC sockets, 14 14-pin IC sockets,
line cord, hardware
The following parts are available from
Optoelectronics, Inc., 5821 N.E. 14 Ave-
nue, Fort Lauderdale, FL 33334.

CM-1000K Complete Kit .............. $129.95
CM-1000WT Factory Wired &

Tested ..oovieiiiiieieeee e 179.95
CM-1000 PC Boards Only............. 24.95
P-1000K Cap. Counter Probe Kit 3.95
P-1000 Assembled Probe ............. 6.95

Add 5% shipping, handling and insurance,
fer foreign orders add 10%. Florida resi-
dents add 4% State Sales Tax.

N

Q

z . .

© holes in the main counter board. Insert
@ . . ; . :

+ the wire ends in their respective locations
@ on the main counter board and push the
d. display board down until the foil finger
© pairs touch. Check alignment to see that
S  the display board is at right angles to the
@  counter board and that the foil fingers are
68

perfectly aligned. Solder the wires to the
main counter board and after rechecking
alignment solder the matching foil fin-
gers together.

Feed 6 feet of the AC line cord
through the back panel and secure using
plastic strain relief. Mount the transform-

WWW.americanradiohistorv.com

er, fuse holder, using hardware provided
on the back panel where indicated. Wire
one side of the AC line through the power
switch to the transformer primary as
shown. The other side of the AC line runs
to the other side of the transformer
primary through the fuse holder.
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Before installing IC’s into sockets, per-
form a simple test by plugging in the AC
power cord and depressing one of the
range switches. Connect a voltmeter be-
tween the negative input terminal on the
front panel and test point 1 (TPI). It

| MAIN BOARD |

g Wy T T AT T TR

! - d
- — - Sts5 !
b ON UNDERSIDE i

L OF BOARD {

B_w a0 v s e e =

should be possible to measure 5 volts DC
by adjusting R21. If the voltage checks,
then install all IC’s in their sockets mak-
ing surc that the notch on the IC is
aligned with the outline on the printed-
circuit board.

i
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FIG. 6—COMPONENT LAYOUT for the main board. Trimmer capacitor C2 is mounted on underside of

board. See text on R.1 and R.2.

INTERIOR VIEW of the Optoelectronics model
CM-1000 digital capacitance meter.

Calibration

With IC’s installed, reapply power and
adjust TP1 for +5 volts referenced to
ground. Depress the R1/PF switch and use
a small bladed screwdriver to turn the
ZERO ADJUST control (trimmer capacitor
C2) until a reading of 0001 is observed.
Continue to turn the control until the “1”
turns to “0.” Do not adjust any further.

The next step requires the use of an
accurately known capacitor. The parts kit

l
l

63/a"
SOLDER SIDE

I
l

CM-1000D I

I

FIG. 7—BACK SIDE OF DISPLAY PANEL is etched with this foil pattern.
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FIG. 8—FOIL PATTERN for the component (front) side of the display PC board.
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FIG. 9—DISPLAY BOARD components are laid out as shown. Decade counters and driver IC’s are on
board along with the LED displays and a tew capacitors and resistors.
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includes a calibrated capacitor with its
value marked on the package. Connect
this capacitor across the input terminals
and depress the R3/uF switch. Adjust
trimmer RS to produce a reading equal to
the value given.

Use a low-leakage capacitor between
10 and 22 uF to calibrate range R4/uF
with trimmer R8 by comparing its read-
ing to that observed on the previously
calibrated R3/.F range. R-E
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part 2— Completely self-contained in a handy probe, this frequency counter

was constructed using a unique asse

possible an instrument that is rugged, com

Beginning last month, this article de-
scribes an instrument that is constructed
using an unusual technique (sce “1C
Bricklaying™ in the December 1977 is-
suc). Counter measurcs 10 2.5 MHz with
10-Hz resolution.

Now build one

Figure 4 shows component placement
using the “pricklaying” technique and
keying of sockets So1 and S02. Glue a
1 2-pin socket on cach end of the block of
1C’s. and a '/w-inch acrylic plastic spacer
between the socket pins. Then clip the
socket flush with the spacer to allow /e
inch of space for soldering lcads to the
socket. Cut the sockets from an 80-pin
PC-board edge connector.

The case is made from black opaque
acrylic plastic. Gluc a a-inch-thick picce,
as wide as the 1C block, to the sides of the
sockets at each end. On the front, glue a
1/.e-inch black opaque piece of plastic toa
1/,&-inch picce of transparent amber plas-
tic; this strip is then glued to the front
side with the transparent part placed over
the readouts. Use cyanoacrylate glue, but
don’t get gluc on the plastic surface.

Once the two sides are in place, file the
top and bottom of the block fiat using a
metal file. You can curve the top to make
it more comfortabic to hold and casier to
identify. When you file the block, bring
the sides down as close 10 the 1C’s as
possible 10 keep the overall size of the
meter small. Be careful of the wires when
you file. If the wiring is covered with
tape, you arc safe until the tape is marked
by the file. You may have to add shims to
the top of the sockets if the sockets are
not as thick as the 1C block. Once the top
and bottom have been filed, glue two
more pieces of 1/.e-inch black plastic to
the top and bottom. If you usc cyanoacry-

mbly method that makes

pact and convenient to use.

WALTERT. CARDWELL, JR.

late glue, you can open the case easily by
inserting a razor blade along the seam.

The square block that plug

back is the battery pack and is made from
1/e-inch  plass-cpoxy double-sided PC
board. The battery case is also made of
black acrylic plastic. The meter is pow-
ered by 20 mAH NiCad button cells.
Also included in the power supply is @
5.volt reference, using an MC1403 IC
and a 1000-ohm, 10-turn trimmer (sec
Fig. 5). This voltage reference will be
used by certain meter accessories (still on
the drawing board) that wil] plug into the
front of the unit. You can usc larger
batteries if you don’t find their weight

and size objectionable.
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The probe tip on the front contains the
blocking capacitor, the X 10 prescaler
and hold switch. A CD4013 dual-D flip-
flop generates the hold and X 10 signals.
The two dots on the top of the probe tip
arec two small copper nails inserted
through a '/s-inch black plastic strip and
filed flush. These nails serve as a touch-
control switch (S2) to select the X10
range. One side is connected to
volt supply through a 100,000-0hm isola-
tion resistor, as shown in Fig. 6-a. Placing
your finger across the pins charges capac-
itor C2 through resistor R3 and the skin
resistance. Diode D1 and capacitor C2
must be used to climinate the 60-Hz
charge that the body receives

the +5-

from the
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power lines. Resistor R2 discharges ca- completed black plastic back section of blade. Drill a Vus-inch hole through the
pacitor C2. Charging C2 sets the dual-D  the unit. Sand both pieces with 100-grit center to hold the wire probe tip, which is

flip-flop; the %10 input is high and the  sandpaper in a disc sander until you made from Ys-inch piano wire ground toa
DPI-display is low. As soon as connector  obtain the final shape (see Fig. 6-b). The point. Wrap AGC No. 10 copper wire
S goes low, output from the 3.57-MHz  drawings do not show dimensions since once around the back end and silver-
oscillator resets the flip-flop. the size depends on the components used. solder it using a propane torch. Then, file
The clear plastic front holds momen- Sand the probe tip with finer-grit paper, the copper until the tip resembles a long
tary contact switch S1. Cut the front  stopping at 400 grit. flathead nail.
piece from 1/,-inch clear acrylic plastic, Once the shape is roughed out, remove The s-inch hole in the clear acrylic
which you then glue t0 the front of the  the clear plastic section with a razor plastic is drilled out from the back deep

enough so that the SPST miniature push-
button switch fits completely in the clear
plastic section. Remove the pushbutton

_——O+5v S02-12

+2.5V and metal section. Then, remove 4 white

RI® L VREF spacer on the red pushbutton to the end

_-[ ] }:](TURN::‘/O +2v S02-4 of the copper head on the probe tip.

\ OGND $S02-5 Room is hollowed out in the clear plastic

*MAY BE OMITTED; SEE TEXT. to contain the switch lugs, which are bent
a at right angles to the switch body.

Solder two wires to the copper part of
the probe tip. These wires must be flexi-
ble; we recommend phonograph pickup
wires. Before assembling the switch, glue
the clear plastic back on the probe front.
Then, to restore the gloss on the plastic,
polish the entire unit, using jewelers’
rouge on a cloth buffing wheel. Be careful
not to let the edges catch in the buffing
wheel.

|_|'___I]_MIN| MIKE CONNECTOR (GND)

(o

L

ST

— =T

Calibration is the next step
After the probe tip is polished, you can

AT
J assemble it. Unglue the clear plastic sec-

F1G. 5—POWER SUPPLY SCHEMATIC AND PARTS LAYOUT. The MC1403 voltage-regulator IC and tion again and file off the old glue from
the 1K pot are for a 2-volt source used as a reference for accessories not yet completed. both sections Push the probe tip through

the Vs-inch hole that was drilled in the

TP o—) IN clear plastic section. Insert first the
1 o . N

ur I_ 3 HOLD spring and then the flat contact disc into

M bly in the back of the clear plastic section

and glue it in place. There should be

U Sem o g soaageXI0 the switch body. Place the switch assem-
a 1c1 o o 4 — I sufficient room at the front of the switch

8 6 l body to allow the wires on the probe tip to
SR D C P - @— AhA—e— T +5V move. Check the switch to make sure that
k R3 | it closes when the probe tip is pushed in.

—
St L 10 MEG 01 When the switch is finished, connect the
.1? = *——[—L 4 - —t —a1GND wires to the switch, and the probe tip

- —1—0sC wires to the input capacitor. The clear

I = e ] plastic section is now glued to the front

a permanently. Any glue that appears on

the surface can be removed with the

buffing wheel. Be especially careful of the

sharp point waiting to get you if it catches
in the wheel!

When the tip is pushed in, the meter
will convert until it is removed. The count
will be held as long as the tip is not
pushed in. When the prescalers are added
you insert them between the probe tip
and the meter body.

The usefulness of the basic frequency
probe can be greatly expanded by acces-
sories that plug into the main body. You

Rl ICA can add a 5-volt calculator battery elimi-

nator so that the meter can function off

J the AC power line. You can also con-

= = — j{B_H AR —-;—_:'l.% struct a new front section so that you can
I use the probe as a normal bench meter.

J You can also add a 20-MHz to 125-MHz

b prescaler. Due to the construction of the

FIG. 6_CONSTRUCTION AND SCHEMATIC DIAGRAM of the probe front-end. The prescaler uses a main body, the number of accessories you
CD4013 and is turned on by touch switch S2 consisting of two tiny nails. can add is almost unlimited. R-E
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CIRCUIT IDEAS

CLO(&C CP 4040 COUNTER
Fin=0-"2MHz | MR Qo Q1 Q2 Q3 QaQs Qe O OBQSQlO?II
BESRERERER
) i RI = 616 kQ
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3% 4030 OR 4070 B w R3 = 545kQ
QUAD EXCLUSIVE- R4 = 28 kQ
OR GATE — 5 RS = 1.6 kQ
R8 TR IE 1, R6 = 09 kQ
Yo e A R7 = 0.4 kQ
RT3 1y R = 10.0 kL
C 3
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R MuUX
A Ya WAl g 20-- 60K Hz
R3 MO
R2i ™ f,ﬂ\
Yi L o
RIS - !
o
LYO ;k_vl_rrr')
OUTPUT WAVEFORM

DIGITALLY CONTROLLED SINE WAVE GENERATOR
PETER ALFKE

Digitally derived sine waves are ideal in instruments that
cover a wide frequency range, and in frequency shift keying.
e.g.. for data storage on audio cassette. Conventionally,
these sine waves are created by filtering symmetrical square
waves through low-pass filters. Such filters require several
precision components {capacitors, resistors, or even induc-
tors) and work proper!y only over a limited frequency range.

The approach used here eliminates the fiitering and the
frequency-sensitive components by generating a staircase
approximation of a sine wave (of arbitrary frequency)
through a specialized digital-to-analog converter.

The counter, with outputs Qo through Q4, counts ctock
pulses at 32 times the rate of the sine wave frequency to be
generated (a 1-kHz sine wave requires a 32-kHz clock rate).

The three least significant counter outputs are fed through
three exclusive-OR gates into the address inputs of an 8-

input analog multiplexer. The next counter output (Q3) con-
trois the exclusive-OR gates so that the address inputs tothe
multiplexer first countup(0...7), then countdown{7...0), then
count up again.

The inputs of the analog multiplexer are connected to a
resistor chain, and the multipiexer output feeds into the
inverting input of an operational amplifier. The non-inverting
op amp input is connected to 50% of the supply voitage,e.g..
25Vin a5V system.

Address 0 connects the highest, and address 7 the lowest,
resistor value to the op amp input. The other end of the
resistor chain is tied to the most significant counter output,
so that it alternates between sourcing currentinto the ampli-
fier and sinking current from the amplifier. By proper choice
of the eight resistor values, the amplifier output is a 32-step
approximation of a sine wave with a dc component equal to
hatf the CMOS supply voltage. R-E

Reprinted from “Fairchild Journal of Semiconductor Progress, Vol. 6 No. 2"

© Copyright 1978, Fairchild Camera & Instrument Corp.
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TRY YOUR HAND AT THESE SAMPLE TEST
questions on transistors and semiconduc-
tors. The answers to this month’s and a
new set of questions will appear in a
future issue of Radio-Electronics. When
you feel ready to take the CET Exam
write to ISCET: 310'/: Main St., Ames,
IA 50010. Ask for the name and number
of the nearest Certification Administra-
tor, and take the CET exam.

Chapter 4 Questions, transistors
and semiconductors

1. A good method of determining if the
transistors are operating in a Class-A
circuit, such as an audio amplifier, IF
or RF amplifier, would be to check
the:

( ) a. collector-base voltage

{ ) b. bias voltage

( ) c. emitter-collector voltage
( ) d. base voltage

2. In a Class-A transistor amplifier cir-

cuit using a NPN silicon transistor,
which of the following conditions
would appear to be normal?

collector —5V; emitter OV

. base —5V; collector —5.6V
emitter —5V; base —5.6V

. collector —5V; emitter —10V

—~ e~~~
NP NN
ao o

3. Which of the following statements
regarding Zener diodes is true?

( )a. a Zener diode will operate the
same as any low-current solid-state
diode if forward-biased

a Zener diode will operate the
same as any low-current solid-state
diode if reverse-biased

variations in the reverse-current
flow in a Zener diode will cause
similar variations in the Zener di-
ode voltage level

. most Zener diodes are german-

ium

()b

()c.

You Can

An installment of a continuing series
readiness to qualify as a

CHAPTER 4

4. Which of the following statements is
true regarding FET’s (Field Effect
Transistors)?

( ) a. the gate voltage necessary (o cause
the FET to cut off is called the
“pinch-ofl™ voltage

the channel of a FET must be of
‘N’-type material

MOSFET’s are immune to static
charges

the difference between a junction
FET (JFET) and a MOSFET is
that the JFET has an insulated
gate to reduce reverse-bias gate
current

()b
(e
()d

FIG. 1

Correct answers to Chapter 3
Questions on DC circuits

Here are the answers to the questions
on DC circuits that appeared in the
September 1978 issue.

1. Correct answer is “d.” A scope cali-
brated for vertical deflection of 100
volts-per-inch will show about 3.3
inches of peak-to-peak deflection. An
AC RMS meter would show 117
volts AC because the meter first
rectifies the AC voltage and then
reads the effective voltage, not the
peak-to-peak voltage as the scope dis-
plays. Peak-to-peak voltage is 2.82
times RMS.

2. Correct answer is “b.” High frequen-
cies are bypassed to ground through
the capacitors. Low frequencies
(such as vertical-sync pulses (60 Hz)
in TV sets) find the capacitive reac-
tance high, while high frequencies

(such as the 15,750-Hz horizontal-
sync pulses) find the capacitive reac-
tance low, and are passed to
ground—or filtered out—by the cir-
cuit. Low frequencies will appear at
the output.

3. Correct answer is “d.” The formula
for impedance in a series LRC circuit
is:

Z= VR F X — X

In this example X and X are equal
and therefore would cancel. This
leaves only the resistance as a factor,
or a total of 10 ohms. The formula
with X¢ and X, canceling would be:
Z= \/W The square root of R, is

)
ol

0 OR=10
=10

FIG. 3

ANSWERS TO

R, or 10 ohms. Figure 3 shows that L
and C reactances are opposite each
other, and ninety degrees from R.
Being equal they cancel each other,
which leaves only 10-ohms resistance
as the effective impedance.

4. Correct answer is “b.” Figure 4 can

—— o
R1

}—o
i—o

FIG. 4

be a differentiating circuit. Where it
is used as such, the high-frequency
response is good (the capacitor will
charge quickly to a maximum value);
the low-frequency response is poor (a
squarewave will be reformed into a
“peaky wave.” See Fig. 5.)

5. Correct answer is “d.” If X, and Xc
are equal, the frequency must be
resonant. Higher frequencies will be

www.americanradiohistorv.com
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Be A CET

of questions aimed at checking your
Certified Electronic Technician

DICK GLASS

5. The symbol shown in Fig. 1 is a:

MOSFET
thyratron
tunnel diode
. SCR

— =

oo o

6. A tunnel diode is most likely found in
which location?

( )a. a power supply

( ) b. the horizontal or vertical oscillator
circuits of a TV set

( Yc. a UHF tuner

( ) d. an audio detector

7. The gain-bandwidth product of a
transistor can tell you:

( )a. the frequency at which the gain
has decreased to 0.707 times the
gain at 1000 Hz

the frequency at which the gain
has decreased 3 dB from the gain
at 1000 Hz

the frequency at which the gain
has decreased to 1

()b

()e

( ) d. none of the above

8. A frequency correction circuit using
a transistor rather than a varactor
uses which two clements as the vari-
able capacitor?

) a. collector-base

) b. emitter-collector

) c. all three elements must be con-
nected

emitter-base

—

()d

9. What type of transistor is shown in
Fig. 27

( )a. atriac

FIG. 2

( ) b. an N-channel JFET
( )c. a P-channel JFET
( ) d. a unijunction transistor

10. In most high power-output transis-
tors used in radio, amplifiers and TV
receivers:

( ) a. the case is connected to the emit-
ter
) b. the case is connected to the base
) ¢. the case is connected to the collec-
tor
( ) d. the case should be grounded for
better shielding

(
(

Be sure to keep this month’s issue of
Radio-Electronics so you can check your
answers in the next CET test. The new
questions appearing in the next CET test
will be on electronic components and
circuits. R-E

PRIOR QUIZ

FIG. §

shunted through C, and the lower-
than-resonance frequencies find L an
easier path to ground. Only the reso-
nant frequency finds X, and X
equal. The circuit responds to the
resonant frequency, all others—high-
er or lower—to a lesser degree.

6. Correct answer is “a.” Refer to dis-
cussion in answer 5 above.

7. Correct answer is “d.” The time con-
stant or R—C time for the cathode
circuit is as follows:

t=RXC
in which t is the time it takes for the
capacitor to charge to 63% of full
charge.

(September 1978}

t = 4700 X 1 uF
t = 4700 X .000,001
t = .0047 seconds, or 4.7 ms

8. Correct answer is “c.” A resistor in

series with either leg of a parallel
L—C circuit changes the resonant fre-
quency. It therefore could be used to
tune such a circuit.
(Many practical technicians would
instinctively select answer “b” as the
correct one. However answer ‘“c” is
technically correct. The exact formu-
la for the natural resonant frequency
f, is:

1 1 R?

=5 LC L/L

When the value of R is smail com-
pared with 2/L/C, natural resonant
frequency f, approaches resonant fre-
quency f, (when R=0) and is ap-
proximately equal to

1

2r /L-C

The resistance in an L-C circuit
affects its Q, and, therefore, also its
bandwidth. The circuit Q value must
be less than 4 for f, to differ from f,
by 1%. In the average practical cir-
cuit, the Q is at least 50. In this case,
f, and f, differ by 1 part in 20,000.
For further reading, see Terman’s
Radio Engineering, 3rd Edition,
1947, and Radiotron Designers
Handbook, 3rd and 4th Editions.—
RFS)

9. Correct answer is “b.”
X, =2nf,
X, = 6.28 X 15,750 X 5
X, = 494,550 ohms

10. Correct answer is “b.” To reduce 27-
MHz interference you would use a
high-pass filter to shunt the 27-MHz
signal, yet pass the desired 54-MHz
to 216-MHz signals. R-E
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Where to get parts, substituting parts and wiring prototype

projects.

VERY OFTEN READERS OF HOBBY CORNER
come up with some good questions of
general interest. Then, also, some ques-
tions appear again and again, showing
rather widespread problems. Here are a
few that might include some answers you
need.

1. Where do you get the components to
build your projects? To be perfectly hon-
est, most of the components come out of
my “junkbox” (that’s what hams call
whatever holds their component invento-
ry—a shoebox, cabinet, cigar box, shelf,
etc.). So a better question might be:
“Where do I get the stuff to put in the
junkbox?” I do manage to keep a fairly
good stock of many kinds of components,
and I work at keeping the stock up as it is
used. Here's how I do it.

Perhaps the best way to build up a
stock of components is to buy mixed
assortments of resistors, capacitors,
LED’s, coils, transistors, IC’s, and so
forth. Mixed assortments can usually be
bought for a low unit cost, so you can save
50% to 90% over the cost of individual
components. Then, if you use only half of
them in the course of time, you are still
ahead. Of course, you won’t have a choice
of size or value buying components this
way, but remember, if you don’t have any
on hand as you build a project, you’ll have
to buy each one you need at full price.

My assortment purchases come from
several sources but mainly from surplus
mail-order suppliers. I read the ads care-
fully in the back of Radio-Electronics
each month and keep the postman busy
delivering the flyers, catalogs and parts [
have ordered.

Another source of components is from
sources offering small bulk purchases.
When I discover a commonly used part
(for example, a 2N2222 or 7400 or
1N4004) and the price is especially favor-
able, I order 10 or 25 or more, even
though I have no immediate need for
them—sooner or later they will be used.
These bargains are found in catalogs but
most often in ads as monthly specials.

Another source that bears watching is
the local retail outlet if you have one
nearby. Every few months they take
inventory and order in an especially big
shipment. Someone usually decides that

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

certain items should no longer be carried;
then those parts go on a “bargain table.” |
have found that prices vary from store to
store, but you can save from 25% to 50%
when you find useful goodies on the
bargain table.

As time goes by, you can build up a
good stock from these and other sources.
Another source you should not overlook,
especially if you are just beginning to
accumulate components, is old equip-
ment. Anytime someone offers youa TV,
radio, recorder, amplifier, or anything
electronic, accept it! Very rarely does
something like that come along that won’t
yield at least a few parts. I guess most of
us started our junkboxes with real junk.
You can find all sorts of components in
those discarded sets—speakers, tubes,
transistors, resistors, capacitors, trans-
formers, dial lamps, sockets—they can be
a real gold mine. (However, watch out for
picture tubes—they can implode and
cause severe damage!)

No matter how you go about it, howev-
er, you can’t stock everything even if you
try. Remember Doc’s law: No project can
be completed with just the components
on hand! You’ll always need something
else to make it work.

At the start of a project when I discov-
er something is missing, I try to find it
locally to save time. I check the local
retail stores, and then, if necessary, one or
two of the wholesale distributors. As a
final resort, I order the component and
impatiently await its delivery.

In any case, [ have found that time and
money are saved by accumulating a stock
of parts. I believe you will also find this
useful.

2. I am a beginner in electronics and I
want to build the projects you write about.
Do I have to use exactly the same parts
that you list? The answer to this is: Yes
and no! There are times when you must
use the exact value specified in a schemat-
ic. Fortunately, such instances are not
frequent but you will experience them.
You should always read very carefully
both the text and any special schematic
notes before starting any project.

In the Hobby Corner projects, I always
try to indicate any parts that are critical
in type or value; most other construction

www americanradiohistorv com

project articles also do this. Of course,
there are times when you just know it
makes a difference. For example, in a
coil-capacitor tuned circuit or a resistor-
capacitor timing circuit, you know that a
change of value changes the frequency.

Most of the time, however, component
values simply are not critical. Usually, the
next standard value up or down is suffi-
cient. An even greater difference will
often do the trick, too. In fact, marked
values are normally 10% or even 20%
tolerance.

We sometimes fall in the trap of think-
ing of values as absolute just because they
are numbers. If a capacitor is marked .01,
we think of it as exactly .01 even though
the chances of that being true are pretty
slim unless we pay a premium price for a
precision (low-tolerance) capacitor. So,
when a schematic calls for a 5000-ohm
resistor, for example, and you put one in
marked 5K, it could range from 4500
ohms to 5500 ohms, or more!

Now you can see why the next standard
value almost always works—it may be
closer to the specified value than one so
marked. Note that the 5K 10% resistor
could be 5500 while a 5.6K resistor could
be 5040 ohms!

Let’s take a look at a typical case.
Figure 1 shows part of a transistor ampli-
fier stage in which R1 and R2 form a

+/2
R/
0K
ez
5K
FIG. 1

voltage divider that is expected to provide
+4 volts on the base of the transistor.

(12 X R2) + (R1 + R2) = 4.

But suppose R1 is 11K (10K + 10%)
and R2 is 4.5K (5K — 10%). The base
voltage would be 3.48, or if the resistors
went the other way, the base voltage
could be as much as 4.55.

The situation would be even more vari-
able with 20% resistors (use some values
in the formula to see just how much it
would vary). The point is that unless 1%
or 5% components are specified, the val-
ues range all over the countryside.

The next value up or even two greater
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works just as well in most circuits. In
substituting resistors and capacitors you
should stay within the power and voltage
ratings, however. If a 2-watt resistor is
specified, you must use one that is 2 watts
or larger. If a 16-volt capacitor is speci-
fied, make sure to use one that is rated 16
volts or more.

However, what do you do when you
can’t even come close to the specified
value with the components you have on
hand? Purchase what is needed or make
them yourself if there is space in the
project for one or two extra components.
Note that I keep mentioning resistors,
but the same principles apply to capaci-
tors, inductors (coils) and other compo-
nents.

You should always keep in mind the
simple formulas for resistors and capaci-
tors in series and in parallel. For example,
suppose you need a 15K resistor. Do you
have two 33K resistors to hook in paral-
lel?

X 3
R1 X R2 _ 33K X 33K _ 16.5K.

R1 + R2 33K + 33K

Or how about two 6.8K_resistors in
series?

6.8K + 6.8K = 13.6K.

Or a 5.6K, an 8.2K and so on. Of course,
capacitors work identically except that
the series and parallel formulas are re-
versed.

500K
270K =

175K

FIG. 2

This method of making your own com-
ponents can also be quite handy with pots.
A reader asked recently where he could
obtain a 150K pot, stating he could only
find values of 100K and 500K. I advised
him to make the pot (see Fig. 2). The
500K pot in parallel with the 270K fixed
resistor works similar to a 175K pot; this
is close enough for most purposes. Actu-
ally, it’s also possible to measure a hand-
ful of 20% resistors to find one at 200K,
and that would yield the equivalent of a
153K pot!

With rectifier diodes, use substitutes
that have an equal or higher Peak Reverse
Voltage (PRV or PIV). A 50 or 100 PRV
diode replaces a 25 PRV diode in almost
any circuit—or two 25 PRV’s can replace
a 50 PRV (with equalizing resistors).

Most LED’s have almost identical elec-
trical values. They come in different sizes
and colors and have different lenses, but
one will serve as well as another in all but
the most critical circuits.

The same holds true for most digital
readouts, although if the ones you substi-
tute differ greatly in size, you should
check the current requirements. Of

course, you cannot interchange common-
cathode and common-anode units without
also making other circuit changes.

Transistors are hard to keep up with
because there are so very many types.
Most circuits work with dozens of differ-
ent numbers. Usually it is a good idea to
stay in the same transistor “families”—
NPN, PNP, FET, audio, RF, silicon,
germanium (even this list could go on
forever!). Certainly you should have a
transistor substitution book near your
workbench.

There you have the parts story, or most
of it at least. You seldom have to use the
part exactly as specified. Use what you
have that is in the right ball park and see
how it works. I do it all the time as do all
experienced builders. By the way, that’s
why I always run up a circuit on a solder-
less breadboard before building it perma-
nently—I want to see if the circuit works
properly with the components I have on
hand.

3. What’s the best way to wire a
project? You came to the right place with
that one! The truth is, I spend a lot of
time trying to figure out the quickest and
easiest way to build a project. I guess
that’s why I like the pencil wiring.

Over the years I must have tried every
possible means of wiring. Of them all, |
have settled on pencil wiring for most of
my projects. It is effective and neat but,
best of all, it is easy and fast.

You must understand that pencil wir-
ing will not replace all the other wiring
methods. I haven’t given up wire-wrap-
ping, PC boarding or even the old cut/
strip/hook techniques—they still have
their uses. However, most of my IC and
transistor circuits are ideally suited to
pencil wiring.

All you have to do is use a pencil-like
device that also holds a roll of wire. As
you move the point from place to place,
just make a couple of loops around the
components to be connected. Then go
back and solder each joint—there’s no
need to scrape off the insulation because
it vaporizes when it is touched with the
hot iron.

I just finished wiring a project using
Vector’s new model P178-1 wiring pencil
(Vector Electronic Company, Inc., 12460
Gladstone Avenue, Sylmar, CA 91342).
Vector’s old model wiring pencil per-
formed quite well, but this new slim one
fits my hand better and gives me im-
proved control. With its long metal snout,
the wire can be laid exactly where you
want it as you move quickly from one
connection to the next. What? You've
never done any pencil wiring? According
to a once-popular expression, try it, you'll
like it!

I hope these reader questions and an-
swers have been interesting and heipful.
If so, from time to time, we’ll take a look
at some more of them. R-E
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Now you can safely plug away
without the problems of
overioad or coming up short.

SGL WABER®
MULTIPLE OUTLET STRIPS

You can do it thanks to SGL WABER®™—
the finest quality
muitiple outlet strip
available! There are 240

versatile models—each e
unit exceeds National 4
Electrical Code standards and

is safety tested. Ideal for i
organizing your work area and
having extra outlets when and where
you need them. Over 2000 electronic

today!
SGL WABER Electric

A division of SGL INDUSTRIES, INC.

Dept. H—300 Harvard Avenue

Westville, New Jersey 08093

(609) 456-5400

SCL Waber...THE POWER SOURCE IN ELECTRICAL OUTLET STRIPS

distributors carry the SGL WABER line 5 . \L i ]| I
Send for your free 24 page catalog |h A
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808 How to use the 8085 with an A/D converter to
monitor eight analog channels.
P. RONY, D. LARSEN, C. TITUS AND J. TITUS*

THIS MONTH'S COLUMN WILL SHOW HOW
to interface an 8085 microcomputer with
R PA7-PAD
an A/D converter so that eight analog
channels can be monitored with the time | ANALOG
period between measurements pro- PB1-PBO AD [ MPX 1 | INPUTS
grammed by the user. It is assumed that 8355 b
all eight channels are monitored quickly PB2 | BUSY/DONE
with a long period between these quick PB3 START i
samplings. The system's computer, the
8085, must have the following input/
. P87-PB4
output (I1/0) devices:
1. A fast 10-bit analog-to-digital (A/
D) converter with an eight-chan-
nel multiplexer.
2. A set of thumbwheel switches to PORT A 2 7 | TIMEPERIOD
select the time period (1 second
to 99 seconds).
3. A set of eight control on-off out- 8155
puts that can t?e used .to control PORT B CONTROL QUTPUTS
the process being monitored.
The block diagram of Fig. 1 shows how
we assigned 1/0 ports and bits to various
. . PORT C PC5-PCO NOT USED
/0 devices. One 8155 read/write memo- —
ry and one 8355 read-only memory FIG.1
(ROM) device are used. Note that the six START MVIA /LOAD REG A WITH PORT A CONTROL WORD
1/0 lines of Port C on the 8155 have not 000
been used. These 1/O lines can be used (?OLZJT /OUTPUT IT TO THE 8355 CHIP
for later expansion. MVIA /LOAD REG A WITH PORT B CONTROL WORD
The 8355’s 1/0 ports were chosen to 370
control the A/D converter system be- (()DOUT /OUTPUT IT TO THE 8355 CHIP
. . . 3
cause a combination of,lnputs and outputs o JPROGRAM CONTINUES HERE
was needed. The 8355’s I/O ports can be FIG.2
assigned input LU UG I CONVERSION START PORTION OF THE PROGRAM
. . . /
bit-by-bit basis. The 8155 was used for LDA /GET THE STATUS WORD, BIT PB3 = START
the switch inputs and the control outputs STATUS
since these were already prearranged in 0
groups of eight lines each. (()):(Q)I /SET THE START BIT TO A ONE
The bits of the 1/0O ports must first be ouT JOUTPUT IT
assigned input or output functions. The 001
eight bits at Port A are all input bits, A:' /CLEAR THE START BIT
. . . 3 7
yvhlle those at Port.B area combmatlol} of o JOUTPUT IT
input and output bits. Thus, the following 001
control words must be sent to the 8355’s NOP /CONTINUE HERE
two port-control registers: /MULTIPLEXER UPDATE, SWITCH TO THE NEXT CHANNEL
Port A Control = 00000000, LDA /GET THE STATUS WORD, BITS PB7 - PB4
» 0= Input Bit STATUS /ARE THE MULTIPLEXER CHANNEL ADDRESS
[&] _ 0
Z Port B Control — 11111000, ADI /ADD ONE TO MULTIPLEXER ADDRESS
o 1 = Output Bit 020
E ouT /OUTPUT IT TO THE MULTIPLEXER
8 “This article is reprinted courtesy American Lab- 001
d oratories. Dr. Rony, Department of Chemical STA /STORE THE NEW STATUS WORD BACK IN
i\ Engineering, and Mr. Larsen, Department of STATUS /ITS MEMORY LOCATION
© Chemistry, are with the Virginia Polytechnic Insti- 0
2 tute & State University. Both Dr. C. Titus and Mr. NOP /CONTINUE HERE
a4 J. Titus are with Tychon, Inc. FIG. 3
82
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/TIMER CONTROL PROGRAM FOR THE 8155 CHIP The 1/0 ports on the 8155 are also

MVIA /PRESET THE 8 LSBS OF TIMER'S COUNT easy to control. The bits at Port A are
020 used as inputs and the bits at Port B are
?Otf /OUTPUT TO TIMER used as outputs; Port C is not used. Rath-
MVIA JOUTPUT THE 6 MSBS OF TIMER'S COUNT & er than using a software delay loop, we
347 /THE 2 MODE CONTROL BITS, D6 & D7 used the timer function in the 8155 to
out /OUTPUT THEM TO THE TIMER help time the 1-second period. Assume
205 e erio

MVIA /SET UP PORTS A & C FOR INPUT, that the 8085 has a 1-us clock period.
302 /PORT B FOR OUTPUT, AND START THE With a 14-bit counter this provides peri-
ouT /COUNTER ods of up to 16.36 ms. In our example, we

200 used a 10.00-ms time period, using a 14-
el /CONTINUE HERE bit binary count of 100111 00010000,
FiG. 4 which must be loaded into the counter.

/RESTART 7.5 INTERRUPT SERVICE ENABLING STEPS Since the timer will be used repeatedly,

MVIA /CLEAR ANY PREVIOUS RST7.5 INTERRUPTS we used it in mode 3—automatic reload

(5)120 GET INTERRU o« with a pulse at the end of each pro-
M /SET INTERRUPT MA . o .

MVIA JENABLE RST7.5 INTERRUPTS grammed period. Now it is nccessary Lo

013 initialize the 8155 to control Ports A and

SIm /SET INTERRUPT MASK B plus the timer. The following sequence

FIG. 5 (see Fig. 4) initializes the system and

starts the 10-ms clock period.

The output of these control words is
shown in Fig. 2.

When these control words are output
to the control registers, the ports will be
configured as required. It is wise to exer-
cise some caution when you use Port B,
since you want to control bit PB3 and bits
PB7-PB4 independently. Therefore,
when bit PB3 changes, bits PB7-PB4
must not be altered. Some careful
thought must be applied to this problem
so that the program does not start a
conversion when all you want to do is

change the multiplexer’s 4-bit address. A
status word, stored in read/write memo-
ry, is used to tell the program the current
status of the output lines. Individual bits
can then be manipulated without affect-
ing the other bits. Figure 3 shows two
sections of the program, one indicating
how the multiplexer is updated without
affecting the converter, and the other
showing how the converter is started
without affecting the multiplexer. In fact,
each routine can be treated as a subrou-
tine.

The timer’s pulse output generates an
interrupt (RST 7.5) whenever a 10-ms
period “‘times out.” To activate the RST
7.5 interrupt (on the 8085) the RST 7.5
interrupt mask must be enabled using the
instruction steps shown in Fig. 5.

To initialize the [/O ports fully, only
combine the steps from Figs. 2, 4 and 5.
Remember also that you will have to
establish a stack pointer before the inter-
rupts can be used. In a future article, we
will discuss the overall software integra-
tion necessary for this application. R-E

Remember
FAST SERVICE

Remember

Remember

Remember

The next time you need
a tuner repaired or module rebuilt:

PROFESSIONAL QUALITY

ONE-YEAR LIMITED WARRANTY

Kieps 30

Kleps 40

Kieps 1

* Kleps 10 - 20

Kieps 10 f.'l \"-.
i A
Kieps 30

Kieps 20

Clever Kleps

Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded).

Kleps 10. Boathook clamp ~grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 434" long. $1.59
Kleps 20. Same, but 7" long. $1.69
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.99

Pruf 10

Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 6%a" fong. .89
Kieps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 412" long. $1.09
Pruf 10. Versatile test prod. Solder connection. Molded
phenoiic. Doubles as scribing tool. ““Bunch” pin fits banana
jack. Phone tip. 5%2" long. $.99
All'in red or black - specify. (Add 50¢ postage and handling).
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: Write for complete catalog of - test probes, plugs, sockets, g
connectors, earphones, hgadsets, miniature components. <
PTS ELECTRONICS, INC ¥/ Available through your local  pyt 10 2
- N A . . .
SEE THE YELLOW PAGES FOR ,THE 'l!, SR Gl 05 \ m
PTS SERVICENTER LOCATION NEAREST YOU e RYE INDUSTRIES | NC 'f
) memm 120 Spencer Place, Mamaroneck, N.Y. 10543 o
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Locating replacement parts for orphan sets can be a real
chore. For help, use your ingenuity and the part numbers.

IN THE ELECTRONICS SERVICE INDUSTRY
we often find so-called ‘“‘orphans”
dumped on our doorstep. These are TV
sets and radios sold by parent companies
that have left town and cannot be located!
In most cases, but specifically with the
less costly imports, there’s only one logi-
cal solution: Don’t accept them! These
sets lack service data and replacements,
and are a lost cause.

With a few “brand-name” sets built by
U.S. companies, there’s some hope. One
in particular is the Bradford line. This
line appears to have been manufactured
by a record number of companies, 16 in
all! (This information was provided by
the Coil Replacement Guide No. 175,
published by the J. W. Miller Company
of Compton, CA. This guide lists sets by
brand and manufacturer.)

So far, in practically all cases, Bradford
seems to use the original factory part
numbers. Therefore, we have been able to
trace them back and cross-reference them
to the numbers used by the manufactur-
ers in their own sets. Component num-
bers are often individual and identifiable.
The Miller Company Guide lists only
radio-stereo components. However, by
checking the part number, you can identi-
fy the manufacturer, then use the TV
transformer guides (such as those pub-
lished by Thordarson, Triad, etc.) to find
areplacement. We have done this in quite
a few cases with good results.

Bradford is shown in the Miller Com-
pany Guide as having been manufactured
by Admiral, Arvin, GE, RCA, Wells-
Gardner and Westinghouse, as well as
Sanyo, Aiwa, Matsushita, Mitsubishi and
Toshiba. The American companies have
distinctive part numbers. For example, an
Admiral set will have flyback circuits
numbered “79C187-1,” and deflection
yokes numbered “94C87-1.” (Incidental-
ly, the letter “C” in the number doesn’t
seem to be critical; it can also be a “D,”
etc.) Find the listing for Admiral and
look for the same number; the chances
are you will find the information you
want.

Arvin uses five-digit numbers or seven-
digit numbers with a suffix. For example,
the numbers “68504-123" or “2002783-

JACK DARR, SERVICE EDITOR

2" are used for flyback circuits. Some
components have letter-digit numbers,
such as “TLF-413,” which can also help.
General Electric uses two letters, two
digits, an X" and more digits;
“ET77X88” designates flyback circuits,
“ET76X32” indicates yokes.

RCA uses six-digit numbers, usually
without suffixes—“133640” (flybacks),
“136642” (yokes), etc.

Wells-Gardner also uses an “X.” How-
ever, there is a difference: “53X362C” is
used for flyback circuits and “9A2403”
for yokes. Flyback circuits, vertical-out-
put transformers, audio transformers,
etc., all seem to use numbers in the 50’s.
The designation for yokes and smaller
coils starts with “9A.”

A Westinghouse component is perhaps
the easiest to identify at a glance since a
typical number for a flyback circuit will
be, say, “690V39H32.” The “690” or
“490” and the “V” are the key clues. All
coils and transformers have that “V” in
their number.

Of the imported sets, the larger ones
may be in such quantities that the
replacement-transformer companies
manufacture parts. In any case, just
cross-reference the component to a facto-
ry number for assistance. Sony, Pana-
sonic (Matsushita), Mitsubishi and To-
shiba all have parts centers around the
country, and it is often easy to find the
one you need. Some of these components
are listed now in the transformer guides.

Service data on many Bradford sets is
found in Sams Photofacts, in which the
part numbers are listed. Many of the part
numbers for other sets are also covered in
this publication. Another company that
has service data and parts for the Brad-
ford line is the firm known as the Marcel
Companies (57 Enfield Street, Enfield,
CT 06082).

You can often discover some helpful
information by accident. I once received a
letter asking for data on a “XAM”
D12BW74. [ found that this used a Phil-
co 3DL20 chassis (listed in Sams No.
1277). Another reader asked for data on a
XAM 14CP74.1 told him to research the
Philco folders. He replied, “I looked all
through the area you suggested (around

www.americanradiohistorv.com

1200-1300 in Sams Photofact) and came
up empty! A week later, a Philco
C3052BWA came in. I took the back off
and a light bulb lit up! It looks familiar! It
turns out this one is a Philco 3CN20,
Sams No. 1414.” Thanks to Paul Fedis-
son of Paul’s TV in Jackson, NJ, for this
help.

This cross-checking method works
with other things as well. If you can find
the part number, either from available
data or the part itself, cross-check it to
find a match. Once you can decode these
numbers they can be very helpful. Good
luck! R-E

service
questions

B+ VOLTAGES DOWN

This Sylvania model E-21 came in with
no picture, raster, or sound. It showed
about 15 kV on the high voltage and all
the B+ voltages were low. | opened the
B+ circuit between the rectifier and
filter, and read only 240 mA. This should
read 700 mA. | don’t get it.—R. P., Bristol,
VA.

In all solid-state TV sets, the value of
the B+ voltage is critical. There are three
things that can cause these symptoms you
describe: excessive current, a weak sup-
ply, and a bad DC voltage regulator. You
don’t have a current overload, as you
noted. Check the B+ voltage right out of
the rectifier; this should read + 145 volts.
If so, check the output of the voltage
regulator, which should read + 112 volts.
If it is quite low, check out the voltage-
regulator circuit. Something in this cir-
cuit seems to be dropping the output volt-
age.

SHADED RASTER

The trouble with this Sony model SCC-
64A is it has a shaded raster—dark on the
left side, becoming gradually brighter to a
whiteout on the right side. This shading
tracks evenly with adjustment of the
brightness control.—D. L., Battle Creek,
Mi.

This was the original letter. I suggested
he check parts that are “‘common,” such
as the picture tube, grids, etc. This is his
answer:

When I scoped the grids of the picture
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tube with the gain cranked up as high as I
could get it, I detected a very tiny
sawtooth waveform! Working my way
back through the *“Las Vegas Strip” (all
those neon lamps!), 1 found that C707
was open. This is the filter capacitor for
the +199-volt supply, and it comes from
a winding on the flyback. Replacing the
open capacitor with a new one cleared up
the shading.

(Thanks to Darwin Lapham, Dar’s TV,
Battle Creek, MI.)

ERRATIC VOLTAGE SHUTDOWN

This Quasar model TT934HW would
shut down after playing for some time.
After tracing everything on the JA power-
supply panel, | finally ordered a new pow-
er supply. The note included with it said if
there was erratic voltage shutdown with
the new panel, to install a beam current
limiter kit. When | turned the set on, | had
a very bright raster. | could not turn it
down far enough and it shut down again. |
then ordered the beam current limiter
and installed it. This didn’t help. I'm going
in circles.—K.F., Darby, MT.

A

HIGH BLOOD PRESSURE.
Treat it...and live.

The National High Blocd Pressure Education Program,
U.5.D of Health, Education, and Welfare.

I Want to Switch
! to Land Mobile
Servicing?

WE CAN HELP YOU SWITCH

. . . by providing professional
HOME STUDY
training for you and your
technicians. MTI has been
providing specialized training
in land mobile servicing
for 18 years. We would like
to help you also. For more
information, cut out this
coupon.
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Name
Address
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So was I for a while! This is a model
934, but the chassis is No. 938. The
Quasar service note states that this shut-
down problem could be due either to a
poor contact at pin 7 of plug P2, or to a
poor contact where the +200-volt lead
clips to the CA panel. Also, you could run
a complete check of all the DC voltages
and adjust any that are off. These voltazes
are all critical and can cause shutdown on
low voltages as well as high.

TRANSISTOR IGNITION CUTOUT

The transistor ignition system on my
car used to cut out on the highway. I've
replaced the original TO-36 transistor
with a 2N2527. Now it runs up to 50 mph at

highway speeds, but cuts out if | slow up
for traffic. Any helpful ideas?—E. D., Tap-
pan, NY.

I hope so. From the symptoms. the
transistor is going into secondary break-
down and is not firing. This transistor is a
germanium; germaniums can do this,
then heal up when they cool off! The tran-
sistor is probably not getting sufficient
cooling. (Try spraying coolant on it the
next time it stops and see if this helps.)

If so, then add more heat-sink area.
Make an auxiliary heat sink out of a big
sheet of aluminum painted flat black.
Also, place the unit in the car so that air

does not get to it from the radiator but,

rather directly from outside the car. In

NOW FROM LEADER.. ..

The Basic LCR
Bridge, Updated.

0.5% LCR Measurement Accurzcy

Dissipation
and ‘Q'
Measurements

Expandable Range
Buift-in 10% Over-range.

3 Digit Readout

9V Battery or

AC Adapter Operation

*319%. .. includes
2 year warranty.

*Two years parts; 180 days labor;

Model LCR-740. .. with accessories

See your Distributor or Write for De-ails

151 Dupont Street. Plainview. N.Y. 11803

(516) 822-9300
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Whenyou

discover

A P Products,

you've got it made.

To electronics hobbyists, A P

Products are a “find"” every time.

You'll see.

You'll find yourself building and

testing your circuits faster and

easier than you've been able to

before. And with optimum elec-
tronic integrity.

Part of it is the practical, sensible,

useful design of our solderless,

)

RADIO-ELECTRONICS
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reusable breadboards and inter-
connectors and testing devices.

The other part is quality. Superior
materials. Superior manufacture.
Everything pretested. You can truly
depend on A P Products.

ltem: Our connectors are molded
onto the cable, not just crimped on.
They just don't pull loose. Try one
and see.

Where? Call (toll-free) 800-321-9668
for the name of your local A P store.
And ask for our complete A P cata-
log, The Faster and Easier Book.

AP PRODUCTS
INCORPORATED
Box 110 e 72 Corwin Drive
Painesville, Ohio 44077

Tel. 216/354-2101
TWX: 810-425-2250

Faster and Easier is what we're all about.
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some cars, you can run a hose through the
side of the radiator shell and place it so
that it blows right on the transistor.

THIN VERTICAL LINE

| have problems now with a transistor
TV I built while taking a course. Do you
know where | can get a Sams schematic
on the set? It's an HSK-T1. The problem is
that all that appears on the screen is a
thin white vertical line. I've replaced the
horizontal driver, output and the driver
transformers, with no result. This symp-
tom indicates an open vertical deflection
coil, but the continuity checks out!
Help!—B. H., Orlando, FL.

Here are a couple of answers: First, you
can’t get a Sams schematic for anything
but commercial TV scts. Second, let’s
recheck the cause of the problem.

DRIVER ¢ =
TRANS HORIZONTAL
OUTPUT
" >

HORIZONTAL
DEFL COILS

L107
3.5uF
FROM WIDTH"
FLYBACK coIL HRUCLLNES
FLYBACK | ¢

A thin vertical line on the screen shows
a loss of horizontal deflection, not verti-
cal. In this set, as in many solid-state TV
sets, the horizontal-deflection coil and the
flyback are connected in parallel to the
output of the horizontal-output transis-
tor, which in this circuit is the emitter
(sec the diagram). If the horizontal-
deflection circuit is open, there will be no
sweep but there will be high voltage.

Check the horizontal yoke windings for
continuity. Then follow the yoke-return
circuit, which must be good. This circuit
contains a width coil (L107) and a 3.5-uF
capacitor to ground.

VERTICAL PROBLEM

This Motorola model TS-921 has a verti-
cal problem. If a man is shown on the
screen, his head is at his stomach level
and his tie is over his head! There’s not
enough height, either. The voltages
around the vertical stage are not too bad.
Any ideas?—A.L., Dierks, AR.

You scem to have a simply massive
foldover, plus other problems. Coupling
capacitors can cause this problem, but
you've tried these.

One thing that is easy to miss in this
vertical circuit is the little 20-uF capaci-
tor. This capacitor is actually in the verti-
cal-output cathode circuit. It’s located
over on the pincushion circuit board, so
it’s casy to miss. Check this plus the
1500-ohm resistor across it. It can cause
some odd problems.

(Feedback: “Bingo! The 20-uF short-
ed; the resistor was bad.”) R-E
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TROUBLESHOOTING DIGITAL
CIRCUITS
Continued from page 44

RAM, no problems are detectable. If
color operation is chosen or the computer
accesses the RAM, the screen is not
blanked properly. In the case of color
operation, the color is simply not dis-
played—since subjective coloring is an
optical illusion and requires specific con-
ditions to be observed.

Start the test by using the logic probe
to check the counters and decoding cir-
cuits. Since they seem to work as de-
signed, proceed to the AND gates; the
video signal will blink the probe indicator
at a low frequency. The blanking signal
will be held low or in the undefined
region. Since the output of that gate
should have been pulsing at a low fre-
quency, the problem exists on that line.

Using the current tracer (and pulser if
required), follow the current into the NOR
gate. Since the current flows from the
AND gate into the NOR gate but is not
pulsing, then either the input is shorted to
ground, or another output is shorted to
this line. Recalling that the blanking also
malfunctions during computer access,
this implies that the second case is true.
Now, use the current probe to follow the
flow into the inverter. Since these two
lines only join at the NOR gate, the
conclusion is simply that the two inputs
are shorted together.

The third failure for the most part acts
like and produces the same symptoms as
the second failure, except that during
computer access the blanking functions
normally. The troubleshooting should be-
gin and proceed in similar fashion. How-
ever, you will discover there is no output
from the AND gate. Now, you should
suspect a broken input wire bond in the
AND gate. Use the logic probe on the
output and place the pulser on the sus-
pected input—there will be no signal.
Next, place the pulser on the other
input—you will receive a pulse. Since you
have verified that the output, the other
input and the power line connecting to
that pin are all functioning, the only
conclusion is an open input bond.

The fourth failure is due to two outputs
being shorted together. During normal
operation (computer is not accessing the
circuit) both NAND gates are at a logic |
state and normal operation continues. If
the computer loads a new color com-
mand, then the character generator will
be affected. Similarly, if a computer
access to the RAM occurs, then the color
circuits may be affected (depending upon
the state of signal Ag). Use the same
troubleshooting procedure used in the
second failure case to locate the malfunc-
tion.

The fifth failure is due to an internal
short, to ground, of the computer-access
blanking signal. The obvious symptom is
that the screen will always be blanked.

Start by checking the NOR gate—the
computer-access blanking line is always
high. Next, starting at the NAND gate (the
gate that drives the chip selects pins of
the data 1C’s) follow the logic pulser’s
signal using a logic probe. Since this line
is shorted to ground, even the pulser
cannot change its state. Again using the
pulser to inject a signal, but this time
using the current probe, follow the cur-
rent flow into the inverter—the input of
the inverter therefore must be shorted to
ground.

The final circuit problem shows the
effect of an input being shorted to Vcc.
The symptoms are that color is not
displayed (remember that a small per-
centage of people cannot observe subjec-
tive color, so be sure that you can).
Again, starting with the color-counting
circuit, proceed to the AND gates. The
blanking signal will be OK, but the video
line is held high. Again the pulser cannot
change the state of the line. Furthermore,
if the color circuits are not selected (the
Q output of the D-type flip-flop is at a
logic O level) then the current flows into
the AND gate. This indicates that the
input of the video multiplex is shorted to
a logic high. R-E
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DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time you need to master each topic. Profit
from, and enjoy, the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.E.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulletin R-79,

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025
Worldwide Career Training thru Home Study
CIRCLE 11 ON FREE INFORMATION CARD
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Now you can cut
time and cost in
the installation of
permanent mount
mobile antennas.
This new design cuts
faster and requires no blade
resharpening. Limits depth of hole to
¥8” to prevent damage to underlying
headliner of cars. Special guide drill
bit restricts walking of saw. Tool is
available in 32" and 1%/1¢" sizes and
designed for 38" or larger electric drill.
Low-cost replaceable blades available.
For fast, professional mounting jobs, this
tool is indispensable. Write or call for
literature and prices.

g“ ablematic by
RIPLEY COMPANY, INC.
UTILITY TOOL DIVISION

CROMWELL, CT 06416 (203) 635-2200
CIRCLE 23 ON FREE INFORMATION CARD
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How Can You
Work Without it?

It you service electronic equipment,
you've probably had more than one
occasion where looking for a missing
screw, nut, washer or other piece has
wasted valuable time.

FIND IT FAST
Japanese (Metric)
Hardware Kit

Used in the servicing of:
® CB Radio ® Ham Gear
Car Stereo e Television
Tape Recorders o Video Tape Rec.
Hi Fi Equipment e Test Equipment

And More

A MUST FOR EVERY
TECHNICIAN, ENGINEER,
HOBBYIST!

LOOK NO MORE FIND [T FAST
over 1,050 Pieces
METRIC (1S.Q.) (Japanese Standard)
. s
@ Round Head Screws @ Pon Heod Screws @ F
@ Hex Nuts @ Spring washers @ Chrome SCrews

& Nyton Screws @8 Solder Lugs
All packed in 0 shock resistant 38 compartment utility case

Rings

NOT SOLD IN MOST
HARDWARE STORES!

CALL TOLL FREE
(800) 423-5336

In California
(800) 382-3663

FREE Original Japanese Parts Catalog
Transistors. 1 C's. Capacitors FETS and
more

Be sure to send for this FREE Cataiog!

Available trom your dishributor or send coupon to

7235 Canby Ave.
Reseda, CA 91335

Please send._ea FIND ITFAST Hardware Pack
$24 95 plus $1 50 ShippiNg (Cait Res aaa 6% Tox:

Enclosed

Name.

Address S -
[ )I'd also like a Full - Line Catalog

I T R —— |
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More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

SOLDERLESS BREADBOARD, Experimentor
Socket, model EXP-350, permits youngsters
learning electronics to simply plug a transistor or
IC into the face of a wafer-shaped plastic block,
add some components and wire to create a fasci-
nating beeping, blinking, or ticking device. The
model EXP-350 only requires a simple wire cutter

and stripper—no expensive tools—and neces-
sary components for simple projects are inexpen-
sive. Priced at $3.50, the mode! EXP-350 can be
used to design easy circuits obtainable from
public libraries or electronic dealer sources.—
Continental Speciaities Corp., 70 Fulton Ter-
race, New Haven, CT 06509.

CIRCLE 112 ON FREE INFORMATION CARD

DUAL-TRACE OSCILLOSCOPE, mode! 1432, is
a portable dual-channel, 15-MHz instrument that
offers sweep ranges from 0.5 us to 1.5 seconds in
19 steps, with +3% linearity. The unit has a 2-
mV-per-division vertical sensitivity and 24-ns
risetime. Features include a 3-inch CRT with
internal graticule; X5 magnification; front-panel

X-Y operation. Vertical modes include Channel-A
only, Channel-B only, A& B, A + Band A — B.
Timebase automatically switches between
chopped or alternate sweeps. Unit operates on
117 VAC, 234 VAC, 12 VDC; an optional re-
chargeable battery pack is also available for in-
case mounting. Other options include a carrying
case and demodulator probes. Provided with

www americanradiohistorv com

10:1 direct probes and tips, the model 1432
weighs 18.3 Ib. and measures 8.26 X 5.5 X 2.3
inches. Prices: model 1432, $750; model BP-32
battery pack, $50; model LC-132 carrying case,
$25; model PR-32 demodulator probes, $18.—
B&K Precision, Dynascan Corp., 6460 W. Cort-
land Ave., Chicago, IL 60635.

CIRCLE 113 ON FREE INFORMATION CARD

RADAR DETECTOR, mode! Bearfinder Two +
Two, is the first to use two antennas to detect X-
and K-bands that emanate from both moving
radar and hand-held radar guns. Super-sensitive
detector alerts driver both coming and going
from signal emission point. Unit features ‘‘fail
safe” indicator to warn of malfunction; sensitivity
control dial; and a choice of either visual or audi-

tory alert signal. Bearfinder works on all 12-volt
systems, can be plugged into car’s cigarette light-
er, requires no license to operate, and is guaran-
teed not to interfere with car radio performance
or CB transceivers. The Bearfinder Two + Two
comes in rugged heavy-gauge metal case and
carries a 90-day warranty. Suggested retail price:
$149.95.—Bearfinder, Inc., 221 Crane St., Day-
ton, OH 45403,

CIRCLE 114 ON FREE INFORMATION CARD

GENERAL-PURPOSE TEMPLATES with metric
dimensions together with their decimal equiva-
lents include metric circles, large circles, squares,
extra-large circles, pocket aids and sketch aids.
Other templates featuring the standard U.S. deci-

1

mal measure include decimal circles, squares,
arrowheads, brackets, combo ellipses, a free-
hand lettering guide and more. Shapes and
dimensions conform to MIL-STD 175 and the


www.americanradiohistory.com

Institute of Printed Circuits CM-770. Dual in-line
templates are available in X1, X2 or X4 scale,
logic symbols templates come in Vi, %, ¥, ¥z and

full sizes. Each template is tinted green and is For
.030-inch thick (freehand lettering guide is .040- |
inch thick) with a .025-inch pencil aliowance.
Information on all templates is provided in manu-

facturer's Technical Bulletin No. 1020R, available ‘ faster
free. —Bishop Graphics, Inc., 5388 Sterling Cen-

ter Dr., Westlake Village, CA 91359.

‘ "
CIRCLE 115 ON FREE INFORMATION CARD ’ s e rVI c e
\

WIDEBAND CABLE SPLITTER, model 1502A,
provides a two-way split for 75-ohm cable lines.
The unit can handle any audio or video signal;

and has a nominal 6-dB loss and typical return

ol

losses of 30 dB to 300 MHz and 25 dB to 890 | .
MHz. Prices are available from the manufactur- L mal

er.—Extronix, Inc., 64 Gough Ave., lvyland, PA
18974.
CIRCLE 116 ON FREE INFORMATION CARD

Our new test

equipment
catal og. Free!

With this catalog you can browse through one of the
nation’s largest electronics warehouses, packed floor to
ceiling with the finest test instruments. Everything from
probes to dual trace scopes; and everything at sensational
qavmgs made possible only by mail order selling. Volume
pricing on orders over $500 gives you even greater
savings. Every item is
backed by a big brand
name. Shipmentis prompt
from stock, always
freight prepaid and there
never is a handling
charge on orders over
$200. Write today for the
big free catalog of the
big brands that offers
you the big savings.

o
I------------------

1 Dept. RE-178
71 NORTH AVERICAN 125" west 2511 street !

ELECTRONICS Cleveland, Ohio 441131
1

Yes! Send me your big catalog.

g Name :
] Address _ 1
1 City State Zip 1
'------------------l
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Grandfather's Clock ‘Was
Never “Like T his!

If you love con-
temporary design
and yet appreciate
the more tradition-
al, here’s the per-
fect clock for youl!
Amelect has cre-
ated their own ver-
sion of the ever
popular grandfa-

< Sz ther clock. Not only

CL7402 do the electronic
eyes around the modern clock face
light up displaying each second,
minute, and hour, but our grandfa-
ther model includes a very novel
and exciting electronic pendulum.
There’s even a shelf for displaying
your prized treasures!

The upper section of the clock is
9%, square with an overall length
of 19V all encased in beautiful,
hand crafted hardwoods. Select
from solid walnut, maple, mahoga-
ny, or cherry. This clock is covered
by a 1 year warranty on material
and workmanship.

As shown on R-E April '78 front cover
and described by Fred Blechman.

Available completely assembled
or in kit form.

CL7402 Assembled
CL7402 Kit with Cabinet......... -
CL7402 Kit less Cabinet !

Shipping and Handling

To order write or call 219-297-3320

Indiana residents include 4% Sales Tax

MELELCT

INCORPORATED

PO.Box 367 — 106 S. Newton St.
GOODLAND, INDIANA 47948

Allow 3 to 4 weeks for delivery

CIRCLE 82 ON FREE INFORMATION CARD
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PROGRAMMING LANGUAGES. By Allen
B. Tucker, Jr. 439 pp., itlus. Gives you not only
the principles of design but the applications of
Stx major programming languages so you can
decide—among the special features of
each—what be st suits your operations. Shows
you the languages’ strengths and weaknesses
through demonstrations of thetr use in solving
varnous representative "benchmark” prob-
lems. Also provides programs using a variety
of computers so you can evaluate languages
and their compilers on a basis of umiform and
meaningful criteria.

654/158 Pub. Pr., $19.95 Club Pr.. $14.95

MICROPROCESSOR PROGRAMMING

For Computer Hobbyists. By Neil
Graham. 282 pp.. with figures. tables, and
samples If you are a personal computer en-
thusiast or technician. this book will prove to be
one of the most valuable and interesting in-
vestments you can make It contains fulil
details on programming—tfrom the very basics
to the state-of-the-art capabilities—and yet it
is written so simply, and progresses in such a
direct and logical manner. that any reader. no
matter how inexperienced, can easily follow it.
783/56X Pub. Pr.. §12.95  Club Pr., $10.95

A DISCIPLINE OF PROGRAMMING. By
Edsger W. Dijkstra. 217 pp.. with figures.
Based on the author’s conviction that a care-
fully chosen separation of concerns 1s essen-
tial for the design of high-quality programs, this
book focuses on—and solves with fresh in-
sight and originality—a separate problem of
design in each chapter. Rather than choosing
one of the existing programming languages to
work with, he has designed a mini-language
that helps to stress the more fundamental as-
pects of the task

770/115 Pub. Pr.. $19.95 Club Pr., $15.75

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL—

GRAMMARS FOR PROGRAMMING LAN-
GUAGES. By J C Cleaveland 8 R C Uzgalis
7831594 Pub. Pr.. 515.95 Club Pr.. $12.75

GETTING INVOLVED WITH YOUR OWN COM-
PUTER A Guide for Beginners. By | Solomer &
S Ve
771/952

Pub. Pr. $5.95 Club Pr., $38.35

DIGITAL COMPUTER DESIGN. By R Kine
784/450 Pub. Pr. $19.50 Club Pr. $15.75

MINICOMPUTER SYSTEMS Organization and
Programming. By R H £ckhouse Jr
768/641 Pub. Pr. 518.95 Club Pr.. $13.35

MICRO-ANALYSIS OF COMPUTER SYSTEM
PERFORMANCE. By B Beizer

785/058 Pub. Pr.$22.50 Club Pr., $17.25

770/522

TOP-DOWN STRUCTURED PROGRAMMING
TECHNIQUES. By C L McGowan & J. R Kelly
769/052

FUNDAMENTALS OF DATA STRUCTURES. By E
Horowitz & S Sahni

Pub. Pr.. $15.95 Club Pr.. $13.50

Pub. Pr. $§17.95 Club Pr.. $14.95

COMPUTER ARCHITECTURE. By C C Foster
770/794

Pub. Pr., $17.95 Club Pr. §13.95

PROGRAMMING MICROPROCESSORS. By M. W
McMurran
770/913

Pub. Pr., $9.95 Club Pr.. $8.45

MICROPROCESSOR/MICROPROGRAMMING
HANDBOOK. By B Ward
768/749

Pub. Pr. $9.95 Club Pr, $8.45

Professional or not, the Computer
the best books in the field. . .

This title counts for
two premium books

ENCYCLOPEDIA OF COMPUTER
SCIENCE. Edited by Anthony Ralston and C.
L. Meek, 1,500 pp., 60 illus., 100 charts, 7 x 10
format. This first and only in-depth coverage of
the entire field of computer sciencein a single
volume is utterly comprehensive and
completely up to date. Aninvaluabie reference
work for specialists, nonspecialists, educators,
students, general readers, and hbrarians, it
provides answers to any computer science
discipline question in minutes. In addition to
covering every aspect of the discipline in five
broad areas, each is broken down into some
500 articles, most of them containing bibliog-
raphic information to make intensive study of
any one subject easier.
769/01X Pub. Pr., $60.00  Ciub Pr., $39.95
THE “COMPULATOR" BOOK:

Building Super Calculators and
Minicomputer Hardware with
Calculator Chips. By R. P. Haviland. 320
pp.. tlus. Calculator chips are good for more
thancalculators—and here's the book to prove
it. An imaginative, one-of-a-kind guide, it
shows you how 1o use calculator chips in hun-
dreds of innovative, practical ways, building
bigger displays, designing better calculators,
and creating exotic functions. Now experi-
menters can approach the full power of their
own desktop minicomputers—multifunc-
tioned, superbrained, and ready to do every-
thing but get up and walk away!
783/578 Pub. Pr.. $10.95

THE 8080A BUGBOOK:
Microcomputer Interfacing and Pro-
gramming. By Peter R. Rony, David G. Lar-
sen. and Jonathan A. Titus. 4716 pp.. with fig-
ures. charts. and tables, paperbound. Gives
you the basic concepts of microcomputer inter-
acing and the associated microcomputer /O
programming so you can develop your own in-
terfaces to other digital devices. For the 8080
user. this book will be invaluable, because the
Intel 8080 is penetrating every facet of life today,
creating new industries and threatening old
ones, and this book teaches you the fundamen-
tal tasks of microcomputer intertacing.

783/845 Pub. Pr., $9.95 Club Pr., $8.45

MICROCOMPUTERS/
MICROPROCESSORS

Hardware, Software, and
Applications. By John L. Hilburn and Paul
N. Julich. 372 pp., illus. This book was ex-
pressly created tor peopie involved in the de-
sign, use, or maintenance of digital systems
using microcomputers. The opening chapters
provide needed background in digital logic and
present well-organized discussions of number
systems, arithmetic operations, and codes
employed in microcomputers. The authors
then describe the theory and workings behind
microprocessor architecture, read-only mem-
ory (ROM). random-access memory (RAM),
and input/output interfacing methods.

771/499 Pub. Pr., $22.50 Club Pr., $16.50

APPLYING MICROPROCESSORS

New Hardware, Software, and
Applications. Edited by Laurence Altman
and Stephen E. Scrupski. 200 pp., illus., 8V2 x
11 format. A follow-up volume to Electronics
magazine's recently published book, Micro-
processors. this work takes you into the
second- and third-generation devices rolling
off semiconductor lines today. The collection of
articles here is designed to smooth your way to
mastery of new design methods, and it gives
you both an overview of the state of the art and
a wealth of design ideas, analyses, and appli-

Club Pr.. $9.30

RADIO-ELECTRONICS

cations.

191/603 Pub. Pr., $16.95 Club Pr., $13.25
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(and at great savings, too!)

AUTOMATIC DATA PROCESSING

HANDBOOK. Edited by The Diebold Group.
976 pp.. 269 illus. Written by a staff of interna-
tionally recognized authorities on ADP and
sponsored by one of the nation's leading man-
agement consulting firms, this utterly com-
prehensive handbook explains and discusses
computer systems, programming and lan-
guages. communications processes, and the
design and installation of today’s computers.
168/075  Pub. Pr., $34.95  Club Pr., $23.75

MICROPROGRAMMING PRIMER. By
Harry Katzan. Jr.254 pp., illus. Anintroductory
how-to book that treats microprogramming
and emulation topics. this volume assumes
that readers are acquainted with basic con-
cepts of computers. Discussions include the
complex relationships between programs.
computers, and modern methods of
implementation.

333/874 Pub. Pr.. $20.95

DATABASE PROCESSING
Fundamentals, Modeling, Applica-
tions. By David M. Kroenke. 408 pp.. illus. An
introduction to database-oriented systems,
presemmﬁ; material that covers the full spec-
trum of all activities involved. Physical repre-
sentation, modeling, commercial systems, and
implementation are discussed equally with no
particular emphasis on one area to the neglect
of any other.

769/931 Pub. Pr., $16.95
MICROPROCESSOR
APPLICATIONS MANUAL. By Motorola
Semiconductor Products, Inc. 720 pp.. illus..
812 » 11 format. With a nuts-and-bolts kind of
practicahty. this manual by the Motoroia people
(who should know) gives you detailed applica-
tions information on microprocessors and as-
sumes no prior knowledge on your part about
MPUs. It covers all the systems phases and
explores such topics as architecture. the
instruction set, addressing modes, interrupt
structure, and other vital MPU features.
435/278 Pub. Pr.. $32.50  Club Pr., $24.00

MINICOMPUTERS: Structure and
Programming. By T G. Lewis and J. W.
Doerr. 282 pp.. illus. This valuable handbook
makes an outstanding introductory guide to
both the hardware and software of today's
minicomputers. Its broad coverage includes
assembly language. machine architecture.
and small machine algorithms. "Timely . . . a
nice job on structure and content."—Data Pro-
cessing Digest.

773/009 Pub. Pr., $13.95

Club Pr., $15.70

Club Pr., $12.95

Club Pr., $11.75

ILLUSTRATING BASIC: A Simple
Programming Language. By Donald Al-
cock. 134 pp.. illus. Completely handwritten by
the author in a most unusual way, and contain-
ing an abundance of figures, diagrams. and
drawings, this book was inspired by the need
for a guide that would help readers who have to
use computers but are terrified by them.
771/928 Pub. Pr., $10.95 Club Pr., $8.95

CHESS AND COMPUTERS By David Levy.
145 pp.. illus. All over the world, great human
effort and computer resources are being de-
voted to producing a program that can play
chess as well as a master. This first comprehen-
sive book on the subject shows why the project
is worthwhile because the techniques employed
in writing a strong chess program may be used
to help solve other programs.

785/252 Pub. Pr., $12.95  Club Pr., $10.50

THE Z-80 MICROCOMPUTER
HANDBOOK. By William Barden, Jr.304 pp..
illus.. paperbound. Sooner or later the Z-80
will have a successor. For the time being, this
book gives you the entire “state of the art” in
microcomputer technology today. Arranged in
three convenient and logically developed sec-
tions. the book discusses architecture and
interface signals, then the powerful interrupt
sequences of Z-80 and interfacing examples
of 1/O memory devices.

784/914 Pub. Pr., $8.95 Club Pr., $7.60

ADVANCED ANS COBOL WITH
STRUCTURED PROGRAMMING. By
Gary D. Brown. 497 pp.. illus. More and more
people learn COBOL each year, increasing the
number of active COBOL programmers. Hav-
ing advanced beyond the introductory stages,
they need a book that touches only lightly on
the basics, and then goes into detail on both
advanced programming techniques and ad-
vanced COBOL statements. This book begins
where the basic manuals leave off.

7721118 Pub. Pr., $19.95  Club Pr., $15.95

COMPUTER ARCHITECTURE AND
ORGANIZATION. By John P Hayes. 572
pp. illus. Assuring you a far deeper under-
standing of computer design at the systems
Jlevel. this comprehensive, in-depth volume
gives you the broad coverage you need of
computer architecture—and in a most rigor-
ous but highly readable manner. It provides all
the mathematics needed for analyzing com-
puter performance, plus extensive references
for additional reading.

273/634 Pub. Pr., $21.50  Club Pr., $16.50

COMPUTER PROFESSIONALS’ BOOK CLUB

saves you both time and money!

Here is a book club designed to meet all of your professional as well as hobbyist needs by
providing practical books about computers on a regular basis at below publisher prices. If
you're missing out on important technical literature — if today's high cost of reading curbs
the growth of your library — here’s the solution to your problem.

The Computer Professionals’ Book Club was organized for you, to provide an econom-
ical reading program that cannot fail to be of value. Administered by the McGraw-Hill Book
Company, all books are chosen by qualified editors and consultants. Their understanding of
the standards and values of the literature of interest to you guarantees the appropriateness

of the selections.

How the club operates: Thirteen times a year you receive free of charge The Computer
Professionals’ Book Club Bulletin. This announces and describes the Club's featured book
as well as alternate selections available at special members’ prices. If you want to examine
the Club's feature, you do nothing. If you prefer one of the alternate selections—or if you
want no book at all - you notify the Club by returning the card enclosed with each Bulletin.

As a Club member. you agree only to the purchase of four books (including your first
selection) over a two-year period. Considering the many books published annuaily. there
will surely be at least four you would want to own anyway. By joining the Club, you save
both money and the trouble of searching for the best books.

CIRCLE 35 ON FREE INFORMATION CARD
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any two

of these great
professional books

for only

N
values up
to $67.45

Two Special
premium books
come to you with
your first selection

— — — = MAIL THIS COUPON TODAY - -— ——1+

COMPUTER PROFESSIONALS' BOCK CLUB
PO Box 582 Princeton Road. Hightstown. New Jersey 08520

Piease enroll me as a member and send me the three
books indicated. | am to receive the two bonus books at
the introductory price of $2.95 plus my first selection, plus
tax, postage, and handling. If nct completely satisfied. |
may return the books within 10 days and request that my
membership be cancelled. If | keap the books. | agree to
take a minimum of three additional books during the next
two years at special Club prices (guaranteed 15% dis-
count, often more). | will receive the Club Builetin 13 times
a Zear. If | want to examine the featured selection. | need
take no action. It will be shipped automatically. If, however,
| want an alternate selection—or no book at all—I simply
notify the Ciub by returning the convenient card always
enclosed. | will always have a minimum of 10 days in which
to return the card and you will credit my account fully,
including postage. if this is not the case. Membership in
the Ciub is continuous but cancellable by me at any time
after the four-book purchase requirement has been filled.
This order subject to acceptance by McGraw-Hill. Or-
ders from outside the continent! U.S. must be prepaid.
Company, business or institutional tax exemption status
is not applicable to purchases made through individual
Ciub memberships. All prices siubject to change with-
out notice. Offer good for new members only. Postage
and handling charges are acded to all shipments.
Members are billed when books arrive.

Write Code # of Write Code # of Write Code # of
1st 2nd 1st book

premium book premium book selection

selection here selection hzare here.

1 JC 1

NAME
ADDRESS
City

STATE ZIP

EXTRA SAVINGS: Remit in full with your order. plus any local and
stale tax. and McGraw-Hill will pay all egular postage and handling

charges. P 39349
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TELLS YOUR CUSTOMERS
THAT YOU ARE THE P.R.1.D.E,
OF ELECTRONICS SERVICE

Your NESDA membership says you are

Professional, Reliable Industrious,
Dependable and E thical

Don’'t YOU want to
say nice things about
YOUR business?

Use Quick Wedge to repair
a control panel, hook up a power
monitor, connect a power

supply, install a motor starter

LLC T T Y.

They do all that ordinary
screwdrivers do, PLUS they
hold and start the screw

T 1

QUICK-WEDGE

Screw-holding screwdrivers

Unconditionally guaranteed.
BUY A SET TODAY

See your dealer or write to:

Kedman Company, P.O. Box 25667,

Salt Lake City, Utah 84125
CIRCLE 15 ON FREE INFORMATION CARD
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More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

COMPUTER, Prom Setter, assembled or in kit
form, is designed to read/write 1720A and 2704/
2708 EPROM’s. The unit consists of an S-100
bus-compatible main module board and a low-
insertion-force PROM socket unit, with no exter-
nal power supplies needed. The main module
functions as an 1/0 device using 4 consecutive

addresses out of 256 available segments. The
Prom Setter can be used to read/write other
EPROM'’s just by rearranging the main module's
interconnecting cable to the 25 pin connectors.
Adding a DPDT switch allows the unit to read/
write different EPROM combinations; i.e., 1720A,
2704/2708 and TI's 2716. Changing to a 6-pole
3-throw switch, plus diode, Zener diode and 2
resistors, lets the unit read Intel's 27 16. The Prom
Setter comes complete with all hardware and
software. It sells for $210 (kit) and $375 (assem-
bled).—Szerlip Enterprises, 1414 W. 259th St.,
Harbor City, CA 90710.
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GRAPHICS COMPUTER, Compucolor Ii, is avail-
able in five models, all with 13-inch, 8-color CRT;
separate ASCIl keyboard; 8080A CPU; all editing
features (page/roll, erase line, etc.); and a built-in

R

minifloppy disc drive. The models range from one
providing 4K RAM with a 16-line by 64-character
per-line format to a top-of-the-line unit with 16K
RAM, complete vector graphics, 32-line by 64-

wWWwWWw.americanradiohistorv.com

character-per-line format and an expanded key-
board. The high-level ianguage is BASIC 8001.
Available software includes tutorial games, a
checkbook balancing program and game pro-
grams for fun, such as Star Trek, Chess and Bio-
rhythm. Suggested retail price: $795-$1995.—
Compucolor Corp., Box 569, Norcross, GA
30091.
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HIGH-LEVEL LANGUAGE, 6800 Compiler, is a
fast 3-pass compiler providing a high-level disc-
based language for 6800 computers having at
least 16K RAM. The new language is called
STRUBAL (STRUktured BAsic Language) and
uses relocatable and linkable code. The software
contains a full set of scientific functions, one- and
two-dimensional arrays, 3 data types, structured
programming modes, variable-length strings,
embedded assembly language in the source pro-
gram, and COMMON and DUMMY sections. The
6800 Compiler is provided on floppy disc along
with a user manual. Price: $99.95.—Hemenway
Associates, Inc., 151 Tremont St., Suite 8P,
Boston, MA 02111,
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LOW-PROFILE KEYBOARD, Touchcoder, elimi-
nates “‘double-strike’ syndrome and produces 8-
bit ASCIl and other codes in any level or polarity
without interfacing electronics. With the standard
ASCII keyboard there is no restriction on the
layout or number of keys; on the the standard
cluster keyboard, the format is 10, 12, 16 digits.

{ DOV DOBBVBED |
| @00D00NODDODBONAn!
; SODOODDDOOOBBD
[ N NODODBBC
e e :
— -
..
{

Other specifications are: rise- and falltimes, less
than 1 us; zero bounce; life, 100 million opera-
tions. Unit can either be flush-mounted or top-
surface mounted. Price: $35, OEM guantities.—
Computronics Engineering, 7225 Hollywood
Blvd., Los Angeles, CA 90046.

CIRCLE 120 ON FREE INFORMATION CARD

COMPUTER SOFTWARE, Cosmac 1802 Simula-
tor Program, allows a 6502 microprocessor to
execute the Cosmac 1802 instruction set. All
Cosmac internal registers can be viewed in a
single-step mode or in a trace mode. All Cosmac
software is supported except for DMA (Direct
Access Memory).

The software is in a KIM-1 mode that enables a
KIM-1 to be a development and debugging tool
for Cosmac software; no additional hardware or
software are required. The simulator leaves two
full pages of memory open for Cosmac programs;
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alternative run mode provides an optional one-
half page. The simulator program can be relo-
cated in ROM and adapted to other 6502 sys-
tems.

Complete package contains KIM-1-tformat cas-
sette tape, manual and assembly level source/
object listing, priced at $10, plus $1.50 postage/
handling (California residents add state and local
taxes as applicable.)—Dann McCreary, Apt. 2R,
4758 Mansfield St., San Diego, CA 92116.
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PARALLEL INTERFACE is S-100 bus compatible
and can be used with System 2 ard System 3
computers. It provides 8 bidirectional 8-bit I/0
ports that can be used singly or coupied together.
For handshaking operations, I/0O status flags can
be grouped on one port and accessed with a
single 1/0 statement.

Additional features include 8 sense switches, 8
LED’s, 2 bits of opto-isolated input and 2 bits of
relay-driven output. The board is available as-
sembled for $295, or in kit form for $195.—
Cromemco, Inc., 280 Bernardo Ave., Mountain
View, CA 94040.
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Try this exciting
new hobby! suid

your own electronic concert
organ. Its easy. No technical
knowledge required. Just
follow the clearly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven different
models. Send $2.00

(refundable) with coupon for
colorful 104 page catalog.

OUWERSI

Wersi Electronics. Inc.
Dept.42,

1720 Hem pstead Road
Lancaster. PA 17601

Enclosed is $2.00 for my copy of your 104 page catalog.

Name
Address
City

State
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MATHEMATICS
ELECTRONICS

ENGINEERING MATHEMATICS
ADVANCED MATHEMATICS
DIGITAL TECHNOLOGY

| 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 elec-
trical and electronic engineering.

*You will have to see the lessons to

M cdlalog

Shanpiag toater for omall and presisinn

2\ National Camera, Inc.

ELF Il by

A fine selection of small
measuring instruments, hard-to-find

items for shop, home and lab. ‘ Write today for more information
Convenient one-stop shopping for | and your outline of courses.
technicians, engineers, craftsmen, You have nothing to lose, and every-
hobbyists. Major credit cards ac- \ thing to gain!

cepted,

2000 West Union Ave., Dept. GBF
Englewood CO 80110 USA

CIRCLE 16 ON FREE INFORMATION CARD

-

satisfaction assured. Get
your NATCAM catalog today. \

tools, ‘

appreciate them!

WE ARE THIS SURE:—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.

The INDIANA

HOME STUDY INSTITUTE
EASTERN DIVISION

P.O. BOX 1189

PANAMA CITY, FLA 32401

CIRCLE 13 ON FREE INFORMATION CARD

Write and run machine language programs at home, dispiay video
graphics on your TV set and design microprocessor circuits—the
very first night—even if you've never used a computer before!

ELF “ featuring RCA COSMAC

microprocesnfic:‘rif COMPUTER $9995

NETRONICS

Stop reading about computers and get your hands onone! Witha $99. 95 ELF
As toatured > A g & 4

1 and o Short Course by Tom Pittman. you masier computersinno time at
n POPULAR Al FLF 11 demonstrates all 91 communds an RCA 1802 can execute and the

ELECTRONICS

Shown with
optional 4k Memory Boards,
GIANT BOARO™ & Kiuge Board.

—— . T —— w— ——
NOW AVAILABLE FOR ELF Il —
Tom Pittman’s Short Course On Mi-
croprocessor & Computer Programm-
ing teaches vou just about everything
there is 1o know about ELF 11 or uny
RCA (802 computer. Written 10 non-
technical lunguage. it's u learning
breakthrough for engineers and laymen
alike. $5.00 postpund!
T Debuxe metal cabinet with ple xiglas
dust cover for ELF 11, $29.95 plus
$2.50 p&h.

J ELF 1 connects to the video input
of your TV set. If you prefer to use
your antenna terminals. order RF
Modulator. $8.95 postpaid

GIANT BOARD kit with cassette
10, RS 232-CTTY VO, 8-bit P /O,
decaders for 14 separate /O instruc-
tions and o system monanor/editor,
$39.95 plus 82 p&h.

1o bed!
—

Short Conrse quickly teaches vou to use each of the 1802's capabilities. ELF 11
also display s graphics on any TV set.including an eaciting new target/missile
gun game! Add-ons are among the most advanced available anyvw here. You get
mussive computing potential, No wonder 1EEE chapters, universities and major
corporations all use ELF 11 to train engineers und students! Kitis casily assembled
single evening and you may stll have time to run your first programs before going

i == SEND TODAY! s i e ot o s . womt o s

Deluxe metal cabinet for ASCII
Keybhourd. $19.95 plus $2.50 p&h

EI.F 1! Tiny BASIC on cassette
tape. Communds include SAVE.
LOAD, 5. ¢ ) 26vanables A-Z.
LET. IR/ THEN. INPLT. PRINT,
GO TO. GOSUB. RETURN. END.
REM. CLEAR. LIST. RUN. PLOT.
PEEK. POKE. Comes fully docu
mented and includes alphanumeric
generator required to display al-

phanumeric characters directly on your | [J

TV screen without additional hard-
ware. Also plavs nck-tuck-toe plus a
drawing game that uses FLF 115 hex
heyhourd us i loystick. 4k memory re-
quired. $14.95 postpaid
" Tam Pittman’s Short Course on Tiny
BASIC tor E1 F 11, 85 postpaid
Expansion Power Supply treguited
when adding 4k RAM) $34.95 plus $2

Netronics R&D Ltd., Dept. RE-11
333 Litchtield Road, Phone

New Milford, CT 06776 (203) 354-9375

Yes! | want to run programs at nome and
nave enclosed $99.95 plus S3 postage
& nandhng for RCA COSMAC ELF IF kit.
$4.95 for power supply (required).
$5 for RCA 1802 User's Manual. O §5
for Short Course on Microprocessor &

Computer Programming
| wanl mine wired and tested with
power supply, RCA 1802 User's Manual
and Short Course included tor just $149.95
plus $3 p&h!

] | am also enclosing payment (including
postage & handling) for the items checked
at the left
Total Enclosed (Conn. res. add tax)
H Chech here if
you are enclosing Money Order or Castier's

1 Kluge (Prototype) Board aecepts up - p&h Check fo expedite shipment
1036 1€, $17.00 plus $1 p&h ELF-BUG " Deluxe System Monitor | JSE YOUR [ VISA [ Master Charge
4k Static RAM kit. Addressable 10 on cassette tape. Allows displaying the (interbank # y
any 4K puge to 64k $89.95 plus $3 p&h. contents of wll registers on your TV ut A s
Goid plated 86-pin cennectors (one 0y point in vour program. Also dis ccouct . T .
required tor each plug-in board). $5.70  pliays 24 bvtes of memory with full ad- Signature. Exp. Date

postpaid

dresses. blinking cursor and auto scroll-

PHONE ORDERS ACCEPTED {203) 354-9375

Professiondl ASCI1 Keyboard kit M A must for the serious program-| Print
with 128 ASCI1 upper/lower Cise sel. mer! $14.95 postpaid ame I
96 printable characters, onhoard regu- Commg) Soon: A-D. D-A (0""“”“‘_ Address .
ltor. parity. logic selection and choice Light Pen. ¢ ommll‘er Bourd. Color{ *7 ) I
of 4 handshaking signals 1o mate with Gl:«plhxcs & Music System...and] Gity
dmost any computer. $64.95 plus $2 707¢ Stat 2
p&h Cail or write for wired prices! die p -I

i s e o DEALER INQUIRIES INVITED m
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Jorn <l ps rogether

for grasping
PORTABLE hecer obects
HAND
<ipun
A holding device usable hooks ta
almost any where ony edge
All ang ¢ ball and joint con I
nections  Steel construchion
%, 12 iaches
Reglaceable chps Glue = overall
ing, Soldering, Jewery &
Modelmaking rust
resistant
av %
2 .x F
Pare ea JRR
a0 & A
~ - s 3995
s & .
R s 7se
SPngrCO ¥ Carl Re, Add &%
P.O Box 3517 R Redding, CA 96001
L
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FREE BalA
CATALOG

Audio—Computers
Instruments
Kits & Assembled

UTEFQ_ _j

Southwest Technical Products Corporation
219 W. RHAPSODY

SAN ANTONIO, TEXAS 78216
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More information on new products is available from
manufacturers of items identified by a Free Information
number. Free Information Card is inside back cover.

IN-DASH CAR STEREO UNITS, Series S600 8-
track models and Series T607 cassette models.
Some units in the Series S600 contain Road-
Rated Receiver circuitry for increased perfor-
mance when the automobile is in motion and a
dial-in-door cartridge slot. Additional unit fea-
tures are: for the mode! 5604, repeat and sepa-
rate bass/treble controls; model S605, LOC/DX
and stereo indicator; mode/ S608, repeat, sepa-
rate bass/treble, FM muting, stereo matrix, LOC/
DX; model 682, Powerplay, repeat, fast-forward,
FM muting, LOC/DX; model S683, preset tuning,
fast-forward, repeat, LOC/DX; model S685
(shown), Powerplay, digital readout, clock, preset
tuning switch, FM muting, LOC/DX, and power-
off eject button. Price range: $129.95-$279.95.

Most units in the Series T600 cassette format
include the following features: Road-Rated Re-
ceiver circuitry, dial-in-door slot, FM muting,
locking fast/forward rewind and LOC/DX. The
model T607 contains an auto-reverse switch and
fader; model T610, stereo matrix and end-of-tape
eject button; model T611, fader, power-off and
end-of-tape eject buttons; mode/ T633. preset
tuning, fader, power-off and auto-eject buttons:
model T681, Powerplay, power-off and end-of-
tape eject buttons; model/ T683, auto-reverse,
loudness and fader; mode/ T685, digital readout,
Powerplay, clock, preset tuning, auto-reverse
and fader. Price range for the Series T600
cassettes: $114.95-$299.95.—Craig Corp., 921
W. Artesia Bivd., Compton, CA 90220.
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PHONO RIBBON CARTRIDGE, mode! HV-9100,
is fully handmade and assembled using ribbon
technology to eliminate internal conductance
problems. Designed to be used with the mode/
HA-9000 head amplifier, the model HV-9100

(shown) has the following specifications: a nomi-
nal frequency response of 20 Hz-30 kHz; channe!
balance within 1 dB at 1 kHz; 3-ohm impedance
at 1 kHz; rated output voltage of 0.04 mV (4 mV
with model HA-9000 amplifier); stylus pressure of
1.6-1.8-grams and a solid diamond 0.4 X 0.8

www americanradiohistorv com

elliptical stylus. The cartridge weighs 19 grams.
Suggested retail prices: model HV-9100 car-
tridge, $220; mode/ HA-9000 amplifier, $275.—
Nagatronics, 2280 Grand Ave., Baldwin, NY
11510.
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CASSETTE STORAGE CASE. Large plastic case
holds 12 cassettes along with insert cards and
outer box, making it ideal for deveioping cassette

libraries. Retail price: $5.95.—Maxell Corp. of
America, 130 Commercial Way, Moonachie, NJ
07074.

CIRCLE 125 ON FREE INFORMATION CARD

AM/FM STEREO RECEIVER, mode/ LR-120D8,
is a top-of-the-line receiver that provides 120
watts-per-channel RMS into 8 ohms from 20 Hz
to 20 kHz, with no more than 0.9% THD. The
features include: dual tape monitors and dub-
bing, phono sensitivity switch, FM and audio
muting switches, high-blend switch, high-cut and
low-cut filter switches and stereo/mono switch, it
aiso includes power output meters with dual
ranges, built-in Dolby FM noise reduction and
twin headphone jacks.

Specifications include: For the amplifier—a 15-
Hz-40-kHz frequency response at 1 watt and a
phono input sensitivity of 2.5 mV/5 mVv/10 mVv
{switch-selectable); for the FM section—alternate
channel selectivity, 80 dB; capture ratio, 1.3 dB;
1.8-uV sensitivity;, 50-dB quieting, 14.1 dBf
(mono) 36.8 dBf (stereo); frequency response, 30-
Hz-15 kHz +0.5, —1.4 dB; S/N ratio, 74 dB
(mono), 70 dB (stereo) without Dolby, 84 dB
(mono} 80 dB (stereo) with Dolby; and IF rejec-
tion, 85 dB. The AM section provides an alternate
channei selectivity of 32 dB at 1 MHz. The mode!
LR-120DB measures 21 W X 7 H X 17%-
inches D and weighs 41 Ib, 14 oz. Price: $599.—
Lafayette Radio Electronics Corp., 111 Jericho
Turnpike, Syosset, NY 11791,

CIRCLE 126 ON FREE INFORMATION CARD
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TURNTABLE TONEARM, model MA-707, is in-
corporated in Micro Seiki turntables (models
DQX-500, DQ-43and DD-33)and is also available
separately. A torsion bar system is used in the
tonearm to provide optimum 10-Hz resonance.
Specitications include: maximum tracking error
less than 1.5 degrees/inch; tracking force adjust-
ment of 0-3 grams; and a 315-mm overall length;
a 4- to 12-gram-weight cartridge is recom-
mended.

/ﬂ-—“m{”-—;—

The model DQX-500 turntable is a direci-drive,
quartz-locked manual unit, with a 5.75-1b platter
and dustcover; the model DQ-43 turntable has a
3.33-ib aluminum platter with automatic lift and
shutoff capability, and a rosewood base: and the
model DD-33 features a servo-controlied motor
and a 2-Ib aluminum platter. Suggested retail
prices: model MA-707 tonearm, $200; model
DQX-500, $500; model DQ-43, $450; model DD-
33, $350.—TEAC Corp. of America, 7733 Tele-
graph Rd., Montebello, CA 90640.
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A

HIGH BLOOD PRESSURE.
Treat it...and live.

The National High Blood Pressure Education Program,
U S.Depariment of Health, Education, and Wellare.

Includes
Functlional
Tile Stand!

NEW EIKC0 270
3% DIGIT DMM KIT
ONLY *79%

Introductory Otfer—FREE AC ADAPTOR

The first and only lab accuracy por-

table DMM Kit featuring MOS/LSI
IC economy and reliability. Mea-
sures DC/AC Volts, Kilohms, DC/
AC milliamps in 21 ranges. Polarity
indicators and overload protection
are provided. and 0.5 inch LED dis-
plays give easiest-to-read digital
readout to 1999. The 270 features 2
basic 0.5% DC accuracy, 10 Meg-
ohm input impedance, low voltage
drop in ali current ranges and auto-
matically-flashing overrange indi
cator Assembled $109.95

FREE 78 EICO CATALQG

EICO-108 New South Rd. m

Hicksville, N.Y. 11801
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Cramped
for Antenna
space? |

The McKAY DYMEK DA 100.

The DA 100 is a compact, wide dynamic
range, broadband, untuned, omni-direc-
tional receiving antenna covering the
frequency range of 50 kHz to 30 MHz.
The exterior module, a small weather-proof
box with a 56 inch (142 cm) whip delivers
the signal to the power supply unit through
a supplied 50’ coaxial cable.

The power supply locates near your
general coverage receiver and attaches
with a supplied patch cord.

The DA 100 antenna is small, but will equal
or outperform a 100’ long wire antenna,
and is priced within reach ot everyone!
Output Impedance - Attenuator Switch
provided to match receiver input
requirements and prevent overload.

Order factory Direct. Call toll free today!'
Money Back guarantee. Rent/Own Plan
available. Specs and details on request

Nationwide 800/854-7769 |
California 800/472-1783 @

v McKay Dymek Co.
4 111 S College Ave., PO Box 5000
Claremont CA 91711
CIRCLE 8 ON FREE INFORMATION CARD

TRIED AND TESTED

U-COLOR

PICTURE TUBE
RESTORER

X ; . ONEIDA ELECTRONIC MFG.INC
n.elb P.0.Bax 670, Baldwin Street £xt. Meadville, Pa 16138

Phone (B14)336-2125

CIRCLE 72 ON FREE INFORMATION CARD

Don't risk a*20 IC chip
...be safe with Rﬂ

DIP SOCKETS costing pennies!

ICN Series — Wire-wrapping Socket .-_",-01

o

ICN Series — Solder Socket

ICL Series — Low profile — .150” high

Don’t damage an expensive IC chip with soldering
iron heat! Simply solder an R-N DIP socket to your PC
board, then insert IC chip into the socket. Changes
in your microprocessor system are easy. Just remove
the IC chip — and then take the low cost socket off
of the board without harming the chip.

ORDER ROBINSON-NUGENT DIP SOCKETS FROM:

DIGI-KEY Corp.
Carries a full line of R-N IC Sockets
TOLL FREE—1-800-346-5144 In Minnesota—1-218-681-6674

ALLIED Electronics
Specity 906 Series IC Sockets
TOLL FREE—1-800-433-1570 In Texas—1-800-792-8760

www.americanradiohistorv.com
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The best

speaker kit

isn’t a kit
watall!

!
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The best speaker kit is a system
designed by Electro-Voice that allows
Yyou to choose your own level of per-
formance; from a studio monitor to a
modest bookshelf system, from a wide
selection of woofers, tweeters, mid-
range drivers and crossovers.

Then Electro-Voice provides detailed
plans on how to construct the enclo-
sures designed specifically for the
drivers you chose.

Only Electro-Voice gives you all the
options. But, then, Electro-Voice is
known for their superb quality speak-
ers — not for kits.

To get your component speaker cata-
log and construction plans package,
just send $1.00 to Electro-Voice
Component Speaker Systems,

600 Cecil St., Buchanan, M1 49107.

Electro’loice
.V@) a gUltDﬂ company
600 Cecil Street, Buchanan, Michigan 49107

Electro-Voice Component Speaker Systems, |
600 Cecil St.. Buchanan, M| 49107, '
Please send me — :
E-Vcomponent speaker packages. |
| have enclosed $1.00 for each i
package ordered. :
I

!

|

|

I

Name

Address

City ' State ' Zip

FROFESSIOMNAL AIDS

SHELF FILES

KEEFP MAGAZINES,
CATALOGS, MANUALS,
JOURNALS, AND REPORTS
MEAT, ORGANIZED
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A BEGINNER'S GUIDE TO MAKING ELEC-
TRONIC GADGETS, by R. H. Warring. TAB
Books, Blue Ridge Summit, PA 17214. 140 pp. 5
X 8 in. Softcover, $4.95; hardcover, $8.95.

This book uses easy-to-follow instructions and
detailed diagrams to show you how to create 100
different kinds of circuits—from basic designs to
more sophisticated projects —using readily avail-
able components. Proceeding from the basic
circuits, the book teaches you how to couple
them and to make such devices as metal detec-
tors, burglar alarms, Morse code senders, elec-
tronic organs, temperature sensors, ohmmeters,
etc.

Eliminate the clutter of
loose magazines, catalogs,
etc. Find what you want,
when you want it by
utilizing these handy shelf
or desk top files. Available
in 6 sizes from Reader's
Digest to newspaper size.
Constructed of heavy duty
fibreboard. Attractive
front pane

Adhesive identification

Store on Shelves

MAKE PC BOARDS, by Edgar S. Young. Techni-
cal Workshop Publications, P.O. Box 368, Pla- o den
: 1 i abels included,
centia, CA 92670. 64 pp. 5': X 8'% in. Softcover Popular letter size:
$4.98. | c 11% x 9 x 3%
To produce high-quality PC boards requires e
sophisticated construction methods, three of ORDER DIRECT JI/
which are discussed in detail in this book: the (1)(t)hfor $15.89 szls forRSZB.97t -

. _ : - er sizes available — Request Catalog
direct-transfer method, thg polyeste_r drafting film Shipped pre-paid, Canada, add $1.00
approach, and the photo film chemical method. VISA & MASTER CHARGE ACCEPTED

Each chapter starts with an outline of method ADVISE CARD NO. AND EXPIRATION DATE
procedure. The text is appropriately illustrated, PROFESSIONAL AIDS CO.
and there is a handy Appendix in the back of the 1S. WACKER DR., SUITE RE 130

Organize
Your Desk

book. CHICAGO, ILL. 60606
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225 (§ = ;3 * Out-af-Circuit

tag f Transistor Analyzer

EZ8c < g * Dynamic In-Cireuit

£e5fEL7g Transistor & Radio Tester

g,,: E%E 55 * Signal Generatar

< % g1 * Signal Tracer s Valtmeter
S<z 2 Milliammeter

Battery Tester
Diode Checker

Tranisistor Analyzer wose: 21

Factory Wired & Tested— $32.71
Easy-to-Assemble Kit— $21.79

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the
facillties you need to check the transistors themselves — and the radios or other cir-
cuits in which they are used — have been ingeniously engineered into the compact,
6-inch high case of the Model 212. It’s the transistor radio troubleshooter with all the
features found only in more expensive units. Find defective transistors and circuit
troubles speedily with a single, streamlined instrument instead of an elaborate
hook-up. 0 ee—e———— —_—_—————————
Features: : EMC, 625 Broadway, New York 12, N. Y.

Checks all transistor types ~ high or low

Py

vt m 3 the o bt 103

@wkmnfxfIéﬂks

power. Checks DC current gain (beta) to
200 in 3 ranges. Checks leakage. Uni-
versal test socket accepts different base

configurations. Identifies unknown tran- |
sistors as NPN or PNP.
Dynamic test for all transistors as signal |
amplifiers (oscillater check), in or out of i
circuit. Deveiops test signal for AF, IF,

or RF circuits. Signal traces al) circuits. |
Checks condition of diodes. Measures
battery or other transistor-circuit power-
supply voltages on 12.volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-circuit testing and a
pair of test leads for measuring voltage
and current, Comes complete with
instruction manual and transistor listing.

www.americanradiohistorv.com

| Send me FREE catalog of the complete

value-packed EMC line, and name of
local distributor.

i NAME — _RE-11

ADDRESS e

CITY_____ JONE___ STATE___

ELECTROMIC MEASURCMEMTS
625 Broadway Nes York MY
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More information on new lit is
available from the manufacturers
of items identified by a Free Infor-
mation number. Use the Free In-
formation Card inside the back
cover of this issue.

ELECTRONIC COMPONENTS CATALOG, 1978
Purchasing Manual 518, 88 pages offering a
broad range of components, tools, hardware and
equipment. The catalog features an extensive
semiconductor line, LED’s and lamps, SCR’s and
Triacs, plus hundreds of other components—
from alligator clips to wire and cables. A handy
order form is contained in the back, and a conve-
nient quick index on the front cover.—Mouser
Electronics, 11511 Woodside Ave., Lakeside, CA
92040.
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COMPUTER PRODUCTS GUIDE, 1978 System
Builders’ Catalog, contains 48 pages of data on
computers, peripherals and computer books and
magazines, complete with descriptions and a
comparison chart for over 1500 products. In-
cluded are Southest Tech 6800, IMSAI 8080,
Processor Tech Sol 20, IASIS 8080, Olivetti
P6060, Intersil Intercept, Jr., Commodore Kim,
RCA Cosmac, Motorola 6800 and National SC/
MP computers.

There's also a wide choice of used equipment,
including Centronics printers, Teletype and Oliv-
etti teletypewriters, CRT terminals, video moni-
tors, keyboards, modems, and many more. The
back side of the catalog carries an additional 31
pages of used computers, memory and peripher-
als. The catalog is available for $1.—Computer
Warehouse, American Used Computer Corp.,
584 Commonwealth Ave., Boston, MA 02215,

MICROCOMPUTER BROCHURE is a four-page
roundup of manufacturer’s line of computers,
peripheral devices and software. Among the 18
products described is the Memorite video-based
text-editing system incorporating the Vector-1
computer. Many S-100 bus-compatible boards
are also included, as well as an assembler/editor
program, a dissassembler and a flexible-disc
operating system.—Vector Graphic, Inc., 790
Hampshire Rd., A + B, Westlake Village, CA
91361.
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HEATH SCHLUMBERGER INSTRUMENTS, Cat-
alog 811-25, contains 32 pages of assembled test
instruments for hobbyists and service techni-
cians. Some of the products featured are oscillo-
scopes, power supplies, signal and function gen-
erators, VOM’s, DMM's, strip-chart recorders,
and a complete line of accessories, including
probes and connecting cables. Additionally, the
catalog contains a list of self-instruction courses
suitable for industrial training, covering such top-
ics as AC and DC electronics, semiconductor
devices and digital techniques.—Heath Schlum-
berger Instruments, Dept. 570-020, Benton Har-
bor, MI 49022.
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ive a Great Vise!
PanaVise ... a great gift idea. Everyone loves a PanaVise. It tilts, turns and
rotates every which way to quickly and securely position electronic parts and

PC boards exactly where wanted.

Sturdy all metal construction. Model 396 PanaVise shown. Available at your
electronic distributors, boxed ready to go, along with a variety of other
PanaVise interchangeable bases, holders and accessories.
® Write for FREE brochure and distributor list.
ANA e Dept  CES. 2850 29th Street. Long Beach. CA 90806

CIRCLE 47 ON FREE INFORMATION CARD

You Can Count
On DAVIS!.

| o, Counmre

NEW CTR-2A
500 MHz & 1 GHz COUNTERS
NOW WITH
PERIOD MEASUREMENT (Optional)
AND BUILT-IN PREAMP

e 8 Digit .3” LED Display

e High Stability TCXO Time Base

+ Built-in VHF-UHF Prescaler & Preamp
* Period 1us to 1 sec. (optional)

« TCXO Std. £ 2 ppm

« /nput Diode Protected

« 12V-DC Operation (optional)

e Oven Crystal + .5 ppm (optional)

e Selectibie Gate Times .1 sec. & 1 sec.

500 MHz kit CTR-2A-500K $249.95
500 MHz assembled CTR-2A-500A 349 49E
1 GHz kit CTR-2A-1000K 399 95
1 GHz assembled CTR-2A-1000A 549.895

OPTIONS:

(02) Oven Crystal

(23) 43" LED

(74) 12 v-DC

(05) 10 sec. Time Base
(06) Period Option

O
DIAVLS]
DAVISELECTRONICS
636 Sheridan Drive

Tonawanda, NY 14160
716/874-5848

CIRCLE 64 ON FREE INFORMATION CARD
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state of the art

in automatlc
percussion units... the
PROGRAMMABLE DRUM SET

features: score editing, bridges, intros,
external sync. to sequencers foot controls,
memory save switch & much more.

Enter scores in seconds -
NO PROGRAMMI NG KNOWLEDGE I8
REQUIRED!

High Fidelit{ describes the 3750 as
""an easy project. . . funtodo and yields
delight results. ... an excellent

educational tool and versatile aid to the
musician who can't afford a live
rhythm section."

#3750 ....... $84.95. .. (+$3 shipping)

Another GreatKit from: EERA

name:
address:
! City:

ADVANCING the |

ble Drum Set Kit
(884.95 + shipping enclosed)
[ Factory assembled Programmable Drum Set
($149.95 + #3.00 shipping)

State: Zip:
1 SEND FREE CATALOG

CIRCLE 21 ON FREE INFORMATION CARD
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World’s biggest and best source of top-quality electronic kits!
Look at what’s new in our new just-off-the-press catalog!

NEW

Computerized
Weather
Monitor

If you need weather information for ANY
purpose, the [D-4001 is the way to get it!
This microcomputer-based weather
instrument displays —time of day in 12
or 24-hour format; wind direction and
magnitude; indoor and outdoor tempera-
ture; barometric pressure; even wind chill
factor! What's more, the computer’s
memory stores the highest and lowest
data for each function so you can recall
it for easy and accurate record keeping.
Chart recorder and computer outputs
provide even more versatility!

NEW

Rack-Mount Stereo
Components

Heath has developed
an entire new line of
sophisticated audio
equipment designed
to offer the striking
good looks and versa-
tility of rack mounting combined with speci-
fications and performance capabilities that
are the equal of the finest components avail-
able today! The AA-1600 Stereo Power
Amplifier features 125 watts, minimum RMS,
per channel into 8 ohms, with less than 0.05%
total harmonic distortion from 20-20,000 Hz.
The AD-1700 provides a graphic LED display
of power output to monitor system perfor-
mance and help prevent overloads. Other
components soon to come will be a ver-
satile, low-distortion stereo preamplifier,
and a deluxe digital FM-AM Stereo Tuner.

OSSOSO ETN AL

NO PREVIOUS
EXPERIENCE NECESSARY

Thousands of people with
no electronics experience
whatsoever — people who
have never handled a sol-
dering iron before — have
proved that you can build
any Heathkit product you
want — and enjoy every
< moment of it! Simple step-
by-step manuals make it
easy as 1-2-3, and every
Heathkit product you build
will be a source of pride
and satisfaction for years
to come as you say “l built
it myself”!

10g
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NEW

Digital
Readout Car
Clock with Trip Timer

Versatile clock/iimer for any vehicle shows
time in hours and minutes, has 24-hour

timer that reads to nearest second. Bright,
easy-to-read display, low-power circuit ’
doesn’t drain battery.

NEW

)
00

I

G800

Deluxe

Dual-Trace Ty e
Oscilloscope 0009900009000020
Low-priced .r;_i.;_-'&_;';jf:?-,.

dual-trace scope
ideal for audio and TV servicing.

Features outstanding sensitivity, extra-bright
traces, selectable triggering, 7-position vari-
able time base, DC to 5 MHz bandwidth.

NEW

Hand-Held 2-Meter
Transceiver

Superb features
specifications
and a great low
price make

the VF-2031

a terrific buy

in a hand-held
two-meter transceiver. Features
8-channel simplex with =600 kHz offset
using one crystal per channel, minimum
2 watts out, and 0.5 »V sensitivity for

20 dB quieting. Includes built-in antenna,
nickel-cadmium batteries and battery
charger. An optional tone encoder and
other accessories also available.

T

Heath Company. Dept 020-470
Benton Harbor, Michigan 49022

HEATHKIT ELECTRONIC CENTERS* PROVIDE SALES AND SERVICE

ARIZONA — Pnoenix, 85017, 2727 W. Indian School Rd.
602-279-6247.

CALIFORNIA — Anaheim, 92805, 330 E. Ball Rd.
714-776-9420; E| Cerrito, 94530, 6000 Potrero Ave.
415-236-8870; Los Angeles, 90007, 2309 S. Flower St.
213-749-0261; Pomona, 91767, 1555 Orange Grove Ave. N.

KANSAS — Kansas City (Mission, 66202), 5960 Lamar Ave.
913-362-4486.

KENTUCKY — Louisvllle, 40243, 12401 Shelbyvilie Rd.
502-245-7811

LOUISIANA — New Orleans (Kenner, 70062),

1900 Veterans Memorial Hwy. 504-722-6321

714-623-3543; Redwood City, 94063, 2001 Middtefield Rd.
415-365-8155° Sacramento, 95825, 1860 Fulton Ave.
916-486-1575; San Diego, (La Mesa, 92041), 8363 Center
Dr. 714-461-0110; San Jose (Campbell, 95008), 2350

S. Bascom Ave. 408-377-8920; woodland Hills, 91364,
22504 Vent sra Blvd. 213-882-0531

COLORADO — Denver, 80212, 5940 W. 38th Ave.
303-422-3408.

CONNECTICUT — Hartford {Avon, 06001), 395 W Main St.
(Rte. 44) 203-678-0323.

FLORIDA — Miami (Hialean, 33012). 4705 W. 16th Ave.
305-823-2280; Tampa, 33614, 4019 West Hillsborough Ave.
813-886-2541.

GEORGIA — Atlanta, 30342, 5285 Roswel!l Rd. 404-252-4341.
ILLINOIS — Chicago, 60645, 3462-66 W. Devon Ave.
312-583-3920; Chicago {Downers Grove, 60515),

224 Ogden Ave. 312-852-1304.

INDIANA — Indianapolis, 46220, 2112 E. 62nd St
317-257-4321.

* Units of Schlumberger Products
Corporation. Retail prices on some
products may be slightly higher.

Opening Soon:
Salt Lake City, Utah; Oklahoma City, Okla.

MARYLAND — Battimore, 21234, 13, E. Joppa Rd
301-661-4446; Rockville, 20852, 5542 Nicholson Lane.
301-881-5420.

MASSACHUSETTS — Boston (Peabody, 01960), 242 Andover
St. 617-531-9330: Boston (Wellesley, 02181), 165
worcester Ave. (Rt. 9 just west of Rt. 128) 617.237-1510.
MICHIGAN — Detroit, 48219, 18615 W, Eight Mile Rd.
313-535-6480; E. Detroit, 48021, 18149 E. Eight Mile Rd.
313-772-0416.

MINNESOTA — Minneapoils (Hopkins, 55343), 101 Shady
Oak Rd. §12-938-6371; St. Paul, 55106, 1645 White Bear
Ave. 612-778-1211.

MISSOURI — St. Louis (Bridgeton) 63044, 3794 McKelvey
Rd. 314-291-1850.

NEBRASKA — Omaha, 68134, 9207 Maple St. 402-391-2071.
NEW JERSEY — Fair Lawn, 07410, 35-07 Broadway

(Rte. 4) 201-791-6935; Ocean, 07712, 1013 State Hwy. 35.
201-775-1231.

RADIO-ELECTRONICS
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if you want quality..value...and pride of craftsmanship

getthe NEW HEATHKIT CHRISTMAS
CATALOG!

DISCOVER THE FUN
AND SATISFACTION
OF BUILDING YOUR OWN
ELECTRONIC FRODUCTS
FOR HOME, AL'TO, SHOP
_ DA"“’EC AND HOBBY...
tn 559
HOL oo 2l _ SEND FOR YOUR
i U see S . FREE HEATHKIT
i CATALOG TODAY!

COAST-TO-COAST

NEW YORK — Butfalo (Amherst, 14226), 3476 Sheridan .
N reba.3000 Harich, Long Island. 11753, 15 Jericno TN 1NN (NN NN N T WM [ § § | — F I §£ 1.1 1 B |

Turnpike. 516-334-8181; Rochester, 14623, 937 Jefferson
. LIEATH Heath Company, Dept 020-470
L S dl Benton Harbor, Michigan 49022

Rd. 716-244-5470; White Plains (North White Plains,
10603), 7 Reservoir Rd. 914-761-7690.
Please send me my FREE Heathkit Catalog. | am not on your mailing list.

OHIO — Cincinneti (Woodiawn, 45215), 10133 Springfield
Pike. 513-771-8850; Cleveland, 44122, 28100 Chagrin Blvd.
216-292-7553; Columbus, 43229, 2500 Morse Rd. 614-
475-7200; Toledo, 43615, 48 S. Byme Rd. 419-537-1887.
PENNSYLVANIA — Philadelphia, 19149, 6318 Roosevelt
Bivd. 215-288-0180; Frazer (Chester Co.) 19355, 630

Lancaster Pike (Rt. 30) 215-647-5555; Plttsburgh, 15235, Name

3482 Wm. Penn Hwy. 412-824-3564.

RHODE ISLAND — Providence (Warwick, 02886), )

558 Greenwich Ave. 401-738-5150. Address

TEXAS — Dallas, 75201, 2715 Ross Ave, 214-826-4053; z

Houston, 77027, 3705 Westheimer. 713-623-2090; Cit Siate. o]

San Antonio, 78218, 7111 Blanco Road. 512-341-8876. 4 <

VIRGINIA — Alsxandria, 22303, 6201 Richmond Hwy. m

703-765-5515; Nortotk (Virginia Beach, 23455), 1055 GX-354 Zip <

Independence Bivd. 804-460-0997. ] ’ o

WASHINGTON — Seattle, 98121, 505 8th Ave., N. NOTE: This FREE Catalog Coupon can also be redeemad at any of the Heathkit Electronic m

206-682-2172. Centers* nationwide. (See list at lefs) X

WISCONSIN — Milwaukes, 53216, 5215 W. Fond du Lac. L ‘ =

414-873-8250. BN BN BN B B BN B BN BN S S BN BN 5E BE BN BN .. E. . o

[
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INTERNATIONAL FM-2400CH

FREQUENCY
METER FOR

TRANSMITTERS

AND RECEIVERS

* Portable + Solid State - Rechargeable Batteries

The FM-2400CH provides an accurate frequency standard for testing
and adjustment of mobite transmitters and receivers at predeter-
mined frequencies.

The FM-2400CH with its extended range covers 25 to 1000 MHz.

The frequencies can be those of the radio frequency channels of
operation and/or the intermediate frequencies of the receiver be-
tween 5 MHz and 40 MHz.

Frequency stability: +.0005% from +50° to + 104°F.

Frequency stability with built-in thermometer and temperature cor-
rected charts: =.00025% from +25°to +125°(.000125% special 450
MHz crystals available).

® 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 (meter onlty) Cat. No. 035320 ... . .. .. $595.00
RF crystals (with temperature correction) ... .. .. 24.90 ea.
...... 18.90 ea.

RF crystals (iess temperature correction)
IF crystais .. ... .. e K0 E R I e il I G catalog price

Write for catalog

TESTING MOBILE

DIGITAL WINDSHIELD WIPER DELAY
continued from page 63

control circuit to be used with wiper circuits having a switched
ground connection. Note that the D input to 1C5-a is normally
high with the wipers switched off; therefore, the connections to
pins 1 and 2 of IC5-a have been transposed. Rectifier D4 blocks
+12 volts from any leakage paths in the wiper circuit. A wiper
circuit with switched ground (used by General Motors) is
shown in Fig. 13. When the wipers are switched on, the relay
closes to energize the field winding in series with the armature.
A secondary field winding shunts the armature in slow speed. In
fast speed a 20-ohm resistor is place in series with the shunt
winding to minimize its effect. When the wipers are switched
off, the relay is de-energized, but its contact remains latched
closed until released mechanically by the motor when it reach-
es the park position. Figure 14 shows how to attach the control
to this type of wiper circuit to affect both slow and fast speed.
The most difficult windshield wiper circuits to interface with
are those having one fixed speed and one variable speed plus
concealed blades; some even use three-pole and even four-pole
selector switches. However, with a little patience, ingenuity, and
perhaps using a supplementary relay or the second set of timer-
relay contacts, you should be able to create a satisfactory
arrangement. (Radio-Electronics would like to hear from any-
one who feels he has developed an unusually clever circuit for
attaching the control to a popular model car, and will consider
publishing details in a future issue for the benefit of other read-
ers.) R-E

TheWunderBuss

Endnoiseand .4 /
cross-talk with ﬁ S
our exclusive
Noiseguard” .

N
Build your S-100 system &
on the WiinderBuss™ 20- —
slot bus-board with Noise-

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee / Oklahoma City, Okla. 73102

CIRCLE 56 ON FREE INFORMATION CARD

guard™ and youlll get
“textbook clean” signals.

The Noiseguard™ sys-
tem’s interlaced ground
system shields all bus lines
from cross-talk. . and low-
power active termination
absorbs noise and signal
reflections.

The printed circuit board
is double-sided and (of
course) has a solder mask.
And there’s 3 uncommitted

positions for peripheral
power,

The incomparable Wiin-
derBuss™, by Morrow’s
Micro-Stuff, is now avail-
able for $76 alone. With 10
edge connectors, $120.
With 20 edge connectors
$154. Add $3 handling.

Thinker

« 1201 10th. St
Berkeley, CA
94710

Order it at your local computer shop.
Or phone BAC/MC orders to (415) 524-5317

CIRCLE 49 ON FREE INFORMATION CARD
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AUDIO modules 15W-60W X2 under $85.00.
Free catalog: AUDIOVISION, Box 955, STN.B,
Willowdale, Ont., Canada M2K 276

PRINTED CIRCUIT

Positive Acting Photo Resist; Carbide
bits; Bubble etchers; Artwork; Epoxy

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.50 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word. . .
no minimum.

ONLY FIRST WORD AND NAME set in boid caps. Additional bold face (not available as all caps) at
10¢ per word. Payment must accompany all ads except those pilaced by accredited advertising
agencies. 5% discount for 6 Issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted until
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26).
When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding
working day.

Glass Boards.

Send stamp & address label for flyer

TRUMBULL
833 Balra Dr., El Cerrito, CA 94530

NEW electronic parts. Continuously stockad.
Stamp brings cataiog. DAYATPRO ELECTRON-
ICS, 3029 Wilshire Ln., Dept. RE, Arlington Hts.,
IL 60004

SPEAKER INFORMATION KIT

Get 70 pages of speaker facts. specs. construction tips
plus info on our raw speakers, crossovers and a line of 9
quality hi-fi speaker system kits. We'll send you our full-
color cataleg: plus How to Hook Up Your System,
an exhaustive step-by-step treatise on hi-fi system

FOR SALE

FREE catalog (anglais). IC's, semi’s. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que., Canada, H3C-1H8. US inquiries.

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

NOTICE: RECORD RATERS WANTED
(No experience required) Each morth you will
receive nationaily released albums to rate. THERE
1S NO EXTRA CHARGE for the LP's you receive.
You pay a small membership fee which covers all
costs of the LP's. We pay postage. Inreturn for your
opinion. build your LP collection. “First come basis.”
For application write: EARS. DEPT Box 10245.
5521 Center St.. Milwaukee. WI 53210.

. © 1975

BLITZ ZOINK ZATT: UNSCRAMBLE these fascinati
police communications with our CODE-BREAKER and kee
informed. Tunes all scramble frequencies, works with all scan-

SANKEN 50-watt power AMP 22.50 postpaid,
50-volt transformer for above 8.00 postpaid.

installation; and our Speaker Operating Manual.
chock tull of tacts on how to get
the most from any speaker

ners, and is factory built and guaranteed.
$34.95PP. UNSCRAMBLER KIT: La-
test Technology, 27.X2/:X'/rinch, com-
plete instructions, only $19.95PP. Thou-
sands of satisfied customers. Catalog S0¢.
Order from KRYSTAL KITS, BOX 445,
BENTONVILLE, ARK. 72712. COD or-
ders. 501-273-5340.

PRARIE SOUNDS, P.O. Box 982, Champaign, IL
61820

RECORDS-TAPES! Discounts to 73%; all labels;
no purchase obligations; newsletter; discount
dividend certificates; 100% guarantees. Free de-
tails. DISCOUNT MUSIC CLUB, 650 Main St.,
Dept. 3-1178, New Rochelle, NY 10801

system. for only $1.00. Even
if youdon't buy from us we
want you to have the facts.
That's how we got to be the
world’s largest manutfac-
turer of speaker kits.

Send to:

Speakerlab, Dept. RE-H
735N. Northlake

Seattle. WA 38103

CODE BREAK.ER

e

To run your own ciassified ad, put one word on each of the lines below and send this form along with your check
for $1.50 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

TS-510A signal generator 10-420 MHz $250.00,
USM-140C dual-trace oscilloscope $25C.00.
Stamp for catalog. E. FRENCH, Box 249, Aurora,
IL 60507

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

{ ) Plans/Kits { ) Business Opportunities { )For Sale
{ ) Education/Instruction { ) Wanted 4

PARTS! 3
q.é' Send For "(' 36 ¢pev
tube

ORDER FREE
1F NOT SHIPPED
1M 24 HOURS

Special Category: $10

7S =
CORNELL'S "

New Color Be
tube

Catalog
FLgPes Mew ftems

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) IN LOTS OF 100

1 2 3 4 5 | QUARTZ crystal-controlled clock movements
| $14.95. . . transistorized movements $8.50 . . .
use C battery . . . hands included. 60¢ shipping.
PEKO, 1215, Studio City,
s - 8 9 10 EKO, Box tudio City, CA 91604
\ TASCO offers reliable TV antenna Sys-
1 12 13 14 15 | | tem components below wholesale prices.
Write for our FREE 32 page catalog full of
| | great surplus bargains. Such bargains as:
16 17 18 19 20 1 ——
‘ @3 @ F-56—.20¢
21 22 23 24 25 | - B ., 75:3000hm
—_—— Transformer -
| “"- T ACU-1-—85¢ S
-
f'm MS-2 2-Way Splitter—$2.95 m
26 27 28 29 30 l LY ;{ MS-4 4-Way Splitter—$4.95 %
AL {? TEXAS ANTENNA SUPPLY CO. | T
= / P.0. BOX 30143 —
3 32 33 4 35 ! = HOUSTON, TEXAS 77009 | <
oo
105
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B & K test equipment. Free catalog. Free ship-
ping. Dinosaur discounts. SPACETRON-DL, 948
Prospect, Elmhurst, IL 60126

Record incoming and outgeing calls antomatically with
this all solid state umit comnected to your telephone
jack and tape recorder. Tape becomes a permanent
record. Dow't depend on your memory to recall im-
pomnl details of business and persomal calls. Easily
istalled. No extra monthly phone chgs.

WHOLESALE, auto stereos, adapters, blank
tapes. Write PACIFIC PRODUCTS, 3969 Pacific
Coast Hwy, Torrance, CA'90505

NEW, adjustable three-output, regulated power
supply, plus 900 parts worth over $400.00 in
complete cartrivision television electronics as-
sembly. Documentation included. Perfect for mi-
croprocessor and all electronic applications.
$16.95 plus $4.50 S&H. Master Charge, VISA.
Free brochure. MADISON ELECTRONICS, 369,
Madison, AL 35758. Satisfaction guaranteed.

E RQ

VI

Warld's smallest, solid state, self contained with 1.3¥
Merc. Bat. furn. Picks wp wost sounds aed transmits
without wires up to 300 ft. thru FM Radic. Tuneable.
Use as mike, ampf., alarm & alert system, bahy sitter,
hot line, etc. Mike $18.95°, Phone Call Adapter
$24.50" (* plus $1.00 ea. for pstg. & hdig.) Cal. res:
add tax. Free data. Mail Order, B/A, M/C, cod’s o.k.

> Qty. disc. avail. ANC SALES, Dept. 19, 9335 Lubec
2.1/4 x 3/4 x 172+ St Box 928, Downey, CA 30241.

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered. Burnlng. Cutting. Rifle, Pistol.
Pocket. See in Dark—Shotgun Dlrectional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
tritying, Ultrasonic, CB. Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031.

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC's and
" 50

Sinclair 3% Digit Multimeter
Batt./AC oper. tmV and . 1NA resolution.
Resistance to 20 meg. 1% accuracy. Smatl,
portable, completely assem. in case. 1yr.
guarantee. Best value ever! $59.95

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC
boards. 6-.50" LED Displays. 5314 clock
chip, transformer, all components and full
instrucs. Green and orange displays also
avail. Same kit w/.80" displays. $21.95

board solder masked

Digital Temperature Meter Kit
Indoor and outdoor. Switches back and
forth. Beautiful. 50" LED readouts. Noth-
ing like it available. Needs no additional
parts for complete, full operation. Will
measure —100° to +200°F, tenths of a de-
gree,air or liquid. Very accurate. $39.95
Beautiful hardwood case w/bezel $11.75

NiCad Batt. Fixer/Charger Kit
Opens shorted cells that won't hoid a
charge and then charges them up, all in
one kit w/full parts & instruc. §7.25

dress display option 8.

monthly publication 12
4K EIf Expansion
with Cassette I/F

%) S-100 Memory I/F $4.50

O RCA Cosmac VIP Kit 249.00 @ Tiny Basic for ANY 1802 System
(Z) Video computer with games and graphics. [ij Cassette $10.00. On ROM Monitor $38.00.
S Super Elf owners, 30% off. Object code
= '78 IC Update Master Manual listing or paper tape with manua $5.50.
O 1978 IC Update Master Manual $30.00 [l Original ELF Kit Board $14.95
u Complete IC data selector 2175 pg. Mas-

ut ter reference guide, Over 42,000 cross Video Modulator Kit

6 references. Frge update service throqgh Convert your TV set nto a high quality
a 1878. Domestic postage $3.50. Foreign monitor without affecting normal usage.
< R%0 Complete kit with full instructions.

& TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.

106 BankAmericard and Master Charge accepted.

New Cosmac Super
RCA CMOS expandable to 64K micro-
computer w/HEX keypad input and video
output for graphics. Just turn on and
start loading your program using the resi-
dent monitor on ROM. Pushbutton selec-
tion of all four CPU modes. LED indicators
of current CPU mode and four CPU states.
Single step op. for program debug. Built
In pwr. supply, 256 Bytes of RAM, audio
amp. & spkr. 100 pg. detailed assy. man.
incl. new exten. software section. PC

socketed. Comp. Kit $106.95. High ad-

display option 9.95; Custom hardwood
cab.; dritled front panel 19.75; Nicad
Battery Backup Kit w/ail pants 4.95; Fully
wired & tested in cabinet 151.70; Quest-
data 1802 software club. 10-12 pg.
.00 per yr.

Available on board options. 1K super ROM
monitor $19.95 Paraltel 1/0 port $7.95
RS232 I/F $3.50 TTY 20 ma I/F $1.95

Shipping charges will be added on charge cards.
CIRCLE 46 ON FREE INFORMATION CARD

P.0. Box 4430E Santa Clara, CA 95054 |
For will call only: (408) 988-1640
2322 Walsh Ave.
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“ELF” 60 Hz Crystal Time Base

Kit $4.40 converts digital ciocks
from AC line frequency to crystal time
base. Outstanding accuracy. Kit includes:
PC board, MM5369, crystal, resistors.
capacitors and trimmer.

Clock Calendar Kit  $23.95
CT7015 direct drive chip displays date
and time on .6” LEDS with AM-PM indi-
cator. Alarm/doze feature includes buz-
zer. Compiete with all parts, power supply
and instructions, iess case.

& all parts fully

95 Low address

2.5 MHz Frequency Counter
Kit Complete kit less case $37.50
30 MHz Frequency Counter

Kit Compiete kit less case  $47.75
Prescaler Kit to 350 MHz $19.95

PROM Eraser
Ultraviolet, assembied $49-95

Stopwatch Kit $26.95
Full six digit battery operated. 2-5 volts.
3.2768 MHz crystas accuracy. Times to
59 min., 59 sec., 991/100 sec. Times std. .
split and Taylor. 7205 chip, all compo-
nents minus case. Full instruc.

Auto Clock Kit $15.95
DC clock with 4-.50" displays. Uses
National MA-1012 module with alarm
option. Includes light dimmer, crystat
timebase PC boards Fully regulated,
comp. instructs. Add $3.95 for beautiful
dark gray case. Best value anywhere.

Board Kit
$79.95

$8.95

FREE: Send for your copy of our NEW 1978
‘QUEST CATALOG. Include 28¢ stamp.

www americanradiohistorv com

Burglar - Fire - Smoke
Alarm Catalog

* Billions of dollars lost annuolly due
to lack of protective warning olorms.

FREE CATALOG Shows you how to

protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free
engineering service.

»| Burdex Security C &y

Box 82802  RE-118  Lincoln, Ne. 68501

PC boards, your artwork. No setup charge.
$0.45/sq. in. single sided, $0.60/sq. in. double
sided. Ohio residents add 4.5% sales tax. DIGI-
TRONICS, P.O. Box 2494, Toledo, OH 43606

:

NO-ETCH

Duplicate or make additions to,
modifications of Any Etched Board.
Ideal for point-to-point or wire wrap
breadboards. Complete set of (3)
tools IP6003 $25.00 ppd. Write for
free brochure, as covered in the July
Radio-Electronics. A.F. Stahler Co.,
P.O. Box 354R, Cupertino, CA
95014-—(408) 252-4219.

©

SOLID-state brownout protector for central air-
conditioning systems. Simple 3-wire connection
to existing 24V controi transformer. $14.95 ppus.
S & S Electronics, Box 430260, Miami, FL
33143

FREE KIT Catalog

STOP!

contains

TEST &

Take a minnte & let us send
our latest kit catalog. If you like,
send us the name & address of a
friend who muy also be interested

and we'll include 10 you our booklet
""How to build-electronic thermometer'

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94

PRINTED circuit boards from camera-ready art-
work. Free details. Quantity discounts. CM CIR-
CUITS, 22 Maple Avenue, Lackawanna, NY
14218

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT
rebuilding machinery. COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.
For complete detais send name. address
2ip to
LAKESIDE INDUSTRIES
4071 N. Elston Avenue
Chicago, I}l. 60618
Phone: 312-583-6565

Ir

FREE catalog of new electronic parts. KEY
ELECTRONICS, Box 3506-RE, Schenectady, NY
12303

SHORTWAVE CATALOG

 <SILFER

s
AT H VRIS ANV

NEWEST EDITION-ONE-STOP SHOPPING FOR SWLS
e RECEIVERS special DX mods e ANTENNAS
e PRESELECTORS e TUNERS e CALIBRATORS
® CLOCKS e HEADPHONES ® BOOKS & LOGS

GILFER SHORTWAVE

Dept. RE11, Box 239, Park Ridge NJ 07656
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KITS

' KITS »

KITS

Perforated Boards NOT INCLUDED w/100 Series

103 MINI-WINK NEON FLASHER. Random
flash pattern. Interesting displays. 6 neon
lamps. AC operated.

103A (103w/PCB) . .............. 4.65
103B (103 w/PCB,CASE). .. . ..... .. 6.90

502 POWER SUPPLY. Switch from 6 to 9V DC. 100mA
output. Filtered. Manual. Stepdown transformer. insu-

lated test clips.
W +  $6.95 Complete

¥
¥
110 ELECTRONIC WHOOPER SIREN. Power-
ful wailing sound. Dual oscillator circuit. Use
with any alarm circuit. Battery not included.
10k e e Aok A s e m A - $4.95
110A(110w/PCB) .. ... ... ... .. 6.50
110B (110 w/PCB,CASE). . .

540 BINARY CLOCK. Handcraft tomorrow's timepiece
today. Watch constantly changing patterns of LED's as
they display Binary Time. This unique clock project en-
hances the learning of Digital Logic and the Binary Coding
System, as well as offering a beautifully styled conversa-
tion piece.

10 TTL INTEGRATED CIRCUITS o VOLTAGE REGULATOR
* MANUAL TEACHES BINARY SYSTEM e FAST, SLOW
AND HOLD CONTROLS # 115VAC 50 or 60Hz.

$39.95 Complete

Perforated Boards NOT INCLUDED w/100 Series

2

124 WARBLING SIREN. Two-tone oscillating
siren. Loud and penetrating, 2 1C's. For auto-
mobile or other 12 volt systems.

1240 o oA T ] eyt g $5.65
124A (124 W/PCB) . ... ... ... ... .. 7.10
124B (124 w/PCB,CASE). . ... ... .. 10.20

R
.a:;'sas’m
e
117 TUNABLE ELECTRONIC ORGAN. Tunable

7-note scale. Play sing-a-long favorites. Bat-
tery not included.

523 STROBE LITE. Create flashing light effects. Ideal for
creating kaleidoscope effects for photography. Long life
flash tube. PCB. Manual. Variable flash control. On-off
switch. Silicon diodes. 117VAC 50-60 Hz.

$22.95 Complete

105 FISH CALLER. Clicking sound imitates
distressed fish. Adjustable speed. Battery
not included

105.. .. ... .. Wi on e 58 15
105A (105 wW/PCB) .. ... ... ... ... 4.30
1058 (105 w/PCB,CASE). .. ... ... .. 5.80

N7 e P T T e AaFEn & axd ™ $7.55
M7A(117w/PCB) ... .. ... .. ... 9.50
117B (117 w/PCB,CASE) . . . . .. .. .. 12.60
Y.
h?
.
R

120 SIREN/CODE OSCILLATOR. Loud, pierc-
ing alarm. Practice Morse code. Battery not
included.

536 8-TRANSISTOR AM RADIO. Experience jewel-like
clarity in sound. The best superheterodyne kit circuit
available. SEPARATE LOCAL OSCILLATOR for high sensi-
tivity and excellent selectivity. Unique IF Transformer
mounting system. Manual 9V battery required (not
included). ,.

$16.45 Complete

-
- “?ﬂ
.;&Q
107 COLOR ORGAN CONTROL — 3 CHAN-
NEL. Over 200W per channel. Separate sensi-

tivity control. Hi-mid-lo frequency response.
AC operated.

1[0 748 s ® b o PR S .$9.20
107A (107 w/PCB) . ... ... ... 11.85
107B (107 w/PCB,CASE) . . . ... .. .. 14.95

TR v iy PP 8% oorlogal $4.20

120A (120 w/PCB) . . .. .. ol W 5.55

120B (120 w/PCB,CASE). .. ... .. ... 8.65
- L)

104 VARIABLE STROBE LIGHT Great for par-

ties and photography. Variable flash rate. AC
operated.

O 5 270 & B el = R 6 2 B =18 $10.60
104A (104 w/PCB) . ... .. .......1485
104B (104 w/PCB,CASE) . . . ... .. .. 20.35

504 TRANSISTOR AMPLIFIER. 4 Transistors. Push-Pull
output. Variable volume control. Requires one 9V battery
(not included). PCB. Manuat. 3 transformer stages for
maximum gain. Power output 360mW. Can be operated
with any 3.2 — 8 ohm speaker.

s ,
$6.95 Complete

118 TV SCRAMBLER. Tunable to all VHF sta-
tions. 30 foot range. Battery not included.

8 iy S s im0 NG o D e 3 $1.95
118A(118wW/PCB) ... ........ .. 2.90
118B (118 w/PCB,CASE) . ... ... . ... 4.40

126 PROGRAMMABLE DOORBELL. Adjust-
able rate and pitch for 15 musical notes. Play
favorite tunes. 6 IC's. Uses existing trans-
former and switch.

126 mesie o man e e al $16.95
126A (126 w/PCB) . ... ... ..... 23.70
126B (126 w/PCB,CASE) . .. ... .. .. 29.20

510 FIVE TUBE RADIO. Rediscover TUBES. This fun an-
tique circuit offers high selectivity and sensitivity. 2 IF
Transformers. Hi-Q Ferrite antenna. Manual. Super-
heterodyne circuit. Large PM speaker. For 110-120 VAC
or DC.

; $34.95 Complete

401 TACHDMETER. Know exactly when to shift. This fab-
ulous Tach, with a range from 0-8 grand, will mount any-
where — dash, steering column, boat, motorcycle frame,
etc. 250° wide sweep scale. Reading accuracy within 2%
of full scale. PCB. Manual. llluminated dial. For all cylin-
der engines.

$27.95 Complete

RN
o

122 COMPUTER SOUND EFFECTS GENERA-
TOR. Produces weird, spacey sounds. 4 IC's.
Control tone, rate and blip or glide. Battery not
included.

DO NOT SEND CASH * NO COD » ORDER BY PHONE OR MAIL

MINIMUM ORDER $10.00. CALIF. RESIDENTS
SEND CHECK OR
WE PAY POSTAGE AND HANDLING MONEY ORDER TO:

ADD 6% SALES TAX.

IN U.S.A. OVERSEAS COUNTRIES:
ADD 15% OF TOTAL FOR POSTAGE.

CIRCLE 10 ON FREE INFORMATION CARD

www.americanradiohistorv.com

lopmm wisml "N w . N .. $14.95
122A (122 wW/PCB) .. ... ... ... 19.4¢
122B (122 w/PCB,CASE) . .. . ... ... 22.7¢
. I 1 ’_"‘|
We accept: ‘-
VISA, JE oo ]
MASTER CHARGE CALL NOW TOLL “REc
BANKAMERICARD,

800-824-5136
IN CALIFORNIA CALL 800-852-7631
ASK FOR OPERATOR 318

Gr‘aymar‘klnternatlonal Inc.

1751 McGaw Avenue Det. 11 Irvine,CA 92714 (714) 540-5480

861 HIAW3IAON

-h
o
-
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TAPE RECORDER!
5 TRACK, 4CASSETTE,

vt °  RECORD ANOTHER, ALL CONT-

THE NEW \ TOL SIGNALS ON EDGE CONNE-

0 CTORSI 2000FT (/4"TAPE /CASS-
99 ETTE, PRINTED CIRCUIT MOTOR

. ]
HOBBY WORLD | [swo®ir-ians
QUALITY MFG! REQUIRES I2VOLT 5AMP DC;
DATA BOQK 8 | CASSETTE FURNISHED; WT 85
CATALOG LBS SHIP'D COD. BOOK $25, CASSETTE $25.

STEPPING MOTOR
Your source for factory prime, ‘ I57/STEPR, 28VOLT, LEAD
professional quality equip- SCREW SHAFT PRECISION BALL
ment. Computers, add-on | WiriroLComéra cine ba50°
boards, IC's, sockets, resistors,

SHAFT 3I0DIA5 I/I6LG 4"WORKING,
MOTOR 1 7/16"DIA 2 15/16"L ONG

supplies, tools, test equipment, NEW CATALOG!

K . onn 72 + PLEASE
books, and more. Shop your buy list at Hobby World. You'll find SEND SELF ADDRESSED STAMPED
what you want, and atf a solid savings. For example, look at R O REENCORNOW
this month’s specials: DC MOTORS @ =

THE NEW ELENCO 37, DIGIT SOLID STATE MULTIMETER swau, Sz 1580l G W)
The ultimate in performance: measures resistance to .01 ohms, voltage to DIA |/2"L'G, PM FIELD, BALL BEARING,28VOLT]
100 micro-volfs, current fo one micro-amp. Assembled and tested, with REMOVED FROM EQUIP. $6.00 EACH
2-Year warranty. Lists at $99.95, HOBBY WORLD PRICE ONLY $74.95! WMUMETAL SHIELDas, Sevorr & SM ey
16K MEMORY ADD-ON FOR APPLE OR TRS-80 LI e O%Erf.gmrgfd,ﬁgs‘ g

. n » SH {
HOBBY WORLD PRICE IS ONLY $145.00 (specify when ordering) ‘ DIA 3/8"LONG, PM FIELD, WIRE LEADS, $500
WAHL ISO-TIP CORDLESS SOLDERING IRON ADD $3.00 POSTAGE -BAL ANCE_REFUNDED

Lists at $19.95, BUT HOBBY WORLD HAS IT FOR $14.95! WIREWRAR 6oL, 8-16pIN

Includes ni-cad batteries and wall plug transformer. : ClRCUlTBOAR

r———————_ -— ———_——_——1 ai‘ngPR”"JB,Bsc;ﬁGCFg“NOE25 sQ.
CTORS,

I SEND ME A FREE CATALOG! Hobby World | tNEW K YU STRIPSFACH 2008
19355 B Cent #6 LUGE BOARDS! epoxy-cLASS,

I Business Center Dr | 2 SIDE COPPER, I/16"X 7 1/2"X 10 1/2" DRILLED

| = Northridge CA 94324 I FORT-IPIN, 2N8Y-I_?PIP:J.|-34EISN.&4-28$Plg

! s MA HRU HOLES, EACH $5.00

| TELEPHONE ORDERS | NO.2 SAME EXCEPT HAS I3-I6PIN,& 36-14PIN

1 Address Inside Cal 213 886 9200 I PATTERNS, YOU ETCH.$7.50 MIN ORDER $10.00

| & = Outside Cal 800 423 5387 | J&E ELECTRONICS SALES

L RE-NOV J EO BOX 4504, FT.WORTH,TX.?GIO(d

____——___CFC?ET:?N_FR?ETJFORMA_'NON CARD i CIRCLE 55 ON FREE INFORMATION CARD

Looking for Original Japanese Replacement Parts for CB, TV and Stereo ?
EINENIDIE ETEEMITE EETEEF I SRR BT TR TS e

. E 5.60 L 1.40 UHIC 005
K d .80 Y y 50 UPC 20C
! i ! 4.40 " 60 | 1.80 UPC 563
7 80 f .90 o 45 [ 1.60 UPC575C
A 1 ! 1.90 10 | 2.40 UPC 576
3 .80 ! 1.90 .90 1 1. 1.20 UPC 592H2
.70 | .80 ! .70 1.30 | 1.45 (1.60 UPC 1001H
. 3.55 d 2.00 1.30 | 145 [1.60 UPC 1008C
. 355 50 .70 1.30 | 1.45 |1.60 UPC 1020+
E -58 .90 1.20 3.40 | 355 (3.90 UPC 1025
5 .64 80 225 1.30 | 145 |1.60 UPC 1156
2. 250 .20 370 130 | 1.70 '1.90 UPD 857C
420 | 4.40 .50 .70 4.20 (4.40 |4.90 UPD 858C
250 | 270 30 1.60 250|270 |3.00 PLL O1A
3.20 | 3.40 30 1.60 150|175 (1.95 PLL 024
3.40 | 355 45 1.80 1.80 (2.00 (228 PLL 034
80 | 90 .60 2.00 180 | 2.00 |2.25 15 84
80 | .90 .60 2.00 1.90 | 2.10 [2.40 15 188
.70 | .80 .30 45 150 [ 1.75 1.9 15 332
3.20 | 3.60 .80 2.40 1.60 [ 1.80 |2.00 1S 953
50 | 64 .30 266 200 | 220 (250 1S 1007
11.00 {12.80 .40 3.90 250 |2.70 [3.00 1S 1209
251 .38 .30 1.60 250 | 2.70 (3.00 1S 1211
50| .64 .80 .80 250 (270 (3.00 1S 1555
50 | .64 60 .80 2.50 | 270 [3.00 1S 1588
1.80 | 2.00 .30 1.60 1.80 [ 2.00 (2.25 1S 1885
220 [ 2.70 .30 45 1.80.| 2.00 |2.25 1S 2076
1.30 [ 1.70 .50 2.90 1.90 | 2.10 |2.40 1S 2093
220 | 270 .10 2.80 2.00 | 2.20 |2.50 1S 2473
30 . .60 .80 3.80 | 4.00 |4.40 IN 34
2SB 186 .30 .60 80 4.20 | 4.40 |4.90 IN 60
2sB 187 30 .60 .80 450 | 5.00 | 560 1001
258 324 .30 70 .80 200 [2.20 | 2.50
25B 367 30 .70 .90 2.00 (2.20 | 250
258 405 3.20 70 90 .80 | 1.10 | 1.20
258 407 60 .80 1.00 .90 | 1.10 1.20
258 434 70 .88 110 1.10{ 1.25 | 1.40
258473 .60 180 2.25 200 | 2.20 (2.50
2SB 474 3.00 .80 1.20 130 1 1.90
258 507 .25 .60 80 250 2.90
2B S11 1.30 45 .60 2.00 2.50
25B 536 .40 85 1.10 1.50 2.00
258 557 1.00 40 50 130 1.60
258 595 .45 60 1.90 2.40
25B 596 .90 50 .00 5.80
258 600 .30 .56 3.00 3.40
25C 183 1.50 50 3.40 3.90
25C 184 25 .40 .00 5.80
25C 281 220 .60 .00 5.80
1]
Q
g
E Minimum order §5.00 Ohio residents add 4 s tox Add $1.00 postage end hendiing IMMEDIATE DELIVERY wiTHIN 48 HOURS
O Quantity discount prices Ask For Our Complete Price List Manutacturer inquiries Welcomed ON A TRANSISTORS IN STOCK
L ALL PARTS GUARANTEED FACTORY DEFECT L 0 0
|
i TOLL FREE TELEPHONE FUJI-SVEA ENTERPRISE
(@) P .
b Nationwide 800/543-1607 LOCAL 513/874-0220 alBiisionloffhy “[JD‘QS‘;Q" Incorporated
pt.
é Ohlo 800/582-1630 874-0223 P.O. Box 40325 Cincinnoti, Ohio 45240
Hours Mon Fri 10-7 Sat 11-5 Telex 21-4732

WWW americanradiohistorv com
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1978 IC MASTER

Complete integrated
circuit data selector New
1978 edition (2200 pages)
15 twice as big as last
year. Master guide to the
latest |.C's inciuding
microprocessors and
consumer circuits

Free quarterly updates

$24-85 $19.95

Tremendous Opportunity,
Subject to Prior Sale, Lowest Price
Ever Ottered Anywhere.

TTL LOW POWER SCHOTTKY PLASTIC DUAL-IN-UNE I.C.

Part No. Price Part No.Price  PartNo. Price  Part No. Price PartNo. Price  PartNo. Price

74LS00 .15  74LS47 89  74LS123 79 74LS170 1.25  74LS258 .75  74LS368 55
74507 15  74LS48 89  74LS124 99  74LS173 95  74LS259 145  74LS373 175
74LS02 15 74549 89 7418125 59 7418174 69 74L8260 29 74LS374 175
74LS03 15 741551 19 74LS126 59 74LS175 69 7415261 1.85 74L8375 65
74LS04 19 74LS54 19 74LS132 79 74LS181 250 741S266 .39  74LS377 150
74505 19 74LS55 19  74LS133 29 7405183 350 7415273 165  74LS378 125
74LS08 19 741563 1.50 74L5136 39 74LS190 89 74L8275 4.50 74LS379 1.35
74LS09 19 74LS73 29  74LS138 64 74LS191 89 7418279 59 7415386 49
74L810 15  74LS74 35 74LS139 64 74LS192 95  74LS280 175  74LS390 150
74LS11 19 74LS75 49 74LS145 .99 74LS193 95 7418283 .85  74(S393 125
741812 19 74LS76 39  74LS147 7418194 75  74LS290 85 7405395 150
74L813 35  74LS78 39 74LS148 99 74LS195 66  74LS293 110 7415396 170
74US14 59  74LS83 .79  74LS151 59 74LS196 109  74LS295 125 7415398 2.65
74LS15 19 74LS85 99  74LS153 59  74LS197 1 7415298 1.25 7415399 1.50
740820 15  74LS86 35  74LS155 99  74LS221 1 7418299 295 7415424 450
740521 19 74LS90 59  74LS156 80  74LS240 1 7415324 125  74LS445 1.25
740822 19 74LS91 99  740S157 59  74LS241 1 7418325 255 7415447 1.25
74LS26 25 74LS92 59 7415158 69 74LS242 1. 7418326 255 7415490 195

1

1

1

1

Dual In-line
Sockets . ;’L.E’JEKEE:I‘ISESOCKEY FOR IC PACKAGES

. . ® HIGH RELIABILITY GAS TIGHT JOINT
Finest Quality © FULLY QUALIFIED TO Mi15:8374
Sockets Available ® COMPACT LOW PROFILE DESIGN

& NO WICKING WHEN SOLDERED TO
Anywhere PC BOARD
® FLAMMABILITY RATING -UL-940V O3

Stock level Contacts Price

14000 8 PIN 1
345000 14 PIN A3
156000 16 PIN 15
33000 18 PIN .19
18000 22 PIN .27
84000 24 PIN .28
25000 28PIN .36
46000 40 PIN A8

<]
&}

741827 21 741593 49 74LS160 84 7415243 74L8327 255 7415668 90
74828 21 741895 70 741.S161 .84 74LS244 74LS347 125  74LS669 .90
74L830 15 74LS96 99 745162 84  74LS245 7418348 1.75  74LS670 2.00
740832 25  74LS107 39 745163 84  74LS247 7415352 135
740833 27 7415109 32 741S164 89  74LS248 125 7418353 1.35
740837 23 7ALS112 32 748465 125 74LS249 125  74LS362 700
74L838 23 74LS113 .39 7405166 145 74LS251 85  74LS365 55
74LS20 19 74LS114 39 748468 150 7415253 85  74LS366 55
740842 54  74LS122 50 7408169 150 7415257 60  74LS367 55

'Mkoioio‘oioiomg
GRRRROOG

All new major manufacturer prod-
uction material offered.
Largest variety of device types
available anywhere.

UV EPROM MOS Static RAM’'S MICROPROCESSOR
Stock level Part No. Price CHIPS

Stock level Part No. Pri ;
7300 2708 7.99 Y e CPU's
6800 TMS 2716 24.95 41400 2114 7.50 Stock level  Part No Price
N : AK1Kx 4) 450NS 21600 8080A 3%:955.50
ks Refast 59500 2102LFPC 1.19 | 2700 6800 ®:867.95

replacement for 2708.

1K 350NS { Low Power)
T \ MOS Dynamic RAM'S INTERFACE
INSTRUMENT ] . SUPPORT CIRCUITS
1 Amp Rectitiers (Epoxy} 1:.::";2;";5::::’ Stock level Part No. Price Stock level Part No Price
Siock leve| art No. rice ock level al 0. rice
e s e U 21110 4K4060  3.95 | 250 22 198
gMilon 1NGOZ 100V 039 5rOO0  WoaM 00V 32 S00HS 1800 8214 #853.95
sIMillon INA: 200V 040 B000  WoeM ooV 39 27550 16K 41 6'3 1 1 .95 11200 8216 1.98
iy e Sy & T wow e @ s I
18 Milllon 1N4007 1000V 07
\ / 18650 16K 416-5 8.95| 2% &z R
i Part No Price 1 S00NS 1000 8238 4.75
svggi:gll\s“G 1N914  (100vans)  .027 —__UARTS 4900 8251  5854.95
1N4148  (oovans) 027 Stock level Part No. Price 500 8253 14.95

s0000  AY5-1013A 4.95 | S0 &o; 99
9200 AY3-1015 5.95 300 8259 1495

Z280-CPU Z280-S10/0 59.00
Z8OA-CPU ZB80A-SIOI0  68.00

Z80-PIO {common TX & RX clocks 1K CMOS RAM 1500 6810 3983.50
ZBOA-PIO Sl PG . 1700 6820 #953.95
280.CTC 7805101 59.00 Stock level Part No. Price 1400 6821 B3:043.95
Z80A-CTC Z80A-SIO/1  68.00 4400 5101 4.95 2800 6850 $9854.95

(separate TX & RX clocks 450NS (Low Power) * 700 6852 B5964.95

without DTRB)

P.0O BOX 1035 FRAMINGHAM. MASSACHUSETTS 01701 |, | 14 /11 ORDER $10.00 ® ADD $2.00TO

Over - the - counter sales. COVER POSTAGE & HANDLING @ Canadian

12 Mercer Rd.. Natick. Mass 01760 customers add 30% tor exchange and handling. All
Benind Zayres on Rte 3 federal and provincial taxes extra

Telephone Orders & Enquires (617)879-0077 Foreign customers piease remit payment on an

IN CANADA 3 LOCATIONS international bank draft or international postal

money order in American dollars
5651 FERRIER ST 4800 DUFFERIN ST. BAXTER CENTRE

MONTREAL, QUEBEC DOWNSVIEW, ONTARIO 1050 BAXTER ROAD
HAP 2K5 M3H 589 OTTAWA, ONTARIO
Tet: (514) 7356425 Tel: (416)661-1115 K2C 3p2

Tel: (613) 820-9471
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NAME brand test equipment. Up to 50% dis-
count. Free catalog and price list. SALEN ELEC-
TRONICS, P.O. Box 82, Skokie, IL 60076

PLANS & KITS

SCANNER users—build many useful accesso-
ries. Free kit catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

CONSTRUCTION plans; over 100. From TV to
telephone, from broadcasting to computers. Cat-
alog air mailed $1.00; includes year's subscrip-
tion to Electronic Newsletter. DON BRITTON
ENTERPRISES, PO Box G, Waikiki, HI 96815

HOBBYIST give your project the professional
look. Printed circuit boards from your sketch or
artwork. Affordable prices. Also fun kit projects.
Rush free details. DANOCINTHS, Box 261, West-

LINEAR AMPLIFIER: Ham only 2-30 MHz, 100
watt, solid-state. FREQUENCY COUNTER: 300
MHz, miniportable/mobile, memory! VOX—
COMPRESSOR: Splatter-free modulation boost-
er. Construction plans $3.00 each. All $7.50!
Many others, catalog with order. PANAXIS PRO-
DUCTIONS, Box 130-F11, Paradise, CA 95969

AMPLIFIER kits: Low TIM, Class A, BI-FET cir-
cuitry. Free 60-page manual. MOONLIGHTER
ELECTRONICS, 117 Inverness, San Francisco,
CA 94132

TESLA coil: simplified instructions, inexpensive
parts easily obtained, plans $3.00. TOM
ABRAMS, 1359 Lakeland Drive, North Charles-
ton, SC 29406

PROJECTIONTV . . . Convertyour TV to project
7-foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
lllustrated information free. MACROCOMM,

GOVERNMENT SURPLUS

JEEPS — $59.30! — Cars — $33.501 — 200,000
items! Government surplus—most comprehen-
sive directory available tells how, where to buy—
your area—$2.00—moneyback guarantee—
GOVERNMENT INFORMATION SERVICES, De-
partment VA— 10, Box 99249, San Francisco, CA
94109

BIORHYTHMS

PERSONALIZED biorhythms. Three month print-
out only $1.00, send birthdate. BRIAN PETER-
SON, Box 231, Northfield, MN 55057

BUSINESS OPPORTUNITIES

land, Ml 48185

Washington Crossing, PA 18977

o |- Delta I Ready With The
52090 - World's Best Baroaing!

MOTION DETECTOR change of » 5% or more, triggers the detector, Works within a

. . range of 0.1 candlepower (almost dark), to 100 candlepower,
When there is & new development in electronice, 1t takes some " POl !
e A

HIGHLY

i " PROFITABLE ON E-MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-K, Box 248,
Walnut Creek, CA 94597.

b A 11

Yol 1o
wHO™
W-H-0-0F"

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY
11235

The Motion Detector works on a CHANGE OF LIGHT. Any

i ) g 01 ternal light so i
tima Befarel thad d i L Y ad (nq‘:hu;dhnle), a range of 1000 to 1. NO external light source is
experimenters, especially ot aurplus prices. This time we have .
reversed the trend. and announce a NELTA EXCLUSIVE, the
DELTA MOTION DETECTOR. This device detects any motion
or movement for a minimum distance of A-f. The secret is in the
ultra-complex custom LS chip. which comhines the latest in
linear & digital circuitrv. The device is completely gelf-

When left in a darkened or semi-darkened room, the Motion
Detector acts as a fantastic FIRE ALARM. The light from a
single match, anywhere in the room, triggers the alarm, so that
the device becomes an intrusion alarm and fire alarm, all in one.

MECHANICALLY INCLINED INDIVIDUALS

—WANTED—

contained, in a case 6 x 1 x 2 4", and operates from four "AA"  Delta No. Description Sale

NiCad batteries. Nothing else is needed, for thedevicetoperform [ 5611R Complete motion detector kit (less . . .
ite l&u.sxc (;:incn.m, oton dellec(mn. When;n:uu_?;r movgment Emerlei $24.50 Assemble electronic devices in your home. Get started in
is_detected, a “whoop” alarm is sounde e 1072R Motion Detector Chip onty, with data 8.95 y i

DETECTOR is desiuned 1o provide sither an audible or silent  CJ 5611R P.C. boards, set of 2 6.50 spare time. Experience, Knowledge or Investment Not
alarm. The silent alarm is controlled by a timer, which delays (1 5288R "AA” NICad Batteries, set of 4 4.50 Necessary. Expect big profits: $300 - $600/Wk. Possible.
the nlarm up to 30 seconds. The silent alarm activates arclay,  [1 5636R Battery charger for above .95 te f " ol

whose cantacts are brought out to plug, and will activate ANY — [) 863SR C. bied kit, Write for free literature telling how.

device, such as siren, horn, tape- recorder, telephone dinler. etc.  gamg. charger 69.50

{ ELECTRONIC DEVELOPMENT LAB

STEP UP/STEP DOWN Box 1535R, Pinellas Park, FL 33565

ISOLATION
TRANSFORMER

GOLD PLATED WIRE WRAP
PROTOTYPE BOARDS

Wire wrap haards for

prototypin
Hard-to-find step up or down hiave been very expensive, wi erma
imolation teansformer. 1t will | & 82000 for same of the mecgiurs atory LO8rdarunning in excesq of
take either 208 or 230 volts, and a fantastic board, that brings th hischly d ¢ havecome up with
yive an output of 115 volts, or it the price range of ; K s desirabledevice within
will take an input of 115 volis isi s 7% x
and give an output of either 208 i
or 230 volts. Rating is RO(1 VA

[ m——em—
7 GATGH-A-PULSE II

£ or small run permanent work

FERRO RESONANT
TRANSFORMER

Hag 12V 4 amp winding & 26V
(& @ For  building

it

computers, lab power su(vplies,

dual purpose, go th /7
batterv chargers. Brand new: may be used for 14 3 Pose, 8o that
designed for computer huffa, SRAMER catalog shows o | § wrap mnﬂ_ﬁ'ﬁ(quuhmmmzheépu{?r'.elgozﬂj'ﬁ,ﬁ' All the wire 177
Complete with 6 infd capacitar B /; ““."“, b rating “‘,(;‘ “rapping. The board has n ground plane. Lmdm'{‘,r' icity i /
Wt 35 the L i 20 D 65928 | § with pins from cnch plane at everv socket. Thare pre 5 Sy 7/
.50 ea. (2 1, ontacts on i - 10 N SPEED AT
o baseh 2005 s | § b e s s BTt T e ol el

sealed in protective plagt, i T ass, and each
AMPEX We have scquired an inventory of AMPEX 101 mil recording | § board. 03 6592R " o1¢ Wejust can'tsay enough about this
tape These tapes have heen used one time hy government v
TAPE  wcather stations. and then we get them On standard 7" AMPEX

reel. [) 5588R $1.75 (4 for $6)

2= 4 to 15V LEVELS
——

=,  Compatible with DTL, TTL,
“uy,  CMOS, MOS, and Microproces:
\ sors using a4 to 15V power
\\ supply. Threshotds automatically
programmed. Automatic resetting
memory. No adjustment required.
Visual indication of logic levels, using
LEDs to show high, low, bad level or
open circutt logic and pulses. Highly
sophisticated, shirt pocket portable
(protective tip cap and removable
coil cord). Eliminates need for heavy
% test equipment. A definite savings
& In tme and money for engineer
3 and technician

%%% o 10 Nsec pulse response

v o QOpen circuit detection
© Replaceable tip & cord

SERIES SN74XX BENT PIN SPECIAL

Pelta has a lot of SERIES SN74XX ICs, plus a few linears, which

were removed from wire wrap boards. Included are just ahout

every SN74XX in the book, plus op amps, phase locked loopa,

etc.,and others found in a sophisticated computer system. Only  $

defect ia pins hent when remaved fram hoard. We are selling

these in lots of 125 which will include & good cross-section of the

mixture. Money back guarantee if not 1004 satisfied. No choices

at this price. hut vou will get a good working supplv of these (3 for $28)
useful devices. [J4591R 125-pc. set, SN74XX & linears

Pat Pend

Dealer
inquiries

The VIDEOCUBE is an RF Oscillator Modulator. which can
take asits input a composite video signal, such as the output of a
TV game. viden camera, or video output of a micre or mini
computer, and present it tn the atenna terminals of a
conventional b & w or calor TV set, and displaving the
information as if it was a monitor.

The VIDEOCUBE comes with a 300 chm output. and a selector
switch for switching between TV and Videocube. Videocuhe: 5 to
12 VDC and draws about {0 mils. Meets all FCC requirements
for this type of device, and is so certifiert

*Complete kit” contains all parts necessary (o make an
operating Videocube, which incfudes the p.c. hoard, the shield,
the special awitch, special ciapacitors, coils and balun
transformer, plus all resistors. capocitors and diodes. The
“partial kit” contains all the hard-to get purts, and you use your
own resistars. capacitors & diodes. the kit comes with complete
instructions, circuit diagram und assembly drawings. plus a

welcome

ONLY

o High input impedance
o Pulse stretching

ERELE e R e e 0 * Multi-family
LiecCtronics

1 5500 Comrle(n Kit of Parts $13.95 12 for ’25}

[J 5500 Partial KK of parts $11.95 (2 for $22'
» m EREE SPECIAL PAK-11 $51.95
O o worth pre nclase CATALOG Includes astandard coiled cord, coiled cord
= en In our area, North- ase clos with micro hooks, adapter for using CATCH-
g 23.'«7.2"'.."5:1'?:7“';:?.:": E:m‘;‘:“:,f:';::e' A-PULSE on logic families whose power
S S e nded. A supply 1s 15V 0 25V. Shipping add § 2 00per
[ loaded with many de'sllr-xe ‘ - probe.
o | Gmpueareiny Q) = S\ 27
BN ey ELECTRONICS Y17 ELECTRONICS

N

o ATLANTA, GEORGIA P.0. BOX 2, DEPT. 11R h
o) Send for new catalog 19— 7 OAKLAND ST., Box 19299, San Diego CA 92119
35 DELTA ELECTRONIC HOBBIES 120kpagesictfcomputacis AMESBURY, MASS. (714) 447-1770
< 5151 BUFORD HWY, DORAVILLE, ATLANTA, GA. N ore A= 01913
[ef
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Radio Shack: No. 1 Parts Place

Low Prices and New Items Everyday!

Top-quality devices, fully functional, carefuily inspected. Guaranteed to meet all specifications, both electrically and mechanically. All are made
by well-known American manufacturers, and all have to pass manufacturer’s quality control procedures. These are not rejects, not failouts, not

seconds. In fact, there are none better on the market! Always count on Radio Shack for the finest qualit

y electronic parts!

Linear ICs

By National Semiconductor
and Motorola — first quality

Type Cat. No. ONLY
301CN 276-017 48¢
324N 276-1711 1.49
339N 276-1712 1.49
386CN 276-1731 99¢
555CN 276-1723 79¢
§56CN 276-1728 139
566CN 276-1724 1.69
567CN 276-1721 1.99
723CN 276-1740 69¢
741CN 276-007 49¢
741H 276-010 49¢
3900N 276-1713 99¢
3909N 276-1705 99¢
391N 276-1706 1.99
4558CN 276-038 79¢
75491 276-1701 99¢
75492 276-1702 99¢
7805 276-1770 1.29
7812 276-1771 1.29
7815 276-1772 1.29

Hand-Held 6-Digit
Frequency Counter

* Counts from 9 995

100 Hz to 45 MHz
® kHz and MHz

Decimals
A high quality "pocket’ counter with
accuracy of 3ppm at 25°C or less than
30 Hz at 10 MHz! Overload-protected
1-meg input. Sensitivity, 30 mV up to 30

Wire Wrapping Accessories

IC Socket Wrapping Tool. Strips and wra, 0-uaugc
wire. 2761570 . . 695

8-Bit Data Bus,

16-Bit Address Bus

8080A Microprocessor. 100% prime
CPU handles up to 65K bytes memorz.
276-2510. 12.95

RAM Memory IC

Under 450 nS
Access Time

ey

2102 1K Static RAM. Low power ver-
sion. 16-pin DIP. Buy 8 and save!
276-2501 ... ... . .. 2.49 Ea. or 8/14.95

Mz Lead-zere blanking. Just 3xa72" 14-Fin Wire Wrapping Sockets. 276-1993 21.28
With mini-rod antenna, leads, case. in- LI Yg‘m‘"‘_“z";gf:;;‘d AL e
structions. Requires 9V alkaline 50° Red 30-ga. Kynar® Wire. 278-501 1.99
battery. 22-381 ............ .. 99.95 50° White 30-ga. Kynar Wire. 278-502 1.99
50" ‘Blue 30-ga. Kynar Wire. 278-503 1.99
NEw IC Breadboard Solar Cells
m b .
@ Sockets © Electricity from Light!
PIOPTN WIS

Modutar boards snap together and feature standard 0.3" center. Ac-
cepts 22 through 30-gauge solid hookup wire.

@l 550 connections in 2 bus strips of 40 tie points each with 47 rows of
5 connected tie points. 2Y8x6" 276-174 9.95
270 connections in 2 bus strips of 40 tie points each with 23 rows of
5 connected tie points. 2v8x3%" 276-175

4cm x 2cm
Slilcon
Cell

Silicon type cell converts light
to electrical power, delivering
up to 100 mA at 0.5V. Use sev-
eral in series-parallel for

2% Dia.
Silicon
Cell

Highly efficient! Delivers up to
400 mA at 0.5V. Ideal for solar
power projects, battery charg-
ing and operating electronic

TTL and
CMOS Logic ICs

Full-Spec Devices
Direct from
Motorola and i
Natlonal Semiconductor

Type Cat. No. ONLY
7400 276-1801 35¢
7402 276-1811 39¢
7404 276-1802 35¢
7406 276-1821 49¢
7410 276-1807 39¢
7413 276-1815 79¢
7420 276-1809 39¢
7427 276-1823 49¢
7432 276-1824 49¢
7441 276-1804 99¢
7447 276-1805 99¢
7448 276-1816 99¢
7451 276-1825 39¢
7473 276-1803 49¢
7474 276-1818 49¢
7475 276-1806 79¢
7476 276-1813 59¢
7485 276-1826 1.19
7486 276-1827 49¢
7490 276-1808 79¢
7492 276-1819 69¢
74123 276-1817 99¢
74145 276-1828 1.19
74150 276-1829 1.39
74154 276-1834 1.29
74192 276-1831 1.19
74193 276-1820 119
74194 276-1832 1.19
74196 276-1833 1.29
4001 276-2401 48¢
4011 276-2411 49¢
4013 276-2413 a89¢
4017 276-2417 1.49
4020 276-2420 1.49
4027 276-2427 89¢
4049 276-2449 69¢
4050 276-2450 69¢
4511 276-2447 1.89
4518 276-2490 1.49

[ MIni-Socket. 22 rows of 5 tie points each, plus 2 bus strips with 10] higher voltage or current. equipment.
connections each. 2Yex17%" 276-176 .. ... .................. 3951 276-120 ................ 299  276-121 .. .n. .ot e 5.99
Low-Cost Power Transformers | NEW 3-Amp 4PDT
-
e Primaries Designed to Operate from 120VAC, 60 Hz P b Relay
e Solder Lugs for Easy Wiring or PC Board Mounting ""

With Clear
Volts Current Cat. No. Each Volts Current Cat. No. Each grotzt:rcﬁvo
6.3 1.2A 273-050 2.49 6.3 CT 3A 273-1510 3.9
6.3 300 mA 273-1384 1.99 12.6 CT 3A 273-1511 4.69
12 300 mA 273-1385 1.99 25.2CT 2A 273-1512 4.99 Switch up to four different circuits!
24 300 mA 273-1386 2.49 12 5A 273-1513 8.95 Contacts rated 3 amps at 125VAC.
24 1.2A 273-1480 2.9 18 CT" 4A 273-1514 8.95 12VDC coil, 160 ohms resistance. Sol-
12.6 CT 1.2A 273-1505 2.89 18 CT 2A 273-1515 4.99 der terminals. Just 13%x1%ex'¥1e"

*Ideal for 5V {using CT) or 12V solid-state regulators

275-214

Digital Integrated Circuits. Complete
specs. AC test circuits, waveforms.
62-1370 3
Voltage Regulator Handbook.
62-13%1 2.95
Linear Integrated Circuits. Covers
op-amps, voitage regulators, more.
62-1372 ... .. . e megETTER 3.95
LinearApplications. Fully indexed and
cross-referenced. 62-1373 .. .. ... 2.95
Linear Applications, Vol. 2. The latest
data sheets, applications.

62-1374

Radio Shack Reference Books

CMOS Integrated Circuits. Covers 74C
series, CD4000 with data specs.
62-1375
Memory Data Book. ;
62-1376 ° .3.95
intel® 8080/8085 Programming Man-
ual. Uses Intel's assembly language.
62-1377 ... ¢6 .. -tis aodima . 45439
intel Memory Design Handbook.
Companion to Data Catalog, below.
62-1378 3.95
intel Data Catalog. 928 pages of com-
plete specs on most intel standard de-
. 4.95

Paddle
Switches

, NEW

Lighted DPDT
Pushbutton
Switch

NEW

Push-on/push-off
switch rated 4A
at 12vDC. Button
glowsredin“on”
position. Mounts

Rated 6 Amps
at 125VAC

Mounts in 3" round hole—no
need to cut sguare opening.

SPST Black. 275-641 ... .. 1.69 in %" hole. U.L.
SPDT Red. 275-642 .. ... .. 1.89 listed.
DPDT Black. 275-643 .. .. .. 2.19 275-675 ....4.69

8-Rocker
DIP Switch
Standard

.100x.300”
DIP

Epoxy-Glass
; Plug-In
PC
Boards

vices. 62-1379
g

| For 22-pin connectors. 4/2x4"
‘10" grid. 3 styles available.

Designed for easy change of{ Standard. 276-155...... 4.49
preset logic states in digital cir-|  Digital. 276-156 . ....... 4.49
cuits. Fits 16-pin IC socket or} Op-Amp. 276-157 ... ... 4.49

mounts on PC board.
2751301 ... .. ..

22-Pin Dual Connector.

Coooo...1.99] 2761551 ... ... 2.99

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers

Radie fhaek

A DIVISION OF TANDY CORPORATION ¢ FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN NINE COUNTRIES

www.americanradiohistorv.com
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CABLE FM station. No experience required,
excellent spare-time income, others operate for
you. Details free. BROADCASTING, Box 130-
F11, Paradise, CA 95969

WANTED: Manual for model MC-930 TV camera
by Javelin Electronics. DAN OGLE, Box 84,
Council, ID 83612

EDUCATION & INSTRUCTION

GRANTHAM's FCC License Study Guide—377
pages, 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $13.45 postpaid. GSE PUB-
LICATIONS, 2000 Stoner, Los Angeles, CA
90025

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph'D's . . . Free revealing details. COUN-
SELING, Box 317-RE11, Tustin, CA 92680

Why is this the

LARGEST SELLING
low cost COUNTER K|T7

This counter is such a great seller because people like you
have found that, feature for feature, the CT-50 gives you
more for your money. Advanced LS| and CMOS circuitry
has; lowered power consumption, increased performance,
and reduced cost. Complete push button operation makes
using the CT-50 a snap, and automatic decimal point posi-
tioning gives you quick, reliable readings. Battery opera-
tion is also possible becuase the CT-50 runs equalty as well
on 12VOC as it does on 110VAC. For ultra-accuracy we
offer the CB-1 color burst adapter, it locks the CT-50s
internal crystal to the television networks color standard
for .001 ppm accuracy! Why sacrifice performance by
using another counter when you can get professional qual-
ity at the unheard of price of $89.95 7 Order yours today!

F.C.C. EXAM MARUAL

PASS FCC EXAMS! Memorize, sludy—Tests-
Answers for FCC 15t ond 2nd class Rodio-
telephone licenses. Newly revised multiple
chaice questions ond diograms cover all

areas tesled in FCCexoms, plus Self-Study
Ability Test. $9.95 postpaid. Money-
bock guarontee.

COMMAND PRODUCTIONS
RADIO ENGINEERING.DIV

PO BOX 26348
SAN FRANCISCO, (AL 94126

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

Have regular
medical check-ups.

American Heart Association T
We're Fighting For Your Life" |

mirl\ haneg s

SPECIFICATIONS
Sensitivity: less than 10 mv
Frequency range: 5 Hz to 60 MHz, typically 65 MHz
Gatetime: 1 second, 1/10 second. with automatic
decimal point positioning on both direct and
presacle
Display: 8 digit red LED .4" height
Accuracy: 2 ppm, internal TCXQ standard.
input: BNC, 1 megohm direct, 50 Ohm with
prescale, option
Power: 110 V ac 5 Watts or 12 V dc @ 300 400 ma
Size: Approx. 6" x 4’ x 2°’, high quality aluminum
case
CT 50,60 MHz Counter Kit ... $89.95
CT-50 wt 60 MHz Counter Wired & Tested ......... $159.95
C7-600, 600 MHz prescaler option for CT-50. add $29.95

FM WIRELESS MIKE KIT %
Transmit up 1o 300’ to any %
FM broadcast radio, uses %

any type of mike. Runs on %

3 to 9V. Type FM-2 has added super-
ensitive mike preamp.

FM-1 —$295 FM-2 - $495

SUPER-SLEUTH AMPLIFIER

A super-sensitive amplifier which will
pick up a pin drop at 15 feet! Great
for monitoring baby’s room or a gen
eral purpose test amplifier. Full 2
watts of output, runs on 6 10 12 volts,
uses any type of mike. Requires 845
ohm speaker.

Complete Kit, BN-9. . .......

OLOR ORGAN/MUSIC LIGHTS
See music come alive! 3 different
lights flicker with music or voice. One
light for lows, one for the mid-range
and one for the highs. Each channel
individually adjustable, and drives up
to 300 watts. Great for parties, bang
music, nite clubs and more.

Complete Kit, ML-1. .. ......

SIX DIGIT
12/24 HOUR
CLOCK KIT

Here's a clock you can be proud of. The
best Jooking, most complete kit on the
market! Features include: time set push-
buttons, jumbo .4’ readouts, and extrud-
ed aluminum case available in 5 colors,
All parts included. Colors: gold, silver,
bronze, black, biue (specify}

Clock Kit, DC-5 . . . . .. ..
Mobile Clock, DC-7 . . . . ..

$22.95
25.95

Alarm Clock, 12 Hr., DC-8 . . . .
Clock with HAM ID timer DC-10 25.95

N—

2495

Assembled and tested clocks available, add $10.00 to Kit price.

TONE OECOOER KIT

A complete tone decoder

on a single PC Board. Fea-

tures; 400-5000 Hz adjust-

able frequency range, volt-

age reguiation, 567 |C. Use-

ful for touch-tone decoding, tone
burst detection, FSK demod, signal-
ing, and many other uses. Use 7 for
12 button touchtone decoding. Runs
on 5 to 12 volts.

Complete Kit, TD-1.. .. .....

M LED BLINKY KIT

A great attention getter which alter-
nately flashes 2 Jumbo LEDs. Use for
name badges, buttons. or warning
type panel lights. Runs on 3 to 9
voits.

Compiete Kit, BL-1 ... ... ...

POWER SUPPLY KIT

Complete triple regulated powsr sup-
ply provides variable +15 volts st 200
mA and 5 volts at 1 Amp. 50 mV
load regulation good ftiltering and
small size. Kit less transformers, Re-
quires 68V at 1 Amp and 1B to 30

VCT.
Complete Kit, PS-3LT..... ..

600 MHz
PRESCALER

Extend the range of your
counter to 600 MHz. Works
with all counters. Less than
150 mv sensitivity. Specify

10 or -~ 100. Wired, tested,

TV TYPEWRITER KIT

A compact 5 x 10 inch PC card that requires onty
an ASCII keypoard and a TV set to become a com-
plete interactive terminal for connection to your
microprocessor asynchronous interface. Its many fea-
tures are single 5-volt supply, crystal controlied sync
ana baud rates (up to 9600 baud), 2 pages of 32
characters by 16 iines, read to and from memory,
compuler and keyboard gperated cursor and page
control, power-on (nitalization, full 64-character
ASCII display, biock-tyoe, see-thru cursor. Keyboard/
computer control backspaces, forward spaces, line
feeds, rev. line feeds, home, returns cursor. Also clears
page, clears to end of fine, selects page ] or 2, reads
from or to memary. The carc requires 5 volits at approx.
900 ma and outputs 5tandard 15 ohm composite video.

TH3216 K1t
TH3216, Assembled and Tested
VD 1 Video to RF Modulator Kit

$149.u5
239.95
6.95

CALENDAR ALARM CLOCK

Has every feature one could ever ask for.
Kit
build it into wall,

FEATURES:

«b Digits, 5 High LED

includes everything except case,

station or even car!

«12/24 Hour Format

+ Calendar shows mo./day « Snooze button
* True 24 Hour Alarm .70
* Battery back up with bullt-in on chip time base.

Complete Kit, less case
D!

01 ¢hip does an'!

T )
12/24 Hour 12-Vott AC or DC
* High Accuracy 8 minute/month)
¢6 jJumbo 4" LED readouts
» Easy. no-polarity hookup
» Display blanks with ignition
* Case mounting bracket Included
* Super fnstructions
Complete Kit, DC-11

741 OP AMP SPECIAL
Prime, Mini-dip 10/$2.00

SIREN KIT

Produces upward and downward wail
characteristic of police siren. 5 watts
audio output, runs on 39 volts, uses
8-45 ohm speaker

Complete Kit, SM-3 .. ... . ...

VIDEO MODULATOR KIT

verts any TV to video Monitor,
Super stable tunable over Ch. 4-6.
Runs on 5-15V, accepls sid. video|
signal. Best unit on the market.
Complete Kit, VD-1. . ..., ... $6

1Cs LINEAR

5314 Clock $2.95 555 $ 50
7001 Clock 6.95 556 .75
5369 Cnos 566 1.49
7447 567 1.49
7473 o 1458 .50
7475 f LED DRIVER

T490A 75491 .50
74143 75492 .50

78MG
309K

Satistact.on guaranteed or money
refunded. Adi

NY cescents add 7
Maumum order $6 00.

sales tax

2 BOX40728
=

REGULATOR

TRANSISTORS
MRF-238 30W VHF
NPN 2N3904 tvpe  10/$1.00
PNP 2N3906 type  10/$1.00
NPN Power Tab 40W 3/$1.00
PNP Power Tab 40W  3/$1.00
FET MPF-102 type  3/$2.00
UJT 2N2646 type 3/$2.00
2N3055 NPN Power .75

$1.49 $11.95

ramsey elecironics

ROCHESTER,NY 14610 (716) 2716487
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FROM KIT TO CAR
IN 80 MINUTES!

Electronic ignition is *in." Update your car
with the TOPS in power, efficiency and re-
liability — the TIGER SST capacitive dis-
charge ignition (CD).

The TIGER delivers everything other CD’s
promise — and more: quicker starting, more
power, more gas mileage, tune-ups elim-
inated, lifetime plugs and points, reduced
repairs and pollution.

The TIGER can be built and installed in
your car in 80 minutes. The TIGER is
unique!

The TIGER comes with a switch for TIGER
or standard ignition for 12V negative ground

only.
Simpli-Kit $21.95
POST PAID U.S.A.

WE ACCEPT:
Mastercharge or Bank Americard.
Send check or money order with order to:

i .
Trl-Star Corporation

DEPT. FF, P.O. Box 1727
Grand Junction, Colorado 81501

CIRCLE 28 ON FREE INFORMATION CARD

' YOU'RE UNDER SURVEILLANCE!!

[ .

A HOST OF PEOPLE, AGENCIES, AND COMPUTERS
ARE BUSY SPYING ON YOU AND YOUR BUSINESS
EVERY DAY, OFTEN ILLEGALLY.. . .

HOW TO STOP IT OR DO IT BACK!

HIE
B

BROTHER
cAMETR

A Large Format (82" x 11’’) Quality Paperback, 240 Pages

$Q95

BUGGING

WIRETAPPING

TAILING

OPTICAL AND

ELECTRONIC SURVEILLANCE
SURREPTITIOUS ENTRY
DETECTIVE TECHNIQUES
WEAPONS
COUNTERMEASURES

“'A VIRTUAL ENCYCLOPEDIA ON SURVEILLANCE
. . EVERYTHING YOU'VE ALWAYS WANTED TO
KNOW ABOUT SPYING."—

PLAYBOY MAGAZINE

l With Each Order You Receive Free Other Material And Literature

|

For Investigative Procedure
Anarchist Cookbook
CIA Improved Munitions Black Book

QUIMTRONIX
Postpaid—P.0. Box 548-RE
Seattle, Washington 98111

CIRCLE 34 ON FREE INFORMATION CARD

$9.95
$9.95
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INTERNATIONAL ELECTRONICS UNLIMITED

LOW POWER SCHOTTKY - 74LS series 1 LINEAR EIECUIIS_ :
Prime Motorola IC's  Factory warranted a sa e s .tguarantee k“gc rond 5
Buy $10.00 -any mix- deduct 10% gme %]gmgoovgr‘ma;ie gogsetnl]lrg%er‘s
Buy $15.00 -any mix- deduct 10% _ J TTL - 7400 - Full Spec B“Y #1500 L. LN ded‘.‘ct T
741500 $.18 741554 $.18 415157 § WS 1tems overmarked house numbers 3001 A;Jy LN]dUT‘UBXX)_an{MSr:;CNX_ el9 1UCL 2208
: o 7 88 7413251 566 § LM300H . 0o N
S 8 s Uls s 55 i $3es Buy $10.00 -any mi x- deduct 10% LMI0ICN .20 5.6.8,12, IMS67CN  1.19 ULN2209
W03 (18 7aise3 60 7alsiel 63 eees B Buy $15.00 -any mix- deduct 15% LM302H a5 15,18,24 1.19 tugg;ﬂ 1.43 (CIA3046
74504 .20 741585 .7} 7815162 .63 7415258 66 LM304H .80 LM370 .65 H A5) A308IN
700505 .20 740586 30 7415163 63  7aissg g3 7400 .10 7441 75 7491 64 74163 .75 | tM3osH 45 (M37an 2.93 LMJO3CN .39 CA30BIH
740508 18 74590 .42 745165 .86  reissgo  1a| 7401 .15 7442 35 7492 139 74164 65 | LM307CN .20 LM376CN 25 LM709K .25 CA3082
Jase 18 TaLssz 43 aSieB 8¢ aispes 9| 7902 .14 7443 45 7493 39 74165 ‘75 | tmozm 30 (M377N ‘95 LMIO9H 129 LM3900N
Ty o jasr 4 rasies 84 gaspe i 7403 12 7404 .60 7494 59 74166 195 | LM308H .39 LM3BON 79 LM7ION .59 LM7524
I (s HA R e L 4 T o | R ol i .50, 7495 .59 74170 1.50 | LM309H  1.05 1M380-8CN .59 t:;;;n .35 LM7525
74514 .48 7415112 .26 74LS174  .5) 7405003 .63 7405 .17 7446 .55 7496 .43 74173 1.25 | LM30%k 1.05  LM38IN 175 -85 LM7535
74LS15 .18 74LS113 .26 7415175 .51 745295 .89 7406 15 7447 .55, 74100 .89 74174 1.05 | LM310CKN 1.07  LM3828 1.75 M723N .52 80388
74520 .18 7ALSTI4 .26 74iS18] 2.7 7alsz08 .me | 1407 .15 7448 .60 74105 38 74175 65 | Lm3rien -40 | M385K .25 LM733H .59 75450AN
74521 18 745122 .33 74LS190 .96  74ie3e5 36 | 7408 .18 7450 15 74107 25 74176 70 | WM31TH .50 LM386CN 49 LM739M -65 75451CN
sz 08 qasizy &3 gas1ol 81 gasies 3| 7409 .15 7451 21 29 74177 70 31N 113 (m3szcn  lag LMTAICN(B) .25 ysespcn .25
alss 18 niGsE X eae o rsser | a0 .10 7653 74123 132 74180 40 a2k NES31V 1.90 t;‘;:}g:(”) -3 75453C(351).25
74528 .20 7415132 .59 7805190 66 Rsa s 7411 .19 7454 74125 .45 74181 1.95 ,5.2,12, NES40L 1.90 o . 75454CN
74LS30 .18 74LS133 .18 74[5195 .64 7403390 96 7413 .30 7460 74126 .40 74182 .70 15 R 1.29 NES46A 1.09 .79 75491N
74532 .18 7415136 .28 7aUS1% .76 7a.5393 ag | 414 .55 7464 74132 60 74185 1.85 | LM3207 (79xx) NE5504 75 LM7A7N -85 754928
78833 21 4S18 51 7815197 (76 rarsaes  op | 7415 .22 7465 74141 .70 74190 95 | 512,05 119 usssen .39 LMTABIN .25 yp3p0
7SI .21 7415139 59 7alS240 139 jasasg 178 | 7416 .14 7470 74145 70 74191 g5 | LM3zen 69 nNesseA g5 MIION - 2.25 ypap07
TLs® m rasislo e dassl 139 aser vae | 7417 20 7472 74150 .89 74192 50 | LM320N .95 |wsgon  2.95 LMIA1N .60 ygase7
LS8z 60 74315 76 Jereaes 1 e 7420 .14 7473 74151 50 74193 50 | LM33%N 69 [MspiN 2,95 t:}jgggx 1.29 xpa136
780551 18 74LS1%6 .76 yetesad 1 39 7423 .28 7474 74153 .50 74194 .85 | LM34OK LMS65N .59 -59  xra202
74155 95 74195 .50 ?g"{i’lﬁ‘ | pg LMSESH 1.3 t:}ggg{j 82 a2z
CAPACITOR ASSORTMENT - A1l +10% oo ;j}gg 2 ;gl‘g‘; -80 itk 29 IMs66H  1.39 -75  XR4739
. : 0 a3 TC SOCKETS
(10p§-820pfF ceramic} (.001uf-.47uf polyester) 7430 17 7483 74157 a5 74198 1.40 )
10pF/50V  b8pf/SOY  220pf/S0V .Q0lui/ 1005 .0z2ui/Toov[ll 7432 .15 7485 74158 55 74199 1.25 Low Profile Solder Tail Wire Wrap
220f/50v  82pf/SOV  270pf/S0V .00z2uf/100v .0a7uf/100vi 7437 .15 7486 74160 65 745200  3.25 8 pin $.16 24pin $.36 8 pin
33pf/50¢  100pF/50v 470pf/50V .0033uf/100v .1uf/100V 7238 .15 7489 74161 60 74279 65 Y4 pin .19 28pin .44 14 pin
470F/50v  150pf/50v 600pf/50v .0047uf/100V .2uf/100V . 16 pin .21 40 pin 61 16 pin
Sepf/50v  180pF/SOV B820pf/50V .0Tuf/100V  .47uf/100¥ I e
0150 /200V IC SPECIALS

TANTALUM CAPACITORS 2N1132  PNP Gen Purp. Ampl T0-5

DLIOA  .27" Red CA LHD .19 LM3TIN, LM3TICN
120% solid dipped MANG6 60" Red CA LHD 1.19 Volt. comparator $ .29 2N22184 NPN Low Power Trans T10-5
-10 11- 1-10 11- DL338 2 Dig .17" Red CC .29 LM739N 2N2222A NPN Low Power Trans T0-18
.22u/35¢ .25 .20 10u/16V .35 .30 DL338 3 Dig .17" Red CC .49 Dual hi perf op amp 59 2N2223 NPN Low Power Trans. T0-5
©33v/35V .25 .20 10u/20v .38 .33 NSN33 3 Oig .17" Red CC .39 LMI414N : 2N2369 NPN Low Power Trans J0-§
1u/ 35V .25 .20 15u/6.3v .38 .33 MAN7Z 30" Red CA LHD .59 Dual diff 49 2N2904 PNP Low Power Trans TO-5
2.2u/20V .28 .23 15u/20V .45 .40 MAN74 30" Red CC RHD .59 uallidifFScomp : 2N2905A  PNP Low Power Trans TO-5
2.2u/35y .30 .25 22u/16V .45 .4D NSN74R 30" Red CC RHD 59 LM3900N X
. 2N3227 NPN Low Power Trans T0-18
3.3u/35V .35 .30 33/10v .55 .50 MANBZ .30 Yellow CA LHD .69 Quad op amp .29 IN3904 oK L
f ow Power Trans T0-92
4.7u/16¥ .30 .25 47uf6V .55 .50 00702 30" Red CC LHD .69 XR4136N
6.80/6V .30 .25 47u20V .65 .55 HP7651 5" Red CA RHD 79 Quad op amp 79 2N3906  ¥NP Low Power Trans 70-92
6.8u/16v .30 .25 S6u/6V .75 .65 HP7653 .5" Red CC RHO .79 L 5-4025 : SCA 13572 NPN Pwr Trans - 200V T0-5
6.8u/50V .35 .30 100u/20v 1.45 HP3400 .8" Red CA LHD 1.25 H S0 0 —
cvlindrical (axial) HP3405 8" Red CC LHD 1.25 Quad 25bit shift reg. .5 ELECTRONIC BUZZER
110 M- MAN3620 30" Orange CA LHD .79 2510 . )
.68u/15V .20 .15 MAN3630 .30" +1 Orange CA RHD .49 Dual 100bit static shift .
15u/25V .40 .35 MAN4610 .40 Orange CC RHD .59 shift register .50 el i
HPS082 5 dig .11'mag. Red CC RHD .49 2611 Miniature, Solid State
CERAMIC 0ISC CAPACITORS - 50V HPS082 4 dig .1i"mag. Red CC RHD .39 Dual 200bit static 6V 15ma (4-9V oper.) 21.29 ea.
1pf 22pf S6pf 120pf 270pf 820pf  .022uf 155062 2 SEdi ol Hinag-RediLeICD shift register .65 12V 15ma (8-20v oper.) $1.29 ea.
spf 27pf 68pf 150pf 390pf .001uf .030uf BEZELS - with red filters 2513 64x8x5 CLOCK KIT - Mark 1
7pf 33pf 82pf 180pf 470pf .0047uf .050uf 140-2 cut-out 1.125" x 2.375" Char gen upper case 3.95 6 digit clock kit with one PC
10pf 47pf 100pf 220pf 600pf L0luf uf max .062" panel th{ckness §1.75 2513 64x8x5 board. Accommodates MM5314

Char ger lower case 3.95 clock chip and 6 FND 359 displays

pf-.050u . (uf 140-4  cut-out 1.160" x 4.375" contains all components except
) 1 lo s s 125" i .
{1-? (p)" v ue ‘ .10 ja xI125 lpane] fchicknes SRS 275 Char gen ASC11 transformer. Includes 3 switches.
100- .04 .08 MM5316 Clock Chip 95 F93410 . Board has terminals for remote
CERAMIC_CAPACITOR worro - Clock e 255 M DO P e —

MM537SAA  Clock Chip 2.95

8IMBOARD - BREADBOARD KIT

256bit RAM tri-state  2.75
8008

8 bit microprocessor 9.95
LO110/111 set
3 1/2 digit A/D convert 17.95
F7001

ASSORTMENT - 50V
Tof 33pf 82pf 220p7 Brupr  .Uizu.
5pf a7pf 100pf 270pf .00Tuf .030uf
10pf 56pf 150pf 470pf .0047uf .050uf
22pf 68pf 180pf 600pf .Oluf m
10ea of above values....... 1
Supplied in stee} cabinet with c]ear

$19.95

POWER SUPPLY
5 VOLT, 3 AMP - parts package

t drawers............
Z,‘Yh:::i sm;::: chrg Calendar clock 4.95
{US & Canada)....... .. $2.00 TR1602
UART 3.95

TANTALUM CAPACITOR KIT
solid dipped, 12 values, 5 each
Juf/38y 2.2/35 10725 33/10
.33/35 4.7/16 15/20 47/25
1/35 6.8/16 22/16 56/6
capacitors only...... $14.95
SUMMER CIRCUITS
ELEKTOR 78

Silicon SW diode assorted 400 mw 3.
184148 (IN914) Silicon diode 400 mw .10
1N3064 Silicon SW diode 400 mw .10
1N4006 Silicon rect. diode 600V 400mw .10
Zener diode 400 mw - 2.4V, 3.6V, 5.1V,

6.5V, 6.8V, 10V, 12v, 14.5, 15¥, 120v .15
Germanium diode 400 mw .08

Solderless breadboard section has
94 breadboard strips of § sockets
each. 2 bus strips of 40 sockets
each. Component bracket for switches

s

A
Includes following components:
115/9V Transformer 2 - 3300uf/25v Caps.

PC Board Diode

Double issue ¢ontaining more than Rectifier Terminal 8ock lamps etc., accepts leads .01" to
i Lghsper Pover Trans stor 225’2 Sink CERMET TRIMMER SPECIAL .035" diameter. $11.95 ea.
isc pre- + Audio contr mpl., FV Requlator ower cord
LED Yevel indicator, Car ammeter, Supplied with layout and schematic..$22.95 Zealofgfelliovinglyalues
Bibe speedometer, A/D converter Shippi AT of Mepco 8014 - single turn ;
and many more. e s e 00 500, 1k, 2K, 5K, 10K, 20K TRIMPOT - Single Turn

with o]rder sz.gg rary I 50K, 100K, 500Kk, 1M Mepco - Cermet gOM

pag only + +
Carbon Film + 51 1/4 w or 1/2 w] & 1% 174w, + 50 PPM/OC g $12.50 53‘8’ hm]ogxpp%xc mﬁO%sox 1
15 ea. of 12 values: Standard Decade Values 10.5 - 464K REGULATED POWER SUPPLY 0 : /

. . 100K. 500K, 1M
100, 220, 470, 1K, 1.5k, 3.3K Qty. Ea. Min 10/value Min 100/value )
4.7K 6.8K, 10K, 33K, 100K, WM. 1633999 5;3 ‘}g o Plus & minus) 1-9 10-99 100-999 1000-
$5.45 1 1000- 81007100 5V $.75¢a .69 .63 .57

PRECISION Ronm 12v

Carbon Film Fesistors + 5% 1/4w, 1/2w
RESISTOR PACKAGE Ea. Min 1‘0/value Min 100/value
0

Metal fitm, *1%, 1/4w, 50ppm ?Egg $.10

15V TRIMPOT - 25 turn
Bourns - Cermet 3299W

Uses 3 LM340T and 3 LM320T

2401 resistonstslea-stonh CRtoksan lators, 115V/29V CT transformer PC Mount, vert. adj.

,,,,,,,,,, $27.95 100-999 .10 .04 $3.00/100 regu 0 U S ] 4 oy
Supplied fn steel cabinet with clear 1000- 2.50/100 plus PC board capacitors & diodes. 2K, 10K, 20K -~
stryene drawers  ............. 39,50 A1 parts, schematic, instructions ;
Cabinet shipping chrg, US & Can.$2.00 PS-29 $12.95 + $1.00 Shppng. 1-9 10-999 100- ]

1 C BREADBOARD

PRECISION RESISTOR PACKAGE $1.65 1.50 1.35

Metal Film + 1% 1/4 watt Silver plated copper circuits 2
Starter Kit - 2ea. 60 values holds 5 - 16 pin DIP IC's and p O

] COMPLETE SATISFACTION GUARANTEED. SHIPMENT TO US AND CANADA PREPAID

B i o

1208Resskors 0. Slonm JEek Risicepmentionnoles: SllcoD UNLESS INDICATED OTHERWISE. OTHER COUNTRIES ADD 10% - EXCESS REFUNDED. <

o : : ORDERS SHIPPED IN 3 WORKING DAYS FROM RECEIPT. MINIMUM ORDER $10.00
I G Lt UNLIERS AL BREACEORRD CALIFORNIA RESIOENTS AOD SALES TAX. MINIMUM COD OR CHARGE ORDER $15.00 %
Silver placed copper circuits m
A p el S ) INTERNATIONAL ELECTRONICS UNLIMITED ]
e e mponents. 2 triple rows of VILLAGE SQUARE, [P.0. BOX 449, CARMEL VALLEY, CA 3924 USA =

169P44-062 (.1"spacing .42" dia.) components. p s 0

e e 18 s, | 27 holes For DIP. 3-3/16%45-1/16" TELEPHONE 408 6583171 @
$1.00 ®
CIRCLE 14 ON FREE INFORMATION CARD 13
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DRGNS

HICKOK INSTRUMENTS

FREQUENCY
COUNTERS

Mode! 380 80 MH2
Reg. 5209 Qur Price

$177.65

Model 380X 80 MH;
with TCXQ
Reg. $269 Our Price

$228.65

* 1 ppm TCXO time base on 380X/385X meets FCC regulations for most

communications service. ¢ External time base input on 380/385. * TCXO output

on 380X, 385X will drive 4 other counters. « Standard 10 ppm time base (380/385)

meets FCC regulations for CB service. » Built-in tilt stand/handle.

*Autodecimal in prescaled mode 385/385X * Display freeze (380/385).
SPECIFICATIONS:

= ) 380, 380X 385, 385X
ange: 1Hz to 80MHz 1Hz1t0 512 MHz
BPCl’l'aC_Y- *1count * time base uncertainty *1count * time base uncerainty
Gssp :ix_y. ) 7 LED digits, .3", auto decimal 7 LED digits, .3", auto decimal
aleumes: autoranging 1 sec., 0.1 sec. autoranging 1 sec., 0.1 sec.,
Input 1sec. manual, 0.1 sec SPEED READ 1 sec manual, 0.1 sec SPEED READ
|mpegj§nce: 1MQ. 25pF 1Hz to 80 MHz input
Sensitivity: 100 mVrms trom 1 Hz to 100 kHz same as 380/380X
increasing linearty to 10 MHZz t0 512 MHz input: 50Q
| 25mVrms from 1 MHz to 30 MHz 25mVrms 50 MHz to 100 MHz
decreasing linearly to ﬁ’gomrx\;’:‘r:;?gggoh‘h;ﬁ
s at z
GOl B 300 mVrms to 512 MHz
Time Base: 380, 385 380X, 385X
Type: crystal osciilator temperature compensated crystal
oscillator (TCXO)
Frequency: 10MHz 10MHz
Setability: t0 = 0.1 ppm to =+ 0.1 ppm
Stability
with line: 0.1 ppm tor * 10% line variation 0.1 ppmfor + 10% line variation
with temp: 10 ppm from0° C to 50° C + tppm from0° C to 40° C
Aging Rate: 5 ppmiyear * 1 ppm/year
External
Input: 1MHz, 1 Vrms —
Qutput: _ Buffered TCXO, 1 MHz, TTL levei
| Genaral — ALL UNITS
Power: 105-125 Vac/210-250 vac. 50-400 Hz, 14 watts Model 388 . ice
Dimensions: 8-1/2"w X 4"h X 6"d {Not including handle) Reg. $3
Weight: 4 pounds 5339.15

Y ——=
Mode! 388X with TQXO
Reg. 5499 Our Price

$424.15
O

CBIN-LINE TESTER

» Seven-digit frequency — accurate to

10 ppm with 10 Hz resolution. * Three-digit
power output — two ranges — 10 watts

or 100 watts with resolution to 0.1 watt.

* Four-digit SWR reading 1.00:1 to 20.00:1

— with exclusive “dynamic ratio”technique,
one-step measurement — No Cal/Set

i required — continuously reads accurate ¢
SWR regardless of changing power level.

* Three digit % modulation readings 0% to
100% in 1% increments — also uses ‘‘dynamic ratio”

technique — No Cal/Set required. * Front panel counter input.

* External timebase input. * TCXO timebase output (388X).* AC or DC powered. |

(%%

ALDELCO ELECTRONICS COMPANY

NEW IMPROVED DIGITAL ALARM CLOCK KIT @
0.5 LED Display 12 hour format I ) 3 IV

Snooze Feature

Elapsed Timer

Simutated Wood Grain or Black Leather Cabinet $24.95
12 or 24 Hour Clock Kit. Similar to above but without Alarm or
Timer features Only $23.95
Crystal Time Base Kit for 12 Voit DC use 4.95

DIGITAL MULTIMETER—THERMOMETER KIT 3% digit—5
ranges on each. Functions: AC-DC, .2 to 2,000 Volts, 2 Micro Amps

3 Immediate Delivery. . . To Place Your Order

fordhom 1998 1
2} i | |
2 Call TOLL FREE (800) 645-9518 ‘@&
Z N.Y. State call (516) 752-0050 tter
o ==
[veg . RADIO SUPPLY INC Mastercharge
o cdmloo Farminggale NY 11735 C QD s accepled |
T |~ YOURONE STOP DISCOUNT CENTER 05 % 00wt |
o’ A FR E E Send for new 1978 catalog of over 3.000 items 164 pages of test equpment.  'NSURANCE N Y Rey adg
6 CB tools. tubes. components and eiecironit supplies p i
< ~ — e - ——— e — -
o
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to 2 Amps. 2.000 Ohms to 2 Mea Ohms. Price $49.95
VOLTAGE REGULATORS CAP:CIT(;R SPEC.
5 tor $1.00

TO220 Package 8pF 15pF  22pF
Positive Negative .01 20pF  47pF

$1.00 $1.25 .001 100pF 800pF
7805 7905 .01 Disc 30 volt 100 for $3.50
7806 7906 500 for $15.50
7808 7912
7812 7915 TURNER PTT Hand Mike
7815 7918 Model J360DM with 5 pin
LM308H $1.10 DIN. GOOD for Ham CB ma-
LM309K 1.10 rine and avlation only $10.95
LM723 .55 2

Kit ot oarts for power supply.
Speclal Electrolitics includes schematic
555 Timers 3MFD @12v 3/$.25 5 Voit. 6 Amp $17.95
3for $1.10 +15and—15 2 Amp $16.95
2200 MFD @16v 3/$1.00

We have transistors.
Send stamp for catalog.

FETS &% %

MA 1003 National Car Clock Module MC1458P SPEC.
With 3 push butlon swilches and fiters  $19.95 Only .49
New aluminum cabinet for MA 1003 567 PLL $1.10

Monsanto MV5053 Jumbo Red BRIDGE RECTIFIERS

LED and LED Holder .25 each 2 Amp 200 Volt $.50
Green, Yellow or Orange LEDS 2 Amp 400 Voit .95

5 for $1.00 3 Amp 200 Voit .85
FND 70 CC 0.3 Display LED .49 25 Amp 200 Volt 2.50
FND 500 CC 0 5 Display LED .89 25 Amp 400 Volt 4.00

FND 503 or FND 507 1.35
CLOCK FILTERS 2% x 5%.” Red,
Biue, Green or

Amber 60 ea

BLINKEY-FLASHER-TIMER KjT
Includes 555, PC Board Parts
& Instructions $2.50

ACCUKEYER KIT. Uses TTL, inciudes IC's. sockets, Speaker, PC
Board, instructions and all parts ONLY $19.95
MEMORY KIT. Matches above & other accukeyer kits ONLY $19.95

VARIABLE POWER SUPPLY KITS. .5 Amps 5-15 Volt DC  $6 95
add $1.00 per kit shipping .5 Amps 12-28 Volt DC  6.95

Vislt Qur Store. Hours 9:00 AM to 6:00 PM Mon. to Fri. Sat. 00 AM
to 2:00 P.M. Phone Orders accepied. Visa & Master Charge ADD
5% FOR SHIPPING. ORDERS UNDER $10.00 add $1.00. Foreign
Orders add 15% shipping (Except Canada & Mexico) send Cerli-
fied Check or Money Order in USA funds.

AILIDIEILICIO

2281R BABYLON TURNPIKE, MERRICK, N.Y. 11566
(516) 378 4555
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SEE IN THE DARK

IR viewer complete ready to operate.
Guaranteed by the manufacturer.
Portable, runs on lantern battery.
New, see in total darkness. No ship-
ments to Calif. Comes complete with
built in IR source and adjustable
focus lens. SPL-21 $199.00

CHARACTER GENERATOR CHIP

Memory is 512X5 produocee 64 five by seven

ASCH charaoters. New by National, w/specs
$6.00

TOUCHTONE ENCODER CHIP

Compatible w/Bell system. Ideal for repea

work. W/speocs $6.00

HAWKEYE RADAR SPEED TRAP alarm
Plugs into cigar lighter outlet $30

12 VOLT DC POWER SUPPLY 2! amps.

Runs CB'’s, tape decks in house. New in

metal cabinet. $14
customer pays all postage

MESHNA, PO BOX 62. E. Lynn Ma 01904

CIRCLE 39 ON FREE INFORMATION CARD



www.americanradiohistory.com

LOW COST FREQUENCY C oA PoweR SUPFLY
OUNTER KIT 5v 10A POWER SUPPLY KIT Car Battery Eliminator
Features: Includes: Extra large heat Sink. .
* Frequency Range—100Hz to 30MHz min., resolution 100 Hz T COMPARE power transistor. ICP regulator. P.C KIT INCLUDES: Transformer,
* AN TTL Circuitry—~No tears in the eyes when repiacing 1Cs board with OVP PC Board, Large heat
* FET Input Stage—Offers high input impadance and KitiNoaTss00 DIESS sink, Large filtering capacitor
* High Sensitivity—15mV typical SAVE! With optional rectifiers KIT#700 $16.95
* Xvtal Time Base—0.001% 10MHz for better accuracy andltittering cap. $17.95 2
* On Board Regulator—No external power si I dad
B ) SR e SR L ST s 54° 2-20V ADJ. POWER SUPPLY 0.8" 4 Digit Jumbo Display
¢+ Easy 1o OParate—NO switches 1o f1ip KIT iNCLUDES: Transtormer, PC Board. F . Alarm Clock Xit
* Tin Plated & Screened Board—F or easy assembly o Large heat sink, Large filtering capac- eaturecs]
KIT INCLUDES: Detai . osen itor and all the parts with detailed A. Fairchitd 0.8 FSC8000 Display Array
: Detaited Instructions (22 paaes). All parts including transformer (case not availabie). instruction it wress $12.95 g :aircé\ild Super:Ghip - F23817PC
i . P.C. Board, Transformer, Speak
Plastic Molded Instrument Case . istimeri el mty 6-DIGIT AUTO CL pars inludec s cse pse::;n;a”
He? 1716°3 11/16" W8 0—-9%" ‘ ", H—2%" W—6 1/16" D—6%" | rem CLOCK KITWITH ALARM - |0 ieailion -
. res:
ch;sla;lg N;Ig:llsatl:’) aCC:nmr:od:le = Ideal for many smaller projects. | ~ ;:ucny[l)d ols--;No 500 g ;(‘é-lanmebase Z-80 cPU BOARD/KIT
needs. Availabte in tan & gray . ries Display . oards, speaker, IC"
Model #CH-200 $18.50 Similar to CH-200 less handle. B Dlspioy Board may be 20 a1 bt eaker. 1Cs £19.95 | On board 2708 EPROM addressable to any
CM-6-225 $9.40 remote etailed Instructions  wir ® t-130zf] 4K DOundary above 32K. Power-on-jump to
T any 4K boundary above 32K, or the onboard
. SOCKETS HAMMOND BREADBOARD KIT FULLY ENCODED Td-key keyboard 2708. On board run-stop flip-flop and
-pro B manufactured by Micro  Switch for tonal
Lo-pre Wire Wrap BIMBOARD | $9.95 ea. e e O Soces Zp lc:na gtlar:eranon of Memory Write aliow
5pcs 10 pes 100pcs 5 pes. 10 pes. 100 Pes Y accepts DiP packages without adaptors or ontpansllessioperation:
8-pin 080 150 1200 190 350 32.00 damaging component leads. PRECUT WIRE WRAP WIRE s O ARD, SeAn00
T4pin 095 175 1500 210 390 36.00 | Contacts are double sided. nickel silver ~ i $130.00 (2MI)  $145.00 (4MH:)
= o ] : ) ) SAM # 30 Kynar in red, orange, ASSEMBLED & TE
(Pin 1.05 200 17.00 250 420 39.00 [ current carrying capacity of 1 Amp with iess > b I black. whit STED ADD $50.00
18-pin 140 250 23.00 320 600 5500fthan 10 milliohms contact resistance. fue, ye Ow.' green, Dlack, while. 8 U BOARD/KIT
20pin 160 310 2800 350 650 6000 Tota of 550 sockets identified by asetier and Pre-stripped both end.
22-pin 180 3.40 3200 375 700 €500 number matrix lor recording experiments b i 108 2500 1000 5000, With 8 Ieve'I vector interrupt, CPU chip 8080 clock
24-pin 185 350 33.00 w25 800 75.00f Buss strip section runs up each e Y 7 40 4.30/K 3.89/K cmp: 8224; crystal Freq.. 18MHz: vector interrupt
28-pin 220 420 39.00 475 900 85008 board. 3un 82 260 471K 422K | chp 8214
40-pin 350 620 59.00 6.5 1200 100.00)] Component bracket (inciuded with each Sulgh ISca 80 SNAJC WSS/ BARE BOARD $28.50 KIT $35.00
board) will fit on any of the four edges or iin 907 13:00 PIS2 A
'"w"fs']vcvufnsumm STOP WATCH CHIP e T G 4% in 94 3.21 593/K  521/K Assembied and Tested §145.00
A 5in 98 342 634/ 52/1
o207 sz |1CM7205 51850  BIMBOARD 2 $23.95 Sk s g k| REAL TIME CLOCK
1CM7207 1685 |3.2768 MHz X'ytal ~ § 475 : ‘ ; ; oK FOR $-100 BUSS
6.5536 MKz X'ytal $42 |TrimmerCa s 0‘50 2 Bimboards and 2 component brackets 6in 106 385 7.16/K 6.18/K On b
SAVE MORE BUY THEM ALL A 2 200 1 Aluminum base with 4 insulated Terminals - w115 a0 75Tk esa | 08 Do (e Siystal Osciliaigl o
FOR $28.00 LL FDRJUST $21.50 7 120 425 7.98/K 6.85/K independen! interrupts. 16 bit counter in
BIMBOARD 3 $34.95 7% in 105 445 8.39/K 718/K 10 s steps. and decade steps from 100 s
TRIACS SCR's 3 Bimboards and 3 component brackets 8in 129 465 B8k  75yK| 1©10seC KNSIZO et & Tastes
TIC 206A 3A 100V 8o fansos2  08a 100v 30l 1 Aluminum base with 4 insulated termi 3 8%in. 132 485 92UK 7.84, s
e 2] G AT 3 = - wi nsulated terminals 3 S e s : 17{: BARE BOARD $24.00 317995
TIC 206D 3A 400V 100 JTIC 106B 5A 200V 45 A 4 3 Y \ i
TIC 216A 6A 100V 89 J7iC 108D 54 400V ssll 4 g e ga 9%in. 140 525 1003/K  B.50/K ERLSTATICHRAN
1IC 2168 A 200V 105 B71C 1164 82 00V o0 4 Bimboards and 4 component brackets 10 in 145 551 1044/K 8.83/K 5 3500 2505
TIC 216D 6A 400V 125 J1ic 1168 BA 200V 120 1 Aluminum base with 4 insulated ter: It Add 1 L " 5
TIC 2368 124 200V 1.40 JTIC 116D BA 400V 150 — 2 o el il o wisss - uess
TIC 238D 12A 400V 170 §TIC 116E 8BA  500v 1.80 A B C L E F SEMS B
TIC 253B 20A 400V 250 JTIC 116M BA 600V 210 16° SLOP MINIATURE CONSOLES SR R IR —
TIC 253D 20A 400V 2.95 JTIC 126A 12A 100V 135 INGIRANEES CASES (bottoms) PANELS (tops) 16K STATIC RAM KIT $375
TIC 253E 20A 600V 3.56 JTIC 126B 12A 200V 150 40 55 20
TIC 2638 25A 200V 310 [7C 126D 124 400V 190 3 E .0 11 33 22 1-B 1-G 1-L 550 1-W 1-S§ 1-K 5.50 BOARD $24.00 ASSEMBLE/TEST $425.00
TIC 263D 25A 400V 370 TIC 126E 12A 500V 225 65 55 20 33 22 2.8 2-G 2-L 610 2-W 2-S 2-K  6.10
TIC 263E 25A 60ov  4.25 [ TIC 126M 124 80OV 255] 65 85 20 33 52 3-B 3-G 3-L 670 3-W 3-S§ 3-K 670 32K STATIC RAM
TRANSISTORS POWER TRANSISTORS Sl el RS G [ s A B BARE BQARD $35H00
gzgg:: pur 30V 105100 MATCHED PAIR b R Srws Bl : : 5-G : l‘: 780 5-W 5-S 5-K 780 KIt ASSEMBLE/TESTED
oG P rET 0100 MoTOROLA - MiEzoss eNe P EHGNe=t Metol Gl TeEolloind 2500 $79500  $875.00
5245R F FET 10/$5.00 .0 83 30 13 63 22 7.-B 7- 7-L . -
2N2222 Swichin, 1051750 10 AMP 60 VOLT 90 WATTS 140 11.3 30 13 7o o goll = 7=0 g 7o( gy 00 2300 2200 S50
g 63 52 §-B 8-L
2N3055 150W Power 1075600 $2.25 PER PAIR Oald 970 8-W 8-S 8-K 970
30° SLOPING PANELS 2708/2716 EPROM KIT $59.95
WINIATURE SUDE]  MINIATURE USH BUTION B=Blue, G-Green. L=Gold. W=White. $=Sand. K=Black Special Kit With 8ea
\ meswngon [OCELESNICE ShrcH 40 55 30 11 37 229.B 9-G 9-L 55 9-W 9-5 9-K 5.50 2708's $129.95
&2 G White, green 65 55 30 11 37 22 10-8 10-G 10-L 610 10-W 10-S 10-K  6.10 Bare Board 30.00
“1)8 ::: 35730 SPDT  $1.30 ea Ir;t‘lj(yellnw 65 72 40 11 57 22 11.B 11-G 11-L 670 M-W 11-85 11-K 6'70 d $30.
DPDT  $150 ea e - - ° - -
eS| M WA poae N N el I x T LN  N ULTRAVIOLET EPROM ERASER
0.2 LE.D. Lamps LED. Displays 100 72 40 11 57 22 13.B 13-G 13-L 780 13-W 13-S 13-K 7.80 Erase up to 48 ICs each time
Red 150 100/10.00 END 503 CC 05 7se | 100 102 40 11 57 52 14.8 14-G 14-L 840  14-W 14-S 14-K B840 $49.50
Green 20¢  100/15.00 END 510 CA 05" 75¢ 140 7.2 40 11 &7 2.2
Yellow 206 10071500 1720R CA 1 i) [ s e e e 15-B 15-G 15-L 880 15-W 15-S 15-K  8.80 MICROCOMPUTER COMPONENTS
Amber 200 100/15.00 1723 CC 1" 475 - E 8 __1‘ 5; 62 16-B 16-G 16-L 970 16-W 16-§ 16-K 970 i:'C'DPWCESSOI';'gs 80804 SUPPOKI DEYICES
A 1 Fre — u
JUMBO LED READOUT ARRAY e~ duency. CRYSTALS * =0.002% | ET I 3
— CDP1802CD 1995
* 1.00 Inch High Characters E ~._E 1.000 2.4576[4.0000 6144 10.000 32.0 255 S, 3
* Common Cathode Connections 111012 c |V g | 184 | 2567 (40048 6400 | 14318 360 R 8 ez 3
* 3% Digits with Calons . D 3.000 §49152 6.5536 | 14.391 48.0 8800 189 238 7
$7.50 + - % -+ )| @525 |3200 |5 00 2 I3 5
* |ndependent Segments N\ 15 30° . : -0000 8.0000 | 18.000 = 2% ] 2
g T 3.2768 [15.0688 18.4320 oo ot a5 2
- .| 257 S
SOLDER AL LEADS ; Toso ([ gup | mCeaso | B ux &
Quick solder remover SR R 210571521 @4075 151000 250000 Tt R AT
1/32" 5 ft. 1 sV 20¢ o w::oo SUPPOH‘ 17024 4
e 5 33 asv Seu KEPCO Ferroresonant power supply. LAMBOA Precision Power Supply Saanoe e "
V& 5 140 ea 0 = o Input 110V 3A Factory Price 5206 Model LXS-EE-5-0V oo n 12
e o A x> Output 24V 8A Our Price $80 5V 45% uFagxocrg st'E%e 5600 i y g;i% - ;"é
e | r Pri
DlP PLUGS n”) TANTALUM Please add $5.00 exira postage to these items. gg%%g H Eﬁ} 1
3
5 pcs 10 pes 100 pes | 10020V 35¢ THE KIM-1 MICROCOMPUTER SYSTEM doeor 1t 2204 '
1apin 325 600 SHUL |21V 50¢ KIM SUPPORT e b k) }
16-pin 350 650 6000 33u 15V gocf = 6502 - 8 bit MPU with powerful instruction set, 13 addressing modes, multiple inter- 6380F 2 825238 4
4o 950 16.00 150.00 680 10V goc ] rups. full 65K byte address range g;gg 15‘-3‘; STATIC RAMS Flkd 3
100u 10V 99¢ ;‘t”zv :Iac“s 5630 osTERih KED 1028 bytes of ROM, 64K bytes af RAW, 151/ s, and an | 520 1000 ‘lgég » DYNAMIC RAMS
522 925 Iz e
AUDISLE TRANSDUCERS * The KIM-1 monitor and Operating programs are stored permanently in the 1048 ROM 6530 1595 Ziozyzse o 416074126 2
Manufactured by "GULTON INOUS- Igm%gsl‘ﬁM'%g‘ﬁngllE bytes provided 6530002 1595 o hite i
mfﬂ ':’e”s";:’,;“cj‘l'e‘g a"ﬂ;(‘?';?“"d 35795 MHZ X'ytal * Comes with keyboard and alpna-numeric display. gggg ggg iggg T Slorea H
ne X CC
AT L e Trimmer Cap. * TTY and cassette interface 6530 005 s | iz | e :
code practicer $1.75 ez, 10/$14.00 $3.45 ¢ Completety assembied and tested and documented. 2 i es0102 2108
* Including KIM-1 user manuel, 6500 programming manual. and 6500 hardware manual. VHF Modulator & * LA 40
Wire Wrap Wire WIRE.WRAP TOOLS o 1oe 180 SUPPORT DEVICES
Special Purchase | HebbyWrap .30 —_— ez TVEame orlCamyiter ke i LE
Hobby Wrap— BW-630 odulates Video Input te 3 RF THS 4045 1 S
500 ft. |'°“K@ 5.00 Battery UP. (less batt.) D 3 nullpu! len. 315 2:%9 AYHOI:JA s x5
. : upply voltage 5V & 510134 &
White only $30.95 '_.“ | $4.50 ea. é.:?ﬁ?‘ : ;;l}ggg 2
15 bl
ERIE MINI SWITCHING 0100ES IN4148 — S L 1
91026PC 1
CERAMIC TRIMMER CAP. 10 1or 0.5 3 i 5-DECADE COUNTER KEYBOARD CHIPS
10-20/F E:‘O?sto 50 for 2.00 2795-L West Lincolr Ave. CHARACTER GENERATORS  X172208 B
p " 100 for 3.50 Anaheim, CA 92801 The 3815 5 a S-Decade 2513 675
. (714) 821-0234 Counter which inCludes a e e
memory with static latches for 215 1095
SPECIAL OF THE MONTH Minimum order $5.00. Please add $2.00 postage each counter digit and an out
ANZ14-4.5W Power IC with spec. $295 ea and handling for out of States, $1.00 inside Cali- putfmuplexe ginesJBLSL
i . ' d d 1o d ! P.C. MOUNT TPB-A
MHO026-5MHz Clock Driver $1.95 ea fornia plus Tax. C.O.D. orders welcome (Min. dfplf:e ,%‘c;‘mh::":m%::d PUSH BUTTON
14-pin Lo pro IC Socket 100/516.00 Order $20.00) e SWITCHES
16-pin Lo pro I Sacket 100/$17.00 adeal RO i
PC Mount X'fo 28V 454 i decoded outputs 10 strobe the - S
unt X'former. 24V . $1.95 ea displ 45¢ ea ST
1.000,uF SOV cap. Axial Lead $100 ea Store Hours 10 - 7, Mon. - Sat. sy 10/$4.00 - g
€60 Digital Cassette Tape $1.50 ea VISA MASTERCHARGE With Specification  $5.00 ea. : TPB-B
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RADIO-ELECTRONICS
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~

|| NATIONAL EMERGENCY ALARM REPEATER

UNIQUE DEVIGE MADE FOR THE U.S.
GOVERNMENT TO WARN OF NUCLEAR
ATTACK. |T wAS TO BE PLUGGED INTO
THE WALL OUTLET AND WAS TO SOUND
OFF W.EN THE POWER COMPANY SWITCHED 7ROM 60
CYCLE To 50 CYCLES. CONTAINS RELAY, TiMER/NODISE
GENERATOR, RESISTORS, CAPACITORS, O(ODE , REEQ
SWwITCH AND 50 CYCLE VIBRATING REED ALL N AN
ATTRACTIVE BLACK AND SILVER CASE. APPROX. §1ZE:
3.7" x 3.2" x 2;W'. AN EXPERIMENTOR'S DEL ) GHT!

BRAND NEW IN BOXES. £22706 $3_95

GE FAST CHARGE Nicad Pack \
CONTAINS 3 SERIES CONNECTED AA 51ZE CELLS ™
EACH RATED 1.2V AT S500MAH. Can BE cuT

APART OR USED AS A PACK. RECHARGE THESE IN
AS LITTLE AS 3 HOURS! BRAND NEW. (2335 $2.95

DISTABLE mELAY

SLA-1

7 SEGMENT ComMon|
ANQDE ReapDOUT. §
CHARACTER HE1GHT

> L334, PRIME -
‘JSEALED PKG.
a1 $2.00 4 for 52.00

150 Watt Seconds
STROBE TUBE

C23443

$3.95

PHOTOAA/N CAPs |CALCULATOR
350 mf 330v 100 @®;| BOARDS
WITH OI SPLAY

720 mf 360V 150 1] LESS KEYBOARD
1600 mf 360V $2.25 f""f c‘iﬁ (s

CARRYING
C

Small_meral ratisctor
with builr-in horse
shoe s(robe tube Re-
quires 300VDC min,
1 gecteodes 8 34

1 Excel

made t
Haneywali, Appx vze
1W 1 TBH 1D

$225 « €22874

@ 2" Rounp V.03 PROJECTION LENSES

aKer | soud s voce Opested | m 17505 023370
Switch. Complere
sembied. With

L p
23068 99 21623 /$3.9

rystal Il  §
Oscillator iaN9 ﬁ 6038 5CR. 200V
1404 Mhz W
I€ ciock oscnistar

£23269 %198

Green

Same o NE2
Ly 1 glows

C?J&J GREEN. O

8 for $1.00 eryion on 50V,

9000 fissn uper

6 1o 3100

DY PR
ASSORTMEMY -

Nk ¥
2 for $1.00

*s‘.";o.:,"ﬁ 2o 03 1)

MCRO M
BOTARY SWAICH

rou.
w
8 roamon

e 910 MOUNTING

AR
12 for g1 C22707

Long EADS
10 for $1

tronic W g Fiasher K
ated device continuousy
a2t

ot o miente (. G

Strobe Light Kit

1 lectconue parts, qushity glaw-epoxy P.
board & eary (6 undersiar
COMPLETE mogbiecew
Ficotm gt w1t Conans sl
i s o P
g inetuctions 0o

!
1mes per second
ors Traen. Operates conte
how
wates on 117 VAC g

v on 2 i

7.50 ench

MINIATURE
Brand new fac. . REMECTOR
tory prime T Appx. size: 1.7/16"L x
strobe tubes C23280 7/8"W x 3/4°D.

Assortment of
lﬂvclul?e:v $ D0 ]C23227 $1.00
AMAZING EARAMNC

THIS IS PROBABLY THE WORLO'S SMALLEST

RADIO. IT WEIGHS ONLY 1/2 OUNCE AND IS 2
WORN BEHIND THE EAR, CONTAINS AN (C ANnD $5 95
SEVERAL DISCRETE DEVICES TO GIVE AN EQUI- **
VALENT OF 12 .TRANSISTORS. THE RADIO HAS & T.R.F,
DESIGN OPERATING FROM | STANDARD S13E 1.5V
HEARING A1D BATYERY (INCLUDED}. |7 PROVIDES
GOOD VOLUME TO EARPHONE ON SEVERAL STATIONS [N
METROPOL ITAN AREAS. DOESN'T REQUIRE aNY ANTENNA,
GROUND OR QTHER ADDITIONAL WIRES - FULLY SELF
CONTAINED & TuNABLE. SiZE: 1 1/8"x1 1/k1x3/g",

“’ s10v
! BATTERY

$9.99

€23458

EVEREADY No. 497 pworo-
GRAPHIC FLAS: BAMTERY
PROVIDES 510V anp 1BOV.
(ESE ARE WEW UntTS [N
TOE IR ORIGINAL BOXES,

SIMPLE TO ASSEMBLE KT

INCLUOES PRE-ASSEMBLED

CIRCUIT BOARD, CAPACITOR,
FLASHTUBE, REFLECTOR,

SWITCH AND HOOKUP DiAGRAM,

LESS CASE, BATTERY noLOER, C23435
AND BATTERIES (DPERATES ON $2 95
2 AA cELLS). GUIDE §28 av y
ASA 25, i

* Minimum order $5.00

® Please include $1 for postage
® Visa, MC and COD accepted.
® Phone orders are welcome.

P O. BOX 27038, DENVER, CO. 80227 Ph:303-781-5750
CEREE GIANT CATALOG f

AAAAAAAMAAAAGAAAAAAAAAAAAAAAAAAAAAAAAAAL

MULTI-TESTER

IT TESTS
TRANSISTORS AND LED's
AS WELL!!

YX-360TR

TRANSISTOR TESTER
20K OHMS/VOLT

SPECIFICATIONS

0CV 0.01.0.5-2.510 50-250 1000 (20k$2/
V) = 3%, 25k {w/HV probe)

BCA 0-50uA 025.25mA 0.0.254 (100mV
& 250mv) -3

ACV  0-1050-250.1000 {8k {1/V) : 4
Freq. 30M7 1o 30kH.

Q <1 x10 2 1k x 10k {max. 2Dn1)
Batt. 15V22 & 9v.1
d8 1010 +62

ICEO 015084 0 15.150mA - 5¢
hFE  0.1000 : 3% (w/connector)
150.100-57 420gr

$28.50

SANYO HYBRID

Audio power amplifiers |.C.
Max. hi-fi output power, mini-
mum ext. components needed.

SONY

POWER AMPUFIER_ WOOUL(

15 Watts STK- 28 $ 850
23 Watts STK-054 $13.50
30 Watts STK-056  $17.50
50 Watts STK-050 $26.50
10W + 10W (stereo) STK-040  $14.50
15W + 15W (stereo) STK-041 $25.50
20W + 20W (sterec) STK-043 $31.50

*data sheet comes with purchase

THE MOST POPULAR
MMS314 CLOCK KIT

Features:
* 12/24 Hours Display
" 50/60 Hz Input
" 6 Digits Bright Orange
Readouts

Kit includes plastic case, MM
5314 1.C. One set transistor
drivers, P.C. Board, gas discharge displays, all other elec-
tronic parts and transformer. Catalog no. DC-8SP

SPECIAL PRICE

$16.95 PER KIT

?AAAAAAAAAAAAAAAAAAAAAAMAAAAMAAAA

COMPUTER GRADE

<>, CAPACITORS
All capacitors are Brand New
. U.S. made in standard size

9000MFD 50V $3.25 EA.
11000MFD 35V  $3.20 EA.
14500MFD 40V  $3.40 EA.
23000MFD 20V  $3.00 EA.
58000MFD 20V $3.20 EA.
100,000MFD 6V  $250EA.

9 STEPS LED LEVEL INDICATOR KIT

for most stereo amplifiers
This new project works as a pair of VU
meter to indicate the output level of your
amplifier from -20d8 to +3d8. Kit includes
all LED, transistors, electronic components,
P.C. Board and instructions.
Easy to build and fun to see.
ONLY $9.90 EA.

ULTRA-SONIC REMOTE
CONTROL SWITCH KIT

e

Kit includes the transmitter, the
receiver, ultra sonic transducers,
P.L.L. I.C., all other electronic
parts and P.C. Boards. Ideal for
control TV, light, fan or garage
door. Case not included.

$18.50 PER KIT

60W + 60W

OCL pre amp. & power stereo amp. with
bass, middlie, treble 3-way tone control.
Fully assembied and tested, ready to work.
Total harmonic distortion less than 0.5%
at full power. Qutput maximum is 60 watts

per channel at 8 . Power supply is 24 -
36V AC or DC. Complete unit
only $37.50 ea.

Power transformer $7.50 ea.

DIP SWITCHES !
%ﬂ /, P

(On-Off Contacts)

4 positions $1.50
5 positons $1.60
6 positions $1.70
7 positions $1.70
8 positions $1.80

10 positions $2.00

ELECTRONIC WHEEL OF FORTUNE KIT!
With 10 numbers split into black and white
on dial. The LED turns whep you hit the
play switch, then it slows down and stops
on one number. It sounds like a motor
inside, but there is none. Lots of fun and
easy to build. Kit comes with nice looking
case, all electronic
parts, P.C. Board and
LEDs. Battery not in-

cluded. $12.50

100Mz and 10KHz.

AAAAAAAAL AAAAAAAAAAAAAAAAAAA*AAAAAAAAAAAAA

22W + 22W STEREO HYBRID AMPLIFIER KIT

It Works in 12V D.C. As Wellt Kit includes 1 PC SANYO STK-

024 stereo power amp. IC LM 1458 as pre amp, all other elec-
tronic parts, PC Board, all contro! pots and special heat sink
for hybrid. Power transformer not included. |t produces
ultra hi-fi output up to 44 watts (22 watts per channel) yet
gives out less than 0.1% total harmonic distortion between

$3250 PER KIT

A 23
3 oy S
el 5
: POWER TRANSFORMER $6.50 EACH

CIRCLE 9 ON FREE INFORMATION CARD

wWwWWw.americanradiohistorv.com


www.americanradiohistory.com

M‘MMAAMMMMAA_AAAAAMAAMAAMAMMAMAMAAA

@ % FM W|RELE‘SS MIC KlT

\ Bzl
Q

ly ove: long distances {up to 250 ft.).
etectronic parts, P.C. Boa-d and mini microphone!

P 19
T - Pt

ONLY $23.50 each

SUPER 1S WATT AUDIO AMP KIT

Kit

includes:
power transformer,

Uses STK-015 Hybrid Power Amp

STK-015 Hybrid IC, power supply with
front Amp with tone controi,
electronic parts as well as PC Board. Less than 0.5%
harmonic distortion at full power Y2dB response from
20—100,000 Hz. This amplifier has QUASI—Compli-
mentary class B output. Output max is watt (10 waftt
RMS) at 4 )

all

This new model FM wire
less MIC kit uses 3 high
freq. transistors, works in
the FM range (88-108
MHz). It transmits the
sound wave fidelity clear
Kit comes with all

$6.95
EACH KIT

\AAAAL

63 KEYS ASC11 DECORDED

COMPLETE KEYBOARD
by Honeywell

with dual color key tops, uses TMS 5000

decorder LS!. (schematic data included}
st SPECIAL
$56.50

NOT A KIT!

"&_1

WE FOUND THE CASE FOR THE FM mIC!!

Small nice iooking aluminum case size like a pack
of cigarettes. It is an intercom. Audio amp inside

Jm

PROFESSIONAL CASE ‘; with a mic jack, a mini toggle sw on top, can be
for our 0-30V Power Supply. It ‘ g::also‘zewany projects. We give you the Circuit
is a nice looking metal cast case # VERY SPECIAL PRICE 2 lor $4.99
with giant 4" volt/amp meter; e

P : Sub-Mini Size p38a
output blinding ppst and fgse Condenser Microphone %
hoider, on/off switch and line $2.50 each
cord! ONLY $2150 EA. FET Transistor Built-in -~
CASE 030

MANY SOUND DECISIONS!

Solid state sound indicator
operating voltage 6V DC
A. Small size approxi-

30
/s mately %" X 1’

$3.60 EACH

A

Continvous

Modet EB2116 (Continuous)
Model EB2126 (Slow Pulse)
Model EB2136 (Fast Pulse)

Fast pulse

Siow pulse

POWER SUPPLY KIT

0-30v D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted from
0-30V, 2 AMP. Complete with PC
and all
0-30 POWER SUPPLY

board

Transformer for Power Supply, 2 AMP 24V x 2 $6.50
30V DC Panel Meter $4.20

electronic parts.

$10.50 each

FLUORESCENT LIGHT DRIVER KIT

12V DC POWERED
Lights up 8 ~15 Watt
Fiuorescent Light Tubes
Ideal for camper, outdoor
Auto or Boat
Kit inciudes high voltage coil,

power transistor,
heat sink, all other electromic parts and PC Board,
hght tube not included!

ONLY $550 PER KIiT

/7 1Watt AUDIO AMP

All parts are pre assembled

12V DC MINI RELAY
P.C. Board Solder Type
2AMP Contact SPDT S1.30EA

2AMP Contact DPDT $1.75EA
SAMP Contact 4PDT $2.20EA

12v D.C. AUTO
DIGITAL CLOCK
Complete Unit
Not a Kit!
0.4” biue color 4 digits display . Turn off

A, on a mini PC Board
& Supply Voltage 6 ~ 9V D.C.
SPECIAL PRICE $1.95 ea.
"FISHER"” 30 WATT STEREOQ AMP

MAIN AMP {1SW X 2]
Kit includes 2 pcs. Fisher PA 301
Hybrid IC all electronic Parts with
PC Board. Power supply : 16V
DC (not Included). Power band
with (KF 1% & 3dB}. Voltage gain
33dB. 20Hz — 20KH

Z.
Super Buy Only $18.50

ELECTRONIC
SWITCH KIT
CONDENSER TYPE

Touch On Touch Off
uses 7473 1.C
and 12V relay
$5.50 each

readouts when car is not running X’tal
controlled time base for time accuracy
Specral designed case for easy mounting

on top of your dashboard. Ideal for car,
boat and campers SALE!
ONLY 5286 ea $24.50

= é HEAVY DUTY
\ CLIP LEADS
10 pairs — 5 coiors

Alligator clips on

a 22" long lead. ldeal
$1.85/pack for any testing.

\AAAAAAAAAAAAAAAAAAAAAL

MINI-SIZED
AM RADIO

AA SIZE NI-CD BATTERY

SW AUDIO AMP KIT

2 LM 380 with Volume Control
Power Supply 6 ~—18V DC

AUTO ALARM KIT

The Crimefighter Auto

! is an electronlc,
selfcontrolled auto pro-
tection system, normally
mounted within the giove
box of an automobile.

0 minutes after turn-

.
e

ing oft the lqnltlon (he atarm automatically
turns itself when auto Is re-entered, the
novn witi sound after a 10-45 second entry de-

The automobile owner, by inserting the
( nition key, will activate the alarm.Once ac-
tivated, the alarm will sound for two minutes
before (cally turning off. The alarm

FT-30 ELECTRONIC IC TIMER

TIMER KIT

Time Controlied from 1-100sec.
|deal to be used as timer delay
unit for burglar alarm, photo
service, and other purposes.
Max. joading 110V, 2 AMP.
Supply voltage 12-18V DC.

$11.50 each

ELECTRONIC ALARM SIREN

AU—998

COMPLETE UNIT
tdea) for use as an Alarm Unit
or hookup to your car back up

10 make a reverse indicator.
Light Output up to 130dB
Voitage Supply 6 ~12V ¢7 gq

then resets and Is ready to again protect the
vehicle from unwanted entry.

FEATURES: Simple installation: 5 wires,
Automatically turns on when auto is parked,
Extended exit time to

ous appilcations inciude protection of boats,
campers, trallers, motorcycles, trucks, Can.
not be deactlvated by “hot wirlng' an auto,
Cannot be turned off without Ignition ey,
Negative ground only

ONLY 514.00 PER KIT

8inapack (1.2v
X 6) 500 MA/HR
$4.80 PER PACK

[T

Size smaller than a box of matches!
Receives all AM stations
Batteries and ear phone included

Only $8.50

BRAND NEW
EVEREADY CH15 AA size NI-
CD 500 MA/HR. 4 for $5.50
Only limited quantity available

VVVV*L

ol Sub Mini Size

i < PANEL METER
* 500 UA
ONLY $1.20 ea

H

(LD,

TOGGLE SWITCH

‘«%

PANEL METER [(D.C. Type)
Size 60MM X 66MM

HaMf size of submini toggie switch
rated 3 amp 125V AC contact
1.9

SOUND ACTIVATED SWITCH

Al pacts completeo an a PC Board
SCR will turn on relay, buzzer or trigger other
cirent tar 2~ 10 sec (adjustabie)
Ideal tar use as door alarm,
and many ather projects
Supply voltage 4.5V ~3V D.C.
$1 75 ea./2 for $3.00

sound controited tavs

LINEAR SLIDE POT 500KS2 SINGLE
Metal Case 3' Long
2FORS$1.20

e 4 DIGITS
ALARM CLOCK

[ 234 ]
&,
COMPLETE UNIT

= NOT A KIT

¢ 05" RED LED READ OUT

* 24 HRS. ALARM SET

* 10 MINS. SNOOZ2E SET

* AM/PM ALARM INDICATORS

* SECOND DISPLAY SWITCH

* AUTOMATIC BRIGHTNESS
CONTROL

* COMPACT AND HANDSOME
PACKING

* 110V AC 60H2Z INPUT

$17.50 EACH

AC POWER SUPPLY
Wall Type Transformer

12v AC Output  200MA $2.75 EA.
16V CT AC Output 100MA $210EA
6v DC Output  120MA $190 EA.
12v DC Output  100MA $190 EA.

DIGITAL ELECTRONIC LOCK KIT

4000 REL

for auto Ignition, entry
door, burglar alarm, stc.

$6.50 ea.
CMOS 1.C.
IN CtRCUIT

AY AND HEY PAD NOT INCLUDED

Any Combination

2%" ROUND SPEAKER

82 025w
for most sound projects

SPECIAL 3 for $2.00

White Face Type 10-9%
=| $850 os0uUA 0-30V %
—J ol B AR Yo% MS 244 SPDT  1.00 090
& 05MA 0-100V MS 245 DPDT 1.20 110
0-100MA LARGE QUANTITY AVAILABLE
FOR OEM
p, TRANSFORMERS
] ?ALL 117 VOLT INPUT SUBMINIATURES TOGGLE
€
30V 4AMP  S7S0EA. SWITCHES
36V CT 3AMP  $6.50 EA. SPDT  OnOT!  $1.30ea
48V CT 3AMP  $6.50 EA. DPDT OnOtf  $1.50ea
24V CT 3AMP  $B6.50 EA. 1;; 3PDT  OnOtf $1.75 ea
3;\\; g; gg:m’; g: gg Eﬁ y . Mini size Rocker Type
12V CT  120MA  $1.25 EA fAlso available at the same price

:
E
;
3

MINI SIZE REED RELAY
Approx. 1”7 square
SPST Normal Open
Contact rated 1AMP

Coil 6~12v DC

All brand new by AMF

3 for$2.0

[LTHE

WIDE ANGLE PANEL METER

13" x 3"
IMA Fuli Scale
(scale marks 0-100}
$1.50 each

A}

PUSH-BUTTON SWITCH

LS} N/Open Contact
z

Color: Red, White, Blue,
Green, Black. 4/$1.00
N/Close also

Available 50q
LARGE QTY. AVAILABLE

HOUR

4 Digits Programmable to

$9.60 EACH
MODEL 888-R

BATTERY POWERED
FLUORESCENT LANTERN
FEATURES
* Circuitry: designed for operation by hlgh
efficlent, high power silicon transistor
which enable Hlumination maintain in a
standard level even the battery supply
drops 1o a certain iow voltage.

*g9" W cool/dayiight miniature tloures-
cent tube.

*6 X 1.5v UM-1 (size D) dry cell battery.

“ Easy sliding door for changing batteries.

* Stainless reflector with wide angie increas-
ing lumination of the lantern.

VVVVVVVVVVVVVVVYY

1.C. TEST CLIPS

Same as the E-2 clips

With 20" Long Leads
in Black and Red Colors

$2.75 per pair

INDICATOR
This unit is 1 5/8” long operating valt
age 4V D.C. will tel you how many
hours your cirCuit ofr machine has been
in service up 1o 100 hours.

Limited Quantity ONLY $1.75 ea.

»
>

SOLID STATE ELECTRONIC BUZZEF

Mini size 1" Yo' x Y
Suppty voltage 1 5V 12v
tdeal for Alarm
or Tone Indicatar
$1.50 each

MINIMUM ORDER $10.00. California residents add &% sales tax and 10% shipping.
Out of state add 15% of total purchase for shipping charges. out of USA and Overseas add 26% of total purghass.
SEND CHECK OR MONEY ORDER TO:

FORMULA INTERNATIONAL INC.

12603 CRENSHAW BOULEVARD * HAWTHORNE, CALIFORNIA 90250
For more information please call (213) 973-1821, (213) 679-5162
STORE HOURS 10-7 Monday - Saturday

SEND $1.00 FOR DETAILED CATALOG

NA
wy

Bunknencind

[ vcome |

\AAAAAAAA;
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TR5-BO memory SPECIAL

. Our Conversion Kit upgrades TRS-80 mainframe from 4K to 16K, or populates .
Bl Memory Expansion Module. With conversion instructions. Also works with APPLES. [ |
Bl Only $159 (3 kits/$450) . . . and we back up our parts with a 1 year warranty. [ ]

— O
HEATH HB memory SPECIAL

. Econoram VI™ brings 12K of Econoram quality to the H8 buss. Fully static. Regulat .
Bl price: $235 for "unkit” (sockets, bypass caps pre-soldered in place); now, through Hll
HW cover month of magazine, buy 2 unkits for $399. - ]

SEE OUR PRODUCTS AT YOUR &
LOCAL COMPUTER STORE.

the 5-100

ECONORAM
family...

Our memories are recognized as outstanding
buys, thanks to static design, compatibility with
all 5100 machines, buffering, high speedilow
power parts, conservative engineering and useful
extras. Econoram Il is 8K of cost-effective memory;
kit $135, assembled/tested $155. The 16K
Econoram IV costs $279 for “unkit” (sockets,
bypass caps soldered in place); $314
assembleditested; and $414 for CSC qualified*.
The top of the line 24K Econoram Vil costs $445 for
“unkit”; $485 assembled/tested; and $605 CSC
qualified*.

MA1003 clock
module $16-50

Simple to apply; requires only 3 time-setting
switches and 12V DC. Ideal for car, van, or other
portable use thanks to built-in timebase. Four 0.3"
blue-green flourescent digits. Extra features (such
as automatic dimming) included for car use. With
applications data. $16.50 ea., 3/$46.

orders call 24 hrs {415) 562-0636. Thank you!

“Certitied Systems Components board are assembled, tested,
serlal numbered, burned in for 200 hours, and guaranteed to
run at 4 MHz over full temp range. Board exchanged If failure
occurs wlithin 1 year of invoice date.

BiLL GODBOUT ELECTRONICS
BOX 2355. OAKLAND AIRPORT. CA 94614

CIRCLE 43 ON FREE INFORMATION CARD

TERMS: Add 5% shipping, excess refunded. Cal res add tax
COD OK with street address for UPS. VISA®/Mastercharge®

@@l(@ﬂﬂt

price

hosolation, 054
bargam
SYNTHESIZER (MUSICI VCO: Sawtooth & trigger outs

10kHz out. 1 volt per octave response lexponential), linear inpul. Needs

newsletter

of an intergrated circuit
IC chip
T0-220 POWER TRANSISTORS: Complimantary pair, 10 amp iC. over
60V, SmHz
PREMIUM MINIDIP OP AMPS: BB.3500, lo noise, |-bias; NE-B31. Hi
Your Choice, 99¢

DUAL 15 VOLT REGULATOR IC: Outputs + 15 VDC @ over 50 mA, more
with pass Xsistors. Balanced. tracking outputs with 5% reg'n or betier
w/dats.
AMPHENOL 8.PIN “Ministure Tube” CONNECTOR PLUG: Male plug
w/gold piated pins. Fits standard 9 pin mini tube socket & inciudes rubber
cover.

MINIDIP SOCKET: Soiid nyion w/machined gold plated pins Augat

slew rate.

0 TO

1 uF. 50 VDC CAPACITORS: Mylai construction

AUDIO/ANALOG
Experimenters

VOLTAGE CONTROLLED SINEWAVE OSCILLATOR BasiKit '™ w sine b
cosine outputs. 10 vP-P out, 10 Hz 16 over 16kH2. Needs @ 15 VDC @20 mA
Easy 10 build
DC-DC CONVERTER: Outpuls + 15 VDC @100 mA, for 15 VDC mput. Uinra
reg’'n Only 2 sq. by 375 1hick. An extremely unusual

+15vDC $26.50
ANALOG DELAY IC. Identical to SAD 1024A Produces real lime audio
detay. w/dala $17.95

ARTICLES & SYNTHESIS LUTERATURE: “TECH NOTES'
Featunng articles on buliding Active Fiters, Audio Fregq
Shifters. VCO's, VCF's. Fiangers, Synihesizers, & other Audio. elecironic
devices
TECH NOTES Subscription/12 issues
DUAL SEC. PWR TRANSFORMERS. 117 V Primary. oulput - 2x 19V @
1amp. Hr quakty
§ VOLT, 50 WATT ZENER: TO-3 pkg.
bargain
UNUSUAL iC: 14.pin DIP, generates psuedo-random muscai sequance A
‘synthesizer-on-a-chip ' Clear plastic pkg; also. seases motion VISUALLY.
A unique buy
STATE VARIABLE FILTER IC: Hybnd, identical to the AF 100 IC.). 4 on
board op amps, DC-10kHz. Hipass, Bandpass. Lopass. & Noich $695
“NON-LINEAR CIRCUITS HANDBOOK By A-D. this is probably THE
reference work for analog multiphers, dividers. fogging. & antiiogging
circuits. A WEALTH of unique infarmation. Over 500 pages
THE INVIS(BLE IC' This clear plastic IC lets you peer into the inner workings
14.pin DIP Features gold wirebonding & BIG

$1.50

OP AMP SPECIALS

CA 3140 minidip. 79'ea
SG{LM) 3084 minidip 7% en.
CA 3401 DI
LM 31
We have many unusual and imique
CATALOG. Send us a stamp or 25° (for postage) for a FREE COPY
and get on our mailing hist.

P {£EM3900) 49‘an.
99 89°ea.

UA 791 1.amp.

10 amp capabilty. Unusual
$4.95

PC leads. Special

s in our FREE FLYER;

$49.00

$19.00
c 10 vP P10

our own RaD

81950

$8.95

$795

$5.95

$1.50 pr.

99ea

2/$1.00

3i%1.00

12/$1.00

1%ea
24ea,
$4 50
$4.50

[}

1

Associates, Inc.
Newton, N.H. 03858
16031382:5179

® Minimum order $10.00
® Add $2.00 for shipping
®MC, VISA, & C.0.D. accepted
® Phone orders are welcome

SATISFACTION GUARANTEED

: CIRCLE 62 ON FREE INFORMATION CARD

NEW-TONE ELECTRONICS

Specializing in Japanese Semiconductors, with
THE LARGEST INVENTORY AND LOWEST PRICES ANYWHERE

AND YOU CAN ORDER TOLL FREE 800-631-1250

Lk the: e el

INTERNATIONAL

A division of New-Tone Electronics

Ny

UH1C004
UH1C005
UK 1C006
upPC20C
UPC555H
UPC563H2
UPC566H
UPC575C2
UPC592H2
upPC1001H2
UPC1008C
UPC1020H
UPC1025H
UPC1152H
UPC1156H
uPD8s7C
UPDB58C

254102
254473
25A484
254496
254497
2545644
254634
25A636
25A643
25A678
25A682
25A683
25A684
25A699A
25A706
254733
25822
28854

Deale end tor aur un VU qiseount price hst
~
INTEGRATED CIRCUITS INTEGRATED CIRCUITS INTEGRATED CIRCUITS TRANSISTDRS
ANT1S 225 @ M51202 155 UPCS574 1.20 251429 1.49 'X‘Jz‘?ﬁ'"‘" l:ml:gng
AN228 465 M M53216P 180 UPCS83C 330 25C1452 AN217 1.70
AN272 390 W Ms3273p 1.60 uPC 1028 180 25C1474 AN23g 6.50
AN313 4.85 W M5ga73p 790 UPC1031H 2.98 25C1548 AN241 2.10
AN321 225 MB3710 295 UPC1032H 1.35 25C1583 AN247 4.10
AN326 3.30 § mB8719 770 25C1622 AN315 2.80
AN362 2.70 @ MN3006 5.90 25C1630 BAS11A 2.65
AN366 2.43 @ MN3007 19.95 25C1681 BAS21 2.75
ANGOB 4150 @ NPC5107 14 85 25C1682 CX1016 6.20
ANB12 270 f PLLO3A 14.95 25C1761 HA1306W 3.50
BA401 150 @ SG264A 7.80 25C1762 HA1339A 375
gAdog 150 W SG609 4.50 25C1775 LA1366 3.60
ASO 630 W S6629-3 340 25C1778 LA4051P 2.70

84612 240 W SG6523 17 50 [RANSISICES 25C1787 LA4400 310
BA1310, 234 @ snoi0 6§90 25A772 251811 LD3141 1.80
HA1125 210 @ sno20 13.95 25A786 25C1844 M5115P 4.90
HA1329 245 S11030 19 00 254811 25C1885 MS51513L 3.90
HA1366W 330 $11050 27 80 25A818 25C1906 MN300t 19.50
HA1366WR 330 @ SM3104 890 25AB35 25C1923 ) MN3002 170
HA1388 335 1 SM5107C 195 2SAB40 25C1940 MN3003 11.70
HA1406 1.20 STK013 11.25 254841 25C1945 b PLLOA 8.60
LA1222 159 W STKO14 25A842 251951 PLLO2A
LA1365 220 [ STKO1 252861 25C1959 PLLO2A-G
LA1368 342 f STKO7S 254879 25C1963 STKO11
LA3101 375 @ STkatd 25AB8O 251981 STKO15
LA4220 255 W TA7092p 25A911 b 251982 STK032
LA4430 270  TAaTUI7P d 25A915 252009 STK050
LD3000 225 W TA7206P 25A922 25C2021 STKOS6
£D3080 270 W TAT214P 254923 2502072 STK415
LD3110A 375 W TA7217AP 254940 25C2120 STK439
L03150 195 TA7222P 254991 25C2212 TA7045M
M5109P 330 W TATS21M 258509 ) 25C2213 TAT060P

[7:) M5112Y 670 W TA7607P 258528 252214 TA7063P

[®] M5118L 250 M TA7609P 258549 250388 TA7074P

z M5130p 3.12 | TBABIOAS 258567 250477 TA7089P

o M5135p 3.40 W T8AB100S b 258618 g 250528 TA7002P

& M5142p 570 TBAB10S b 25C352A . 25K58 TA7120P

e M5340P 1.55 T8AB10SH 25C356 ) 25K97 TA7153p

o M5930p 85 T8A820 25C583C 25K107 TA7201P

h M5935p T0A1190Z 250895 . 25K120 TA7203P

bt M5346P : TDA2002 . 250983 25K121 TA7204P

] M5953p L UPC141C . 25C1056 b 25K125 TA7205P

OI M5062P y upCs72C 25C1424 25K13DA TA7310P

E N J Residents agd 5% Sales Tax CO0's WELCOME

Y We pay postage lof prepart orders ol $50 00 or more  Hours — Daily SAM 7 PME.S 1. Sat9 AM 5PM

o under $50 00 add $1 00 Canada $1 50 no b
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CIRCLE 71 ON FREE INFORMATION CARD

INTEGRATED CIRCUHS

560
6.40
365
1.80
3.65
1.15
2.35
1.06
3.40
5.75
3.05
2.85
3.25
280
9.99
7.0

TRANSISTORS

39
65
228
89
1.39
39
65

§5

TRANSISTORS
258175
258324
258337
258370
258405
258407
258435
258463
258474
258492
25C372
25C373
25C380
25C387A
25(394
25C458
25C460
25C481
25C482
25C495
25€509
25C517
25C535
25C627
25C634A
25C710
25C730
25C732
25C735
25C756A
25C778
25C781
250784
25C789
25793
25C799
250828
25CB39
25(867A
25C930
25C945
25C1014
25C1018

25C1034
25C 1061
25C1079
25C1096
25C1166
25C1172
25C1173
25C1226A
25C1237
251239
25C1306
25C1307
25383
25C1384
25C1675
25C1678
25C1728
25C1760
281909
25C1957
25C1973
25C2028
25C2029
252091
2502092
25C2098
28072
28092
250180
250218
250234
250235
250261
250313
280315
250325
250330
25K19
25K33
25K55
35K22
3SK40
35k45

TRANSISTORS

5.45
1.00

NEW TONE ELECTRONICS INTERNATIONAL

P.0O. Box 1738 Bloomfield. N.J. 07003
New Jersey Phone: 201/748.6171
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(wrae« SCANNER

g epoLice 4 Channels UHF

.

EIRE eContinuously Monitors
4-Channels
eHear UHF (450-500MHz)
N\ *Model ACT-C4U

'RADAR DETECTOR

BEARFINDEH

092

eAudible and Visual
Indicator
eDetects Stationary and

3\ é\'%";? Moving Radar

* Ask about BEARFINDERS 899
\_ Out of Warranty Special! Reg.

/ RfECURDER\

N, "MESSAGE
\ MINDER

Reg

499 "d 799
RA-731 4 i CB-067
L As-is )|\l QNNC%E“NDNEA;

| Au- 149
Reg.
M ,)

“LOCKMOUNT ) (AM AUTO RADIO

For Under Dash Mount- Pushbutton Con!rols

ing of CB’s, Radios, etc.
Reg
99 c AU-580
‘. I 4
\J

MULTIMETER)
Olson 1000 Ohms/Volt

For Best CB
Performance

8TE 184

d CASSETTE\

30- Mlnute Blank

8-TRACK

40-Minute

"TRACK TAPE

("AC ADAPTER') (@ TRACK TAPE

ACtoﬁ 7.5,9 VDC

”8

el [T =4
k TA-949 NG

% Reg. 2 for $11 J

Dept. LJ
260 S. Forge St.

Akron, Ohio 44327

‘ Ml s
e\ec“omc

NAME
ADDRESS
CITY
STATE Zip
Qty. Stk. # Description Price Ea. Totai
Tax
Postage
Total

s

O Please send me a free subscription
to Olson Value Packed Catalog.

" BISON BI]MPUTEHS\

O commodore PET
Chalienger TIL
Challenger I1IP

“\WNideoBrain

Oison - B A0A0

QNrite for FREE Computer Catalog)
. g

www americanradiohistorv. com
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ECTRONIC , (m] | |
'EL J_ S\l BA MC or AE )
LS A 4 o = I 5 & k| ol
Terms: Adc! postage. No C.0.D!s. Phone Orders BA-MC-AE: (617} 532.2323. -
Lynnfield, Massachusetts 01940 Dept. R-11 P.O. Box 619
REMOTE CONTROL SYSTE ; 540 Weddell Drive, #4, Sunnyvale, CA 94086 (408)734-8470
This handy control was part of an Admiral 74C08 65
remoté controt package for color TV. The CMOs 74C10 E ;:g i’g ;::2.!! :% g‘ﬁ g:g g; g
original functions were: On-OH, Volume, VHF. 4000 a5 74C14 175 1432 30 74164 145 8976 2.95 8556 g'?g
UHF, and channel select. Receiver contains 3 4001 20 74C20 26 a3, 44 74165 135 75107 325 8599 3.
lelays and one-four position stepping relay. :ggg 20 ;:ggg g ;::0 18 74166 1.20 75450 1.00
so a complete 4 d g f 20 - 2 100 74173 170 75451 80
all Kinds of remots. O:Jtear::’t'i(r?g L:;ut s o XS i Jeas 70 7aiys 105 75452 80 3'61'3' EARJS
detectors, appliances, etc. Transmitter requires 4012 20 74C73 125 73 ;g ;::;; gg ;;g? |€g 2070 a5
AA cell (not included). Qty Ltd. 4013 35 74C74 75 3450 25 74191 120 75492 1.e0 308H 100
...... $2500 (Shown) 4014 BO 74CBE 100 7451 25 74192 145 75494 150 209K 125
8C30372 $69.88/3 | e A e B0 MR M0 s 25 93 1 i e e
----- . $69. neludes Transmitter & Recewer 4016 35 74093 125 7454 35 4195 100 Peripheral hen 150
. 5 4017 82 74C151 235 450 2 4196 1. 8212 350 H .88
AM/FM STEREO “REPAIRMAN SPECIAL" 018 92 CISt 300 a2 4o Jae 119 ena amo UL
” i ifi 401 74C157 2,10 8216 375 12 1.
RECEIVER/AMP CHASSIS  Surplus Brand:name receivar/amplifior 02 1B TCle 140 a3 4 e oz ME AP BN E
2 - - chassis, including bulls-eye stereo light 4022 83 74C162 130 7:75 _;50 oty 8228 9.50 0TS 1.5
% 3 | % o on tuning needle, inc!e fontro_ls, amp & 4023 21 74184 135 7476 s Interface 8251 1150 340T12 1.25
J, f{ tuner {no case). Mfr.’s “questionables”, 4024 .75 74C165 175 7483 105 0025 350 8255 1050 340T-15 1.2§
¥ i a4 g < may need repair. You fix & save! Qty. 4025 20 74C174 150 3485 190 002G 1.75 2513 960 340T-24 125
- § is limited. AS IS {no returns}.  W/data. 4027 34 740902 85 7435 43 B640 125 2516 950 38IN 1.25
E T (¥l | Silbs. . .. BK3035$19 88 4028 .73 74C904 B85 349 200 8641 275 1013 S50 38BN 115
A d, 4029 100 74C905 300 7497 s 8806 300 555N 35
LAR 4030 20 74C914 195 7433 65 8819 t.25s 8000 TTL 536N B85
M SYSTEM MOTION DETECTOR 4035 95 7495 78 8820 500 BT20 325 558N 280
i - : 4040 100 TTL 749 BS B830 490 8T97 175 B6IN 500
TO UCH 4041 1,00 7400 16 74121 35 8833 245 8092 95 566N 1.70
S 4042 70 740t 7 74122 43 8835 245  BOS4 60 S6IN 165
W W'TCH 4044 .60 7403 17 74123 65 8836 125 8095 80 709N 20
N K 4049 35 7404 19 74126 65 8837 245 809 50 741H -25
New package system. A super close-out 4051 110 7406 40 74132 125 8838 245 8098 90 3035 240
item.  Protects your valuables; gun’s, 4066 70 7407 40  7414) 115 B859 150 8121 225 3401 125
CB's. stereo equipment, test equipment, 4068 40 7409 .25 74145 1.10 8865 150 8136 325 ]
etc. ... List Price $22.88. U LTRASON |C 4069 40 7410 18  741481.120 B866 150 8220 325 74LSxx
i $7.88|.. 4075 20 7413 78 74150 S0 B867 185 B2 225
""" MD33 s $22 !-38/3 This alarm sensor fills the protected area 4082 2 7414 68 74153 110 B863 175 B242 1.75 TALSO0 25
MIC = n B . with an energy screen that cannot be ;:30 .22 7417 a8 74154 125 8879 §2§ 8250 1.;: through
seen, felt or heard. Triggers your alarm 2 A 7420 .18 74155 75 8880 27 260 2.
- ROPROC ESSO R whenever burglar moves through detect- 74C04 32 7421 35 74157 100 8834 245 8281 1.00 74LS670 395
The Viatron Data Management Station; or field. Mounts on ceiling, wall, desk . i i i i
Used, complete system. Running Con- shelf et}: Optional delay o e For more 74LSxx, refer to our ad in the June issue of this magazine.
g‘izlon.at_ls)zldo';AS Ii’ - Send for_more reset. Op‘era!es on 125 VDC.A clt’)se-out SPECIAL DISCOUNT
&_Y'__$49500| that originally soid for $179. 00! 3 Lbs.
*S:,(Q;’ll?(/ﬂk&ll(l (\,I.I_IA/_.(ICILI: ea.] otv- Ld #8D30336. . $49.88 OEM EDUCATORS AND SCHOOLS
JRCL S INFQ. CARD _ : g For a low quote, send a list of your needs and, if possible, desired prices.
l)/mll our ((4 lufl Stores l 77R lhf.xhufglun t_‘._ 10% OFF ON ALL OR- No quantity is too small.
Peabody. Mass. or our NEWEST store : TIN_. DERS OVER $10.00
TOWNE DUMPE, INC. next 1o WOOLCO. 777 . Minimum order $5.00 US curmency. Check or money order only. Add 5% to cover shipping and
So. Witlow St., Mapchester. New Humptire, FROM THIS AD. handling cherges. Calif. residents sdd 6% sales tax, Senta Clara County rvsicents add 6.5% saiss tax.

CIRCLE 65 ON FREE INFORMATION CARD CIRCLE 51 ON FREE INFORMATION CARD
~ PRpRpp e —~ - i sk G -~ e - -~
POCoC %WW&WWWWW%W%W&W
: MC1351P FM-IF AMP | MTNIGRAKDFATHER CLOCK XIT MJ900 - MJ1000 POWER SUPPLY
C lete Electronics! COMPLIMENTARY PNP. NPN DARLING-
r AND DISCRIMINATOR | * Chimes the hour (1e. 3 times for 3 O'elock] TON POWER TRANSISTORS. B AMPS M E T E R S
‘ SED IN FM & TV S . Unique “swinging” LED pendulum WE SUPPLY A SCHEMATIC TO BUILD A
U V SOUND Tick tack sound maiches pendulum swing. HIGH POWER (35W) LOW DISTORTION
* Large 4 digit 5” LED . il Quahity 3% [ PS14. 0
[ CIRCUITS. REQUIRES MINI- . Large ddigt 57 LED readout o AUDIO AMP WITH ONLY ONE sty 34" meters for the P-S14. 0-15VDC &
' All TMOS construction ey AODITIONAL TRANSISTOR AND A 0254, Mrtched seot, individually packaged.
MUM EXTERNAL COMPO- * Complete electronics including transformer & speaker: @ “peiio | AOPUGNAL IRANSISTOR ANO A NOT SURPLUS! 12.96/set
drilled and plated PC boards measure 4.5" x 6 5 g BRCS %
: NENTS 14 PIN DIP DlRECT BEAUT'FUL SOLID WALNUT \9180‘(“0ﬂ TO-3 CASE STYLE BUY A PAIR FOR
. . X 00!
REPLACEMENT FOR HEPC Custom case for above kit. Over 9% tai. 19,95 e POWER SUPPLY KIT
¢ 6060, ECG 748 and MANY -
€9 OTHERS. HOUSE # MK-05 MINI MOBILE CLOCK | enpsyg goe mpg— z,%vw; |
@Y WITH SPECS 50¢ i To e 3 ot <1 o 1 , & : Foldback Current Limting oo
) = clile T i COMMON ANODE READOUT % < Eoldoack Current Limiting Lo [
FEATURES CHARACTER ! * Thermal Shutdown e B oG
LM3900 QUAD NORTON AMP Quarte crystfl timebase LIMIT 24 PER CUSTOMER] ] “ Adjustable Current Limiting ™" ) \-\\\0‘
N Torord & zener noise & overvaltage protecnon ¢ : lv';“ mas"1‘19§r(im:|:'5v PH
W HT A LARGE * Magritied 16", 6 dint LED readout 9 anemer 1ol
& o parts supplied including heavy duty trans.
€@ QUANTITY OF THESE HOUSE 5 0 to e T 12.95 CAPACITORS , former
NUMBERED PARTS AT g . o Quality plated fiberglass PC board,
* EASY OUICK ASSEMBLY
BARGAIN PRICE THAT Al companents requiied included {you supply the St siZ PP (@ T3S REVIEWED IN 7/78 73 MAG.
ALLOWS US TO SELL THEM y Fede RADIAL
0 quality driled and pilated PC board: I5A CONT,
AT A LOW, LOW 39¢ Clock homd 26" x 2 3/1.00 20A INT. 42 05
Readout board 2 3/8" « 75 .
% ALL CGOU'AA"R?:‘ET:SW°"/° 'NJ"" UNIVERSAL SOUND EFFECTS BOARD OVERVOLTAGE PROTECTION KIT
O ] D eiitis 50% HAVE YOU EVER WISHED YOU COULD DUPLICATE THE SOUND OF A STEAM 6.9
2N3568 NPN EPOXY 1w 6/1.00 TRAIN OR A PHASOR GUN? HOW ABOUT GUNSHOTS, WHISTLES, SIRENS, ProwdeT cheap surance "or YOur expensive equipment,
741 0P AMP 8 PN DIP 5/1.00 S8RKING DUGS AND OTHER SOUND EFFECTS? NOW YOU CAN WITH OUR st Thes s SEA SCR ot ois, oLty Overvoltase
723 VOLTAGE REG 14 PIN DiP 50¢ PROGRAMMABLE SOUND EFFECTS KIT. IT USES THE NEW 28 PIN T.I. SOUND !Gul‘pmer\( Sholuld‘be L;‘se(; onzumls P(halaaw fused. D
MPSS530  NPN HOUSE # 8/1.00 SYNTHESYZER CHIP, SN76477 AND SUPPORT CIRCUITRY. 5 TO 12VDC IS f e O oy oo 2end PSLATA elecron
::?5 ﬁ:::‘:;s&':ﬂt;"z’j:e'. :3 REQUIRED TO GIVE APPROX. 1/4 WATT OF AUDIO OUTPUT. WE PROVIDE THE
P.C. BOARD, PARTS AND INSTRUCTIONS ALONG WITH A CHART TO PROGRAM -
0| o Buro oso e e (1788 SOME COMMON SOUNDS. USE YOUR IMAGINATION TO CREATE ORTGINAL . Mﬁ?‘?’é CLOCK/ T":AER ‘KIT
2N4343 P CHANNEL J FET 4/1.00 SOUND EFFECTS. ORDER: SE-01 14.% (less Spkr.) 3/39.9%5 [ifnz:‘:;: the sg:‘n’» ll”é;"!ffﬁ%ﬁ"fé’g v:a‘:iuo’:g ?;:’:ﬁ:
NE111 PNP MED PWR 40W TO-220 3/1.00 i f both functi Clock h, S
men Moo awtomm Idepent petonof b fncins, e v o
o e e « FANTASTIC SOUND EFFECTS ‘WAIBLE RLA:M hoid, and count functions Full noise and overvoltage
Ci LOO% CHIP protection, 24 hour only. Readouts has dimmer feature
TRIAC 200V BA UNMARKED 3/1.00 ; or they can be turned off without disturbing the clock or
AVAILABLE ONLY FROM BULLET! A lun EASY kit to assemble that emits an ear timer. Timebase included {.01% accuracy). Bee: f th
» CAPACITORS B o Deeatt dual (ore seream. Resembles 1 1 ontions and mounting conidbmnons s s o
O CIT HOUSE # PNP POWER THIS 28 PIN MARVEL CONTAINS A LOW Operates from 5-12VDC at up 1o 1 amp o switches are not included Switches are standard types
2 ggz ﬁ éSS‘é,%CM”Y.'," 2;:'83 Z@%?&E.’#%‘Sogi'?ﬂgf'L?fé?ciﬁg H’D&Lﬁ ohl,: ?lflkﬂl' ?‘,T,df:epg,?“% Will fit \nside standard aircraft nstrument case,
o Tamts  ® 400voC My 4100 | TO-3  IDENTICAL TO 2N3790 ENVELOPE CONTROL. WITH B PAGE st spooker o gy ORGERWE 03 T 28.95
L] imfd @ 35V TentAxisl  6/1.00 MANUAL. 8 1o 9 DC 3.95 2 S .
EO€R o AT N2 owars :
22mtd @ 20V Dip Tant  4/1,00 80 VCEQ
2 Taomia & 20V S aaa 30 | 10 AMPS ﬁ 0o IL-1 OPTO ISOLATORS NN =¥ ULTRASONIC SENDER RECEIVER KITus.02 ¥ NN
_ S00mfd @ a3VAumcaaial 8/1.00 g¥At:JTAuR°DNI:|N60:;NLSA‘J’T TOTAL SECURITY! Complotely invlyible uitrasonic (23KHZ) Sound beam works like & photoelects c beam but 1s uneffected
~ = by light, hi or noise Seperate T ter d Receiver b d from 6 hes to 25 feet) A d object breakl, i
w 1 P — TRANSISTOR COMBINATION, Seamcaites n 541t © 50 o 101 i S o to 150 MA 10.0v v s Py THING, o Do Cacmiecs bresking 17e
o) *NOCOD S |[g— 5 # TX RES. ADD 5% STATE SALFS TAX WHILE THEY LAST! Works 00 12VDC lunregulated) and draws less than 100 MA. Use it for burgler alarms, object caunters, automatic door openers,
- # SEND CHECK M.0. OR CHARGE CARC NO. : g;::l’::NQF ng,& OVER TAKE 10% DISCOUNT automatic door bells, electronic rat trapi?} and more. Optional entry delay and Alarm Timeout Crreutt 395
[a] R f:gz:ss:xz:;:"(;"’éuv T A LCOMPLETE KIT LESS CASES 21.50 will source or sink up to 200 MA OC ’ [
é s A s AR PO P aa = x [
COHOCHCH b <
120
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STUDENTS & TEACHERS 8080 SYSTEM CPU's cont PROG. LOGIC ARRAYS | S-100 MOTHER BOARD — 8 Siot Kit 69.00
WITH YOUR ORDER, SEND PROOF OF FREE SOCKETS 80804 595 | 8008 825100 11.95 | $100 32K STATIC MEMORY BOARD
YOUR STATUS AND RECEWE 5% OF YOUR | WITH PURCHASE OF | 8212 375 | 8035 19.95 | 825101 11.95 ALL BURNED IN 650ns  599.00
PRESENT ORDER AS A CREDIT CERTIFICATE YOU i , 8214 8.95 AND TESTED 450ns  735.00
CAN USE ON YOUR NEXT ORDER ANY OF THESE I.C’s. | 8216 3.50 RAM SHIFT REGISTERS ultra tow power 200ns  875.00
- 8224 430 | 7489 2.95 | cl402a 195 [ 5100 EDGE CARD CONNECTORS 350
8226 475 | 3ol 395 | WML 195 | MAXE KEYBOWRD — 53 Keys 1995
8228 7.25 5 i MM5006AH  2.95 | MAXI KEYBOARD — 74 Keys 3395
READ THE «xe PRINT AND SAVE! 8238 825 2101-1 2.95 | MM5060 395 KEYPAD — 16 key xy matrixed 1.95
8251 9.45 g}g}?d ggg CLOeE. G KEYPAD — 20 key x-y matrixed 295
g 8253 21.50 A . il WIRE WRAP POSTS
B O R N O WONIREO RCE 8255 1075 | 21022 150 | MM5311 795 | 2 level 100/3.95 4 level 100/4.95
2102-2 650ns 8/9%% 32/370  64/71%  128/135% 8757 2050 | 2102L1 195 | MM5312 4.95 | WIRE WRAP SOCKET PIN 100/7.95
21024 450ns 8/109 32/4100  §4/7800  128/1450% 8259 20.50 82510 495 | MM5313 7.95 | TAPE READER — 12 level — includes both
82511 495 MM5314 4.95 IR sources and pickups 29.00
2114D 450ns 8/7900 16/149%  32/274%  64/499%0 7.80 SYSTEM 5101L-3 11.95 | mM5315 7.95 MAKE YOUR OWN PAPER TAPE READER
3880 2250 | 2107 395 | Mms3ls 450 | 1/10" SPACED PHOTO TRANSISTORS 10/9.50
3881 1250 | TMS4060 395 | mm5375 5.95 | REED RELAY — TTL compatible 189
PRESCALER - 250 MHZ OPTO 3882 1250 | UPD4ll 395 [ TMS3834  6.95 | SOLID STATE RELAY — micro reed actuated
$23% 3883 49.00 | 42004 995 [ CT7001 6.50 | for total isolation 3.95
PRESCALER £"%50 MH‘;’“F"“’ ISOLATORS W 7300 | 2014 200m 1350 ; CRISTAL FILTERS, — 455 K miniture
R - ns 10 CALCULATOR CHIPS single section 1.9 dual section 2.95
$499% i $.79 1 Gaoo svsmem | 2114 650 6.25 | MM5725 195
complete 2. MOC1000 $ .89 | es00 1695 4s g()()ns 1»71 50 S 136 L95 | PRECISION THERMISTORS 205
= 6810 720 00ns 17.50 | MM 195 . BEAD — 000 DHM 2.
11C90 - PRESCALER CHIP ® 3. 4N-26 $ .95 | gs0 795 | 4116 450ms 1350 | MM5739 195 | GLASS BEAD — 1% 15000 OHM  2.95
650 mc $19 4 CL1422 6821 850 MCS2521 195 | GLASS BEAD — 1% 200 OHM  2.95
CLAIREX PHOTD MODULE | 6830 895 | 223 TROMS) pros RG] BOWER THERMISTOR — oositive temperature ¥
(USE_AS VDLTAGE varmale | 5832 1133 5 P coeficient  20-2500 OhM 2.95
SOLID STATE RELAY RESISTOR—40 MEG oW 10 | $360 995 | B98I 595 | DSbh 335 | D/n CONVERTER — NESODS (8 bi) 7.95
©400 V at 3 AMPSe TTL COMPATIBLE | 40 OHM—MILLION To one | 6362 1375 | 000 595 | DMBOS3 ' R RO :
i 10 95 | DMBO 95 | D/A CONVERTER — DAC-01-SH (6 bit) .95
©MICRO REED ACTUATED TO MINIMIZE T T R by HEE G i 2 [f[FPuor0_DteDE = super fast 0.5ns e
CHANCES OF AC POWER SPILLOVER INTO | ISOLATOR) o2 U | e 595 | DM80% 9 | " tsuperfoersitive :
LOGIC CIRCUITS $3% $14 | 522 1250 | D3604 1195 | DM8097 95 READ OUTS — MULTI DIGIT
g3 750 | 2616 50.00 | DM8038 95 | LD3YZ de 47490 3.1/2 de 3 15
02A 495 | DM3I31 325 | LED .17"-3 dig. 125 — 6 dig 3.95 — 8 dig. 4.95
REFLECTIVE 9900 svsrm 2708 12.95 | DM8202 1.45 )
CHEAPER BY THE 100 PHOTO COUPLERS 9900 600 2716-5v 46.95 | DM8233 1.10 PHOTO DEVICES—DIODES, XSTR's, DARLINGTONS
T G801 23 2 DM8234 V1o | 2N5771-125  FPTIODA - .79 MDL -1.95
Ups (P AALRED)  100/835 | TIL-139 LED NTO PHOTO | 3902 1950 | ouamcren cenemtars | DERD 0| R e
s (UMBO.RD) 100(1395 | TRANSISTOR 2 | 0080 Beoo | BN 133 | omszs0 90 | HIGH VOLTAGE TRANSISTORS
' B3 e 795 | pmsz51 ‘90 | 25C1358  100w-1400v5A 103 7.95
LEDS-  (DUAL COLOR) 100/59.00 ROC100 INCANDESCENT 2516 795 civeo  hiiow! BoovioR, oTo% o
IN4001. (50V:1 AMP) 100/ 4.95 INTO CDS CELL— 1800 SYSTEM 5240 795 | DM8266 E | [t Toow!| aoutsa st e
INAI48. (SWITCHING DIODE) 100/ 3.95 1802 2400 | mwes71a g5 | OMB267 133 i 2y astic :
2N4303- (NJFET) 100/2195 20 MEG OHM OFF | g1 1950 7% | bm8271 135 | 3624 20W- S00VIA - Plastic  2.25
2N3392. (PRIME'NPN LOW NOISE) 100/ 9.95 | RESISTANGE $19 1822 2025 | xevaao ewcooer | DMERMS 130 387 GONQE0VIR - MElasticl 15
1824 1350 | MS2376 1485 | pyas33 260 | HIGH VOLTAGE piooes g
: DM8835 2560 | UNMARKED 1500V at 1 AMP 10/1.99
R NIORERIAES 55 1178 | asiog™ ses | DM d7s | EGaso 2se0val 35w 3
y i 1 DM3837 2.45 al 25 ma .
Sl STK435STEREO $6.95 ol . ?;.51};353 332 74273 2.60 | SUBMINIATURE 20,000V at 100 ma 2.95
TDA-2020-20 watt $9.95 8 LD (g GLt] e s MS6011 805 | 74390 2.10
SI1020H-20 wan  $10.50 STKA35-7 watts per chamnel ~ $9.95 1 50~ 1995 811595 195 CARBIDE DRILL BITS AND ROUTER BITS
: STK437-10 watts per channel $11.95 2901 19.95 FIFO's 81L596 1.95 for P.C. board work — MIXED SIZES
SI1130H-30 watt $12.50 . PACE 19.00 795 | 811597 195 | OUR MIX —DRILLS 10/12.95  100/95.00
STK439-15 watts per channet $13.95 3341
STK-50  -50 watt $18.95 STK441-20 Watts per chamnel $16.95 SC/MP 1495 1502E 10.95 OUR MIX — ROUTERS 10/15.95 100/125.00

RADIO SHACK ?@898@ @@Eﬂ@@ﬁ'@@

1. Keyboard and Video Mod

ADD RAM FOR LOWER CASE CHARACTERS
AND CLEAN UP HORIZONTAL SMEAR
(SEND YOUR TRS-80 MICROCOMPUTER ONLY)

SERVICE AND
MODIFICATION

BE FIRST TO TURN YOUR TRS-80 INTO A SUPER MACHINE

2, Install 16K Memory

JUST SEND US YOUR TRS-80 MICROCOMPUTER AND
WE DO THE REST.
16K OF MEMORY AND LABOR $1899°

PARTS AND LABOR $59%

4. Clock Mod

INCREASE YOUR PROCESSING SPEED BY 30%
WITH THIS OPTION YOU CAN SWITCH-SELECT
BETWEEN THE FASTER 2.66MHZ CLOCK RATE

AND 1.77MHZ.

INSTALLATION, PARTS AND LABOR $49%

SPECIALS!! po MORE THAN ONE MOD AND SAVE
MODS I, 2, 3, 4 AND 5

MODS 1 AND 2
MODS 2 AND 3

16K OF MEMORY, PARTS AND INSTALLATION DATA
ALL WORK GUARANTEED UNCONDITIONALLY FOR 1 YEAR
TERMS FOR TRS-80 WORK: WE ACCEPT ONLY TRS-80 MICROCOMPUTERS!

5. Serial Printer Interface Mod

OPERATE CRYSTAL CONTROLLED TTY WITH LEVEL 1
OR 2. WE INSTALL SWITCH SELECTABLE BAUD RATES OF
75, 110, 137.5, 150, 300, 600, 1200, 2400, 4800, 9600
OR EXTERNAL.EIA RS232 AND CURRENT LOOP OUTPUT.

PARTS AND LABOR $1199

$44900
$23400
$2430
$1590

3. Level 2 plus 1 Mod
WE INSTALL YOUR LEVEL 2 SO YOU KEEP
LEVEL 1 AND CAN USE IT BY JUST FLIPPING A
SWITCH. (SEND LEVEL 2 WITH YOUR TRS-80)
$699

6. Mini Floppy Mod

YOU PROVIDE EXPANSION INTERFACE AND
WE'LL INSTALL A PERTEC F D 200 MINI FLOPPY.

PARTS AND LABOR (PERTEC F D 200 MINI FLOPPY
INCLUDED) FOR ONLY $4250%0

REPAIR— we wiLL REPAIR ANY
ORIGINAL TRS-80 MICROCOMPUTER OR
ONE OF OUR MODIFICATIONS.

ALL PARTS AND LABOR

$69°°

NOTE: THIS IS AN INDEPENDENT SERVICE EFFORT NOT AFFILIATED

SHIP  YOUR TRS-80

WITH RADIO SHACK® OR TANDY CORPORATION.
MICROCOMPUTER TO US,

INSURED

AND SUITABLY PACKAGED AND WE WILL RETURN SAME FREIGHT COLLECT. ALL FACTORY SEALS MUST BE INTACT. ANY UNIT WHOSE SEALS HAVE
BEEN TAMPERED WITH WILL BE SHIPPED BACK IMMEDIATELY. MODS 1, 2, 4 AND 5 SEND TRS-80 MICROCOMPUTER ONLY. MOD 3 SEND YOUR

TRS-80 MICROCOMPUTER AND LEVEL 2. MOD 6 SEND TRS-80 AND EXPANSION INTERFACE.

NORMAL TURN AROUND TIME IS UNDER 10 DAYS

WITH CERTIFIED FUNDS

F. REIGHERT SALES

DROP INTO ONE OF OUR LOCATIONS

PORTLAND
(503) 646-4044

WIZARD OF PARTS

8225 S.w. CIRRUS DR
BEAVERTON, OREGON

1110 E. GARVEY AVE.
W. COVINA, CA 91790
(213) 967-3846

@320 MINIMUM ORDER

® FREE UPS DELIVERY ON
U.S. ORDERS ONLY—OR BY
SURFACE MAIL IF SPECIFIED.

© MONEY BACK GUARANTEE
(MOS & LED DEVICES EXCLUDED)

@ UNDER 8 HOUR PROCESSING ADD U.S. $3.50. ALL
ON MONEY ORDERS & CASHIER'S OTHERS ADD U.S. $7.00.
CHECK. e U.S. FUNDS ONLY.

© SORRY! NO COD'S,
PO'S OR CREDIT CARDS

@ CALIF. RES. ADD 6%
SALES TAX

@ CANADA, PUERTO RICD
& U.S. POSSESSIONS

LOS ANGELES
(213) 9674611

LMN ELECTRONICS

1042 E. GARVEY AVE.
WEST COVINA. CA

DENVER
(303) 5735214
ELECTRONIC LOLLIPOP

5643 N. BROADWAY, DENVER
(125 & 58th AVE)

ALL ITEMS SUBJECT TO PRIOR SALE

CIRCLE 80 ON FREE INFORMATION CARD

Wwww americanradiohistorv com

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

8261 HIGWIAON
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RADIO-ELECTRONICS

ASCII KEYBOARD KIT $74.00

Additional Improvements: Double Size Return Key
Control Characters Molderd on Key Caps

Power: +5V 275mA
Upper and Lower Case ]
Full ASCII Set

7 or 8 Bits Parallel Data .
Optional Serial Output

Selectable Positve or
Negative Strobe, and
Strobe Pulse Width .

2 Key Roll-Over
3 User DEfineable Keys

OPTIONS:

Metal Enclosure Painted

Blue and White $27.50
18 Pin Edge Con. $ 2.00
I.C. Sockets $ 4.00
Serial Output Provision

(Shift Register) $ 2.00

Upper Case Lock Switch for

Capital Letters and Nos. $ 2.00
Assembled (on Sockets)
and Tested $90.00

P.C. Board Size:
17-3/16” x 5

Shipping: Keyboard $3.50;

California residents add 6% sales tax

ELECTRONICS WAREHOUSE Inc.
1603 AVIATION BLVD.

G
=

REDONDO BEACH, CA. 90278 /"
TEL. (213) 376-8005

WRITE FOR FREE CATALOG

Dept. R

CIRCLE 48 ON FREE INFORMATION CARD

— PRECUT WIRE —

Why buy wire on rolis?
PRECUT & STRIPPED WIRE 1S:

Fast - No more cutting & stripping by hand

Reliable - Good. ciean, uniform strip
Economical -

PRECUT WIRE BULK WIRE
100pcsof 3" at S 82 - 3 1/4c/n,
100pcsof 6 at$1 06 2¢/n.
Wire Kit 1315695 - 2 1/3¢/t.

# 30 Kynar strnipped 1 on @ach end Lengtns are overail

Colors Red.Blue Green Yellow.Black Orange White

Wire packaged i plastic bags Add 25%/lengih for tubes
5000

100 500
78 240
82 260
86 280
90 300

1000
430K

94 32y
1.06 385

120

WIRE KITS

$6.95 #2 $19.95

50 1t roll bulk

T Assmvmem

Cheaper than using bulk wire

501t rolat$199  de/n.
100 ft roil a1295  Je/m.

WRAP

WIRE WRAP SOCKETS
149 10-2¢ 2599 100-249 250-999 1K-5K

8pin s 1 3t 29
1apin 35 33 31 9
18pin a7

Bpin 60 4 43
20 py 84 7 63
22pir < 82 78

24 pin 4 a 78 68
28 pin 95 89 8a 80
4€ pin 50 140 + 30 120

old 3-Level Ciosed E mu So kets.
End & Side Smckar"~ | prices include gold
Level Sockets Avanah‘n

WIRE WRAP TOOLS

$34.95

HOBBY WRAP
MODEL BW 630

With FREE Wire Kit #1
($6.95 Value)

Battenies & Charger

WSU 30 Hand Wrap-Unwrap Strip Tool
WSLJ 30M, for Modified Wrap

BT 30 Extra Bit

$11.00
6.25
7.25
295

INTERCONNECT CABLES

Ribbon cable connectors for connecting boards to
front panels. or board 10 board

DOUBLE ENDED

14 pin WBpn 24 pin

263

320 3

PAGE DIGITAL
ELECTRONICS

135 E Chestnut St #5
Monrovia California 91016
(213) 357-5005

ORDERING INFORMATION
Orders under $25and COD's. add 52
Allothers, shipped PpdinlU.S viaUPS
ForBlueLabel (Air) or *st Class. add $1
Weaccept Visa & Mastercharge
Mostorders shipped same day

DEALERINQUIRIES INVITED

CIRCLE 22 ON FREE INFORMAT!ON CARD

COLIE CLEEYRONIES?

TEST EQUIPMENT BONANZA.

EICO 272

Measures up to 1000 DC voits and up to
600 AC volts up to 1000 DC and AC

B&K
Dual-Trace
10 MHz
Triggered
5" Scope

MODEL 14718 ' E:

Mode automatically shifts between
CHOP and ALTERNATE as you change
sweep time for fast set-up. Bright P31
biue phosphor. 18 calibrated sweeps—1
#SEC/cm to .5SEC/cm. Sweep to
200nSEC/cm with 5X magnification.
Front panel X-Y operation using

es. in Kkiloh up

to 1 meg, 3 d|g|ts .3 in four ranges
1(.999), 10(9.99) 100(99.9) 1000(999)

Accuracy: DC voits +0.5% of reading.
AII other functions +1% of reading.
ic zero, aut: tic polarity

Reg. $79.95. Our price $67.95

tched vertical amps. input grounding
switches. TV sync separators. Check
most digital logic circuitry including
CMOS. Character duplay appllcahons
using TTL Z-axis int ty
modulation. lncludes probes.

Reg. price $599.00. Our price $505.00

B&K 520 MHz Frequency
Counter MODEL 1850

S5Hz to 520 MHz reading quaranteed—
600 MHz typical. Gate time from 10ms to
10 seconds. Full period measurement

B&K Industrial Transistor
Tester MODEL 5208

Now with HI/LO Drive. Works in-circuit
when others won't. identifies ail three
tr tor leads. Rand lead

capability. 50 mV input vity at
520MHz. Operates trom 115 to 230 VAC,
or 12 VDC. Weli protected input circuit-
ry. Temperature compensated crystai
osciilator (TCXO0).

APPLICATIONS RF frequency measure-
ment to 520MHz, inciuding business band,
broadcast service, amateur radio, marine
band, paging systems, mobile telephones
and citizens band.

Reg. price $450.00. Our price $382.50

tion. Audibly and visually indicates
GOOD transistor. Automatic NPN/PNP
determination. Positive Si/Ge identifica-
tion. Tests diodes, SCR's, FET's and
Darlingtons.

The 5208 with HI/LO Power Drive lets you test even
more transistors and semiconductors in-circuit—
with shunt resistances as low as 10 ohms and shunt
capacitances up 10 15 mF. A complete test can
take less than nine seconds.

Reg. price $175.00. Our price $148.75

DE109 #22 GAUGE TWISTED PAIR
(Solid) ; available in the following colors:
Red and Black, Blue and Black, Yellow
and Black.

Back by popular demand.
Mini speaker/dynamic
mike element. 500Q imped-
ance. Used for Hi-Fi, experi-
mentation, or even digital.

Price now only 99¢,
3 for $2.65

@

Another EDLIE Super Tape Special. 1800
Quality Tape made by Scotch, Ampex or
Soundcraft on 7’’ regular reels. They
were bought surplus and are of excellent
grade.

DE391 extra special’! 8"
high compliance sus-
pension speaker.

10 oz. magnet. Capa-
ble of handling the re-
ally heavy wattage
Stereo & Hi-Fi Equip-
ment.

100 ft. rolis Price only $1.75 per roll Really Exceptional
1000 ft. rolis  Price only $12.00 per roll o "1’8:?";‘:5;596.;2’ $3.99 Buy!! Only $7.95
(] EDLIE Electronics WRITE FOR FREE
DE108 #20 WIRE STRANDED o VALUE PACKED CATALOG
Red, White, Grey, Ofi-White {Clear), Or- 2700 HempStedd Tpke' T An EDLIE
ange. Black with White. Please Specify | Levittown, N.Y. 11756 Mastercharge Super
Color Desired. ) . BankAmericard i | Special
100ft.rolls Price only $1.49 per rolt | Your one stop, full Jine VISA accepted ==l
10 rolls assorted Price only $12.95 EI . D {
1000 ft. rolis (1 color) $10 per 1000 lectronic Discount Center DE944

Buy 10,000 feet in any assortment or one
color Price only $75

Terms: Minimum order $10.00. Include post-

» age. Either full payment with order or 30%
(516) 735-3330 deposit, balance C.0.D. F.0.B. Levittown, N.Y.

Heavy Duty 6"/x3"" Air Suspension Speaker,
10 oz. magnet, 55-15,000 Hz. ~ Price $6.95 ea.

CIRCLE 38 ON FREE INFORMATION CARD
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POLY PAKS

%
RIBBON CABLE AT THIN PRICES o it
Ord-r by Cat.

No. 3939
conductors.

2. $10'

] Easy to build a complete audio ®
¢ SANYO amplifier for hi-fi iape. AM, @
. FM. PA, and more! Response @

AUDIO 2070000 Hir, tess then 5% dis- @
SAMPLIFIER [, o1 pover, Eicent
* MODULES

Output 8 ohma, Size 3% x 21 ¥
thick approx. Wt. 8 oz. With
inatructions.

o Cat. Mo Type Watts-RMS
+ Os3so STK-008 13
o Os3sy $TK-013 15
o 08382 5TK.028 20
O s411 $TK-036 30
® Osaz2s STK-050 S0
$ Os3s3 STK-014° 1822
4 “Stereo

1N4000 EPOXY HECTIFIERS
Cat. No. Type rlv
O 2377 1N4004 :g:.r 4
D 237e imedos 100 or
D 2379 {N4003 200 10ter Order by
0 2380 IN4OO4 400 10for Cat. No.
O 2381 1NAOOS 600 10for 1.09
O 2382 IN4OOS 800 10for 1.49

For cooling, flushing, hesting
2 and ventillating! Quiet &

DISCOUNT ALLEY

WE’'RE PUTTING “GREENBACKS” IN YOUR POCKET!

[ Sefabafotof 888 5.4 8.8 8 8.8 0.8 8.8 8. 8.0 8¢9 8 8448888022884 4 48"

) *NEW! x
4
30crm HIGH POWER BLOWER ¢ X DIGITAL CAPACITANCE METER KIT X
Made by Fasco! For home, shop, $ 5
industry! 116VAC, 2.7 Ampa. & . Measure any capacitor value from 100 pF to 10,000 uF! Five %
Overall size 14" long x 4.3/4" Ranges’ungea 0-1uF, 10uF, 100uF, 1000uF, 10,000uF. Also tests
Wheel size 5% dia. 3" deep. § leakage! Directly reads all types of capacitors at the touch of a 4
Removed from new equipment, & X button. Easy to assemble! Complete kit, nothing else required.
SOW: 12 Ibs Cet. No. 5185 b S With step-by-step inatructions s.u 6% x 2% x 5" deep, vinyl
) & covered wooden cabinet. Wt. 2 |
X Cat. No. $238  Capecitance am.r it $69.95 ‘

o You've seen it at twice the prwe’ Cat. No. 5239 cltance Meter Wired $95

"****t**t**tti*t*tt*tt*itt***tt*tttt*tttttti’
200000

BARGAIN PRICED ONE-LINE SPECIALS

ULTRASONIC TRANSDUCER, 42kHz, alarme, remote cont. (#8378) .

DYNAMIC MIKE, 800 chm Impedance, with stend. (#5330}

LEO RAY DIODES, emits coherent beam, 5-9W, (#3508) .

12VDC BLOCK RELAY, BA contacts, SPDT, 700 ohme {#4032) .

RED DISC SPECIAL, Eris, mostly marked, pop velues (v 5341}

LONG LEAD DISC CAPACIHTORS, pop valu td.(v 2598) -
t. ol axlel.{v 2747)

TRANSISTOR ‘LYTICS,
MOLEX IC SOCKET
AXIAL ELECTROS, <
LED DRIVER IC'$, untested, line 754!
JUMBO RED LEDS, 100X prime, fong |
LINE CORDS, 18ga, 2 co
HARDWARE SURPRISE| screws. nuts, washe:
TUBULAR CAPACITORS, asst values from 100
COILS AND CHOKES, RF, AF, osc, pesking,

RCA PLUGS & JACKS, for audio, RF, etc.(# 358402
SLIDE SWITCHES, pop types, from $PST up.(» 1498}

70 for $1.00
60 for $1.00
18 for $1.00
20 for $1.00

© VOLY BATTERY SNAPS, fits std types.(¥ 2852) - & for $1.00
1N4148 SWITCHING OIODES, like 1N914, 100% prim 20 for $1.00
UTILITY AC OUTLET. rect mounting.{+ 3882} - 8 for $1.00
1 AMP CIRCUIT BREAKERS, giass, thermal.(# 3908} 2 for $4.00
CAPACITOR SPECIAL, discs, mylar, lytics, more (s 27 100 for 2.00
VOLTAGE REGULATORS, hobby LM320, 340, T0-3 (» 10 far 2.00
PANEL SWITCHES, siidee, rotarles, med, atc {a 3268) 30 for 2.00
RESISTOR SPECIAL, % to AW, carbon, metal (¢ 3084) - 200 for 2.00
MALF WATTERS, reslstors, carbon, metal (# - - 200 for 2.00
NATIONAL IC BONANZA, 74002 ROMS (#  2860) . 100 for 2.00
LM3407 VOLTAGE REGULATORS, S to 24V, 10-220 (¢ 18 for 2.00
POLYSTYRENE cAPl, asst’d veluss, voltage, hi-Q {¢ 2729} 100 for 2.00
SRIOGES, untested, 2. 4, 8, 22) -0 20 for 2.00
MIXED READOUTS, hobby. u 127,.3, .8, etc. (¥ 15 for 2.00
QUARTER WATTERS, resis fllm, merked (+ 3413) - 130 for 2.00
PLASTIC TRANSISTORS, untested, T0-92 [+ 2604 - 100 for 2.00
PREFORMED nmnon, %, % AW, marked 200 for 2.00
PRECISION RESISTORS, 2% « 200 for 2.00
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& for $1
]
Y’

Jumbe .34” high
Medium .24" high
Micro .21" high

- Jumbo Yeliow
Jumbo Green

goooooooooo

Icro single pin Red
Order in multiples of 6 of each type.

90000080000 00000

. 10 oz. Cat. No. 3327
KIT Basic lna include all nece <
electronic components, less
$2.95 (L board. case, iine cord. 4
-~ tranaformer, or battery. Easy to
o) b readboard, with instructions. 1,

MOTOR SPEED Controls up to 10 AMps, 1000

watts! Works with noninduc-
CONTROL nve type motors and incandes.

“BA SICII' ;em lights. Varies from 5% to

VAN

N A e e = (Contacts) Sela
or better/, (1 5088 SPDY

, MINI TOGGLE SWITCHES

GIANT
SALE

“ COPYRIGHT 1978 - POLY PAKS®, INC.

CIRCLE 40 ON FREE INFORMATION CARD
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a . DIPPED MYLARS, shin 40 for 2.00
FANS | dependsable. Lightweight, flame VOLUME CONTROLS. 30 for 2.00
b Yetardant. 3 blades or better CLOCK CHIPS. Natlonsl, hobby & untested, 30 for 2.00
sg 95 {sorry. no choosing). Removed MMS5262 2K RAMS, hobby, untested (» 3940) 30 for 2.00
- frlum new equipment. Ship wt. PUSH SWITCHES, push-to.break, spst, alarms [« 10 for 2.00 .
1% lbs. Cat. No. 92CU3108 CD-4000 SERIES CMOS, untested. S0% usesble yleld (v 28516r200 O »
® Famous USA Makors! = 4-11/16" sq. 1% deep. CONDENSER MIKES, sensitive, 500 ohms 1.5 Volts {# 3178) - ifer2.98 @ o .
[ molded, pop values | ©2501or200 @ o *
IC SOCKETS, 14, 18 pin, selder tall. {¢+ 3821) - 81or200 g o Q
ST = PC TRIM POTENTIOMETERS, thumbwhes!. screwdrivar 30for2.00 g @ 4
30 WATT e W aes e Te) aa SLIOE VOLUME CONTROLS, asst’d velues, duals, singl 18 for 2.00 . D
STEREO minutes giassfwo SIS aty CRYSTALS, may Include C8, Hem & more (¢  3280) 10 for 2.00 . 8,
Hybrid Amplifier Modules with . o .
TERMINALS STRIPS, from 3 lugs up (¥ 100 for 2.00 9 LmM703H4
AMPLIFIER henl sinks included! Power out- NE-2NEON LAMPS, ‘w‘ good (, 30 for 2.00 y O LM704H [
KIT t 2 x 16W RMS, both chnm};ls SHIELDED CAS ond, mik ‘o f. for 2.00 I 0O Lm7088 .
$24.95 1" s om SEOTH | § 8 S Theln ottt 3o 200 | o :
S STy o ) L VEEDER ROOY COUNTER, 000- ettable, penel mt. (¥ 3001} 1tor 1.49 g O LM7L4N -
® Usowithany  Sie Suex & o DUAL GATE MOSFEY, sim. te 34200, 3W187, for RF & Mixer (¢ 2tor .00 o 1 O LmM7234
preamp! 2 Made For Fisher. LCD THERMAL INDICATORS, u:u ¥, 7x 2for 1.00 o 1 O Lm733N *
JOYSTICK, four 100K pots, 3808A) g 1tor 298 ® D LmM3deN o | O LM741v 2
EECO THUMBWHEEL SWIYCH, BCD, 0.7 (#2870, 1for 1.49 . b i M741H
$/0/0/0/00.9 6 6/00/0 00 ee[ese000slse PLESSEY TV SIDEBAND FILTER, for chan. 3 or 4 [+ 3978} 1tories ® o 5 LMIOKSY < 3 LM74TH .
' POCKET l" precision f"l!':'" SV NI-CAD CHARGER PAK, plug-In, 128ms, 128 VAC pri (+ 4098} 2for £.49 @ ¢ O M340K- 12V 99 O LM1304N *
e X Arsonval morement it bB'C DATA ENTRY PUSH.SWITCHES, pst, norm open, for keyboards (v 527 20 for 2.00 : o O LM340K-15V 99 | O LMi3iON
VOM ot protection. Measures SN7400 TTL ICs, untested SOX + yleld, pop types (# 241 78 for 2.00 o D LMMOK-18V g9 | D MCi3i2n
«,f volta 0- ‘15 380 1880 CAC Vﬂ“-ﬂg MINI DIP ICs, lin untested 80X+ yleld, pop types (# 1245) ©1001or 200 @ ¢ O LM340K-24V .99 O LM1414V 40 ®
$8.88 }?o”’ﬂ g Xl‘w"; LM380 AUDIO IC’s, 2 wetts on-a-dip SO%+ yleld (¢ 5284) - - " 30for 200 @ ¢ [JLMIMOT-SV g9 O LM14SSY 2 @
. = ": A | “‘;&ggceh o mllt LINEARS, OP AMPS, untested 30X+ yleld, amps-dips- mlnldlpl (~ 2416 T8for 200 ¢ O LM340T-6V .99 0 LM18OON E .
) A e e how good 7 We' don’t know (v - 1for 1.95 O LM340T-12v 'se | O tM3028H .
DG RO LE £S5, asst pop styles (v  1498) - 10 for 1.00 O LM340T-15V .99 | O LM39oON .
® 1000 ohms  included. Size 2-3/8" x 34" x 1.3/ i :L:cnms, asetid values & capecitanc O LM340T-18Y g9 | O LM3sosv .
. per voitt 8 Wt 6oz Cat. No. 3921 PREFOAMED HIEC CAPACITORS, marked values, asst O LM340T-24v 99 | O LMa2soM .
‘ [XXXXXIXIX] sesssssssse CALCULATOR KEYBOARDS, 20 keys and up, (# 8378) ----<----- 0O LM3ISON 79 O 78484 b
b : Atarm L:v'n.ul.uc STICKERS, for windews; 2-3/4" x (: ( i O LM37TIN 149 | O 73483 »
OR SWITCHES, SPST-N.O,, asst’d, %" sq. {+ 3524}~ i O 78491 »
FREQUENCY COUNTER PRESCALER KIT| @ O 177 6 DIGIT COUNTER, 110VAC, with mounting flangs (#  $392) S t:;::: ‘:2 O 75492 L]
Fits inside our Froquency ., worke withan | ® O 242389 TRANSISTORS, NPM switch. like 2M2222. (+ 1992} O WES31H 49 | O 78484 N
Counter Cabinet. Requires ricelsiths FACTORY REJECT DIOOES. x. O NES32N ‘28 | O PA283 o
+5VDC, 100mA. With instruc. freuency counters! * ® O WES4OH 250 | D PMases >
tione. $24 .98 ® [ NESSSY .39 Order by Type No.
o kit »
:;‘ No. 5215 PRESCALER KIT 1 8 DIGIT Easy to read 38" led digits, € : Case code: T=T0-220 Power Tab. >
G No. s22s pmescaten  * Extendarange | dependable MOS/LSI circuitry. 4 ¢  V=Mini dip; K=TO DIP, ®
WIRED $34.98 to 500 MHz! 4 FREQUENCY Quartz crystal controlied for § vecsecsssvvne (AR 4
: high accuracy' Diaplays internal : S
eesesssscs esesvesceseee & COUNTER $77 I e T o ot @ DIP Cat. No.  Switches Sale
¢ MICROPROCESSORS! &« Wore teatures for the moneyt plyi Fliptop black viyl covered - § | GUITCHES 5 o558 2 77
* MEMORIES! SUPPORT! @  © Essy to assembie and callibrate! 3 wooden cabinet for casy access. 2 : O 3021 4 :
. Order by Cet. No. 3458 end type $ SPECIFICATIONS: ACCURACY :.1|PRMLS lMnz b 4 Order by A 410
o € SENSITIVITY: 25mV 1o 35 MHz, 50 mV 16 50 Mz LEAD ZERO BLANKING b tae 1.99
S Dsoos s7es O eass 19.98 € FREQ. RANGE: 10Hz to SOMMHz SIZE: 6% x 2% x 85" deep. WT: 2 Ibs. b § 7w Cet.No. D 3672 10 250
e 9.98 g|atozty u.:: b optlonal prescaler to 500 MHz. POWER REQUIREMENTS: 110VAC, 60 Hz. ¢
3.50 B P RESOLUTION: 1 Mz @ 1 sec, 10 Hz @ 10 sec. Cst. No. 4049 COUNTER KiT. Q
. o .98 Dimmsaeo, 99 2 P GATE TIMES: 1 and 0.1 sec. Cat. No. 4030 COUNTER WIRED 5.1 CALIBRATED. . cs112 €
s o 3.50 0 Mmszeo- -39 9 @ INTERNAL FREQUENCY STANDARD: 5.24288 MHz Cot. No. 5433 COUNTER WITH PRESC. ¢ =Send for new FREE
*+ 8 ::: 5] 335 o & NPUT IMPEDANCE: 1 megohm WIRED & CALIBRATED. .. $130 &
N A & e haki AAAAAAAAASAZS A D A A
e o b 5 s ¢ SAAVAAMAMAMAMAAMAAMAMAAAAAAAAAAAAMAAMAAMAAAAANY 20 page catalog
o]
: o g 1 : including the best bargains ¢
5 = o TYPE SALE ) - * SEMICONDUCTORS * Solar Energy!
$ O SNT. 12 o SH14188 o © Computer Components & Fibar Opticst
oy O SN7404 A2 =] : ® Over 400 assortmentsl  ® Plus more-n-mors|
O $N7402 14 D $N74163 9 © Digital clocke and test equipment| -
D SN7403 12 O SN74184 -39 o N aneata (o wmenti ellEis
SOLAR Converrts sunhght directly to O SNT404 ‘14 O SN74368 ‘89 SICEDS
ENEHGV electnclty' All disca 0.5VDC. O sn7408 14 O SN74166 o SEND FOR YOURS NOW!
is veries or parallel for O sN7406 12 O sN7483 42 | O SNTe92 39 | O $N74i73 ”»
hlgher voltages and amperages. O SN7409 20 O $N7454 49 | O sN7493 ‘a3 | D w7474 .
Size mA Sale O SN7410 12 O sN7488 az SNTAB4 4 | O w7478 At
c-« No. D E 7 (AL T TTTYY
A 7 O SN7411 19 O sN7480 18 | O snTa9s 39 | O w74t L L1
O SN7413 a0 O SN7464 12 | O swrase 12 | O SN74479 P
O SN7418 .28 O SN7488 2 O SN7499 12 | O SN74180 A ®
O $N7420 42 O SN7470 12 | 0 sn74100 ‘70 | O WNTa182
O SN7421 28 D $N7472 A2 | O swrae107 28 | O SN741%0 P.0. BOX 942.R1
O Sn7423 a2 0 $NT7473 29 | O swrss0 29 | D 3N74194 SO. LYNNF
0 SN7426 112 O SN7474 29 | gswrets3 a9 | O 3N74i92 01 IELD, MA
D SN7430 14 O SN7478 39 | O sN7etls 28 | O sw74ie3 Terms: Add P, C
0 SN7437 12 O sN7478 38 | G osN7as2t 29 | D SN74i4 Ph ostage  Rated: Net 3¢
10AMP 28 AMP O SN7438 .14 O SN7480 42 | O sN74i23 39 | O SN74198 one: (617) 245.382g
ek feaa O SN7440 A2 O sn7482 42 | g swre132 s | O 74197 Retail: 16.18 Dej g
os0 1 - D SN7441 .49 O SN7483 .59 O $NT4140 ‘39 D $NT4499 ‘MINIMU rmine St.
D100 B Srass 2 g surass 4% | O sN4tes ‘se | O sN7a200 M ORDER: $8 Wakefield, Ma
¥ N I O SN74184 .8
g% O SN7as6 .8 O sn7438 .78 | O sN74183 55 || O SMIs2RS OORDERING When ordering. stweve oo
0600 .99 O sN7a47 K O sN7489 125 | O SN74iss as | O 3MTe2ee INSTRU Hhen ordering. awaye
Osco 119 & T .12 a SNTER 39 | O sN74138 23 | O WNT T C oo ot tha e syps no. the
Order by Cataiog Number and voitage. .12 1891 S8 1L DIENTA187 23 A .‘.. IONS ordering trom -n.«;xn:'...::.:“ 3

8261 HIGWIAON
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SALE S$-100 BUS EDGE CONNECTORS SALE

MS-15 MINISCOPE
With  Rechargeadis
' ¢ 15 megahertz bandwidth.
* External and Internal trigger.
* Time base — .1 microsec. to 0.5 Secidly - 21

Baftertes & Charger Unit

PROBE 1¢
PROBE 1¢ withthe
purchase of SCOPE
and the MENTION of
this MAGAZINE

$134.00

LM3A 3dig 1% DC
'$ 158.50

LM3.5A 3% dig .5% DC . ..

settings . 2 3%.
+ Battery or line operation.
* Automatic & line sync modu
* Power consumption < 15 wa
+ Vortical Gain — 0110 50 Vicv - ﬂunmql 23%
* Viewing area 1,17 x 1.3
s Casenie2 7 Hags W 1.5°0. 3pounds
. & Labor guarenteed
Lo g peons 17-
- Luathe: camying case

@ MS-215 Dual Trace Version of ‘M. 15 $435.
\& S-100 BUS EDGE CONNECTORS

P W LIl «7&
R TTHHHI R

$100-WWG 50,100 Cont, 126 ctrs. 100-8TG $0/10C Cont. 125 crs
3 LEVEL WIRE WRAP .025" 3q pouts DIP SOLDER TAIL on 250 spaced
on 250 ;p.c-a rows. GOLD olated tows for VECTOR and  MASI
14 6.9 102 motherboads GOLD plated
9400 €375 33 so 14 59 10.24
4400 3375 1350

RE81.3  50/100 Cont .126 cirs
PIERCED SOLDEA EYELET tais
GOLO

LM4A 4dig .03% DC
Rechargeable batteries and charger in-
cluded
Measures DC Volts, AC Volts, Ohms and
Current

* Automatic poiarity, decimal and overload
indication

* Rechargeable batteries and charger

¢ Measures DC Volts, AC Voits, Ohms andl

1-24 25-49 50-99 1K-5K
8 pin* 41 38 35
14 pin®* 39 .38

16 pin* 43 42

100-249 250-999
3 27

.36
39

32
35

29
32

63
.80
90

18 pin
20 pin
22 pin®

.58
.75

85
84

54
.70
80

47
.63
.70

42
58
61

Current

» Automatic polarity, decimal and overload
indication

e No zero adjustment and no fuli-scale ohmsy
adjust

* Battery-operated — NICad batteries; aiso AC
line operation.

* Large LED display tor easy reading without!
interpolation

* Size: 1.9"Hx27"Wx 4"D
Parts & labor guarantsed 1 year
Tiit stand option

24 pin 90 .78 63

28 pin 110 100 .90 .84 76
40oin 150 140 130 1.20 1.04
Sockets purchased in multiples of 50 per type
may be combined for best price.
All sockets are GOLD 3 level closed entry *End and side
stacable. 2 level, Solder Tail, Low Profile, Tin Sockets and
Dip Plugs available. CALL FOR QUOTATION

.68

RG81G 50/100 Cont. 125 curs OIP
SOLDER TAIL on 140 spaced rows for
ALTAIR motherboards. GOLD plated

$7.38

Other Popular Edge Connectors

R644-3 22/44 Conl. .16 cirs WIRE
WRAP talls GOLD
.71

PE $43500

RE44.G  22/44 Cont. 156 cirs.
PIERCED sou)sﬂ EYELES 1aiis
GOLD pared

4 539 1024
$3.00 $2.75 €250

Purchase any of the LM series
Meters and buy the LEATHER CASE
for 1¢

ATTN: OEM'S and Dealers, many other connactors svaliable call or quotation.

* Kt inclydes 12
@nlalum capac
w5100 45, 412,
—12 buses and insu-
laed mounting soacers.
g s nown Con-
5onen! 308 bars tp0ry
glass win umu ﬂwkmgs Tor cunpm[ns
compooen ica
* G10 spoxy quss mm with 2 unce,
copper . soider paled ang 038 dume-
ter holes lor leads.
* Soider Mmask wilh $0(Ger windows on
Biched Circuity 16 avoid accidental short
oncurs
* Mounts 11 receplacies wiih 100 contacts {2
rows)on 124 cenlers with 250 row spacing.
Vector part number RGA!-2: of mounts 10 recep- it il 5-9
tacies pIus IMI8rCONNECLIONS 10 Smaske mother board x i - -
for expinsion $17.95
Includes slched ccuts and nstructons for ophion of A q
e o v,y g o Price: 8801-1
* Large buses. 5V and GND (10 AMPS). + 12V or 15V (7' R
AMPS) Curfent ratings are per Mil. STO-275 with 10 Same as 8800V except plain: fess power

nisa
« Fits m Vecior-oak enclosues szg r 50 buses & heat sink

« Fits n IMSA! ADAD mcrocompute 35 pxpander board 1-4

116 JCI0F BOARD

.042dia holes on
0.1 spacing for IC’s FOUR TIMES FASTER

PRICE e
1-9 1019 &

$1.49 1.34 &y
NO PﬁE SVRIPWNG

$3.51 3.16
NO PRE-CUTTING®
SPOOLFED WIRE®
“The spoclad wire passes thiough the 100l past 2 siifing e6ge
naxt (0 IDe wiap DOSI A Rarfow lOnQtudinal Cul is mace i the

3677 96" x4.5"

$10.90
3H77-26.5" x4.5"

$9.74

Gen. Purpose D.I.P.
Boards with Bus Pattern .
for Solder or Wire Wrap. P pattern plugboards for
Epoxy Glass 1/16'" 44 IC's Epoxy Glass 1/16""
pin con. spaced .156 44pincon. spaced .156

8800V
Universal Microcompuler/processor
.plugboard, use with $-100 bus. Com-

3682 9.6 x4.5"
p\ele with heal sink & hardware. 53" x $10.97

3690-12
CARD EXTENDER
Card Extender has 100
contacts-50 per side on~125
centers-Attached connector-is
compauble with $-100° Bus

3682-2 6.5 x4.5"
$9.81
Hi-Density  Dual-In-Line
Plugboard for Wire Wrap
with Power & Grd. Bus
Epoxy Glass 1/16' 44

pin con. spaced .156
ﬁ 100" 3pools
ol 28 go.

$24.50

10-24 3662 6.5 x4.5"
$15.96

3662-2 9.6" x4.5"
1.4

§-9
$12 46

10-24

3690 6.5 22/44 pin 158
$11.96 12.00

ctrs. Extenders

14 & 16 PIN
GOLD 3 LEVEL
WAWIRE WRAP
SOCKETS

14 - G3 100 for
$30.00

16-G3 100 for
$30.00

$14 K

ELIVO L GGL

Wraps insulaied wire on 025" square posts

P180

with two

(0]

8K 450 ns

EPROM

FACTORY PRIME

$ 9.00 EA.

Phenolic
PART NO. SIZE
64P44XXXP 4.5x6.5"
169P44XXXP 4.5x17"

P1804T
Inciudes
charger, wire

$75.00

atisdie ang sasy o usa
Epoxy Glass Marual or power ope atRn

64P44 42" Package

4.5x65"

B4P44
169P44
169P84

45x85"
45x17"
8.5x17"

O
@
<
=
"
3
=
<
)
Q

hsulation where d presses (he Square post

Cort. The Gared COpDRC 1S 1ndentH b I shato e

(7 tutaga 28 contacts)

rivaren o V4 e tognt bl vt e el s
-

SLIT-N-WRAP
WIRE

NOC. 28 GAGE INSULATED
WIRE, 100° SPOOLS

W2A-Pg, 3 Green WIB2.C.Pg, ), Cear
W20 Mg, ) Red  W2b 2-D-Pug. 3. Bie

Price

25 + Call For

50 of each for $32.00

Sockets are End & Side stackable,

closed entry

FM-7
With

=
ERHELTER | Rechargesble
| Batterles &

i b’ Charger
" $215

Unit

Features Incluge" # By using the new NLS SC-5 Prescaler, Ine range of
the FM:7 Frequency Meter. which (s 10 Hz to 60 MHz, may be extended
10 512 MHz (the uppsr VHF & UKF frequency bands). » The FM-7 uti-
lizes an LEO readout, providing 7-digit resolution. » The FM-7 can ba
calibrated to an accuracy of 0.00001%. » Tne SC-5 «s accurats 1o one
part per milbon. o Each und has 30 millvolts sensiftvy, Is batiery
poweied and ms a charger unit included,  Dumensions of e2c are 1.9
Hx2.7" W x3.9" D.* The unlis may be ovained uwmely orasa

Fm]nem:y Duo.* » Parts & Labor Quaranteed 1 yaar
Tt stand optian.
Leathes case

LO LIQUID CRYSTAL DIGITAL
CLOCK-CALENDAR

* For Auto, Home, Office

* Small in size (2x2%x W)

* Push button for seconds reieass for date.

* Clocks mount snywhers with either 3M doubls
sided tape or VELCRO, included.

* 2MODELS AVAILABLE:
LCD 101, poriable model runs on selt-contsined
batteriss for better than a year.
LCD-102. runa_on 12 Volt system end ls back

Perfecily balanced, fluorescent
1lghting with pracision magnitiec
lens. For prof'l, techn'' & hobbist.
Has die cast protective ahade. Insi. sart
Jdiopler lens. 42" rach

§C-5
With

Rechargeable
Batteries &
Charger

Unit s 98

©

51750

)

G

°
‘7

_ ‘ “ls

$34.95., ——  ——3 v
$2.00

/EEE {.8" LED ALARM CLOCK

12 hr. LED Alarm Ciock uses 3%:
Jdlg»l 8" LED Dispiay with AM/PM
‘indicators and colons. Direct drive
PIN to PIN intertace with S1998A
1.C. Just add Switches. AC Supply,

(Tf‘

s
colors Gray o Black
Crocaisie Brawn

34495
SPECIAL

Price Breakthrough!

2eno.cos piomse

lighted.
* LCD 101 o+ LCO-102
your choics

$20.00

SPECIAL
214CS2 100 for *14*

MA1003 | = * /16CS2100 for 116
14 pin CS2 10 for *2**

: I~ CAR CLOCK TTTTTTTE 18pincs2 sior sz
d - These low cost DIP sockets will accept
Alarm. Dispiay and I.C. only Bright Green Fluorescent Display Crys- both standard width plugs and chips.
tal Time Base Assembied, just add

For use with chips, the sockets offer & iow
$7.95 or 2/$15.00 switches ang 12 VDC.

PRIORITY | ONE | ELECTRONICS
10C31 S Woodey Ae. Sepuveda CA, 91343

24 PIN DIP PLUGS
WITH COVERS

{21l boards on this page) Terms:  VISA, MC, BAC. check, Money Drder, C.0.D., U.S. tunds Only. CA residents add 6% saies tax. Mini-

T-44 pkg. 100 .. § 2.28 mum order $10.00. Orders less than $75.00 include 10% shipping and ing: excess refunded. Just in case

IR = . please include your phone n0.  “Sorry, no over the counter sales” Q00D THRY NOVEMBER 1678
phone orders weicome (213} 893-8202

« Ciear desk #1ang for

2

MICRO-KLIP
for .042 dia. hotes
{all boards on this page)
T42-1pkg. 100 § 1.50

T42- 1 pkg

008

00'9817$ _7dOOS'IN/VV FOVHLIVNA GLC-SW SIN

NLS MS-27

P
tr

1000 $11.00
P- 119 hand |nsla|lmg
2.03

WRAP POST
for 042 dla. holes

31$1.00
40/ $10.00

SALE S:100 BUS EDGE CONNECTORS SALE

1000, $14.
A-13 hand msxalllng

tool ‘OEM and Institutional inguiries invitea.

Send for our latest brochure.
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coumeNIAL AU CoRRoRoN | ogic Probes and Digital Pulsers

LOGIC PROBES

CSC loglc probes are the ultimate tool for breadboard design and
testing. These hand-held units provide an Instant overview of
clreult conditions. BImple to. use: just clip )ower leads to clrcuit’s
Blow" supply, set logic famlly switch to L/DTL or CMO!

TI.. Touch probe to test node. Trace Io¢1c Ievels and pulses
through dlfltnl circults. Even stretch and latch for easy pulse
detection. Instant recognition of high. low or Invalld levels, open
clrcuits and nodes. Simple, evel detector LEDs tell It
quickly, correctly. HI (Logle "}); {Loglc Also -
corporates blinking pulse detector. e.g.. HI and L() Liz>s biink
on or off, tracking 1" or "0’ states at square wave frequencies up
to 1.5 MHz. Puise LED blinks on for 4 second during pulse
transition. Cholce of three models to meet Individual require-
ments: budget, project and apeed of logic circults.

MODEL LP-1
Iiand-] held lozlc robe nronvlel Instant reading of logic levels for
TT Eor CMOS. Input Im nce: 100,00V ohms,

Mlnlmum ‘Dateciants Puite: 50 ns. Meximum Input Slgnsi
(Frequency): 1) Mz, Pulse Detector (LED): High specd Irain
or slngle event. Pulse Memory: Pulse or level transition detected

and stored.
€SC Medel LP-1 Logic Probe—Net Each . $44.95

MODEL Lr-2

Economy verslon of Model L1, Sy
accurate th' 1 u scopc. laput Im ancu Min
mum Detec.abis Pul $hit ns. Maxlmum Input Slgn.l (Fn-
quency): 1.5 MIiz. Pulse Detector (LED): Ilikh spred train or
single cvent. Pulse Mesmory: None.

C€SC Model LP-2 Logic Probe— Net Luch,
MODIL LP-3

$24.95

T1gh speed logic probe. Cantures pulses as uhurl 9 IO ns. Input

lmpod.ncr 500,000 ohmg. Minlmum Detec Uk 11 ns.
xlmum Input Signal (Frequency): 5) .JI l stector

(LED)~ 11Igh sbeed train or single cvent. Pulse Memory: P'ulsc or

Ieve! transition detected and stored.

CSC Medel LP-3 Legic Prebe—N\ct Fuch .$60.98

DIGITAL PULSER

‘I'he ulthimay
Teads o posfiive and negaive power, then
etreutt Rodi. automei e polarlty sensor o
condltion.
pubse into the eireuir.
stenals al
clreults, “rest with single lltllu 4.r I(m |rlll~1 s et secand vin boll-in
il rontrol push-huton
mo
for
antomaie, i

(”L“.ll circults, Oulpul
polarity. Syne and Source:

CSC Model DP-1 Digifal Pulser

In speed and ease of oprel nnlun Mmul\ conneet vt
s probetoa

bution wnd trser
¥ Nl
key polnts in

Depress 1he pus

ON orF o1het poplar

inle shol oF coltinuons

LD Indicutor tnonltors operating modes by Ihishing anee

gle pulse of continuonsly Tor o pulse el Cotagetety

' -xize ful Beld pulse generator for any ity of

Tri-state. Polarity: i'ulse-sensing auio-

L0 A, Putse Teabn: 101 pps. LED
pulse: shavs Hit for pulse trata,

$74.95

hutton selee

cator: Iinshes for sindl

Net Fauch

PROTO-BOARD® UNITS

All the speed nnd convenicoce or QT Sockets and Bus 8trips In
un test and modif.

clrcu!ls Ilterally as fasc as you can thlnk

PROTO.BOARD &6 KIT
Contalns one preassembled QT-478 socket, two preassembled
QT-47B bus strips. four 5-way binding posts. metal ground/
base plate, Don-marring lmt and all hardware Ten minute
assembly time. Sixe: 67 x 1 eight: 7 ozs.
C$C Model PB-6 KIl—Compleze, Llst Prlce ........... $15956

ROTO.BOARD 100 KIT

Prototype Design Equipment

PROTO.BOARD 103
Fully assembled breadboard contalns three QT-598 sockets, four
QT-59B and one QT-47B bus strips. four 5-way binding posts
ob a metal ground/hase plate with non-marrlng feet. Build calcu-
lltors lntertac& nctworks, etc. Size: 97 1. x 67 w. x 1.47 h. Weight:

1%
S
$4.

csc Modol PB-103 Breadboard — Complete. List Price
4.95

PROTO-BOARD 104

Contains twn preassembled QT-358 sockets, one pr d
QT-35B bus atrlp. two 5-way binding posts, non-metallic base
plate, hobn. mnrrlng !eﬂ and all hnrdwnre Ten mluute assembly
time. Size: 4. " 1o x 1.47 ht: 7.5

CS$C Modal rl-uo Kit—Complete. 1. lst Erice. ! 10 366 $19.95

PROTO-BOARD 101
Fully assembled breadboard contains two QT-35S sockets and
four QT-35B busg strips mounted on metal ground/base plate
with non-marring feet. Lxcellent tor aumo and small dlgltnl
projects. $ize: 58" 1. x 4.5" w. eight: 9 018,
BSC udel PR-101 Bresdbosrd -Compiete. List Price. ‘s2oeg
$22.95

PROTO.BOARD 102
Fully _assembled hreadboard contains two QT-47S sockets, three
QT-47B bus strips and one QT-35B bus strip on a metal ground,
base plate with non- marrlng I('et
digital needs. Size: 77 I.
CS$C Model P!

Exccllent tor Intermediati
. Welght: 10 ozs.
dhuvd Complete. List Price

26.95

Fully d contalns four QT-595 sockets. seven
QT-59B bus strlpq and four 5-way hinding posts on a metal
ground/base plate with non-marnng reet Buiid a CPU, encoder,
complex dlsplny etc. $ize: 9 x1.47 h. w.!ghl 1% ib:
-104 Breadboard-— (omplete List Price

CSC Model P

$54.95
PROTO.BOARD 203
Fully assembled breadboard contains built-in. short-proof, fused,
5 VDC at 1 amp, regulated power supply. In addition to three
QT-598 sockev,s. four QT-59B bus strips, onc QT-47B bus strip
and four 5-way bin g posv,s Caﬁpaclly tor most digital and many
analog projects. Siz 3.25" h, Welght: § lbs.
CSC Model PR-203 B dbuvd Complet& List Price. $75.00
PROTO-BOARD 203A
Provldes all_the teatures of I’roto-Board 203 with addltional
+15 and —15 VDC at 0.5 amp power supplies with lnlernally
adlustable output voitages. Slze: Same 83 PB-203. Weight:

$124.95

csc Mod-l PB-203A Inndbolrd—Complete
List P ]

R BREADBOARD
74,% JUMPER WIRE KIT

Each kit contains 350 wires cut
to 14 ditferent lengths from 0.1
to 5.0°

Each wire is stripped and the
ieads are bent 90° for easy in-
sertion
Wire length s classified by
color coding

Al wire is sold tinned 22
gauge with PVC insulation

The wires come packed in a
convenient plastic box

JK1 923351

LOGIC MONITOR 1

‘Trace signals through all types of digiwal circuits. Unit chips vver
any DIP 1C up to 16 pins. liach of its 16 contacts connects to a
aingle-bit level detectnr that drives a high-Intensity, numbered
LED readout nctl\ ated when the applied voltage esceeds n fixed
2 V threhold. Logie 1" turns LED oun; logic 0" keeps LED off.

power-seeking nte network automaticaily locates supply leads
and fewls them to the LN-1°s internal circultry. Saves minutes.
even hours in deﬂlgn !ruummlmutlnz
Voltage Threshold

debugging of equipment.
t 1 mpedance: 100,001 ohins.
4 v max ucruxa any two of more Inputs.
00 maA Bl l() V. Size: 471 x 2" w. X 1.75" . when
open. Walght: 3 ozs
CSC Model LM-1 L“lc Monltlr—Comple!e
Llist Price. .. $59.95
LOGIC MONITOR 2
Provides greater versatility and ||ror|~mn in testing all types of
digital clrewits. The fully isol o supply and selectable
trigrer threshold let you mateh the pro M‘ charaeteristies of the
fogie family under test, permitting niore accurate measurements,
The connector, dispiay unit ctip: over any DIFP 1C up to 18 pios,
The power supply mudule cunfains the precision reference power
supply and logic family seleetor switeh. Uperation s simple. Set
the threshold switel to the proper haic family. Connect hlaek clip
Icad to eireuit ground. For CNOS ciceultey. the red elip is con-
nected to circuit positive or Vy ne elfp module ix then elipped
over the 1€ and the LELY disp! instantly glves the logie states
ot all Dil|= I..glc Thvnholdl [ 4()'. of cirenit Vee;
7.5 VITUL, 2.4 T 1.6V R . Maximum Visible
input Fuquoncy M, (luu t‘\ cle. Size: ‘T'est Ii)\
4' I, X s 1. lu\\\l’ Moduole, 67 w. X 5607 o,
|l HI:I ot 9 20 ¢ r Required: 1]7 VA,
ﬁﬂ/ﬂ(l Mz, 10 W L also avail lhlc for 220 \ﬂ\l' 500 60 1fz at silghtly
higher price.
C€SC Model LM-2 Loglc Monltor - Conplete.
List Price

MAX-100 PORTABLE FREQUENCY COUNTER

AMAX-100 s a portable, high precision frequeney counter that sets'
new standards in performanee and value, In o compact, portable
cuse, It glves you continuous reihings from 20 117 to o guaranteed
100 Nz, with B-dIgit accuraey. Fust readings with Yg-see update
and L-sec. sampling rate. Preclse readlngs, derived from n erystal-
controtled time ha ppm aceuriey. High-seusitivity read-
tngs from signal. 30 my, with dlode overload protection
up to 200V peaks, Input slgnids over 100 NIz automatieally
fliash the maost signtfieant dizit, and 1o indieate low-uttery condi-
tHon and extend bartery lite, the entire displuy flashes at 1 kHz.

SPECIFICATIONS
Frequency Ranga: 20 Ilz to 100 NIlz guaranteed: 114 Nliz
typical. Gate Time: i sce Resolution: | Iiz. Accurscy: =1 count

-+ tme base error, Input Impedance: | miegohm shunted by 56
PE. Coupling: AC. Sine Wave Sensitivity: 30 m\V RMS at 50 Milz,
Internal Timse Base Frequency: 3.579545 M1z ervstal osclltator.

PRIORITY

VISA, MC. BAC. check. Money Order. C.O.D.. U.S. Funds Only CA residents add 6% sales tax Mini-
mum order $10.00. Orders less than $75.00 include 1U% shipptng and handling: excess refunded. Just i case

please inciude yo

Send for our latest brochure

$129.95 §

Dlgital IC Testers

- "NEW VOLKSMETERS!

With LCD Display— Excellent
Readability in Direct Sunlight!

L 0.509]o 3' digits
s W s LM-350 $144.00¢

A ’
R \AL
- NEY
TN

,A.IJ\\J * b VOC \jma 00 %% ma

v ACmA ©

1%i0 R
=l LM-300 we

-9

Stabllity: =3 ppm at 25° . Tamperature Stabliity: Better than
0.2 ppm °C. 1-31° C. NMax, Aging: 10 ppm yeir. Display: Eight
6" LD digl Lead-Zero Bilanking: Decimal point appeuars
between 8th and 710 dlglt when Input exeeeds 1 Nz, Overflow:
With signals over 99,999,999 Hz, most signifeant (left hand) digit
Hashes, allowing readings in exeess of Wk MMz Display Update:
When battery

falls below 6.6 VDO, ol digits flash w0 1 Hz, Pewer
Internal. 6 AN ecells: esfernal. 110 or 220 VAC
charger eliminator. auto clgarette Hghter adapter or 7.2-10 VD

ttery Charglng: 12 14 hirs. Slze: 1.75" h. x
. Welght: Luess than 1.3 Ihs. with batteries.

Net Fiuch $134.88

4'\|0rn || ~u|>|vl
3.6 w.
csC Mo al MAX |oo Frequancy Counter

MAX-100 ACCESSORIES

Modal 100-CLA- \obile charger eliminator. Net Eieh § 3.886
Model 100-CA1 CAC ger elimln N . 9.95
Model 100-CA2 1arger elimiy 9.95
Model 100-1PC - input cable with ellpleads, Net 595
Model 100-LLC  T.ow-luss tap-off 14.95
Model 100-MWA  Minl-whip antenna 3.95
Model 100-CC  Coarrving case 9.95

ur phone no. “Sorry, no over the counter sales”

phone orders welcome (213) 893-8202

$114.00 *

ELECTRONICS
%j 100315 Woodey Ae, Sepuveda CA. 91343
v Terms

GOOD THRU NOVEMRER 1978

OEM and Institutional inguiries invited.

Full three digits

FEATURES

® Measures DC volts. AC volts,
ohms and current.

® Large LCD display for easy
reading without interpolation

®Size 19"Hx27 Wx4.0'D
® Parts and labor guaranteed for

® Automatic polarity, decimal
and overload indication

® No zero adjustment and no full one vear
scale ohms adjust
SPFCIFICATIONS
S—— —
[accomaer | accrmaer — omr rer
wor | e | 5N Ve 4» il esmranct | coangwr
S = P — L
TG Tav
R R e wie
e |
e — =
:
O e e
[rormscs | | ]
oo
_—— -
1
|kromers | 100 | o9 Rassim | .5t masmng
1000

- - wan 05
URRTNT Y Rapiing L 106 wh | e \
s to
—= A U
1000 e or ear a¢ manimmm or0 .
e vy e -1
155 200 1008 omer. e 1.0, 10,9, e

Tilt Stand Ophion. agd 3-50
Leather Case 2000
3IAA NiCad-Balts. & Charger 12.00

Standard AA-size batteries provide up to 20 houss of aperalion
Rechargeable NiCad batteries ana charger unit available as optional equipment
Battenes not included

Purchase any of the
LM series Meters and
buy the LEATHER CASE

for 1¢

www americanradiohistorv. com
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New Tone Electronics %\ Digital Auto Security Syste

Quality components at fair prices gg@@@@ 3-Way Protection For Your

HIGH FIDELITY SPEAKERS ~_ Entire Caror Van
8-INCH COAXIAL * Proximity Triggered Theft Protection - for valuables, CB or
Combines a high guality 8" woofer and a tweeter into a pre-phased sound reporducer. Ham equipment.
Built-in cross-over netwaork. Excellent choice for a low cost Hi-Fi system for autos, vans, or . .
in your home. Frequency response is a smooth B0-15000 Hz. B-ohm VC, 10 0z, ceramic ® Voltage Triggered Entry Protection - for doors and trunk.

ring magnet. 25W rating. NT577 $13.99 plus 40 cents postage * Mechanically Triggered Entry Protection - for under-hood parts.

10-INCH WOOFER ° i Niai
The speaker for your "big sound” system. Frequency response is 20-4000 Hz; 8-ohm Activated by Personal 4 Dlg't Code.

aluminum VC; powerful 20 oz ceramic ring magnet and a rubberized accordion-edge ® Uses Your Auto Horn As An Alarm, Or Add A Siren.

:3;‘;?”;;;”%“" excellent compliance. Ha"d'es,ffsvvnmf’{‘,_%s; ,,1“,,",’;3‘1,?,{21?,,’,",’,,2 Forget about anything you may have heard about other anti-theft
IR e WEETER systems. The OCULAR 2®., total security system, aqu a new dimen-
Here is the super tweeter. A rugged 10 cm (4”] dome tweeter which handles 50W max. sion to aUthnb'le security — Proximity Det_“"?“- Even if the
Frequency response is 4000-20000 Hz. 8-ohm VC, B-0z. ceramic magnet. Your system can would-be thief could enter your car without triggering the voltage
have a brilliance you never imagined. NT576 $6.99 S sensing circuit (not likely) — just approaching the protected area will

sould your alarm instantly. He does not have to touch anything!

Resistors Standard values, +5%, first quality. Packed 5 of ane value. Attention is the one thing the 'rip-off”’ artist doesn’t want.

_ _Ru aiipei$:25 %wus fos "?? And, there's more protection. Raising the hood sounds the alarm.
Capacitor Special 3600 mf. 40Vdc Sprague “Powerlytic” $1.89 Any change in voltage (dome or trunk light on, starting the car)
Relay SPOT, 12Vdc - 5A contacts NT565 $1.79 sounds the alarm. If the cable connecting the units in the passenger
Sound Activated Switch Complete, ready to use. Built-in microphone's output compartment is cut, the OCULAR 2 turns itself on and sounds
triggers a Triac which acts as a switch. Measures only 1" x 3”. Reguires 3-6Vdc. the alarm.

. NT527 $1.29 Your personal 4.digit code activates and deactivates the whole
And, the largest inventory of_domest/c LUCRL L system. Just enter your code through the attractive push-button
transistors and ICs in the United States. "Code Lok” keyboard when you leave your car and the system is

ALL PARTS GUARANTEED activateq. When you return, there’s enough time to enter your code
WRITE FOR FREE CATALOG to deactivate the system before the alarm sounds.

Minimum Order $5. Add $1.50 Postage and Handling. Installation is easy and requires only simple hand tools. Complete
Canada add $2.00. N.J. Residents add 5% Sales Tax. with all hardware, instructions and your personal code. For 12-volt,
negative-ground electrical systems only.

N ew Tone Electron ics Sorry, but at this price, we must limit each order to only two systems
PO BOX 1738 per customer.
Bloomfleld, N.J. 07003 Was $49.95, now Ocular2 $19.95

CIRCLE 66 ON FREE INFORMATION CARD

UNIVERSAL 4Kx8 MEMORY BOARD KIT TRANSISTOR SPECIALS Fuli Wave Bridges [ISTIEYSIITAN
$69.95 2N6233-NPN SWITCHING‘ POWER Ss 132 P BPIN 17 24 PIN 35
32-2102-1 fuily buffered, 16 address lines, on MRF-8004 a CB RF Transistor NPN % . 14 PIN .20 28 PIN 40
board decoding for any 4 of 64 pages, standard ERE TR s c 6 £ A0 o8
44 pin buss, may be used with F-8 & KIM a1 ¢ : : b !
pin buss y be used wi 8 2N4508 PNP S TO : g 100 5 g 18 PIN ..
2NB056 NPN Si TO 3 Dalimqio 110
EXPANDABLEsf;Z (ézu BOARD KIT 2N 3820 P FET s 45 2N5086 PNP S TO 92 4/S 1.00
. 2N 5457 N FET $ 45
featuring Fairbug PSU.1K-of stacic ram, RS 232 2N2646 WIT 5 45 INIIITNPNSIRE - S 2107056 TOWA TS
intertace, documentation, 64 BYTE regis.er ER 900 TRIGGER DIODE 4 5100 2N3919 NPN S1 TO-3 RF S 150 511020 G 20 WATTS
2N 6028 PROG_UJT S 65 2N1420NPNSiTOS .. .30 1.00 S 1050 G 50 WATTS
— Y 0
C/MOS (DIODE CLAMPED) MINIATURE MULTI-TURN TRIM POTS ZNATCINRSATDIES S
4001 - 18 a01g 37 4049 - 35 JACI3- 65 100, 1K, 2K, 5K, 10K, 20K, 50K, 100K 22222 0ISATIO 18 5{8 11200
4002 18 4020 90 4050 35 74C74- 45 200K, 500K, 1M’eg ZMeg 575 each 3/62.00 2N3055 NPN S TO-3 s 50 22UF 35V 5/$1.00 6 8UF 35V 4/51.00
4006 - 95 4021 - 90 4053 — 110 74C83- 118 o : 3 3 - 2N3904 NPN S) TO.92 6/ 1.00 47UF 35V 5/5100 1OUF 10V § .25
4007 - 18 4022 - 90 4055 — 125 74CB6- 40 CHARGED COUPLE DEVICES 2N3906 PNP S T0-92 6/S 1.00 6BUF 36V 55100 22UF 25V  § 40
4000 - .37 4023 - 18 4066 = 70 74C83- 75 2N5296 NPN S/ TO-220 s 50 1UF 35V 55100 15UF 35V 3/§1.00
4010 - 37 4024 — 75 4071 18 74151 1.40 ] CCD 201C 100x100 Image Sensar .. $85.00 2NB10D PNP §) TO-220 s 55 Z2UF 2058100 30UF 6V
4011 18 4025 18 4076 97 74C160 1,05 CCD 202C 100x 100 Image Sensar .. .$145.00 IN2E38 PNP S TO-5 5/8 1.00 33UF 20V 4:S100  47UF 20V
4012 — 18 4027 — .37 4520 70 74161 1.05 | VERIPAX PCBOARD. . . . ... . ... .. $4.00 A T N N S i el 4.7UF 15V 5/S1.00 68 UF 15V
14013 29 4028 80 74C00 22 74C174 105 This board is 3 1/16"single sided paper epoxy TTL ] SERIES 100 UF 10V
4014 75 4029 95 74C02- 22 74C175 1.05 l board, 4%“x6%"” DRILLED and ETCHED which C 7446~ .65 74151 .61 TINEER
4015 75 4030 - .33 74CDa— 24 74C193 1.20 | will hold b to 21 single 14 pin 1C's oF 8. 16 or L& 7400~ 13 7446 68 74153- 61 INENRICIRCUITST:
4016 29 4035 97 74C08- .22 74C901 .48 DIP 1C’s with busses for power supply connector 7401 13 7447 58 74154— 54 M 3017748
D8 3o fous 1% Ticer 53 recma ol FRi00pHOTOTAANS so |G % W w b
C S ardcons 5170 RED, YELLOW. GREEN or AMBER 7408— 15 2472 28 74161- 55 213 Luiacs
2708 9% EPROM (450 m 3% LARGE LED's .2" 6/$1 00 7405- 13 7473 28 74183~ 55 Y
pszasTaricsnirt aes s ios TIL-118 OPTO-ISOLATOR . $ .75 7406~ 16 7474— .28 74164 .85 $ M324
Blanix e ea 4 MDLEX PINS 100/$1.00 7407 .20 7475- 45 74165 85 g
2102 1 14500 HaE] 90 7408- 18 7476- .30 74170 168
R R R 1000/38./ 7409 18 7480- 31 74173- 1.20
HE L
e e 1 WATT ZENERS' 3.3,4.7.5.6,9.1,10, TAI0SR1S 74837 as| TS LoD
i iia 12,15, 18, or 22V 6/$1.00 e A Tanes o 24176— 78
PRI 1] MC6860 MODEM CHIP $9 95 7413- 36 7489-125 14177 75
5280 71076 4K DYNAMIC RAM 3 340 MCM B571A 7 x § character gen ... $10.75 7414 B0 7490 42 74180- 65
0 4oso HEES 7416- 22 7491- 58 74181- 190
e HE 7a17- 25 7492- 43 74190- 1.00
PN P = 7420~ 13 7493 43 74191 1.00
BEXENEY sea on Po - 8 7425- 25 7402- &7 74192~ .79
h 7426 7495 . 74193~ .79
ST PRV 1A 3A 12A S0A 125A  240A s 22 D W s
0954 nd g 100 08 14 30 80 370 500 7430- 13 74107- 28 74195 50
T e . s mom ot B 200 07 20 35 115 475 650 7432- 22 74121 25 74196- .86
S e Al naT L e s
CRYSTALS 33451 ¢ AT (corOncopeo) f§ 800 11 30 70 18 850 12.50 7480- 13 74125~ 40 75325 150
oot #30 WIRE 800 15 35 90230 10.50__16.50 7441- .70 74126- 40 75491— 50
§000 MH: 28 cond. -.50/parfoot W 1000 20 45 110 275 1250 2000 7442- 37 74150- .94 75492 50
ST 30 cond. - 80/per foot [} SAD 1024 5 REDTCON 1024 stage snalog "Bucker DATA CASSETTES 1/2HR 5 95
Brigade’ shift register. $18.95
CTS 206-8 eight position dip switch $1.60 N 4148 (ING14) 551 00 22/44 Pin Solder Tail .166" Conn $1.95
CT8-206-4 tour positior dip switch $1.45 MM 5387AA new clock chip which wil directly
LIGHT ACTIVATED SCR's RS232 0B 25P male $2.25 AA new clack chip which will dir
8 TO 18, 200V 1A s 70 CONNECTORS DB 255 fomale . £3.58 drive LED" 1224 hrs., 1 suppiy & slarm $6.95
> s SILICON SOLAR CELLS HOODS S1.00 NO. 30 WIRE WRAP WIRE SINGLE
" diamete: .4V at 500 ma $4. 1.
5 2% ter W a ma $4.00 REGULATORS STRAND 100’ $1.40
o FND 359 C.C..4" $.50 LED READOUTS 309K $ .95  340K-12,15 ALCO MINTATURE TOGGLE SWITCHES PRV 1A 10A 25A | 15A 6A 35A
= FCS 8024 4 aign DL-704 C.A. 3" 8 /5 723 $ .50 or 24V. s 95 MTA 106 SPOT s .95 ] .
%) CC.8" display . $5.95 DL 747C.A 6" €175 | LM 376 S 60 34075, 6,8, 12 MTA 206 DPOT $ 170 0040 70 1304 _A0_;50 120
] FND 503 C.C. .5 $ .85 FND 803 C.C. 8" $1.95 320712, 15 15,18 or 24V'S 95 MTA 206 P-DPDT CENTER OFF ¢ 435 200 70 110 175] 60 70 160
_, FND 510 C.A. 5°S 85 FND 830 C.A. .8” $1.95 or 24V $1.25 18 MG . $138 MSD 206 P-DPDT CENTER OFF 400 110 160 260]100 120 2.20
o DL-704-2 CC. 5 8BS 78 MG S138 LEVER SWITCH £ 185 §00 170 730 360 ]
L : A J
O
a 0 . 4 25¢ tor o OLID . . OVER ¢
<< 0 O 0 d - OF O ORD
0. BO D
sl Osiag brid DA
0 00, COD 0.00 0 o A 0214 6 4 0
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WITH EVERY ORDER OF $10

OR MORE —

SOUND ACTIVATED SWITCH!
Intriguing surplus assembly . Microphone
picks up sound and drives SCR switch.
Ask for 039SU210 or you may order
these at 99c each.,

S
9%

= one gift
per orde

r, please.

For UNUSUAL ITEMS not found in stores or cataiogs any-
where, write for our NEW 32 PAGE No. BB BARGAIN
IDEA BOOK!

ASSOCIATE OEALERS : Advertsed merchandise available at the followiry dealer:
prices may vary
ETCO ELECTRONICS
484 McGull St
Montreal, Quabec

ETCO ELECTRONICS
Greentisla Pars
Shopplng Center,
Greantield Parx. Qusbec

ETCO ELECTRONICS
183G Hymus Bivd
Painte Claire, Quabec

ALKALINE PENCELL
(SIZE “AA")
BUYOUT!

DEALERS WANTED!
Write for details to:

ETCO ELECTRONICS Deater Dwision,.
Narth Countey Shapping Center,
Plattsburgh, N.Y. 12901

| THIS|SDIFFERENT i 95

ULTRASONIC HAND 100

TRANSMITTER! n. 1
stock'

Made for Curtis Mathes, for
TV remote control. Push
button for burst of ultra-
sonic energy. Electronic
transmitter powered by 9V
battery (not included)}. A
nice experimenters item.

(8 0z.) 039SU321.

hi-fi

4" fans - ventilate your

equipment with this
silent 110 VAC fan.
Will prolong life of
your gear. {2 Ib.)
039ST062 (reg. $2.95}

COOLING FANS!

or other electronic

E 3 q Reg. 59¢
37¢ ea./10 lots
336 v0./100 lots

Sensational ETCO Purchase - 14,000 in Stock!
Mallory Duracelts and Eveready Alkalinesl
Every cell fully guaranteed. Selling below
nationalty advertised prices! {2 o0z.)

039BA220
A few more of the LESLIE ROTA-
JUST TING TREMOLO ORGAN SPEA-
ED" KERS as advertised In the Aprii 78
ARR\V issue of Radio-Electronics —
039SP012 (15 1b.} , ... . . $49.95

SPECTACULAR NOVEMBER SPECIALS!

039TR618 5 BASF plastic tape storags box (20z]

BUYOUT OF SYNCHRONEX
RECORD-ONLY CASSETTE
MACHINES! g;;? . Catalog Price

{ Factory clear-
out! Brand new. Inten
ded for use with movie
camera. With leather case.
Convert to telephone
recorder, etc. Uses
standard casseties-play
back on any machine

{3 1b.) 039TR499

039TR254 - as above, factory 1
warranty returns for parts val-
ue. sold as is. {3 |b.} $3.95 ea.

0 overnare

COMPENSATED 2.675200 MHz
CRYSTAL OSCILLATOR
MODULE

Very high precision
{to Mitgo spec No.
1CC30C122) Oven-
aire No. 67-11-2
(202}

039sU319.

95

3/$26.95

4 INCH, 3.2 OHM
REPLACEMENT
SPEAKER!

new

10/$4.99

039SP004 (8 0z.} 100/$42.88

3-CHANNEL ULTRASONIC
REMOTE CONTROL SET!

Regular $29.95! Brand

Matched pair. Hand unit
has 3 buttons: on/off,
VHF/UHF, channel.
Uses 1.5V battery (not
included). Receiver op-
erates on 33
Hz. 110v operation.
Ideal for experimenters-
build all sorts ot remote
control devices. {31b.)
039sU323.

factory surplus!

415 40,385

995 !

2

0394K 117 2.5mm ultre mini closed circuit phone jack {1 oz.} Sc
039MS400 3.5mm min) ciosed circult phone jack {1 oz.} 7e
0395W040 SP - 3 poution 3A appliance switch (2 oz} 8c
©039MS117 Silicon treatad record cleaning cloth {1 oz | 13¢
03988288 F15 T5 CW-15 photocapier bulb (3 or.) 2%
039SU091 33-trensitor Nixie board assembly {362.) 29¢
039TE739 79¢
039MS037 ac
039MS050 Black marker pens (1 oz.} 9
0380P120 Intriguing slactronic camera shutrar (6 or.} 69¢
039BBO79 12-volt mum pigtait bulb (1 oz.) 5S¢
038HDO054 Plastic telephone wail plates 14 oz.) 5c
038HP725 Home convertar for car 1tereo c/w speakers (9 1b.} $12.95
033RLOTO 24 VOC 4PDT Pottar & Brumfiald relay {2 or.} 49c
039HP325 6 VOC B5ma. caiculator powsr supply {10 or | 99¢
03951322 SWR meter astamblies — U fix {10 02.} $2.99
03950234 3 foot cabla completa with atsreo phone piug (3 02.) 39c
03951243 Thermostatc appliance swatch (3oz.) . 18¢
0385U305 Crazy Incandescant digital clock assembly (116.} $1.49
0395U308 12 VOC DPDT ralay assembly (4 oz ] $1.99

0395W159
039TR731
039TR791
039TT251
039PT252
039PT214
039PT124
03997087
039PT058

SPST “in-door”” plunger switch (4 or.)

Crazy — 1 minute Fidelipack tape cartridge (7 o2.1
BASF cassette library storags box {3 oz.)

Racord playar vingle olay turnables {3 1.}

6 aust. precuion (marked) transmitting crystals (5 or.)
10 asst. strip volume controls (8 0z.}
10 as101ted IF transtormers (8 oz.}
10 assorted selenium rectifisrs (2 Ib.)
Nice assortment of spa

039PT017 20 assorted wirewouns 68c
039PTO11 25 amarted push-on i 43¢
039PK032 3 transistor audio amphifar (3 oz } a9
039MS027 50239 xingle hola coaxial socket 2 02.) 39¢
033HP079 6 VOE 30ma caiculator powar supply (5 or.] 98¢
03808378 Philips No. ZC1050 trigger tuba (202 } 99
Tva stz 12A%  S168 wA SzER
TUBE 6AKS 259 e s 99 955 s185
6aNd  Stas 2748 $595 5891 s38%
SPECIALS! saas s s 208 5595 S5 s1.49

" Bookshelf design - 12VDC operation. For

SANGAMO 1.950 — 2,050 H
VARIABLE&V.DUCTANCE! 4

Brand new factory surplus. Bears
Sangamo No. CV-246-37800(7114).
Permeability tuned variable induc-
tor for PC board mounting. An in-
teresting experimenter and builder
item. 23mm dia. x 18mm high.

(2 02.)039MS 124.

BURROUGHS GIANT
15-SEGMENT ALPHA-
NUMERIC TUBES!

Reg. $1.9% - Display
full alphabet plus num-
bers 0-9. Burraughs No.
B7971. 2% high char-
acters. Uit-a lorg life.
170 voli operation.

{6 02.}039DR377.

SPECIAL
PURCHASE OF
ULTRASONIC
ALARMS!

7 995

Rec vehicles. Use at home with battery
eliminator. {requires 30 ma.) Operates on
31.5 KHz. Covers 1000 sq. ft. Features:
Sensitivity contro!, normal/memory mode,
Jack for remote key switch, output for
alarm bell or siren, inputs for remote de-
tector, heat/tire detectors, window/door
switch, panic switch; (3 1b.) 039AL058.

24 HOUR — 7 DAY AWEEK TELEPHONE
ORDER SERVICE! Call in your CHARGE-
CARD Orders at Low Weekend and Evening
Rates! Dial: 1-518-561-8700.

039SP410 {1 1b.)

——]

5" x 7" - 8 OHM
REPLACEMENT
SPEAKER

299

G

$2.49 ea./24 10t.

DEALER .

INQUIRIES
INVITED

Rush Your Order ETCO ELECTRONICS,

Today

BRAND NEW No. BB 32 page
catalog packed with electronic
bargains and unusual items!
Write or circle the information
card number below!

NOTE: If you have ordered fram ETCO previausly and your address
remains unchanged, you will automatically receive all new catalogs.

North Country Shopping Center,

Route No. 9, Plattsburgh, N.Y. 12901,
_MERCHANDISE SUBJECT TO PRIOR SALE. Full remittance with each order, please. Money order, Cert-
ified check, BANKAMERICARD, VISA, MASTERCHARGE, or CHARGE X. Add 15% for UPS (or postace)

ELECTRONIC

LIQUIDATORS OF EXCESS
ELECTRONIC INVENTORIES

and han_dl_ing (we refund excess). Please try to bring your order total to $10 or more. Worldwide export or-
ders solicited. Open account to Government agencies, schools, institutions and triple “A”’ rated industriar &
commercial accounts. Special quotes for quantities. Dealer inquiries invited. N.Y. state residents: add 7%
Sales tax.
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7400 TTL gmmem

SN7470N 2 i
SNT4TN 29 s

BUGBOOK®

Continuing Education Series

"BUGBOOKS | and 11

$17.00 per set
by Palor R Aony, Oavic G. Larsen, WA4HY.

S0id as a set Mese W0 DOOKS outline over 30 axpanments designed la teach|
ihe reaver all he wil teed o k00w abow TTL 10g:c TIPS 10 use them i con.

WIRE-WRAP KIT — WK-2-W
WRAP o STRIP o UNWRAP |

RADIO-ELECTRONICS

-
N

2200 16V 70 62 55 470/25V 31 28 .26

SN7400N SN7473IN 35 SN74160N .89 2“;‘?.?":;,'2,"”:;"’:’:":""' el asc cocepts ol o Tool for 30 AWG Wire

SN740IN SNTATAN 3 SNTA16IN 80 \gtal vt ncludng Gales M fops Wiches, buses decoges, Ml :

s NN 5 SNTAIEN 105 olexers. demutiplexers. LED disoiays. RAM 5 ROM <. ana mucn mucnmare | @RIl of 50 Ft. White of Blue 30 AWG W|re

SN7403N SN7476N 35 SN74163N a9 SUGBOOK 1 500l * 50 pcs each 1.2 3" & 4" lengths —

Suraan qrm s s 8 7 v o, 00 e e, WOl ‘ pre-Strpped wire S

4 s ! 3 ¢ " .

SN7a06N SNT4BN 99 SNT4I66N  1.25 e sy Aol [l el $1 2.95

SN7407N SN7483N 53 SN74167N 195 current loops and the RS 232C inleace standard Panicuiarty

SN7408N SN7485N 79 SNTAITON  1.59 Yot any RTTY enthusast

SNT400N SNTABN 35 SN74172N 600 | S 555 TImER APPLICATIONS <595 BUCBOOK T - 0 - S WIRE WRAP TOOL WSU-30

SN7410N SN7489N 175 SN74173N 125 fonincenook wiTH ExpER"‘ENTs by Paisr B Rony. Dasid G Larssn. WO4HYJ, Jonathan A, Tiius el WRAP « STRIP « UNWRAP -3$6.95

gx;:"z‘": g:;':ge'; ‘;g gxm;gx gg by Howard M. erlin W3HB Mare 15 the book that puts 1 #l togeiner Besidss naving much valuabie text | .

Th's ook ShOWS ¥ou wnat the 555 Lmet t5 and how 10 Use 1 tuged are over  \he re a " exp s 1N wheth the reader ComDlete (piOres The;

snra S s e T ek WIRE WRAP WIRE — 30 AWG

imers, genenlors sower measuremANt anc CONk) CrCulls. Daty  uNique easily miertaced system 1 15 recomimended that you have the hack-

S AN s SNCTIN w10 ames crewis tor e home 0 automoe Shctoaraons musi and dround b e BUGBOOKS | &1 elrt pracesang wi SUGBO0N I 25Mf.min.$1.25 501 $1.95 1001 $2.95 1000ft. $15.00

SN741IN N795N b SNIAIBON 79 msi;:[‘c-:om" R i BUGHOOR V and Vi 1900 porsei] SPECIFY COLOR — White - Yellow - Red - Green - Biue - Black

SN7420N SN7496N 65 SN7418IN 195 i . ) ring 7 0WWIE G Lerton, Petar R Rony. Jonsthan A. Tius

SNT42IN SNAUN 300 NI 79 e e e omieaml o Bid Eagerments o 09 sctones. agoA macartes yogar o WIRE DISPENSER — WD-30 $3.95

SN7422N SN74100N 89 SN74184N 195 J digital electronics A must lor sell teactung individyars. mictocomputer ntefacing &n ntegrates im:mim o seft-msteuctee | o 50 ft 1)) 30 AWG KYNAR wire wrap wire ea.

SNTA2IN SN0 35 SN74185N  1.95 B3P AMP MANUAL by Howard M. Beriln WIHE S0 [ eges e s marian ot mose e e | 4 0 BUts witeTtoldesiredliength

SN7425N SN74108N 59 SN74186N  9.95 080A microcomputer DIogAmMMING and interfacing Detait & laborat “ 9 -

SN7426N SNZATEN 195 SHTATEON, 3195 Y mpen ot iee o obclon o coumanm st sleuen. |8 BCinin et e Best & sonton |- Strips 1" of insulation ~ Specity — Blue- Yeliow-White-Red

7 i q
Shrizon S s Sanain 17 |o%e 508 MO e D NS WER s S5} REPLACEMENT OISPENSER SPODLS FOR WD 30
5080 nterprenive cebugger 4 Program lor ente b0gang and ) i

o TN WA 78 Rty oo ot e ST b st o CMOS aees o it g S Specify blue, yellow, white or red $1.98/2p0ol

SN743TN SN74126N 19 SN74194N 89 JCOMPLETE MANUAL FOR OIGITAL CLOCKS by John Weiss and tonn Brooks JE2206A  $14.95 JEZ206B  $19.95

SN7438N SN72132N 75 SN74195N 69 FFamanzes techmician or hobbyist with bass thearies behing digita chucks Inciudes rouble shooling guides. basic Function Generalor Kit Function Generatos Kit

SN7a39N SN74136N 75 SN74196N -89 [ cnaractensucs of clocks. soidenng techniques clock component data Sheels and consiruction lips $3.95 Jtinciudes chip. P.C ,‘,j,',];f,ﬂges ail mmp'ungm;

SN7440N SN7414IN 79 SN7ata7N - 89 190 dia Board and instructions) 3 C. Board and instructions)f

SN7ad1N SNTAMIN 295 SN74193N  1.49 155" 0 .: o o

Srsiin S 55 Swam | om0 ss on e as | XR-L5SS Szl ahes ooy Sl

SN7a43N SNT145N 79 SNTAZSIN 179 XC209  Green /31 D'SCRETE LEDS XC111 Yellow 4181 Micro-Power version of the Precision timing circuit for

SN7445N SNTAIEIN 185 SN74270N 79 | XC209  Yelow 451 Xt Cear 481 4 popuiar 555 Timer and directly generating timing pulses in mi-

SN7446N SN7414BN 129 SN74283N 225 e e o] 'uﬂsgw 55 | Interchangeadie. Dissipates | nutes. hours and days 0r up o

SN7247N SN74150N 89 SN7428aN 395 X2 Red 581 XC526  Red 551 XC5s6  Red ¢ 5/81 e 1700 }Ia 1/15th the power and operates 1 year by using two. Reduces

SN7448N SNTH5IN 59 :N;:?ggx 3 gg X622 Green 8 XC5%6  Red 10058 XCS56  Red 100/58 MVI0 Red 4 st down to 2 7 voits. Perfect for cost of ume delay circunts, Basic

gz;:ggx S 2 ey el 2 velow 481 XC526  Groen 45 XCS56  Green 4151 m” R aattery operation and CMOS ¢~ | 555 Timer with built-in 8-bit

4 SNTAIIN 69 XC526  Yellow 45T XCSS6 Yellow 481 = cuits Counter

3:33243 imiﬁ 33 SN743BN 69 XC526  Clear 481 X056 Ciear L] ‘ =SS0 aons s .40 “XRZ5% S 320

SN7459A SN7a156N 79 SN74390N 195 XR210 140 XR1489 39 XA2567 2.99

SNT460N 20 SNT4157N 65 SN74393N 195 DlSPLAY LEDS XR215 440 XR1800 3.20 XR3403 1.25

20% Discount 100 pcs comblned order 25% -1000 pcs 4 XR320 1.55 XR2206 440 XR4136 1.25
o P ml i CDcomnIneﬂ orﬂ:r - PODNRTTY RT  PRICE TYPE Egu,.m Hl  PRICE XA555 39 XA2207 385 XR4151 285

£D4000 4070 5! MaN 1 Common Anode-red 270 295 MAN 6730 Common Anode-red - 1 560 99 XRS56 99 XR2208 520 XR4134 145

CD4001 C/MOS CDa07 23 MAN 2 5 x 7 Dot Matrix-red 300 4.95 MAN 6740 Common Cathode-red D.D 560 99 XR567CP 93 XR2209 175 XR4202 3.50

C0s002 CD4028 CD4072 ;9 MAaN 3 Common Cathade-rac 125 25 MAN 6750 Common Cathode-red = 1 560 98 XRS67CT 125 XR2211 525 XR4212 205

€D4006 €D4029 1 vg CD4076 133 § MAN4  Common Cathode-red 187 1.95 MAN 6760 Common Anode-red 560 99 XR1310P 130 XR2212 435 XR4558 s

€04007 €D4030 49 €Da08Y 23 MAN 52 Common Anode-green 300 1.25 MAN 6780 Common Cathode-red 560 .99 XR1468CN 385 xﬂgan 3435 XR4739 118

CD4009 £04035 9 CD1082 23 | MAN72  Comman Anode-red 00 .99 0L701  Common Anode-red = 300 98 XB1488 1.39 XR2264 125 XRd741 147

CD4010 03040 119 04093 99 | AN 74 Common Cathode-red 00 1.25 0L704  Common Calnode-red 0 % —

€401 CD4041 125 CD4098 ) MAN 82 Common Anode-yellow 0 9% DL707  Common Anods red 30 99 ZENERS — DIODES — RECTIFIERS

CDa012 CD4042 99 MC14408 1495 MAN 84 Common Cathode-yeliow 300 99 oL7a1 Comman Anode-red 600 125 TYPE  VOLTS w PRICE TYPE  VOLTS W PRICE

04013 04043 89 MC14410 1495 | MAN 3620 Common Anoge-orange 300 9% DL746  Common Anode-red - 1 630 149 76 33 400m 4100 IN4OOS GO0 PIV T AMP 10/t 00

CD4014 04044 89 MC14411 1495 MAN 3630 Comman Anpde-orange = 1 300 99 DL747 Common Anode-red 600 1.49 INFSIA 51 400m 4100 1N400E  BOQ PiV 1 AMP 101 00

CD4015 GD4046 179 MC14419 495 MAN 3640 Common Cathode-orange 300 9 DL749 Common Cathode-red = 1 630 1.49 IN7S2 56 100m 4100 1N4007 1000 PIV 1 AMP 10100

C04016 £D4047 250 MC14433 1995 MAN 4610 Common Anode-0range 300 99 DL750 Common Cathode-red 600 1.49 1N753 B2 400m 4100 1IN360D 50 200m 6100

CDao17 CD4048 1.35 MC14506 75 MAN 4640 Common Cathode-orange 400 99 DL33B Common Cathode-red nue 35 IN754 68 400m 4100 IN4IEB 75 10m 151 00

cDi018 €D4049 4 MC14507 99 MAN 4710 Common Anode-red - 1 400 99 FND70 Common Calhode 250 69 1N959 82 400m 4100 IN4154 35 10m 12100

€DAa019 £D4050 49 MC14562 1450 MAN 4730 Comman Anade-red 400 g9 FND359  Common Anode B0 75 NGBSB 15 400m 4100 184305 75 25m 201 00

CD4020 CD4051 119 MC14583 350 MAN 4740 Common Cathode-red 00 99 FND503  Common Cathode (FNO500) 500 93 IN5232 56 500m 28 1N473 56 w 28

D421 €D3053 119 GD4508 395 B MAN 4810 Cammon Anade-yellow a0 99 FND507  Common anode (FND510) 500 * .99 INS23s 62 500m 28 IN435 62 w 28

04022 CD4056 295 04510 139 | MAN 6610 Common Anode-orange-D.D 560 .99 5082-7730 Common Anode-red 300 1.30 INS235 68 500m 28 1NaTI6 6B 1w 28

9

€D4023 4059 995 CDa511 129 | MAN 6630 Common Angde-orange 560 .99 HOSP-3400 Common Anoce red 300 2.10 INSZ36 75 500m 28 INT38 B2 w 28

£D4024 CD4060 14 C04515 295 MAN 6640 Common Cathode-orange-D.D. 560 99 ADSP-3403 Common Cathode red 800 2.10 INISE 25 40m 6100 1N3742 12 1w 28

04025 CD4056 79 04518 129 | MAN 6650 Common Cathooe-orange = 1 560 99 5082-7300 4 x 7 S0I. Digit-RHDP 600 19.95 INI5B 150 ™m 5100 1N474a 15 ™ 28

€026 CD4068 39 04520 129§ MAN 6660 Gommon Anode-orange 560 99 5082-7302 4 x 7 Sgl Oigit-LHDP 600 19.95 1N2B54 180 1om 5100 INITBI 50PIV 35 AMP 180

CD4027 CD4069 a5 CD4566 22 MAN 6680 Common Cathode-orange 560 99 5082-7304 Overcange character { =1 600 15.00 IN400YT 50 PIV 1 AMP 12100 TN1184 100 Plv 35 AMP 170

SIT00 74c00 78C163 300 | MAN 6710 Common Anode-red-D.0 560 89 5082-7340 4 x 7 Sgl Dign-Hexadecimai 600 22.50 maggz 100 PIV. 1 AMP 12100 1N1185 150 PIV 35 AMP 170

- INGDO3 200 PV 1 AMP 12100 INTIBS 200 PIV 35 AMP 180
4

noe o B el RCA LINEAR CALCUBAJRR ECI;HPS CLOCK CHIPS NGO04 D0 PIV 1 AMP 12100 INTI88 400 PV 35AMP 300

74008 74090 3.00 740192 3.49 AN '] MMS309 $9.95

74C10 74093 2.00 74C193 275 §CA3013 215 CA3082 2.00 MM5311 4.95 SCR AND FW BRIDGE RECTIFIERS

74014 74095 2.00 74195 275 BCA2023 256 CA3083 160 FCM3817 (19984)  § 5.00 MME312 495 €360 154 @ 100V SCRiZN1B49) $195

74C20 74C107 1.25 740922 9.95 FCA3035 248 CA3086 85 MM5725 2.95 MM5314 4.95 Cagm 35A @ 60OV SCR 185

74030 740151 290 740923 835 Bea3039 135 CA3089 3.75 MM5738 295 MM5316 6.95 2N2328 1 6A @ 300V SCR 50

74042 24C154 3.00 740925 1495 ) i ] MMB318 8.95 MDA 980-1 128 @ S0V FW BRIDGE REC 135

7ac18 10 215 7sco 1195 | CA046 130 CA3130 1.39|  DMessd 200 MH5369 295 MDASS3  124.@ 200V W BRIDGE REC 185

74073 740160 325 BOC95 150 §CA3059 325 CA3140 1.25 DM8865 100 MM5387 495 )

Tacre 7c181 32 mey 10 JCAJ0G0 325 Gagte0 125 ovesss 75 M58 s L o TRANSISTORS .. .

A3080 B85 CA3401 49|  DMBBBY s 9374 7-seqment LED anver | ripong 39 4
€A3081 200 CA3600 380 i MPSADS 30 oN0ss 89 23905 1100
B 1 MF5A6 5100 MIEIOSS 1 2N3906 $100

78MG LIN EA R IC SOLDERTAIL — LOW PRDFILE (TIN 1597 6100 5100  2N013 3100

LM300H (M3407T-6 125 LM741CN/H 35 1-24  25-49  50-100 Qucy SOCKETS 1-24 2549 50-100 6100 51 J N1 23 6100

LM3DICN H LM340T-8 125 LM741-14N 39 8pinlP  §17 16 15 22pmLP § .37 36 35 5100 3100 PNi249 3100

LM3024 LM340T-12 125 LM747N/H 79 [ 14phLp 20 19 18 e o v w 24pnlP 38 37 36 5100 4100 PN3250 4100
LM304H LM340T-15 125 LM748N;H 33 Ligom P 2 n 20 g BpnlP 45 44 43 175 PN3569 4100 2N4400 1100

mig?'éu . LM340T-18 125 LM1303N 90 KFipnlP 29 28 27 36 pinLP .60 59 58 175 MPSJGSEA 5100  2N4401 4100

/ LM340T-2¢  1.25 LMI30AN 119 R oopintP 34 30 4phntP 63 175 MPS3702 5100  2NM02 1100
LM30BCN H LM350N 1.00 LMI305N 140 4 3 SOLDERTAIL STANDARD (TIN) <0 oin U 2 6] 4100 2N3704 5100 NS0 1100
mggg: IMIICN 65 LM1307N 85 lipnsT s27 25 2% gg oin g 5 ‘-3’3 ‘gg i MPS3704 5100 oNad 5100

LM37ON .15 LMIZIN 295 Qy6onST 30 27 E o0 g 4100 2N3705 5100 ZNSOBS 1100

LM310CN M3 325 M35 165 | igpnsST 35 2 ) 400 8T 1.59 145 130 5100 MPSITOS 5100  2N5087 1100

LM3TINH LM3778 4.00 LM14T4N 175 | 24 pin ST a9 5 .42 SOLDERTAIL STANDARD (GOLD) 5100  2N3706 5100  2N5088 1100

LM312H LM380N 1.25 LM1458CN/H .59 24pnsG $ 70 63 57 1100 MP53706 5100  2N5089 1100

LM317K LM380CN 99 MC1488N  1.95 8pnSG .30 27 24 - 28pinSG 1.10 1.00 .90 5100 28370 51 N5129 51.00

LM318CN/H LM3B1N 1.79 MC14898  1.95 [ t4pin SG 35 32 29 %pnsGe 175 1.40 1.26 1100 2N371 5100  PN§134 5100

LM319N LM382N 179 LM1496N 9% Qi6pinSG 38 35 32 40pn5c 175 159 145 1100 IN3T24A 65  PN5138 5100

LM320k-5 NES0! 00 wvissey 175 5100 2N3725A N51 1

LM320K-5.2 usﬁmr gm MCI741SCP  3.00 Sonse 2 A " WIRE WRAP SOCKETS 5100 2N3IT2 2 gg msz::g g 1 gg

LM320K-12 NES29A 495 LM290IN 295 | Bonww sS40 38 35 (GOLD) LEVEL #3 gﬁ g gg ;g 125 aN3e2 100 NS9O 3100

LM320K-15 NES31HA 395 LM3063N 150 f 1pnww 45 4 37 (i 1.05 2N3053 100 2N3903 4100 ON5951 3100

LM3206-18 NESIST  6.00 maossn 69 frapnww 39 a8 37 L] 28 pin WW 140 f2 110

LM320K-24 NESSOL  6.00 Luzsooizaon 9. 1 in ww o & ] b CA PA c I TO 50 VOLT CERAMIC c 0 R N E R

LM320T-5 NES44N 485 LM38058 18 pin WW. 62 o DISC CAPACITORS

LM3207-5.2 NESSON 1.30 LM3S09N |.zs 1.9 1009 100 19 109 100

LM32078 NESSSV 39 wesssev 50 | 50 PCS RESISTOR ASSORTMENTS $1 .75 PER ASST. 100t 5 G4 03 G 05 o4 0%

e L oo 5'33 T .| 100HM  120HM 15 0MM 18 M 22 pt 05 04 03 0047uF 05 04 035

Uiseass el 12k B 4o | AssT.1 Sea OHM I DHM  330MM 0 OWm b 1/4 WATT 6. 50PCS s e S L ou s

LM320T-24 NES628 5.00 LM75450N 0 58 OHM OHM 100 OHM 120 DHM 200t 05 04 0 Wff; 05 05 04

mgﬁ:s NESBSN/H : 35 ;5:5;2: gg ASST. 2 Sea. 180 OHM H M HM " 1/4 WATT 5, 50 PCS. 470 pt 4 035 0 075

LM339N Mo 6 Toissn 39 37D UMM 960 Orhd - 6HO O 870 OHue " 01t T A Fé&'; ?m'm;";s w08

LM340K-5 NESTON 1050 754540N 3 ASST. 3 5ea £ " n 174 WATT 5% 50 pCS 0 4

LM340K-6 LM703CNH 45 75491CN 73 W o ' b oA :f 0 g; ?:\7,’"' Z; ) | 13

e / 3 Topoech 8] AssT.4 sk som 10k 51 6 174 WATT 5%, 50 PCS 01t i 337 2

LM340K-12 LMz10N 79 I4S4CN 9 ' . +20% DIPPED unmuns SULID) CAPACY ?

LM340K-15 LM711N 39 RC4136 1.25 o 13 iR 135V 2 23 7 ' ’ wc m"s 21

LM340K-18 LM72INH 55 RCA151 5.95 ASST. 5 Sea 5ok 88K j2K 100 o 174 WATT 5% 50PCS 1535 28 23 17 2 2 25v 3 27 2

LM340K-24 LM733N 1,00 ACA194 5.95 5 ;

M LI R moss 39 4 asste s s R o = 110 WATT 5. 50PCS. 23§ Woom o on o U B u 5
s 74LS00 TTLss Mot i : B B 0 iﬁv“ 0% B
740501 7415151 ASST. 7 Sea ™ M M 1M &M 174 WATT 5% 50PCS
740502 741551 2 7415155 $9.95 LU A iy il o g0 O
740303 741854 5 3 ; . & ea. MINIATURE ALUMINUM mcmoumc CAPACITORS
aLs03 s Z 781t ASST. 8R Includes Resistor Assortments 1-7 (350 PCS ) e AL,

740505 4LS: 3 7415161 a5 15 13 10 a7V 15 13 10
;jtggg ;j 74 & msvgg $5.00 Minimum Order — U.S. Funds Only Spec Sheets — 25¢ 1050V 16 N 475V 16 14
i o H . N
| ] 740878 3 I California Residents — Add 6% Sales Tax 1979 A Catalog Available—Send 41¢ stamp oy b I S O (.
s 4 e d Tsns o 02V 15 13 100 10KV 16 14 1
741515 2 rise 3 2413130 i PHONE 05y 16 1 :g 4718V 95 13 10
741520 2 4 4 7415191 225V 17 151 ATV 13 1
741521 2 741592 5 7415192 am 2508 2 20 18 S75V 18 1w 1
rasz 2 759 5 7415193 ORDERS a2V 19 17 15 1008V 42 0
TS TS i Titsias A7 25 2t 19 1025V 1513 10
741528 748107 3 748283 ELECTR ONICS (415) 592-8097 10025V 24 20 18 050V 16 11 12
;:Egg L ‘mg 3 7415257 AN PR HNN S o o ‘Zgg-;’g“// gg 32 2 ;GSOV 24 219
! 7415260 . . Z 25 100116V 915 18
s rilsiz G riLsery MAIL ORDIR I:L[-. CTRONICS - WORILDWIDE 205 45 41 3 1002V 24 A 18
741542 741513 3 7315368 i 1021 HOWARD AVENUE, SAN CARLOS. CA 94070 402V 334 27 10050 B %0 28
ey e Advertised Prices Good Thru November S
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MICRDPROCESSOR COMPONENTS The Incredible

COP 1802 CPU 280(780C) Cpu $19.95
ELPAC | ress  cru Yoz 7804700105 2095 |“Pennywhistle 103”
8080A  CPU 995 2650 MPU 26.50
POWER | 5212 -8t moutouput 38251 Meiceston. MR s
SUPPLIES 8214 Prionty Interrupt Control 5.95 MCBB810API 128 x 8 Static Ram
gg;g g;'DLrEGC“O"ﬂll 5\;; Driver 3;2 MC6821  Periph.Intertace Aﬂapter(sﬂzﬂw 49 Kit Only Y
lock Generator/Driver . MC6830L8 1024 x 8 Bit ROM(68A30) 4.9 T .
e Pennywhistte 103 is capable of recording data to and from audio tape withou!
Completely Assembled oo SystempContsole By sOriverigs 195 MC6850  Asychronous Comm Adapter 7-92 cme»ul s;ey; requiremants 1or the recorder and It is able to communicate directly with
8251 Prog. Comm. Interface 7.95 MC6852  Syn. Serial Data Adapter 9.95 another modern and terminai for telephone “hamming” and communications. In
SPECIFICATIONS: 8253 Prog. Interval Timer 14 95 MC6880  (MCBT26) Quad Tri State addinon. s tree of critcat and s built with non-precssion, reatily avariable
105-125/210-250 Vac, 47-440 Hz input: 8255 Prog. Periph. Interface 9.95 Bus Trans 225 | pams
Line Reguiation =0.1% 8257 Prog. DMA Controi 19.95 MC6802  MPU w/Clock & Ram 24.95 | Dat2 Transmission Methoo ... .:;?!q;zglcy)-snm Keying. fuli-dupiex (half-duples
Load Regulation +0.1%n0-I0ad to rated-load AAM'S o e
Output Ripple and Noise  =0.1%p-9.dc o 10 MHz 1101 261 Satc S TR R 5595 | Do Format o222 Rimanous Sl (st 1o mark v reursd
Input/Qutput 1solation 100 megohm de, 900 Vac 103 1024 x 1 Dynamic 99 5203 2048 x | Famous 14.95 between each character]
Short Circuit Current 35% rated current 2101(8101) 256 x4 Static 3.95 82523 2«8 Open G 3.95 | Recewve Channel Fraquencies .. 2025 Hz for spece: 2225 Hz for mark
PART NO RATINGS PRICE ;:57 260 :gg; x : g'yar:':m l ;2 ggs;us 4096 x 1 Bipolar \g.gg Transmit Channe! Frequencles . Swilch selectabie: Low (normal) = 1070 space
: 2 ® . 123 248 Tnstate 1270 mark, High = 025 space, 2225 mark.
WATTS  VOLTS  AMPS 2111(8111 256 x4 Stanc 395 745287 102651 Sune 295 | Receive Sensivty 46 dbm accoustically coupled
SOLV15-5 15 ) 3 $39.95 fa112 256x 4 Static 4.95 TMS2532 32K EPROM 99.95 | Transmit Level .15 dom nommnal. Adjustable trom -6 dbm
SOLV15-12° 18 IR 39.95 f211e 1024 x 4 Sranc 450ns 9.95 2708 8K EPROM 1095  -20 dbm
S0LYV30-5 30 5 § 59.95 f2iéL 1024 x 4 Static 450ns Low Power  10.95 METI 18K EPROM 2995 ] Recelve Frequancy Totarance . Frequency reference automatically adjusts ta
SOLV30-12 48 12 4 59.95 §2114-3 1024 x 4 Static 300ns 10.95 2716 Intel (2516 1 \ 16K EPROM 19.95 avlow for aperation betwezn 1800 Hz and 2400 Hz.
2143 1024 » 4 Stanc 300ns Low Power 11.95 §301-1 1024x1  Tn-State Bipolar 349 Dighat Data interlace EIA RS-232C o 20 mA current foop {receiver is
0vP1 over voltage protection far SOLV30-5,-12 9.95 | 7459 Bxd Sl 175 G on ‘ TR ey anaand e
"S0LV15-5. 12 nciudes OVP instalied 8598 1B x4 Stanc 349 SHIFT R:;ST ;s Power Requirements 120 VAC, single s TS
21L02 1024 x 1 Static 195 El Physi All n mount ingle 5 by 9'
1 1 y ysical . -All compenents meount on a single ¥
745200 256x 1 State 4.95 MMSTeH 300512]8iiIDynadic 89 pnnted circurt board All components included
U §U P 3R v M 0 D [Ijl 93471 orl Sie 28 2 e 3950 Reaures a vOm. Audo DsciararFreavency Counter andior Oscilloscope 10 aign
HF Channel 33 TV Interface Unit Kit M —n - 7y
MKA027 (UPDAT4) IK DYNAMIC 76 PIN 4.95 2522 Oual 132 Bil Static 2 95|
— * Wide Band B/W or Color System | mks116 (upDa16) 16k DYNamiC 16 PIN 1495 252 512 Dynamic 9 r\a\ rd d
# Converts TV to Video Display for | TMS404d-a5ML  ak STATIC 14,95 gggg :]Mfzf;vsnéﬂ"gu 532 (\9‘ e a”
4 = T ROM'S val it Static
- ® Nome computers, CCTV camera, 25132120)  Cnaracter Generator (upper case)  § 995 22 Dual 250 Statie p| s $9.95 each
Apple I, works with Cromeco Daz- 2913(3021)  Character Generator (ower case) 9.95 2529 Dual 240 Bit Stanc 400f = .
2 zler, SOL-20. IRS-80, Challenger. | 2515 Character Generatar 10.95 ;ggg ?;zag g?(acu Static ggg Leaves two hands free for
H at
* ?\;%D Il is pretuned to Channel 33 e Bﬂu:::ﬂ:::urf’s“w i 1 go g . J vcvgr::g on edge of bench, table
a b is pretun nne o a0l 8 ; £ 7418670 dx4 ﬂﬁ;;‘.s;v‘s 1.95, s et 3
; 280 280 Manua) . >
* nciudes coaxial cable and antenna |zesom 2650 waus Y5013 30K BAO sses| O Rogion boarionEansistomial
~ <l
transformer. - SPECIAL REQUESTED ITEMS _ we3 1 B sy, sluminum consirition
H EPHONE ICM CHIPS NMOS READ ONLY MISCELLANEOUS
M 0 D II $29 . 95 K it KEYBOARD CHIPS ICM7085  $24 95 MEMORIES ) for hobbyist, manufacturer of
y 11690 $19.95  MK40240  $17 50 school rooms
AY-5.9100 $14.9% ICM7205 1995 MCMBS71 §13 50 MC3061P 1195 DS0026CH 375
I S ) i B AY-5.8200 1495 ICM7207 750 MCMB574 1350 MC1808L7 4195 TiL308 1020
\1 CRYSTALS F;)‘“' 23233?2 jgg |g:;§g§ 1: gg MCMB575 13 50 MC1208L8 575 95H90 118 16K conversmn Klt
= -\.__‘L = e — - 1 i D101 $25.00/set .
_ THESE FREQUENCIES ONLY = HOOIG5 795 TV GAME CHIP SET MCa016(74416) 750 Expand your 4K TRS-80 System to 16K. Kit
PART NO. FREQUENCY  CASE PRICE | 74co22 9% AY-3.8500) Chio ang_2 010 MH2 Crvstal $7.95 N33 = comes complete with:
CY1A 1.000MHz HC33 595 0 0 ' .
C1 84 1.8432MHz HC33 595 N The Sinclair PDM35. | 5 each UPD416 (16K Dynamic Rams)
P . ”
Can 2 000MHz HC33 595 \ A personal digital | Documentation for conversion
R i 559+ |TRS-16K 115.00
v2. i 1 = $
&2 Soewie  hen o  multimeter foronly $59 . :

: : b 3 Special Ofter - Order both your TRS-16K and the
Gygion L Hi3 .5 Tl Sup‘R' MOD Il Interface kit together (retail value
Cvy3a 4.000MHz HC18 4.95 DC Vol (4 renges)

Ccva 91 4.916MHz HC18 495 e 1o | $144.95) for only $139.95
CY7a 5.000MH2 HC18 495 N everyone[caniattard]ro own adigtal o O et impedinee —
Cv5 18 5 185MHz HC18 495 multmeer R W sy 32DIGIT DPM KIT
Cy6 14 6 14aMHz HC18 495 i vl reading 100 = 2 coutty
CY6.40 6.400MHz HC18 495 h . i DC Curmencc§ rangen) o
CY6.55 6.5536MHz HC18 4.95 i ! \SFuracssesna]) ol oum 2 i
A e R - and Up . Nute v resnlution 0 1 nA
g e et e e ‘
' k inse 16 10 20
CY19a 18.000MHz HC18 495 1ot i - | s da R
Gris 33 18 432MHz HC18 4.95 h sgred ke s, v b, et T3 4
Y224 20.000MHz HC18 495 | e reeh g0y - il _ Weighu6 o
CY30a 32 000MHZ HC18 49 | panTnO DESCRIPTION BRIGE, et Aaaaiien sy

o New Bipolar Unit o Auto Polarity

Custom Cables & Jumpers PDM35  Digital MUIIMETEr commosmmes  $99.99 Srber st imnor

PDM AC  I7vot AC Adapter 695 i ey | o APRESO™  Shaie 16 Unit
4/ PDM-DP  Deluxe padded carrying case 6.95 ol : .
4‘;21} Model KB500 DPM Kit $49.00
DB 2515a 15 Cab| [ precision Model KB503 5V Power Kit $17.50
eries Cables .0 e
Part No. Cable Length Connectors  Price . 100 MHZ 8- Dlglt Counter JE701 Clock Klt eIoIOL SO0MEgiCommon
DBSP-4P  AF 2.DP25P $15.95 ea « Battey o1 4C opera R e o oore Tscagule T
i 1 ) 4 . hspiay batteries. 110 or 220V wi L
DB25P-4-S 4Rt 1-DP25P/1-255 $16.95 ea 0@ |+ covsiaconvoiea unesase charger 1oy e auto s Hon Svatains for sertiny
DB255-4-§ at 20255 $1795ea . S paaona Pptiadadaptedanfeuieral Hours, Minutes & Hold.
Dipped Jumpers Plugs . i ce o T M;;"%;M’ sy o Easily Viewable to 20 Feet
DJ14-1 pp p4 Pin 9 5159 . 00 A tyoe « Sze — 175 x 738 ) 51 34.95 ® Simulated Walnut Case
i 59 ea. Ranges 5563 6% X3 W X 1% @ 115 VAC Operation
DJ16-1 1 ﬁ 1 16 P;n 1.79 ea { pe g 95 N © 12 or 24 Hour Format
DJ24-1 IR 1-24 Pin 2.79 ea I | 4' $19% rerKit « Includes ail Components & Case
DJ14-1-14 11t 2-14 Pin 279ea L DS[AC Cureent oai 00 1
DJ16-1-16 1H 2-16 Pin 319¢e X e -
DJ24-1-16 1 2:24 Pin 4.95ea Wodeil 2800 ereeits JE803 PROBE TN
ode . i The Logic Prabe 1 anch s ot e T
For Custom Cables & Jumpers, See JAMECO 1979 Catalog for Pricing $99.95 AC Adapler BC-28  $9.00 ;E&ffgf,’xﬁs[f&',‘“:f:x 100: m‘;Lr;!," s :nm vl,:\;wz :mmmqu 1;\[(":;1:?2’1 ;/
. T 3 0 i 51 A
1/16 VECTOR BOARD % Wi fest Ru;l;ta'reg:::lgp_zﬁ 20,00 | Lot powr trom car atery  Wosel 100 — LA 5385 n,ﬂ D,Y u;:,':,, ﬂ"f,' e e oseil G '— =
. T 50
01 Hole Spacing P-Pattern Price " Charger/Etiminator 1est draaing a scant Amae it uses 3 MAN.
Pait No W 18 10up Vi SDAYE fu Carrying Case LC-2B 7.50 | use 110 v AC Model 100 — CA1 $9.35 | eadou 1o naucale any o ine folowing ciates oy
PHENOLIC EAP;A 0B2XXXP 450 650 172 154 :r:i.y,:‘:m L::qrh;;)&:v '10“"2.‘2 a5 M'N"lt $9 95 Per Kn
69P41 06XXKP 450 1700 369 332 - 1 can 1 08 uied a1 MOS vels or crcull damage :
X 64Pad DBIWE 08 - , ,
E;Tjs; ew:: 062WE :sc ezg gg; ;g‘a 63-Key Unencoded KEYBOARDS Hexa%emma' Key Pad = resu printed circuit board
169P24 062WE 45 17 508 4% nencoded
169952 0B2WE 850 1700 323 826 T,L 5V 0.5A Supply
EPOXY GLASS  169P4< 0BOWECI <%0 1700 680 612

This s standard TTL power Supply using the weli
known LM309K regulator IC to prowide a solid 0.5
AMP of curcent at 5 voits. We iry to make things easy
for you by providing everything you neeu In one
package including the hardware for only

JE225  §9.95 Per Kit

COPPER CLAD

i CONNECTORS

25 Pin-D Subminiature

This is a 63-key, terminal keyboard newly

DB25P(as piclured) PLUG 5295 | manufactured by a iarge computer manufac- E =
OB238 SOCKE 350 fturer It is unencoded with SPST keys. unat- Comntarn seEears 008scaRtn PROTO BOARDS
DB51226:1 Cable Cover for 0825 P ot 1.75 lyached to any king of PC board. A very Solid  19-key pac includes 1-10 keys,
MOLEX CONNECTOR Ple molded plastic 13 x 4" base Suits most applica-  ABCDEF and 2 optional keys and a PROTO BOARD 6
tion. IN STOCK $29.95/each  shift key. $10.95/each $15.95 PB100 - 4.5 x6 $ 1995'
(6 iong X4 wide)  PBIOI-58 x45 22.95
R el teinie 51.95/100 pins $5.00 Minimum Drder — U.S. Funds Only  Spec Sheets — 25¢ W ~ PB102 - 7" x 45 2o
| M-530-1 (minimum order} Califarnia Residents — Add 6% Sales Tax 1979 A Catalog Available—Send 41¢ slamp PB103 -9 x6 44.95
i $16.00/1000 pins fNVV PBI0S - 9.5 x8 54,95

PB203 - 9.75x 6% x 2% 7500

Pre-packaged in Stnps _
FUONE PB203A - 9.75 x 6% x 2% 124.95)

\’a\ r} a meco ORDERS ncludes power supply)

F WELCOME N
[,\ ' ELECTRONICS (415) 592-8097 | st PROTO CLIPS

Injection molged unit JAMES LLECTROA] M ﬁz’ 14 PIN $4.50
e blicctezet MAIL ORDER ELECTRONICS — WORLDWIDE & § 6PN 475
4w’ x4 x 1916 1021 HOWARD AVENUE. SAN CARLOS, CA 94070 [l 24 PIN 8.50

349 Advertised Prices Good Thru November HRIINNNT Wi 40 PIN 13.75
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A  COMPUTER INTERFACES & PERIPHERALS

E For free catalog including parts lists and schematics, send a self-addressed stamped envelope.

APPLE Il SERIAL 1/0
INTERFACE *

Part no. 2
Baud rate is continuously adjustable
from 0 t0 30,000 e Plugs into any periph-
eral connector ® Low currentdrain. RS-
232 input and output ® On board switch
selectable 5 to 8 data bits, 1 or 2 stop
bits, and parity or no parity either odd or
even e Jumper selectable address e
SOFTWARE e Input and Output routine ? S
from monitor or BASIC to teletype or other serial printer.
® Program for using an Apple Il for a video or an intelli-
gent terminal. Also can output in correspondence code
to interface with some selectrics. Board only — $15.00;
with parts — $42 00; assembied and tested — $62.00.

Part no. 109

e Type 103 e Full or half
duplex ® Works up to 300
baud e Originate or Ans-
wer ® No coils, only low
cost comporents e TTL
input and output-serial 1
Connect 8 ohm speaker /

and crystal mic. directly to board ® Uses XR FSK
demodulator ® Requires +5 volts e Board $7.60;
with parts $27.50

T.V. TYPEWRITER

Part no. 106

e Stand alone TVT

e 32 char/line, 16

lines, modifications

for 64 char/line in-

cluded e Parallel

ASCII (TTL) input ®

Video output & 1K

on board memory e

Output for compu-

ter controiled cur-

ser e Auto scroll e

Non-destructive curser e Curser inputs: up, down. left,
right, home, EOL, EOS e Scroll up, down ® Requires +5
volts at 1.5 amps, and -12 voits at 30 mA e All 7400, TTL
chips @ Char. gen. 2513 @ Upper case only ® Board only
$39.00, with parts $145.00

8K STATIC _
RAM

Part no. 300
® 8K Aitair bus memory S

Uses 2102 Static memory chips ¢ Mem-

ory protect ®# Gold contacts e Wait states ¢ On
board regulator ® $-100 bus compatible e Vector
input option e TR! state buffered e Board only
$22.50; with parts $160.00

DC POWER SUPPLY *

Part no. 6085
© Board supplies a regutated +5 volts
at 3 amps., +12, -12, and -5 volts at
1 amp. e Power required is 8 volts AC
at3 amps.,and24 volts ACC.T at1.5
amps. e Board only $1250; with
parts excluding transformers $42.50

TIDMA *

Part no. 112

¢ Tape Interface Direct Memory Access ¢ Record
and play programs without bootstrap loader (no
prom) has FSK encoder/decoder for direct con-
nections to low cost recorder at 1200 baud rate,
and direct connections for inputs and outputs to a
digital recorder at any baud rate. e S-100 bus com-
patible e Board only $35.00; with parts $110.00

RF MODULATOR *

Part no. 107

¢ Converts video to AM modu-
lated RF, Channels 2 or 3. So
powerful aimost no tuning is re-
quired. On board regulated
power supply makes this ex-
tremely stable. Rated very
highly in Doctor Dobbs' Journal. Recommended
by Apple.  Power required is 12 volts AC C.T,, or
+5 volts DC e Board $760; with parts $13.50

TAPE INTERFACE *

Part no. 111

® Play and record Kansas
City Standard tapes e
Converts a low cost tape
recorder to a digital re-
corder ¢ Works up to 1200
baud e Digital in and out
are TTL-serial ¢ Output of
board connects to mic. in
of recorder ¢ Earphone of i
recorder connects to input on board ® No coils e
Requires +5 volts, low power drain @ Board $7.60;
with parts $27.50

ELECTRONIC SYSTEMS

UART & BAUD RATE
GENERATOR* _

Part no. 101

® Converts serial to paraliel

and parallel to serial ® Low

cost on board baud rate f :
generator ¢ Baudrates: 110, « % S
150, 300, 600, 1200, and % i =
2400 o Low power drain +5  "STITITH)

volts and -12 volts required rﬁ' IL'-‘~

® TTL compatible e All characters contain a start bit, 5 to
8 data bits, 1 or 2 stop bits, and either odd or even parity.
® Allconnections go to a 44 pin gold plated edge connec-
tor  Board only $12.00; with parts $35.00 with connector
add $3.00

RS 232/TTY*
INTERFACE

Part no. 600

e Converts RS-232 to 20mA
current loop, and 20mA current
loop to RS-232 e Two separate
circuits ¢ Requires +12 and -12
volts ® Board only $4.50, with
parts $7.00

e

PART wo 600

RS 232/TTL*
INTERFACE

Part no. 232

® Converts TTL to RS-232

and converts RS-232 to v

TTL e Two separate Circuits = =t

® Requires -12 and +12 volts

¢ All connections go toa 10 pin gold plated edge
connector ¢ Board only $4.50; with parts $7.00
with connector add $2.00

Dept. RE-9 PO. Box 21638, San Jose, CA. USA 95151

4]
(@]
= T 0 d » Mention part number and description. For parts kits add "A" to part number. In USA, shipping paid for orders accompanied by check, money order, or
O O r er » Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges addedto C.0.D orders. California residents add 6 5%
o for tax. Outside USA add 10% for air mail postage, no C.0.D.'s. Checks and money orders must be payabie in US dollars. Parts kits include sockets for all
[ 1Cs, components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via
8 @ first class mail Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked "Computer Parts”’ Dealer inquiries invited
| 24 Hour Order Line: (408) 226-4064 % Circuits designed by John Bell
w
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DIGI-KEY jje] &)
CORPORATION L - - - e :
Quality Electronic Componenis FREE 218.681-6674 I W

DON'T FORGET OUR I.C'S o RESISTORS o TRANSISTORS e CAPACITORS e DIODES o I.C. SOCKETS & PINS o SWITCHES

CO CLOCK MODULES o OPTOELECTRONICS ¢ BREADBOADING & TESTING DEVICES e DRAFTING SUPPLIES {3
DIS UNTS WHEN COMPARING PRICES DATA BOOKS o HEAT SINKS o WIRE ¢ TOOLS... AND MORE... WRITE FOR FREE CATALOG........

— = ADAM OSBORNE mcnownocrsson BOOKS

AN MA1003 CLOCK MODULE BY NATIONAL SEMICONDUCTOR |
. 1 Y
Trouble- free Module! * assembled, tested, and ready to run on 12 ¥DC, this 0 3" fluorescent
270° Swivel Mount! display 15 designed 1o reploce 1hose vroubles':me me hamical clocks 1115
. N pmle('ed ogoinst automotive voltoge transients and reversals with
Inloid Walnut Chrome fimekeeping mointoned to 9 VDC Automotic display brightress control
. h’?‘[ blonks the dnsplo with the ignition off. reduces brightness tc
Trim Bezel! with pork or haa | ghvs and follaws the dosh qum dlmm:dng control
setting ts crystal time base assures on cccuracy of seconds per doy
Ideal for Cor, Von at 25 C and 5 seconds per doy over the range of ;5 C1065C
or Boat! AN ATTRACTIVE INLAID WALNUT & CHROME TRIM BEZ€L— Designed o
be erther flysh mounted or used os o face plote for the enclosure. Its
* 3.5/8"x2-3/16" Tall x deep recessed display eliminates glare and reflection while ifs blue WOk,
2-1/8"D i ocrylic filter provides optimum disptoy controst mmrA(E DA'A BY. 464 “
- eep: A NON-GLARE BLACK INCLOSURE WITH A 270" SWIVIL BRACKET. Agn',g“‘ (G B V287, AT S
. H 1 made of ABS plostic ond designed for mounting on, under or ugams' C_AP MICRO. 4°P MANDBK AT SEMI
Part No. 5001K Quick and Easy To Installt  [iece of & dash or almost anywhere in your cor von. ar boat Or e DATEROOK
use os @ bock box 1t you choose. to flush mount the bezel A BOOKS
enclosure - bezel combination can be flush mounted on poneling up to N
i e —— S 16" thick ond in addition is designed to fit between the ribz ot most o e
yans MKIW(MDSAAI\;IN'AOI“
3 PUSH Bu?gn swicuis tor quick and s;mple“sew'ng of hours "'Emm‘:"n'é}jﬂ(‘w’mmmm
minutes. and display octivation with the igmtion of e<e switches PRINCIPLES g
an be :noumed’dwe‘hy on the bezel or genclosure or mounted re !:%‘2{3:"‘.‘&1‘.%’3"“‘“““'?li‘v‘d"sﬁﬁi‘o’m
motely if you prefer <

A SET OF EASY TO FOLLOW INSTRUCTIONS — 10 guide you step by sfep
Mounting hardwore included

:
: i e
MA1003 Clock Module and Switches only . . .. 7;%’“'"‘5“3&5’;“""“"‘“’”
yoliBezelondlEnclosurelomly ot s e o o
R ANSIS I IONS (7O EDITIONY

5001K Digi-Clack Kit (includes MAT003 and 401} . . . i mel,"g:,mm"mw
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2 METER

MOBILE ANTENNA

BRAND NEW FACTORY BOXED
ANTENNAS MADE BY WELL
KNOWN TOP LINE MFR. FOR
POLICE AND GOVT. AGENCIES.,
ORIGINAL COST IN HUGE

I QUANTITIES WAS TWICE OUR

Plus $1 Shipping LOW PRICE,

POWER

ITY SUPPLIES

LASER

SUPPLIES

COMMERCIAL QUAL-

FEATURE 120 VAC
INPUT, RLCTIFIED
AND FILTERED DC

ouTPUT! THESE NEW 12 500 Vdc

UNITS ORIGINALLY

2 MA
DUTPUTS

GREAT
IDEAS FROM
WEST SIDE ELECTRONICS

TRANSF ORMER.

FEATURES: _HicuEsT QuaLITY; DESIGNED FOR USE
WITH STATE & COUNTY POLICE VEHICLES. MOLDID
FIBREGLASS IlELICALLY WOUND WHIP (FLOURESCENT
ORANGE), HEAVILY PLATED PARTS, SEALED MATCHING

$30 EACH

ZAPPERS,
VOLTAGE E

QUANTITIES. USE
FOR LASERS, BUG

cost 1re mrR asour 25 Watts | .40

IN BIG

$FT 95 Pius 52 ship.
(They are HEAVY!)

HIGH

XPERI-

17 Digit. 10 Function Digital Clock Kit

The Ulumate Electronic Timepiece. 17 digits continuously read out the
time, date, alarm setting, and timer. 12/24 HR. AC/DC, crystal timebase,
3 mode timer. status LEDs. snooze. and more. Now with OIGISET™
thumbwheel preset option (see below). Featured in Radio-Electronics

MENTS oF ALl sorTs. 7,500 Vde {Aug/Sept 1977)
-SINGLE HOLE MOUNT (1/2" DIA) WITH ALL MOUNTING SUPPLIES ARE POTTED 15 Watts L-750 MTI-C kil less Case .. ............... ......... $129.95
HARDWARE INCLUDING TRIM RINGS AND RUBBER SEALS. IN PLASTIC WITH
ALSD WORKS WITH MOST "CLAMP TYPE"™ ADAPTERS. TEE{QE%{EIERz - $695 Plus $1.40
~TUNES FROM 140-176 MHz -- WHIP NG CHART A THROUGH shippin . - .
SHONS WHIP LENGTH VS §REQUINEY. Gl FOR ont Ha A REMDVABLE PLAIE. ) Pink Noise Generator Kit $13.95
BAND, FIRE & POLICE BANDS (FOR SCANNERS) DR

EVEN USE IN THE MARINE BAND!

-COMPLETE WITH ALL PARTS - WHIP, LDADING COIL
(TRANSFORMER), HARDWARE, COAX (RG5BA/U), PL259
CONNECTOR, AND COMPLETE INSTALLATION AND
TUNING INSTRUCTIONS.

DOES IT GET OUT ? vouser 10 s/8 wave
VERTICALS ARE MOST WIDELY USED IN COMMERCIAL
AND 2 METER FM WORK BECAUSE OF THE LOW RAD-
IATION ANGLE AND CONSIDERABLE GAIN DVER
SHORTER VCRTICAL WHIPS. BANDWIDTH IS GOOD,
RESULTING IN LOWER SWR OVER A WIDER FREQUENCY
RANGE. A LESSER DEPENDENCE ON A GROUND PLANE
MEANS EASIER MOUNTING IN MANY CASES. (THESE
ANTENNAS WERE USED ON POLICE MOTORCYCLES
WITH EXCELLENT RESULTS -- GROUND FLANE ?)
CIVC THEM A GOOD GROUND PLANE (LIKE A CAR
RODF) AND THEY'RE NEARLY UNBEATABLE !

NOW IMPROVEQ!! with 5% tolerance components

Allows proper set-up of graphic equalizer in a stereo system o achieve
acoustically flat response. Uses latest MOS (C. See Jan. ‘78 Radio-
Electronics

PNG-2C/ Partialpkithe s esh b s ¢ secin . s um e
PNG-2K Complete kit with case . .
PNG-2W Assembled and tested . .

< CRYSTALS

HC-6 case

tune w/18pf
FRESH
STOCK !

BEZELS

REQ

LENS. BLACK

FRAME VIEWING AREA
0.8"H x WIDTH GIVEN

0-3125
3.579mH: $125
a.000mHz $150
a.194muz 3150

; WRITE FOR DETAILS

DIGISET™ - Thumbwheel preset for MT1. Simply dial in alarm setting,
timer. etc. and OIGISET™ does the rest. Also adds second ALARM feature
Wilt work with ather 7001 based clacks.

APPLE Il DWNERS: Real Time Clock plugs directly into any 1/0 slot.

Crystal osciltator and AC supply fwith battery backup) keeps ctock running
at all times

y-1200 2" Wide $1.79

5/8 WAVE WELICALLY WOUND MOLDED FIBREGLASS WHIP 75

J-1300 3" wide $2.29

$2.98

J-1400 4”7 Wide

“OUR FIFTH YEAR®

@bIAMDNDBACK

ELECTRONICS COMPANY
PO BOX 194
SPRING VALLEY, IL 61362

LIMITED WHIP LENGTH [In) vS FREQ {MH2)

QUANTITIES

* % SPECIAL * %
16K MEMORY EXPANSION KIT $130.00

tnciudes 8 MK4116 RAMs and nstructions for Apple and TRS-80
Upgrade NOW at this LOW PRICE
—— WEST SIDE ELECTRONICS
LRl P O. Box 636, Chatsworth, CA 91311
We pay all shipping in Continental U.S.A.
Others add 10%, California residents add 6% tax.

)

***FREE CATALOG:--
ALL MERCHANOISE 100% GUARANTEED
i MINIMUM ORDER §5
= ILL RESIDENTS ADD $% SALES Tax
- PLEASE INCLUOE SUFFICIENT POSTAGE
S\ RATES QUOTED ARE CONTINENTAL US ONLY
“ PHONE ORDERS 815/664 - 5151

b

BanxAM ERICARD

ALL MTG
HARDWARE

NATIONAL SEMICONDUCTOR

JUMBO LED READOUT ARRAY JUMBO CLOCK MODULE

By Bowmar. .5 in.
character common
cathode. Designed
for use with multi-

hidaded
y plexed clock chips
$].95 LIMITED STOCK 4 digits in 1 pack!

MICRO-MINI TOGGLE SWITCH

SPDT. By RAYTHEON.
QOC¢ MADEINUSAIWITHHDWR.

EXCI 6 FOR $5
16K DYNAMIC RAM CHIP

foe

MAL008A
BRAND NEW!
FEATURES:

FOUR JUMBO % INCH LED DISPLAYS
12 HR REAL TIME FORMAT

|
./
Ll

24 HR ALARM SIGNAL OUTPUT
50 OR 60 Hz OPERATION

LED BRIGHTNESS CONTROL
POWER FAILURE INDICATOR
SLEEP & SNOOZE TIMERS
DIRECT LED DRIVE {LOW RF1)
COMES WITH FULL DATA

PRI IS A

{AC XFMR $1.95}

COMPARE AT UP TO TWICE
OUR PRICE!

MANUFACTURER'S CLOSEOQUT!

SALE!
1N4148 DIODES
High speed switching diodes.
Silicion. Same as 1N914.

ASSEMBLED! NOT A KIT!

ZULU VERSION!
We have a limited number ot the 24 HR Real
time version of this moduie in stock.

#MA1008D — $9.95

PERFECT FOR USE
WITH A TIMEBASE.

EXPERIMENTER’S CRYSTAL

262 144KHZ. This frequency is 2
to the 18th power. Easily divided
down to any power of 2, and even
to tHZ. New by CTS-Knight. A $5

16K X 1 Bits. 16 Pin Package. Same as Mostek 4116-4. 250 NS access. 410 NS cycle
time. Our best price yet for this state ot the art RAM. 32K and 64K RAM boards
using this chip are readily available. These are new. fully guaranteed devices by a

major mtg. VERY LIMITED STOCK!

vaiue! Brand New. Full Leads. Prime!
$179 eacH 8 FOR $129 SiE2sfeceh 100 FOR $2 1000 FOR $17.50
JUMEI:)'RRCET;?)UTS DISC CAPACITORS | . MALLORY RECTIFIER SALE!
.5 Inch Char High Efficiency! i;adyFlr?ﬂosle\épr]g.i FullWave Bndge POWER SUPPLY CAPACITOR 1N4006. Prime
FND-503-Common Cathode value! By Sprague 4 Am 200 P|V 1500 MFD 16 WVDC New by ITT.
FND-510-Common anode : . p
3/$1.00 10/$2.95 1 AMP. 800 PIV.
VOLREHS CE 20 for $1.00 69¢ea. 10/5.75
10 FOR $5.75 or . FACTORY FRESH! SMALL SIZE 15 FOR $1
FET SALE! Motorola PNP Power! OMPUTER
o 2N1304 BrandNew | anases o cace ao oo RCA MICRO-POWER OP AMP.
N Channel, Junction Fet. s etal Can. Mos require 215V 1o oper . s designe
% BVGDO-30V IDSS-15 MA Typ. Z‘;Eo'go‘ LFE100 max 211 By GE 36.000MFD 1SWVDC. | o opersa roms 7o 1o s60m beroctsor ety see eomon e s on s oot
o 1500 UMHOS. TO-18 Plastic DA, Good mate To Small Size: 4% x 1% inches. High Gain. 92 DB typical Open Loop Gain. Requires only One capacitor for compensation
o Case. Mig. by Teledyne. 2N3055. PRIME! SUPER DEAL! $2.95 Each :ggungeLaw::\:av Data Book for more details. Similar to National LM112, Originally cost
5 6 FOR $1 75¢ ea. 4/$2.50 3 FOR $8 75¢ eacv 3 FOR $2
E D . ." I R h C . gERMs: Add 30¢ postage, wg pay balance. Orders under
w 15 add 75¢ handling. No C.0.D. We accept Visa, Master-
oI lg l a ese %!TCEXAS) orporafl on charge, and American Exgress card(sj.dTex. H%s.&add 5% Bax.
a3 s Foreign orders (except Canada) add 20% H. 90 Day
9( P.O. BOX 401247B GARLAND, TEXAS 75040 ¢ (214) 271-2461 Money Back Guarantee on all items.
m .
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ADVANCED
COMPUTER
PRODUCTS

$100 PRODUCTS

LOGOS | 8K STATIC RAM

* Low Power

* Selectable Memory Protect

% Totally Buffered Y
% Battery Back-up

# Address on 1K boundary

* Requires no front panel

# No wait states

ASSEMBLED & TESTED
250ns.  199.95
450ns. 17995

KIT
250ns.
450ns.

149.95
12595

Bare PC Board w/Data
Now over 1 year successful field experience
“Special Offer” Buy (4) BK 450ns. Kits $117.00
ea.

IMS 16K STATIC RAM
+* Memory mapping
* Phantom
% Address 16K Bound
* Use with or w/o front panel
% Power 2.1 amps typ.
% Uses 2114
ASSEMBLED & TESTED ONLY
450ns. $439.95 250ns. $495.95

$-100 32K STATIC RAM

# Address 32K Boundary

* Power 450ns. 2.8 amps typ.

* No wait states on 2MHz

+* Fully Buffered

% Phantom can be added

% 2114/TMS4045 or 9135

ASSEMBLED & TESTED KIT
250ns. $849.00 250ns. $790.00
450ns. $769.95 450ns. $625.00
Bare PC Board w/Data

SPECIAL OFFER:

Kit without Memory only $99.95.

Add 2114 Memory for B ® $7.50 ea.

PARATRONICS LOGIC
ANALYZER KIT

MODEL 100A . .82
{analyzes any type of dlgltal syslem)
Trigger Expander Model 10. ... ... $229.00
Basepiate ... ... .....9.95
Model 10 Manual

Model 150 Bus Grabber Kit

19.95

....495
369.00

DC HAYES DATA COMMUNI-
CATIONS ADAPTER

# Telephone/TWX +* S-100 compatible

¥ Bell 103 freq % Originate & answer mode
Assembled & Tested $279.95
Bare PC Board w/data $ 4995

DATABOOKS & MANUALS

NSC TTL Data AMI MOS/LS) Data

NSC Linear Data Gl MOS/L.S) Data

NSC Linear APP/nate | Osbarne Intrg ta Micro Vol 0
NSC Linear APP/note i Osborne Intro to Micro Vol |
NSC CMOS Data 295  Osborne iniro to Micro Vol 11
N5C Audio Data Osborne 8080 Frogramming
NSC Volt Reg Data Osborne 6800 Programming
NSC *4emory Data Osborne 280 Programming
NSC MOS/LSI Data T1 Powr Sem's Data

NSC Power Transistors 71 TTL Data

inte) Databook Ti Transisiors & O odes

intel MCSBS Manual Ti Memory Data

inzel MCSB0 Manual I Cptoelectronics

intel MC540 Manual
AMD 8080 Handbook
AMO Linear Data
AMD Schotrky Data

6800

* Motorola Compatible Modules®
MEK 6800 D2 Kit

9600 6800 MPU Module

9601 186 slot Mother Bd.

9602 16 slot Card Cage

9603 8 slot Mother Bd.

9604 System Power Supply
9610 Prototype Board

9615 4KEprom Module

9620 16 port paralle! /O
9626 8K Static RAM

9626K 8K Static RAM Kit
9630 Extender Card

9640 Multiple Tuner Prog.
9650 8 port Duplex Asyn
Mot 43/86 Connectors w/w or s/t
AMI EVK 99° 6800 sub Kit
AMI EVK 200 Kit

AMI EVK 300 Assembled

P.0.BOX 17329

Motorala Sem: Data 1, 2. 3

DESIGNER BOARDS
MODULES PROTO BOARDS

$235.00
495.00
175.00
75.00
99.00
250.00
36.00
250.00
375.00
29500
225.00
60.00
395.00
385.00
595
99.00
249.95
275.00

170

Z-80/Z-80A CPU BOARD
% On board 2708

% Power on jump

* 2708 included (450ns.)

* completely socketed
Assembled and tested

$185.00
$12995
$ 3495

% For 4MHz Speed Add $15.00

MICRODESIGN MR-16 2716

EPROM BOARD (MR-8 Aiso Available
at same price)

# Individual Prom Address

% Uses Low cost 16K TI EPROMS

* Optional 1K RAM % Phantom-control

Assembled and Tested 174.95

..... 99.50

SPECIAL SPECJAL SPECIAL

2708-6  Eprom ..B@8$% 550ea
416 16K Ram 32 @ $1695ea
1771-01 Flopp ..5@ %2595 ea
Pet Connector ..5@8% 7.

BYTE USER 8K EPROM BOARD

# Power on Jump * Reset Jump

Assembled & Tested 94.95

Kit . .. 6495

Bare Pc Board 2195

Special Offer: Buy 4 klts only $59.95 each
NOTE: 2708-6 pniy $5.95

TARBELL FLOPPY INTERFACE

# S100 Compatible # Uses CPM
* Jumper Selectable % PersciShugart.etc

Assembled and tested $269.95
it .. o ou s $179.95
Bare PC Board . $ 3995
NOTE: For CPM Add $70.00
Documentation Add $20.00

TRS 80 UPGRADE KIT

16K Memory with Jumpers and
Instructions .. .
(Specity Level | or Level lI)
APPLE I} 16K UPGRADE KIT

$159.95
$149.95

PET TO S-100
ADAPTER
Aliows Pet to be
intertaced to
popular $-100

Bus.

Kit .
Assembled

For Low Cost B Siot Bus to expand
your Pet only. .. $149.95 Kit

$189 95
. $269.95

DISKETTES
Mot Vol 4 Mecl Data S
Mat. Vol 5 CMOS Data
Mot Vol & Linear Data
Mot Vol 9 Schottky TTL
Mat MPU Agplications
Mot MPU Prog Ref Manual
Pawer Data
Rectiher Dala
Swiching Tran
Mot Zeners
Basic Software SRI Vo, o I
Basic Saftware SRl Vol 11}
Bask: Software SR Vol IV or v
Baswc Software SRt Vol VI
Basic Software S Vol VII
1978 IC Master

5 MINI

« Soft Sector
* 10 Sector
* 16 Sector
$450each  $3.90/10
NORTH STAR MINI
$495each  534.50/10

8" STANDARD
* Hard
* Sofl

$4 50 each

$4.10/10

EVK Kluge Board

EVK 16K Byte Ram Board

EVK 6 Siot Motherboard

EVK Extender Board

EVK Solid Frame Chassis

EVK Connectors

AMI 6800 Proto Rom

AMI 6800 Micro Assembler Rom
6800 Tiny Basic Paper Tape
6800 Tiny Basic Eprom

Hi PLOT LOW COST
DIGITAL PLOTTER

* gS 2§2

* Piot Size 7" x 10" ]
* Digitizer Avail. Soon LSt $1085.00

* High Resolution OuUR

* 24"/sec Plot Speed PRICE $999.00

SPECIAL KEYBOARD BUY
WHILE THEY LAST

“Clare Pender 62 Key ASCII
w/26 Pin & 34 Pin Output Conn.".

NEW

$54.95

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1- Proven Quality Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

2.Same Day Shipment All prepaid orders with cashiers

check, money order or charge card will be shipped same day as received.

SUPPORT DEVICES
AMS511 Acth Processor
AMS5 17 DMA Controdler

AMSS 19 Universai interrupl - 24 85
3881 (280 FIO) 1045
3881-4 (aMHz 14.95
3882 (260 CTC 1045
3882-4 (4 1395
8205/745138 Decoder 295
8212 8 ol 1/Q 250
8214 Prionty Int 685
8216 Bus Driver 250
8224 Clock Gen. 295
8224-4 (AMH2) a7s
8226 Bus Dover 395
8T26 Bus Drver 239
8228 Sys Control 695
8238 Sys Cont 8.95
8251 Pre 1150
8253 Int Timer 19.50
8255 Prog /0 1150
8257 Prog DMA 1950
8259 Prog Int 1950
8275 CRT Conlroller 7495
8279 Prog Keyboard 19.95
£610-1 126 x 8 RAM 475
6820 PIA 720
6821 PIA 725
6828 Pnomy Int 1195
6834-1 512 x 8 Eprom 1295
6850 Al C 7.20
6852 Senal Adapter 9.9
6845/HDABS0SCRTConr 39.95
6860 Modem 14.50
6862 Moduiator 1450
667(A ToMHs 0SC 2595
8.25
2350 usAT 9.95
5 Driver 239
1821 SCD 1K AAM 500
1822 SCD 256 & 4 RAM 1695
1824 CD 32 x 8 RAM 995
1852 €D 8 bil 170 1095
1856 CD 110 895
1857 CO IO 895
6520 PIA 750
6522 Mutt 905
6530-002 15 50
£530-003 1550
6530-00a 15.50
6530005 15.50
3851 FB Prog Store 12.95
3853 F8 Memory /O 14.95
PROMS
2708 0.95
2708-6 595
17024 395
170246 350
2716-5V 3285
27165V, 12v 24.95
2758 5V 2595
an 1198
5204A0 995
34-1 12,95
IM 5610 295
828123 295
825126 450
825129 4.95
RAMS DYN.
4116 16K x 1 17.95
4115 8K« 1 695
4050 4K x 1 aas
4060 4K x 1 445
4096 4K x 1 425
2104 4K x 1 195
210784 4K x 1 425
5261 195
5262 1.95
5270 495
5280 495
nes 1.95
a5
mswvo 16K« 1935
435
Mcmssos aKx1 495
FLOPPY DISK I/O
177101 8" & Minitioppy 2795
uPg372 Nec Floppy 4995
1781 Dual Flopsy 39.95
CHARACTER
GENERATORS
RO32513-001 (5V) Upper 50
RO32513-002 (5V) Lower 1085
RO32513-ADM3 (5V1 Lower 1495
MCMBS71 1075
MCMBS57 14 10.75
MCMBS574 1450
MCMEST5 14.50
KEYBOARD
ENCODERS
AY5-2376 1375
AY5:3600 378
UARTS/USRTS
TR1602B (5V. 12V) 3.95
AY51013 (5V, 12V 550
AY51014A/1612 (5-1aV) £.95
AY51015A/1863 (5V) 695
TMS 6011 {5V, 121) 550
IM6402 985
IM§403 995
2350 USRT 9.95
16718 A 2495
SALE TR1AT2B ..o.coooo.. 9.85
BAUD RATE
GENERATORS
MC14431 125
4702 14,95
WD1941 995
TV CHIPS
MMS5320 TV Syncn 75
MM5369 Prescaler 395
LM1889 Moduta 395
300 Saw Funchion 150
MMS7100 Color TV Gam 69
MMS7104 Clock g
AY3B500-1 TV Game 59:
AY38600 Colo Tv Game 249!
AY38615-1 Color Converter 895
AY38700-1 Tank Chip 299!
RF Modulator wilh Audio 89
A/D CONVERTERS
8700 8 bl Binary 13
87 10 bt Binary 22 O
6702 12 Bnary 36
8705  12ma | 2295
9400  Von1aFreq Con
8750  3-1/2 Dyt BCO 1395
0: M dntunchon
190816 B bit
1408L8 B b
DACOI  A/D .95
TV INTERFACES
Pixie-Verter 50
TV-1 Video interlace 95
Picuies & Troul TV Mod Kt 2000
Mulverter 3500
MAR Modulator 3500

Irvine, California 92713 New Phone (714) 558-8813

TWX: 910-595-1565
-
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MICROPROCESSORS STATIC RAM HEADQUARTERS

b3 $19.95
A 2695
F-8 (3850} 1695
50 2495
CD1802 19.95
B0A 995
SALE 8085 18.95
80081 1495
2901 2195
29014 2995
TMS 3900JL 6995
Pl 39.95
6502 13.95
16100 2995
19.95
68029 3295
8035 1750
SOCKETS
BPaWW 32 BPnST 17
14PRWMW 37 A Pin§/T 20
16 PinWAN 38 18PN S/ 22
18 Pin WW 1B Pin ST 31
20 PnWW 90 20Pin$/T 34
22 pin WIW 22 Pin S/T 35
24 Pn WW 24 Pn ST a1
28PN WM 115 28 Pin S/T .49
40 PnWW 148 40 Pin 5/T 63
CONNECTORS
6 Pin Single S/E 149
15730 Dual S/E 195
18736 Dual S/E 2235
22/44 Dual S/E 298
40780 W 495
43/86 Dual WW/S/T 6.50
50/100 IMSAI W/W 4.75
50/100 IMSAI S/T 478
507100 Attair WAW/S/T 535
MSAI Card Guides 47100

3 mn ) Submmnure
3.25

1-24 25-39 100
21,02 45008 130 125 15
21102 250ns 158 185 145
210; 125 115 110
Q1LO2APC 175 185 150
21 a0 39 375
2111 375 365 355
2101241 225 410 39%
2112 295 285 2865
21008 395 375 365
21011 290 270 255
2114:3300n 995 975 825
2114-4 250ns 795 750 550
TMS304a 995  9i5 825
995 375 825
1250 1195 995
795 725 625
795 788 725
10410 4200 1095 1025 925
AMD9140/41 J95 1028 25
09130/31 1185 1025
F3C 260, 46416K CCD Oni nsgszam
110 19 5
P2125/93425 (45 ns | 795 735 725
6508 1K x 1 CMOS 795 7.95 725
6518 1Kx 1CMOS 795 795 725
74518964 biRam 395 325 250
WAVEFORM GENERATORS
8038 Furcton Gen 395
MCa024 2.45
LMS66 VCO 176
XR2206 Funcion Generator 525
CHARGE COUPLED DEVICES
16K CCO - First time oftered Fairchig 460 CCD
6K Memory (now you can expenment with CCD
rechnology at a reasonable price 17 page Applica-
1100 note Supplied with each order Quantity Imited)
$18.95 each (reg. 43.00)

Dszss 378
Hood 125
SetwiHood 650
NEW CTS
DIPSWITCHES

C1S2064 $175 CYS208-8 $1.95
C75206'5 $175 C75209-9 5195
CTS206-6 $175 CT5209-10 5195
C78207-7 $175

8080 USER’S
IT'S HERE

LIVERMORE BASIC
ON 65K ROM
THATS RIGHT ON ROM!

OUR PRICE only $9500

PCG PROGRAMMABLE
CHARACTER GENERATOR
The hotlest version of
STARWARS available.

$-100 Compatible 2MHz Kit

with abject code on tarbel!

o cuts $160.95

NAKED PC BOARD
SALE S$-100

2-80 CPU (ITHACA) 3495
2-80 CPU (TDL comp) 3495
B0BOA CPU 3495
8K Static Logos 2195
8K Eprom Byleuser 2195
32 Slanc 5100 5995
Tarbell Fiopoy /O 3995
Tarbell Cassette 29.95

1
Veclor 8800 Proto s
P Proto 8d 2795
ACP Extender wiconn
Reaitme Clock
WMC 13 Siot Motnar Bd 3300
5-100 8 Siot Mother Ba

Vector 8803 11 Siol M Bd  29.95
SSM Vigea 1/0 7.9
SSM 102 Parallel 110 2795

UV “Eprom” Eraser
Model Uvs-11E $64.95
Holds 4 Eprom’s at a time
Backed by 45 years UV experience
Model §-52T $219.95

Professional Industrial Model

AYTENTION KiM USERS

sk -erpanuon 105100 17800 Ke/105 00

Y81 15 mihe Srpae

¥ 5502 gue Board Comooter 24500

KM 1 Powse Suppy 300
i damrs P (conaats of o B,

2 20500

0oy

1898

1803

ity

1895

2798

298

093

P
ATTENTION TRS-80 USERS

Now i 30ce 1ha g 10 fing
'20/4D Marvory Extimnason Connector
e contacis 7oy

ATTENTION APPLE Il USERS

CRYSTALS
Microprocassor Timebsses TV Gams
Freauancy Price  Frequency Price 1
10MHz 5585 60MHZ § 295
1 84 495 6144 495
Mtz 585 65536 495
1MH2 95 10.0MHz 185
097152MH1 B! 13 0MHZ 495
76 8 1431818 495
18 OMHz 495
495 18 432MHz 59%
QHBDAMHI 595 20.0MHz 95
191520MHz 595 22 1184MHz 595
50MHz 195 27 OMHZ 595
50688 495 36 OMHz 595
57 143MH2 595 18 OMHz 595
100KC 12.95
DISPLAYS/OPTO
704/1\17!\‘\41\,A 300 1.25
FND359 CC 3% 95
FND 5w/507/CCICA 500 1.35
FND 503/510 CC/CA 500 95
FND 800/807 CC/CA 800 2.50
Bowmar 9 digit bubble 99
FSC 8024 4 aignt CC 800 495
HP7340 HEX Display 1995
TH. 305 5 x 7 Array 480
TIL 306 7 seg w/ogic 895
TIL 308 7 seg w/logic 8.95
TIL 309 7 seg w/ogic 795
TIL 311 HEX Display 1295
MA 1003 12 ayto clock 1795
MA 1002 4 aigh clock madule 95
MA 1010 4 digit clock modute 295
Bezasl lor above 495
NSN 373/374 oual CC/CA 300 220
NSN 583/584 dual CC/CA 500 2.60
NSN 783/784 dual CC/CA 700 300
4N25 Oplo Isolater 0
MCT 2 Opto Isoater 8s
4N233 Darlington ISOL 78
Red Led's 185 D 5/1.0C
Green/Yellow 4/1.0C
HP 5082/773) 7 seq €.
MONTHLY SPECIALS
14 Pin WAW 100 pes. 995
14 Pin /7 sockets 1000 pcs 1c
16 Pin S/T sockers 1000 pcs 1
22 Pin S/T sockets 1000 pcs 12
FSC460/464 16K CCO 1895
AMD 9140CDC Static Ram 1098
4116/416 16K Dynamic Ram's 810714985
1488 or 1489 RS232 Driver 95
8197 Buler 12N
8130 or 8131 24%
133 or 335 199
4367 or 74368 6/500
52/53 25
8726 B\l> Drive 239
78L05 Re O 2100
ACT il 83
25104 R e 295
94 Shily Register 295
MMS5056 Shitt Regisier 295
LM780N-1+ Com 13
————— SCN Cch Dtive: 143
Dsoczscr\ Ciock Driver 250
ot 313
TA03AN St Register 1
368 295
tntel 8155 22 1/O w/Ram 795
iCL7107CPL 3'; Big AD 1195
r NEW 1

1978 CATALOGUE

SEND 25¢ POSTAGEJ

DISCOUNT COMPUTER
CORNER

Discount Computer

Cash  Credtt Card
Apple 11/16K $112500  $115500
€1 P12 4599 00 99 0
45000 462D
536 551 (0
romemco 5YS 543900 586 (D
cwiite 147500 15250
123000 1265C3
Shuga 'ay 801 49500 It}
Pe 29900 31300
MFE [ 73000 7418
ok 1400 32500  315@
Wuten 8 otk O aa 45 W3 ac 123000 1473 C0
59900  B17C0
w Cont 8 14995 15595
ADM 3 As: 82995 865G
Setetype Mod 43 1198900 1030
AM ezk
] 8 7500 c0
AN Stupn FCM or UPS  Order IR i e 4
$10000 wil 5 hoding i N " -
Ordors over $100 00 wdd 2 R e
tandling & postage Materchare Bk no o0 "o

Imereard/COD acorpted w 25" deposit
Calitarii Residents add 67 tax o

Al parts
vd S

nE
T RIM

A
Aox kweil AIM
Syneneh VIM- 1

Retail Store Open Mon.

Located at 1310 “B’’ E. Edinger,
Santa Ana, CA 92705

8261 YH3IGW3IAON

w
w
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RADIO-ELECTRONICS

FirsT QuaLity CARBON |
RESISTOR KITS 1/4W

Each kit contains /
all the EIA designated 10% values P
from 2.2 ohms to 8.2 megohms. A
Your cost: Only $.02 per resistor.

KIT A

1,000 pcs. 1995

Includes FREE :
9-drawer box
($5.00 value)

KITB

500 pes. 995 ppa.

Includes FREE
compartmentalized
box ($2.00 value)

P

KIT C

250 pes. 45

in Poly Bag PPd:

MANY OTHER KI'_I'S
Aluminum Electrolytic,
Tantalum and Ceramic
Capacitor Kits. Semicon-

ductor Kits, too. Lamps also.

We have over 2,000
quality Receiving Tubes,
Many hard-to-get types.
All at 75Y% off list.

ORIGINAL JAPANESE
SEMICONDUCTORS

Full range available to
fill just about any

| requirement. ‘
1

Send for
complete
catalog

TO ORDER:
Send check or Money Order—
N.Y. residents add appropriate tax.

STEVEN PRODUCTS

P.0. BOX 698, MELVILLE, N.Y. 11746

CIRCLE 31 ON FREE INFORMATION CARD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number

Page

37  Active Electronics
—  Advance Electronics
—  Advance Schools...........

3 Advanced Computer Products

33 Aldelco

—  AMC Sales .. 106
82  Amelect ... ... 89
4 American Antenna .Cov. 4

84 AP Products, Inc
1 AVR Electronics ...
—  Karel Barta........
85  Forest Belt’s Training Workshop..
58  B&K Precision Dynascan Co. ..
—  Bullett Electronics
—  Burdex Security Co. ...............
62 CF R Associates..
—  Chaney Electronics ...
69  Channellock ...............ccoooiiiiiiii,

—  CIE-Cleveland Institute of Electronics ... 18-21
—  Command Productions ...
5 Continental Specialties
—  Cormnell Electronics ......

—  CREI-Div. of McGraw Hill Continuing
Education ]

—  Dage Scientific Instruments ...
86  Dallas Electronic Products ...
64  Davis Electronics
54  Delta Electronics ..
83  Diamondback Electronics....

59  Digi-Key .........coooovninnn. S131
—  Digital Research Corporation

— EARS, Inc..........

38  Edlie Electronics....

36  Electra Company
—  Electro-Voice, Inc. .......
—  Electronic Development Lab
65  Electronic Supermarket...
—  Electronic Systems ...
48  Electronic Warehouse .
29  Electronics Book Club (Tab)...

35  Electronics & Control Engineer’s Book
Club-McGraw Hill Book Div. ............. 90-93

—  EMC-Electronics Measurements ............... 98
41  Etco Electronics
73 Fordham Radio Supply.
9 Formula International
—  Fuji-Svea
—  Gilfer Shortwave
43 Godbout Electronics ..

11 Grantham College of Engineering
10 Graymark International
68  G.T.E. Sylvania-Consumer Renewal ..
100 Heath....
77  Hickok Electrical Instruments
74  Hobby World
13 Indiana Home Study
—  Information Unlimited
51  Integrated Electronics
56 International Crystal Mfg. Co. ...
14 International Electronics
20  James Electronics
55 J & E Electronics ..

L 113

... 108

—  Krystal Kits .

—  Lakeside Industries. .. 106
TO0  Leader.........cccoooniiiiiiiiiieieeeeies 85
80 LMN Electronics C121

8 McKay Dymek

39 Meshna -
49  Morrow’s Micro Stuff ... 104
M T I-Mobile Training Institute ................ 84

WWW.americanradiohistorv.com

16  National Camera Supply
—  National Radio Institute (NRI) ..
—  National Technical Schools

71 New-Tone Electronics International .......... 118
81  North American Electronics....

72 Oneida Electronics.
18  Optoelectronics
17 ORA Electronics
22 Page Digital....
21 PAIA
57,19 Panasonic.
47  Panavise
40  Poly Paks
—  Priority 1 Electronics
78  Professional Aids
61  PTS Electronics .

34  Quimtronix

—  Radio Shack ...

42  Ramsey Electronics
23  RipleyCo..............

—  Robinson Nugent
32 Rye Industries
—  Sabtronics.......
45  Schober Organ....
25 SGLWaber.....
24  Solid State Sales.
60  Southwest Technical Products ...
75  Spacekom
—  Speakerlab Inc
—  Spyder Co. ..............
—  A. F. Stahler Co.
31  Steven Products..

—  Tasco ...

27  Trinico International
28  Tri-Star

—  Trumbull ...

26  Tuner Service...

52 Vector
44 VIZ Mifg...
30  Wersi Electronics
67  West Side Electronics ...

MOVING?

|
|
Don't miss a{
single copy of

Your new ad-
dress and zip |

Radio-Elec- |
tronics. Gnvell ATTACH
us:

| LABEL
Six weeks' no- : HERE
tice |

|
Your old ad- |
dress and zip|
code :

!

|

|

I

code

name . (pl:as;pr}nt)

address el
city T state zi;_) code

Maii to: Radlo-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322
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$44.95 KNOW-IT-ALL

CSC’s multi-family Logic Probe 1 with memory.
Already the industry standard for performance and value.

Th s compact, erormously versatile test end troudle-
shooting gid s like a penc |-sizec scope atyou-fingert ¢s.
Simply conneclitscip eeds:othe c.rcuit's pawer supofy.
setaswitch td:he properlogi< familyand tcuzh the picke
tip tothe rodzund=artest

LP-1's unicue circuizy does ~he work of & lenel detector,
pulse detector, pulse s:-etcher and memory Hi LED
indicates og c“1," _OLED, lo3iz 'D"and all pa se
transitions —positise aad negéetive, as nar-
row as S0namosecods—are stretched to
1/3 secord and disglased onthe PULSE
LED. One-shot, low-reg-rate nar-ow pulses
—nearly impossible to see ewen with a fast
scope, are eas ly defec able and visible. And
you can irde‘initely stare sir 3ie-shot as
well as low-rep-rate evants.

At frequer< es etov2 1 MHz, theeis
an additicnal indicatior with Jrsymmetricel
pulses: Juty cvcles of 253 than 30%, light the
LO LED; ove- 70% the -l LED.Inall modes
andcircu tstazes, LP-1 shigninput
impedance irtual yelirina:2s load ng

problems The uni- also featLres overvoltace oo
and reverse-oolarity prozection, inter-

changeable >robetips cablesand /C
other optional accesscries. paTvept:

Ordertoday. Call
203-624-31)3 (East Coast)
or415-421-8872 fV/est
Coast):9a.r.-5pm.loca
time Major credit cards
acceptec. Orsee your CEC
dealzsr Prces sligrtly bigher
outside LiSA.

Logic Famrily Switch—
TTL/OTL o8 CMCS metches
Logic 1" and '0" leveds; CHUOS
position ziso compatible wa:h
HTL, 4iN L anc MDS bgic

PULSE/MZMORY Switch &
LED—PULSE position detects.
and stretches pulses as na--
row as 50 rancsezondsto /3
sec.; MEMORY stores singe-
shot and low-rep--ateeven s
indef nitely; HI_LZ LED's ramain actide.
HI/LO LED’s —Display level IHI-lcgiz “= ",
LO-logic ‘C") of signa ectinity.

interchangeabie probe Sips — Straight tp ———
supp ied: cptional alligator =l  and insulated \
quick-conrecting clip avadati2. Cotonel imput *\
ground lead. N

Plug-in leads— 36" suppiec, with alligator
clips. Virtumily any ler gth ears
may be cosnected viaphorojack. —

*Mfr.’s rec. resele. Slichtly 1igaer
outside U.S.

©1978 Continen-at
Spedalties Corporation

'Specil‘icau'ons
Input imp2dance: 100,0008
Thresholds {switch selectable) DTL/TTL
logic “~" threshoids (HI-LED) 2.25V+.154 7% %wecC £ 12%
logic "0" taresholds (LO-LED) O.EOV:.104 X% \cc£1I%
Min. dete=table pulse width S50nsec. guaranteec
Pulse det=ctor (PULSELZD) in PLLSZ positiono FULSE/
JVEMORY switch 'A-sec. pulse stretcher nakes Ngh-
speed pulse trair or single events (+ or — t-ansifiong)
sisible; in MEMORY position, tirst iansitier lightsand
.atches LED
Jperating temperature J-50°C
dhysical size (hx w x d)
58x1.0x0.7"(147 x 254 x 17.8.vm)
Weight 30z (0E5Kg)
Power leads removable 36" 1914nm} withco-or—
Soded insulated Zlips; others availble
Input protection overload, =+ 50CV cor iruoJs
117 VAC for less than 15 sec reverse pclerity, IV,
power leads reverse-voltege orotected.
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CONTINEMTAL SPECIALTIES CCPPORARON

=E= Continental Speciaites Corporation

70 Fulton Terrace Bo< 149, New Haven, X 06509
233-624-3103 TAX 71)-285-7227

WEST COAST: 351 Califo-nia St., San Framc sce, CA 94104,
415-421-8372 TWX 91)-572-7992
GREAT BRITAIN: €SS UK LTD.

Spur Read, North Feltham Treding Estate,
Feltham, Midclessx =ngland.
01-8¢0-0782 Irt'| Telex: 851 -831-3669
CANADA: _en Fiier Ltd ; Ontario
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New, K40 Magnamount:

Grips like
actually improv

grapple,
s transmission.

We double guarantee it~

Exclusive ]
Octopole Construction.

That's eight magnets set in eight
different directions to give you a
magnetic seal so complete and
powerful, your antenna would stay
up there if you could squeeze
between two semis passing each other at 180
miles an hour. That’s magnetic octopower.

* GUARANTEE ]

Placed on the roof of a vehicle; properly tuned, the K40
Magnamount is guaran.,eed to transmit a further distance
than a standard K40 withinit the Magnamount or you will
receive a prompt and 1u11 refund from’your K40. Cealer
who installed and tuned the Magnamount K40 for you.

* GUARANTEE I

Materials ar(l workmanship are guaranteed for a full 12
months. Any part that fails to perform satisfactorily will
Be replaced absolutely free.

Exclusive K40 Flux Harmonics
for Greater Transmission.

The magnetic radiation pattern was designed to
match the K40 antenna radiation for greater dis-
tance than the standard K40. See our guarantee.

The facts: Physics and Physical.

1. Magnamount is a bigger, stronger magnet—in
fact it’s 8 bigger, stronger, magnets.

2. It doesn’t just hold the K40 antenna, it helps
it transmit further.

3. Remember the law of reciprocity. The an-
tenna that transmits better, receives better.

4. 1t provides a flatter, lower SWR because the
Magnamount is capacitance grounded.

5. It puts your % wave K40 antenna securely in
place in the most advantageous place to work
against a ground plane—high and free from
obstruction. That’s square in the middle, right

up on top- $15.95 buys it.

K4° Magnamount.

American Antennd

1945 South Street Elgin, Illinois 60120

This professmnal CB equipment available only through Registered K40 Dealers!
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