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nna ill
- ﬂmes‘ mare capfuﬂenreh at 60 feet,
sencing the energy towards the horizon
in a unique low angle radiation pattern.

Distributed dietectric loading,

achieved bty Shakesoeare’s exclusive

| ficerglass construction, enables the
Big Stick to outrange taller, heavizar

metal antennas under all conditions.

Move up to the Big Stick. Pretuned.
aNI No ground radials. Works anywrera
with any length cable. Also available in

a lower cost model, Big Stick |1

Shakespeare Antenna Group, P O. Box
246, Columbia, Scuth Carotina 29202.

- StY|8176 ” . " J

In Canada/Len Finkler, Ltd.,
25 Toro Road, Downsview, Ontario
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Number.One in.low-cost computing.

Altair, from Mits, is the number one name in microcomputers for
home, business, personal and industrial applications.

Because the Altair was first, it has set the standard in the industry.
More Altair 8800's are now operational than all other
microcomputers combined.

Whether you buy a $395 complete computer kit* or a multi-disk
0 system for under $10,000; Mits will provide you with thorough and
o lasting support. Satisfied Altair users include schools, corporations,

small businesses, students, engineers, and hobbyists.

Altair hardware includes three microcomputers; the Altair 8800a,

“ 8800b, and 680b. Mits has a complete selection of Altair plug-
d compatible memory and interface options, including the new Altair
a 16K Static board and Altair multi-port serial and parallel I/0 boards.
Also available is a complete line of Altair peripherals including line

“ printers, CRT's, and multiple disk systems.
0. Altair software is by far the most complete and best for any
o microcomputer. Our Extended BASIC and Disk BASIC have
received industry wide acclaim for programming power and

o efficiency. Application packages are available at many Altair
Computer Centers**

q.d The Altair computer is a revolution in low cost computing. Shouldn't
you write for more information including our free, color catalogue.

oa *The Altair 680b turnkey model.

**Reatail Altair computer outlets now opened in many large cities.

MITS, Inc. 2450 Alamo S.E./Albuquerque, New Mexico 87106
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Announcing an. ..

Exclusive New
Broadband
MATVY Amplifier

with Automatic Overioad €Control
| -
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p - MCDEL 3662

" HiGK BAND

LOW BAND
-ONTROLLED

LIFIER
mpuTE ROV st
AV D

el en @ < ERROLD
|l &% et Model 3662
-
Just set it... and forgetit.
¢ Automatic control for Jerrold Model 3662 is the only
input variations of up to 20 dB broadband MATV amplifier with
e Eliminates nuisance service output signal levels automatically
calls controlled. This exclusive feature

permits use of the full output
capability of a broadband
e +52 dBmV Output Capability amplifier without fear of overload

e Separate Lo and Hi VHF band i?)ecto mpm:: slgpal fluctuations.
controls operatzss to:

e 45 dB Gain, VHF High Band

1. Prevent overloading the
amplifier when input levels in-
e Switch selectable AOC or crease.

MAN operation 2. Increase amplifier gain to
e Lightning protected compencsate for signal fades.
3. Prevent system Cross-

modulation even if only one

channel level increases or
o UL listed fades.

TRY THE 3662 FOR YOUR NEXT MATV INSTALLATION

e Operates at full output rating

e Universal rack or surface
mounting bracket

JERROLD ELECTRONICS

GENERAL INSTRUMENT CORPORATION

Horsham,Pa.19044+(215) 674-4800
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CB RADIO 40 Accessories For Your Rig
A look at the little "extras” that make living with your
CB a lot easier. by Robert F. Scott

BUILD ONE 48 Automatic Telephone Dialer
OF THESE Convert a calculator into a telephone dialer—it's not
difficuit. by Larry Wlison and Tim Funderbunk

56 Anti-Theft Alarm Circuits
Thirteen circuits to help keep your car from being
stolen. There are ignition immobilizers, fuel pump
cutoffs, alarms and combinations of these devices.
by R. M. Marston

67 Digital Alarm Clock
Bright gas-discharge display; automatic variable display
intensity, AM-PM indication. What else could you want?
by Paul Emeraid

HI-FI SOUND 76 Improved Noise Reduction for Cassette Tape
AUDIO Yes! It can be done. A look at the JVC Super-ANRS
STEREO System. by Len Feldman

78 R-E Lab Test Report
Crown IC-150A Preamp. by Len Feldman

81 R-E Lab Test Report
AKG P8E Cartridge. by Len Feldman

TEST 32 Equipment Report
EQUIPMENT Helectronix L-15 pulse-sweep frequency generator.

34 Equipment Report
Non-Linear Systems frequency meter

45 Digital Test Equipment
Part I: All about digital multimeters. by Charles Glimore

COMPUTERS 24 Komputer Korner
Part II: 8080 instruction set. by Tim Barry

30 Equipment Report
Jolt 4K RAM module

GENERAL 4 Looking Ahead
ELECTRONICS Tomorrow in electronics—Today. by David Lachenbruch

59 Making Sinewaves Digitally
Six circuits for experimenters. Learn how you can
generate perfect sinewaves from digital signals.
by Don Lancaster

TELEVISION 83 VIR & Better TV Pictures
A special signal called '‘Vertical Interval Reference’”
makes for perfect color pictures even when you change
channels. by Roger Kenfleld

86 Service Clinic
More bits and pieces. by Jack Darr

88 Reader Questions
R-E’s Service Editor solves reader problems

ON THE COVER

It only looks like a calcula-
tor, butit's more.. . .It'san
automatic telephone dialer.
Punch in the number you
want; then push the button.
If the line is busy; hang up
and punch the button again.
Learn how to build your
own. The story starts on
page 48.
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THE VIR SIGNAL makes colior TV pictures
perfect. It's tucked away on line 19 between two
horizontal sync pulses. See how it works on
page 83.

GLASS PLATE -

ANODE

ANODE

- CONTACT

< CERAMIC
— SUBSTRATE
CONCUCTIVE
MATERIAL
THIS GAS-DISCHARGE DISPLAY is a part of a
digital clock you'll want to build. For detalis
turn to page 67.

CATHODE CONTACT
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'Iooking ahead
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TVI problem
e T T T

The FCC says it's receiving
compiaints about RF interfer-
ence at the rate of some
100,000 a year, and that 87%
of these are attributable to CB.
By far the majority involve
interference to TV sets. In the
FCC’s channel-expansion de-
cision, it specified that CB
equipment must have har-
monic suppression of 60 dB—
far lower than the limit pro-
posed by broadcasters and
television set manufacturers.
The Commission also said that
any CB operator causing har-
monic interference to TV
Channels 2, 5 or 6 would be
required to install a low-pass
filter.

But CB can also cause inter-
ference across the entire TV
band. A very small amount of
this is the result of illegal CB
equipment, such as linear
amplifiers. But FCC officials
say the vast majority of inter-
ference cases are the result of
inadequate filtering and
shielding of the TV receiver.
Most TV set manufacturers
have always followed a policy
of providing a filter free of
charge at the request of the
set owner—but until the CB
boom they haven't had many
requests. Even now, the TV set
owner is likely to blame the CB
operator for interference, rath-
er than his own set.

Why not include filters as
standard equipment in all tele-
vision sets? The set manufac-
turers say this would push
prices up and force TV buyers
to pay for filters whether they
need them or not. But the
rapid growth of CB and other
devices that emit RF radiation
may force a change. The FCC
currently has no power to
make television manufacturers
include filters in all of their
production, although there
have been several bills intro-
duced in Congress to give it
that authority.

N T
More 1977 TV's
famtns = e s s = )

The last of the 1977-model
TV sets have now been intro-

duced by Zenith. As expected,
they included some 19-inch
sets with Zenith's all-new color
tube designed for precision
automatic manufacture, using
a new glass design, a new tri-
potential gun, 100-degree de-
flection and a new shadow-
mask (Radio-Electronics, June
1976). in addition, Zenith intro-
duced a new series of slim 17-
inch color sets using conven-
tionai-type tubes but with 100-
degree defilection, as op-
posed to the standard 90
degrees.

All of Zenith's 25-inch sets
and its newly-introduced 19-
inch sets feature a new auto-
matic color adjustment sys-
tem, Zenith's answer to RCA's
ColorTrak, Sylvania's GT-Mat-
ic and G-E's VIR. Zenith's
Color Sentry combines five
automatic circuits; a light sen-
sor that adjusts color and
contrast to room lighting, a
color signal monitor that pre-
vents oversaturation, a tint sta-
bilizer to correct flesh tones, a
contrast regulator that elimi-
nates separate contrast con-
trol and keeps contrast, bright-
ness and color at a constant
ratio, and a color-level lock
that balances color and tint.

e S e TSR
Video game boom
R T S

At least 32 video-game at-
tachments made by 22 ditfer-
ent manufacturers have re-
ceived FCC approval as we
went to press. The simple
tennis-type games are now
beginning to yield to far more
sophisticated home variations
of coin-operated arcade
games, involving races, bat-
ties, space travel and so forth
with programmable micropro-
cessor games on the verge of
commercial introduction.
Many major electronics names
are getting into the video game
business, which was pio-
neered by Magnavox. RCA
plans a microprocessor game,
as does Fairchild. National
Semiconductor is already in
the business, as is Radio
Shack. Channel Master is also
preparing an entry. Of course,
prices of simple video games
are rapidly dropping, the low-
est mentioned so far being a

two-player black-and-white
tennis game entered in the toy
market at $39.95 by First
Dimension.

R R T S R 2 S
40 CB channels
R T e Y R

The FCC’s expansion of the
Citizens band from the current
23 to 40 channels was, in
etfect, a compromise. The de-
mands for more channels were
almost overwhelming. At one
time, the Commission had con-
sidered going to as many as 58
channels, but the potential for
intermodulation interference
and the fact that the remote-
control hobbyist frequencies
(Class C) would be wiped out if
FCC went above 40 channels
dictated the final choice.

Even these expanded fre-
quencies in the 27-MHz band
(26.965-27.405 MHz) are con-
sidered temporaty, and the
Commission stressed it was
seeking a permanent home for
personal communications
“upstairs”—perhaps the 220-
or 900-MHz range. But this is
still fairly far in the future.

New transceivers operating
on the full 40-channel band
will be available starting Jan-
uvary 1, 1977. The FCC deci-
sion prohibts the use of con-
verters to extend 23-channel
transceivers to 40, but it will
permit the "remanufacture' of
23-channel sets to 40-channel
specifications so long as they
meet the Commission's type-
acceptance requirements.

The FCC has also tightened
specifications for type-accept-
ance of new CB units in an
attempt to minimize interfer-
ence with TV and other ser-
vices—although it seems likely
that TVI will increase with the
enlargement of the band. The
23-channel units are capable
of causing harmonic interfer-
ence to TV Channels 2 and 5;
with the extension of the band,
Channel 6 will also be af-
fected.

The Commission and CB
equipment manufacturers
stress that 23-channel trans-
ceivers will in no way be obso-
leted. The major special-pur-
pose channels—highway
Channel-19 and emergency

Channel-9—are located within
the original 23-channel band.
And it's certainly a good bet
that from now through the end
of the year there'll be some
great bargains in 23-channel
units in preparation for the
start of marketing of the new,
more costly, extended-band
transceivers.

P SREAERT F Ut SO,
Home VTR chaos
R IR L L FUL

The videocassette recorder
is now well launched as a
consumer product, with Sony
making and selling about
10,000 a month, 2,500 of these
in the United States. As re-
ported here, two other incom-
patible systems are on the
market in Japan (all home
units so far use half-inch
tape)—Matsushita’'s Home Vi-
deo, to be sold here by Qua-
sar and Sanyo’s V-Cord i, to
be sold here under the Sanyo
name.

A fourth—and also incom-
patible—system has been de-
veloped in Japan by Japan
Victor (JVC). At presstime, it
had not been demonstrated,
but it is said to be an extremely
compact machine with two
hours recording or playing
time for a cartridge of haif-inch
tape. Some observers feel the
JVC machine will be the sub-
ject of an all-out attempt to
“standardize" by winning over
uncommitted (or even some
already committed) Japanese
manufacturers.

Meanwhile, Betamax contin-
ues to roll, with a production
schedule of 200,000 set for
1977 and a two-hour cassette
said to be in the works (current
playing time is only 60 min-
utes). And in the U.S., Sony
and Paramount Pictures have
formed a joint venture to
explore distribution of pre-
recorded tapes as well as
recorders. Thus Betamax is
now being put forward as a
competitor to the video disc
systems that are tentatively
scheduled for introduction in
late 1977 by Magnavox and
RCA.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR




Tuner Service Corporation

TSC has been
repairing private
brand TV modules
for over 2 years.

Expanded facilities
now include modules
for
e RCA
*GE
¢ ZENITH
e W.T.GRANT
¢ J.C.PENNEY
*« WESTERN AUTO
e GAMBLES
as well as Zenith
IF subchassis.

For free Price List and complete information write or phone;

TSC HEADQUARTERS, BLOOMINGTON, IND.
or any of the TSC locations listed below.

-\;"'

One Year . . [I

Guarantee

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

REPAIR

VHF OR UHF ANY TYPE (US.A. ONLY) $ 9.95
UHF/VHF COMBINATION .(U.S.A. ONLY) $15.00
MAJOR PARTS AND SHIPPING
CHARGED AT COST.
«Fast, efficlent service at our conveniently located
Service Centers.

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

|

UNIVERSAL REPLACEMENT TUNER $12.95 (U.S.A. ONLY)

* This price buys you a complete new tuner built specifically
by Sarkes Tarzlan Inc. for this purpose.

¢ All shafts have a maximum length of 10'2"" which can be
cut to 12"

* Specity heater type parallel and series 450 mA.

* Custoamized tuners are available at a cost of only
$15.95. With trade-in $13.95. (U.S.A. ONLY)

*Send in your original tuner for comparison purposes
to any of the Centers listed below.

SAME DAY SERVICE — ONLY ORIGINAL FACTORY PARTS USED

———

MASSACHUSETTS

PENNSYLVANIA

SPRINGF ELD, MASSACHUSETTS 01108 405 Dickinson Sifeet

PITTSBURGH, PENNSYLVANIA 15208

HEADQUARTERS BLOOMINGTON, INDIANA 47401 537 South Walnut Street Tel. 812?33\4-04"
ARIZONA TUCSON, ARIZONA 85713 1528 South 6th Avenue Tel. 802/79%-9243
CALIFORNIA NORTH HOLLYWOQOD, CALIF. 91601 10654 Magnolla Boulevard Tel. 213/769-2720
SAN MATEOQ, CALIF.94402.......... .... 600 S. Amphlett BSulavard....... ... TED 418573483292

MODESTO, CALIFT95351 =123 Phosnin. Avenue Tel'2097521-8051

FLORIDA TAMPA, FLORIDA 33606 1505 Cypress Stréas Tot. B13/280-0324
FT. LAUDERDALE, FLORIDA 33318 104 S.W. 23rd Shes¥ Fay 16 Tel. 3057524-0914

GEORGIA ATLANTA. GEORGIA 30310 $48 Evans Street S.W Wet. 404/758-2232
RLINOIS CHAMPAIGN, ILLINOIS. 61820 405 Easst Unlvarll’g Sireet Tel. 217/356-6400
DOLYON, ILLINOIS 60419 1507-09 Easd-7142nd Streed. Tal. 312/ 841-4444

SKOKIE, ILLINOIS 60076 5110 West Brown Strest Tel.312/675-0230

INDIANA INDIANA®OLIS,INDIANA 46204 112 Wes| St. Cialr Strget Tel 317/832-3493
KENTUCK N LOUISVILLE, KENTUCKY 40208 2244 Taytorsville Ra. Tel 502/ 4521191
LOUISIANA SHREVEPORT, LOUISIANR TTTOW 3025 Highland Averue Tel. 398/221-3027
I MARYLAND BALTIMCRE, MARYLAND 21215 4505 Roulaulowc Road, Box 2624 Yok 301/358-1186

Tel. 413/788-8206

MISSOURI ST LOUIS, MISSOURI 63132 9577 Page Avenue Tel. 314/429-0633
NEVADA LAS VEGAS, NEVADA 2SMIZ. . 1412 Wesjern AVenue Tou202/384-4235
NEW JERSEY TRENTON, NEW JERSEY 08638 1139 Pennsylvanis Akenus Tal. 609/393-0999

JERSEY CITY. NEW JERSEY 07307 547-49 Tonnele Avenue, Hwy\l & 9. F#l. 201/792-3730
NEW YORK ROCHESTER, NEW YORK 14615 32-Rullman Avenue %ol 716/647-9180
NORTH CAROLINA GREENSBORO. NORTH CAROLINA 27405, 2914 East Market Tel. 919/273-6278
OHIO CINCINNATY, QHIO 45216 7450 Vine Street Yel. 513/821-5080

LLEVELAND, OH1O 2410% 4525 Pearl Road Teol. 216/741-2314
OREGON ‘PORTLAND, OREGON 97210 1732 N.W. 25th Ave.. % 0. Box 101414a 503/222-9059

(1

1y
515 Grant Avenu# 1. #12/821-4004

TENNESSEE MEMPMIS, TENNESSEE 38111 3158 Barron Avenus Teolo 901/458-2355
TEXAS DALLAS, TEXAS 75218 11540 Gartand Rosc Tel_214/327-8413
VIRGINIA NORFOECY, VIRGINIA 23513 3295 Santos Street Tel 804/855.2518
CANADA ST. LAURENT, QUEBEC H4aN-2L7 309-Dacarie Boulevard Tel. 514/748-8803

CALGARY, ALBERTA T2H-1Y3 P.0. Box'5823, Stn. ""A Tel. 403/243-0971

WATCH US
GROW

If you want to branch out into the TV Tuner Repalir Business
write to the Bloomington Headquarters about a franchise.

CIRCLE 17 ON FREE INFORMATION CARD
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new & timely

CB'ers see mixed prospects in
future of Citizens band

The announcement that the Citizens
band will go to 40 channels January 1 was
unquestionably the good news that CB’ers
have been awaiting for months. The first
23 channels extended from 26.965 to
27.255 MHz, with channels spaced 10-kHz
apart except for a few gaps. The new
channels begin with the addition of two
channels at 27.235 MHz and 27.245 MHz
(filling the gap between Channel 22 at
27.225 and Channel 23 at 27.255 MHz)
and will continue 10 kHz apart—with only
one gap—and end at 27.405 MHz for a
total of 40 channels.

Not only will the new channels reduce
interference, but the new 40-channel sets
will be constructed to tighter standards
and will not be as likely to create interfer-
ence on other channels or to outside
services.

The unhappy side of the picture is that
many sets now in the field do not even
measure up to present standards. Manu-
facturers, first rushing to supply sets for
the CB explosion; later to get the 23-
channel sets now in production off the
lines to prepare for the 40-channel line,
have tended to cut corners and relax
quality control. The resuit has been sets
with splatter that creates adjacent-chan-
nel interference and other weakness that
cause interference to TV and other
services. To add to the problems, FCC
enforcement has actually been reduced
instead of increased, due to the tremen-
dous workload on the Commission be-
cause of the CB application jam during
the rapid increase in CB use during the
past year, and to the work on new stan-
dards and reguiations for the 40-channel
service.

A second cloud on the CB horizon is the
coming sunspot peak. CB'ers who lived
through the last sunspot peak remember
(many with delight!) how signals took off
into the wild blue yonder and permitted
long-distance communications. They also
remember that they were able to handle
local traffic in spite of the occasional
sporadic reception of stations hundreds
of miles away, and are looking forward
with little fear to a similar situation in 1979
or thereabouts.

Digital watches may have battery-
life problems

The dealer who has been doing a good
business in LED digital watches may be in
for some surprises, thinks Henry Gold-
smith, J.C. Penney merchandising manag-
er. Many dealers, relying on their experi-
ence with older types of electronic
watches, have sold the newer watches on
the basis that the batteries will last a year.

The average life for a man’s LED digital
watch is six to nine months, says Mr.
Goldsmith, and of a woman’s watch three
to six months. The customer, of course,
will expect and demand free replacement
of batteries that give out sooner, regard-
less of whether the watch cost $20 or
$200.

The situation can create real trouble for
the dealer, who will not only be expected
to replace the batteries free of charge, but
will also have the expense of the labor
required for their replacement—often a
job that requires time and occasionally
special instruments.

There are two bright spots in the
picture. Some dealers have been alert to
the situation and have explained to the
LED watch customer that battery life
depends on how much use is made of it.
And experience has shown that the
second battery lasts longer than the first.
Apparently, once the novelty has worn off,
the user does not need to know the time
so often!

Manufacturers team to create
vehicle hi-fi stereo system

An automobile (or other vehicle) hi-fi
system presented jointly by Nakamichi
Research (USA) of Carle Place, NY, and
Analog Digital Systems, Wilmington, MA,
introduces a number of unique features in
mobile stereo systems. The cooperative
project is an effort to “‘upset the popularly
held notion that true hi-fi is wasted in
automobiles.”

The cassette player is a Nakamichi
model 250, with a frequency response of

+ 3 dB from 85 to 20,000 Hz and a signal-
to-noise ratio of 62 dB. It features selec-
table playback equalization, Dolby noise
reduction circuitry and a built-in pream-
plifier with volume, balance and tone
controls. Maximum output is 500 milli-
volts.

The model 250 feeds into a pair of ADS
model 2002 loudspeakers. Secret of the
2002's effectiveness is in their amplifier
system. Three power amplifiers are buiit
into each system. Two of them are
bridged to power the 4-inch miniature
woofer; the third drives a 1-inch diameter
soft dome tweeter. The 2002 measures
6.85 x 4.5 x 4.9 inches. Output is 40
watts. Price of the system is listed as
$696.

Television now 30 years old

In the Fall of 1946, as American industry
turned from war to peace production,
RCA introduced black-and-white televi-
sion on a commercial basis. Through July
of 1976, more than 76,000,000 color sets
alone had been sold in this country. (Color
came along in 1954.)

According to experts, the curves indi-
cate that progress is just beginning. David
E. Ddley of RCA Consumer Electronics
states that all indications are that nearly
40 million sets will be sold between now
and 1980.

Among the factors responsible for this
acceleration, Mr. Daly notes: the fact that
more than half the nation's population is
30 years old or younger—people who
think of television as a natural adjunct to

continued on page 12

THE HI-FI CAR STEREO SYSTEM combines the Nakamichi model 250 tape player and ADS model
2002 speaker system to make up a high fidelity system for cars, boats and similar vehicles. Rated at
an undistorted acousticai output of 104 dB SPL, these units claim to be the world's smallest truly

high-fidelity speakers.




SBE. The single best name
for single sideband.

If you take the professional approach to CB
you'll end up with SEE Single Sideband —be it mobile or be it base.
SIDEBANDER Il and CONSOLE Il are two outstanding reasons why.

SIDEBANDER Il is noted for having the biggest CONSOLE Il brings frequency synthesization to
“talk power punch” in mobile CB. It reaches those home base. It's a true no-nonsense professional

46 SSB channels crisply and clearly with a full with performance that cets your message through
power of 25 watts in. And because it's synthesized, and brings in signals loud and clear. Superb fea-
it achieves more precise frequency and ketter stabil- tures include “on the a r” indicator, triple-function

ity. Exceptional features include: noise blanker, RF meter, automatic load and gain controls.
and AF gain controls, clarifier, and squelch.

Two classic examples why SBE has the answers SSB use-s like.
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SIDEBANDER !l (SBE-12CB)
SSB/AM Mobile

|
|

CONSOLE |l (SBE-16CB)
SSB/AM Base

-

Better Communications through Creative Technology
®

For information weite: SBE, Inc., 220 Airpor Bivd. Watsonville, CA 95076

INTERNATIONAL OFFICES: E.S. Gould Marketing Co. Ltd.. Quebec, Cenada / Linear Systems, S A. Geneva 1, Switzerland
CIRCLE 25 ON FREE INFORMATION CARD
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their lifestyles, the growth of cable TV and
the new features being introduced into
that facility, the growing demand for video
games that connect to the antenna termi-
nals, the video tape-recorder-player and
the video disc player.

Quernemoen, Fablet and Piazza
win Hugo Gernsback Award

Wayne Quernemoen of Alexandria, MN,
is this month's winner of the Hugo Gerns-
back Memorial Award, a $150 check pres-
ented annually to an outstanding student
in each of eight leading electronics home
study schools. Through the generosity of
two test instrument manufacturers, stu-
dents who place second and third in the
contests held by the schools to determine
the award winners also receive prizes.

;;;?Tg:-.-dn? o el PR ""-Wff‘

WAYNE QUERNEMOEN

Wayne Quernemoen was and is a radio
amateur. He had worked in a TV repair
shop and at TV station KCMT—where he
is now studio engineer, before enrolling
with Grantham Schoo!l of Engineering.
Enrolled in the Electronics Engineering
Technology course, he has completed the
first four phases and is nearing comple-
tion of the fifth (engineering calculus,
electrical networks and solid-state de-
sign). After completion and a seminar at
the school, he will have earned the degree
of Associate in Science in Electronics
Engineering (ASEE).

Mr. Quernemoen intends to continue in
his field of TV broadcast engineering, with
possibly some attention to biomedical
electronics, and to do some technical
writing in those two fields. Eventually he
hopes to continue his education to
include an MSEE degree.

Runner-up Jose Luis Fablet, who
receives a B&K Model 280 Digital Volt-
meter, was born in Buenos Aires, Argen-
tina, and now lives in Montevideo,
Uruguay. He owns a factory making TV

tuners, handies TV repairs on all brands,
and deals in TV replacement parts, having
a staft of 20 employees in all. He is

&

JOSE LUIS FABLET

enrolled in the Electronics Engineering
Course and, having completed three of its
four phases, has received the degree of
Associate in Electronics Engineering
Technology (ASET). He expects to enroll
in Part 4 to earn a higher degree.

!

NICHOLAS A. PIAZZA

Third-place Nicholas Piazza, Newport
Beach, CA, is the winner of a VIZ Wv-
529A service VOM. He was introduced to
electronics in the Navy, receiving 94
weeks of formal training. He is at present
assigned to the Defense Communications
Support Detachment at Marine Corps Air
Station, El Toro, CA. Like Mr. Fablet, he
has completed three phases of the Elec-
tronics Engineering course, receiving the
ASET degree on May 6, 1975. He is now
continuing in the course to earn an ASEE
degree.
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Mura, now we hear you above all the
others; better than ever be‘ore. Your voice sounds
amazingly crisp and clear. Without garble and
without audio breakup. We ccpy your beautiful
voice coming through the revoalutionary new
Model PRX-100 technolog cally advanced PRM™
microphone, designed to car-y your voice
further than the others.

Here is what the PRM offers: Unlike
other power microphones wh ch just amplify your
voice. PRM (peak redistribution modulation)
tailors your voice signal to give the highest

average modulation without clipping and
over-modulation. PRM circuitry, patented* and
exclusive to Mura, reshapes unsymmetric
voice peaks to assure high modulation density
without peak overload

For full information on the exciting PRM™ line
of microphones and other oustanding Mura
products, visit your nearest CB outlet today. Ask
him for Mura — to be sure that you are getting
the linast accessories available. Or write to us
directly.

*U.S. Patent No. 3,060,389 and Foreign Patents

Mura,we read you. Loud and clear:

!’ f .ﬂ""'”" » h 1

MURA prx-iog



Imagine a microcomputer

imagine a microcomputer with all the design savvy, ruggedness, and sophistication of the best minlcomputers.

Imagine a microcomputer supported by dozens of interface, memory, and processor option boards. One that
can be Interfaced to an Indefinite number of peripheral devices Including dual floppy discs. CRT's, line printers,
cassette recorders, video displays, paper tape readers, teleprinters, plotters, and custom devices.

Imagine a microcomputer supported by extensive software Including Extended BASIC, Disk BASIC, DOS and
a complete library of business, developmental, and Industrlal programs.

Imagine a microcomputer that will do everything a minl will do, only at a fraction of the cost.
You are imagining the Altair™ 8800b. The Ajtalr 8800b Is here today, and It may very well be the
mainframe of the 70's.

The Altalr 8800b Is a second generation design of the most popJlar microcomputer In the fleld, the Altair 8800.
Bulit around the 8800A microprocessor, the Altair 8800b Is an open ended machine that Is compatible with all
Altalr 8800 hardware and software. It can be confilgured to match most any system need.

MITS® plug-in compatible boards for the Altalr 8800b now include: 4K static memory, 4K dynamic memory.
16K static memory, multi-port serlal Interface, multi-port parallel intertace, audlo cassette record Interface,
vectored Interrupt, real time clock, PROM board, multiplexer, A/D corvertor, extender card, disc controller,
and line printer interface.

MITS® peripherals for the Altalr 8800b Include the Altair Floppy Disc, Altair Line Printer, teletypewriters, and
the soon-to-be-announced Altalr CRT terminal.

introductory prices for the Altair 8800b are $840 for a kit with complete assembly Instructions, and $1100 for
an assembled unit. Complete documentation, membership into the Altair Users Club, subscription to “"Computer
Notes;' access to the Altair Software Library, and a copy of Charles J. Sippl's Microcomputer Dictlonary are
included. BankAmerlcard or Master Charge accepted for mall order sales. include $8 for postage and handling.

Shouldn't you know more about the Altair 8800b? Send for our free Altair information Package, or contact
one of our many retall Altalr Computer Centers.

mits 2450 ALAMO S.E ALBUQUERQUE. NEW MEX'CO 87106 (505)243.7821
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Redesigned front panel. Totally synchro-
nous logic design. Same switch and LED
arrangement as original Altair 8800. New
back-lit Duralith (laminated plastic and
mylar, bonded to aluminum) dress panel
with multi-color graphics. New longer,
flzt toggle switches. Five new functions
stored on front panel PROM including:
DISPLAY ACCUMULATOR (displays con-
tents of accumulator), LOAD ACCUMU-
LATOR (loads contents of the 8 data
switches (A7-AQ) into accumulator), OUT-
PUT ACCUMULATOR (Outputs contents
of accumulator to 1/0 device addressed
by the upper 8 address switches), INPUT
ACCUMULATOR (inputs to the accumu-
lator from the 1/0 device), and SLOW
{causes program execution at a rate of
about S cycles per second —for program
debugging).

NDTE: Altair is a trademark ot MITS, Inc.
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Rugged, commercial grzade Optima
cabinet.

L-New front panel interface board buffers
all lines to and from 8800E bus.

S-Twvo, 34 conductor ribbon zable assem-

blies. Connects front panel koard to front
panel interface board. Eliminates need
for complicated front panel,bus wiring.

Full 18 siot motherboard.

New, heavy duty power supply: +8 volte
at 13 amps, + 18 volts at 2 amps, -18 volte
at 2 amps. 110 volt or 220 volt operation
{50/60 Hz). Primary tapped for either
high or low line operation.

— New CPU board with 8080A micro-
processor and Intel 8224 clock generator
and 8216 bus drivers. Clock pulse widthe
and phasing as well as frequency are
crystal controlled. Compatible with all
current Altair 8800 software and
hardware.

2450 Alamo SE/Albuquerque, NM 87106/505-243-7821
Prces. delivery and specificanons subyect to chanae.
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flow ollen
could you use

il Xcelite
q“99”?

>

its every
tool you - .
need 99%
of the time... ™
an Xcelite original!

it's a screwdriver

T -

for siotted, Phillips, Frearson, Bristol,
clutch head, Scrulox® screws, in inch
and metric size Allen hex and Allen hex
ballpoint socket types; and Pozidriv*
style.

it’s a nutdriver

in 1nch and metric =
sizes, regular, stubby,
and magnetic, for hex nuts, screws,
and bolts.

it's a reamer

it's extendable

= =
=,

for greater reach and torque.

5 DIFFERENT HANDLE STYLES
...regular and Tee, with and without
reversible ratchet; junior, and stubby;
all with Xcelite's unique spring device
for quick blade insertion and removal.
Al shockproof, breakproof (UL).

85 INTERCHANGEABLE BLADES

...alt the popular types and sizes. All
precision-made, genuine Xcelite qual-
ity. Fit all five handles.

IN SETS, KITS,

OR PIECEMEAL
....roll-up service kits,
compact, stand-up,
plastic-cased sets; or
individually as needed

in stock at leading
electronic distributors. .. nationwide

Weller-Xcelite
Electronics Division

The Cooper Group
P. 0. BOX 728,
5.22.‘;‘.‘} APEX. NORTH CAROLINA 27502
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MCS6501 MICROPROCESSOR

In the June, 1976 issue of Radlo-Elec-
tronics there are two mistakes in the
State-of-Solid-State article. These mis-
takes concern the MCS6501.

MOS Technology's announcement of
April, 1976 states they have "agreed to
withdraw the MCS6501 from the market-
place . . ."" This microprocessor IC was
introduced about September, 1975, as
was a second chip, the MCS6502.

The MCS6501 IC did not have an on-
the-chip clock. It required an input from
an external two-phase clock. The
MCS6502, which is still produced by MOS
Technology, is similar to the MCS6501
except that it does have an on-the-chip
clock.

WILLIAM J. HARTWEG
Staten Island, NY

SR-52 CALCULATOR MEMORY

There is a rebuttal to a previous letter |
had written concerning the availability of
memory registers on Texas Instruments
calculators printed in the September issue
of Radio-Electronics.

Mr. Lemmon is absolutely correct in his
statements concerning the SR-51. How-
ever, reader Lemmon infers that there are
no extra memory registers available on
other T.I. calculators. This is incorrect.
The memory registers 98 and 99 are defi-
nitely accessible on the SR-52. Program
registers 70 through 97 are addressable
from the keyboard, as are the operational
stack registers 60 through 69.

THOMAS S. COX
Greenville, SC

DYNA-MICRO

| am a third-year computer systems
engineering student at Oregon Institute of
Technology, with my major interest in
microcomputers. | have been searching
for a good basic microcomputer to use as
the core of my system. The Dyna-Micro,
as described in the May, June, and July
issues of Radio-Electronics, fit my plans
beautifully.

After modifying the logic diagrams to fit
my requirements, | began wire-wrapping
my system. When | checked out tne
keyboard logic diagram in preparation to
wire-wrapping it, | noticed a mistake. Tne
keyswitches are encoded by two 74148 8-
to-3 line priority-encoder IC’'s. One
handles the numeric values and the other
handles the alphanumeric values. For
these IC's to operate, a wire must be
connected from pin 5 (ENABLE IN) to ground
or a low signal.

I checked out the logic diagram and the
foil patterns to see if these connections
were included. The foil pattern is com-
plete and ready to go. | imagine the
connections on the logic diagram were
overlooked in the process of printing the

article. Perhaps this letter can save others
some trouble-shooting time if they decide
to build the Dyna-Micro and employ wire-
wrapping in the construction.

DARREL WRIGHT

Klamath Falls, OR

MICROCOMPUTER APPLICATIONS
PROGRAMS

On page 14 of the June 1976 issue of
Radio-Electronics, Jonathan Titus states:
"The PDP-8, PDP-11 and NOVA families
have thousands of applications programs
that just aren’t available for microcomput-
ers.”

The facts are:

1. The IM6100 microprocessor
emulates the PDP-8.

2. The LSI-11 microprocessor
emulates the PDP-11.

3. The mN601 microprocessor
emulates the NOVA.

Virtually all of the existing applications
programs for the above machines will run
on the emulating microcomputers with no
change whatever.

J. GORDON
Los Angeles, CA

The Intersil IM6100 is compatible with
PDP-8 software. This is an exception. It is,
however, difficult to use the system with
subroutines in PROM or ROM. This is
because of the method used in the PDP-8
to recover a return address when it is
finished with a subroutine. Front-panel
controls aren't easy to add to an IM6100.
I'd rather buy a PDP-8.

The LSI-11 from Digital Equipment
Corporation is compatible with the PDP-
11 software at the source level. This
means that the software must all be
converted before you can transfer it. The
LSI-11 is not compatible with PDP-11 peri-
pherals without a converter unit, available
at additional cost. If you're not an OEM,
I'd suggest you buy a PDP-11 and forget
the LSI-11 for now.

The Data General mN601 (Micro Nova)
is supposed to be a nice machine. They
can't deliver before December according
to the Data General people at the National
Computer Conference. You can’t run soft-
ware on a machine you don‘t have.

I stand by my statement, but | expect
the situation to change in a couple of
years.

JON TITUS

ITISN'T!OR IS IT?

| read, with interest, the letter sent to
you by Continental Specialties and Sharp
Advertising. Their contention that their
product is a direct replacement for the
SK-10/IF-18 solderless interface socket
included in the parts list for the Dyna
Micro (Radio-Electronics, May 1976 is-
continued on page 22
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With the new, updated Mallory PTC Semi-
conductor Product Guide.

Instead of looking all over for replacement
semiconductors, just open the guide.
There's new indexing and cataloging for
fast, easy access to the electrical and physi-
cal parameters of each PTC product. Plus,
a listing of thousands of semiconductors,
each cross-referenced to Mallory PTCs.

MALLORY

uctors

It's the authoritative source-book and cross-
reference for transistors, zener diodes, diodes,
high-voltage rectifiers, color crystals, inte-
grated circuits, field-effect transistors.

Now it's easier than ever to get Mallory per-
formance and reliability in your semicon-
ductor replacement parts.

See your Mallory distributor or give him a
call, today.

DISTRIBUTOR PRODUCTS COMPANY

a division of P. R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 48208: Telephone: 317-:858-3731

Batteries s Capacitors« Controls s Security Products s DURATAPE® « Resistors « Semiconductors s SONALERT® « Switches « Fastening Devices
DURATAPE" and SONALERT" are registered trademarks of P. R. Mallory & Co. Inc.
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The“giftbook” of
IS inthe

and if you aren’t already on our customer mailing list,

The Heathkit Christmas Catalog is off
the press, and that’s good news for
gift-givers, kitbuilders and everyone
else, too. It’s brim-full of the latest
electronic products in easy-
to-build kit form. Everything from
lamp dimmers to color TV’s, nearly
400 great gift ideas. Gifts for
homeowners, businessmen

and people interested in
electronics, sports, fishing,




electronics
mail

now’s the time to send for your copy

amateur radio—gifts for anyone you
can think of. And giving a Heathkit
product is the way to make some-
one really happy this Christmas.
They’re interesting and fun-to-build.

. . . . THE NEW HEATHKIT
They give pride and satisfaction
along with great performance. So CHRISTMAS CATALOG

send the coupon today and get B o ey oy
. orld's largest selection of easy-to-bui
your FREE copy of the Heathkit electronic kizs—slereo components, color

“giftbook”. It will help you have a TV, test equipment, Amateur Radio, digital
i i clocks and weather instruments; marine,
happier holiday, too. aircraft and auto accessories, nearly 400
kits in all. Plus special buys on CB radios
ard antennas, and many special sale and
bonus offers just in time for the holidays.
Send coupon for your copy today. It’s

o N S MAIL COUPON
== TODAY!

——
HEATH (] 1 1 1 |

ber Heath Company I
m ’
SChIU ger Benton Harbor, Michigan 49022

l Please send me my FREE Catalog. I'd like to do a favor for a I
l | am not on your mailing list. friend — send another catalog to:
Dept 20-23 Dept. 20-233
Send for your FREE I ————— ——— | = l
“Heathkit Giftbook” today I |
—in time for early-bird Address — | Addrass T l
Christmas shopping! |
City - ~ | City - 5
Heath Company, Dept. 20-23 <
Benton Harbor, Michigan 49022 I T — | e z
A = | N
CL-619 Zip Zip T
©w
-------------J >
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LETTERS
continued from page 16

sue) is not correct. This socket is not a
standard breadboarding socket, but one
designed especially for direct connection
at the rear plane of the socket.

Your readers should be aware that until
Continental and AP manufacture an inter-
facing/type of socket, E&L is the only
vendor. The correct part number for the
Dyna Micro interface/breadboarding
socket is SK-10/1F-18. It sells for $18.75 in
single quantity.

RICHARD J. VUILLEQUEZ
Vice President, Sales

E&L Instruments, Incorporated
Derby, CT

PRO SOUND SYSTEMS

Your article “Microphones in Pro Sound
Systems' was notable for the things not
included rather than what was said.
Though you got off to a good start and
provided some interesting basics, it is
beyond me that the writer of the article
should actually believe that condenser
microphones should be omitted entirely
from the body of the article. We are
informed that there are five major types of
microphones used in Pro Sound systems,
but the thought that ceramic and crystal-
type microphones are frequently used
could only be sustained by someone
looking into the state-of-the-art fifteen
years ago! Or perhaps twenty-five! Hurrah
for getting some good basics (albeit skim-

py), but the selection of information on
specific microphones could perhaps have
been better by mentioning fewer types
and going into just a little bit more detail
on some of the weaknesses and strengths
of each.

Finally, | think it's ironic that in an article
having information supplied solely by
Shure Brothers, Incorporated of Evans-
ton, lllinois, the microphone picture on the
front page is an obsolete Electro-Voice
microphone.

WILLIAM A. RAVENTOS
Buchanan, Ml

MICROCOMPUTER/TV INTERFACE
In reference to Mr. Paul Hyde Jr.’s letter
(July 1976 issue) concerning microcom-
puter/TV interface: | purchased a kit from
a company in Dallas to interface my Intel
8080 with my TV. It was very reasonably
priced. | believe that this kit will meet Mr
Hyde's needs, as it did mine. The
company name is IOR, Box 28823, Dallas,
TX 75228.
WAYNE FOX

Garland, TX R-E

General Motors, dealers competing
on car radios

General Motors is finding itself in a
dispute with some of its dealers over what
radios are to go into GM cars. Delco, GM's
radio division, reports that it has been
losing orders because dealers have been
purchasing and installing foreign radics
instead of Delco. The parent company has
been bothered enough about the situation

to start an ad campaign, urging buyers to
‘Tell your dealer ‘Delco.’ Don't settle for a
look-alike radio in your new GM car.

The matter is apparently not one that
will threaten the survival of either GM or
the dealers, since radios come already
factory-installed in nearly 90 percent of
the company's cars. R-E

. e ; ]
PILOT PRODUCTION LINE for making optical
waveguides, now operating in Atlanta, GA. To
make the lightguides, high-silica-content glass
rods are prepared on a glass lathe (glowing
area, upper right), then softened (upper left)
and pulled into hair-thin fiber lightguides
through equipment in lower left.

Most of our kits are musicly related;

a pro-musician - or a musician at all to
enjoy them, For instance:

Surf Synthesizer

#3711K  $12,95 + $1 00 shipping chg.

G

but that doesn't mean that you have to be

Imaginethe roar of the surf electronicly
synthesized and played through your hi-fi.

The EGG* plugs into any stereo amp
to create soothing, flowing environmental
sound textures - and through headphones
it's incredible. The chords and notes
EXIST in your mind, They panand swell
and phase their way through your psyche
in unpredictable patterns never repeating.

The combination of LSI organ tech-
nology with synthesizer-type processing
and digital randomizing/control elements
make the EGG an altogether intriguing
package from either technological or
metaphysical viewpoints,

#3790 $24.95 + $1. 00 shipping

o
/i

Hi! We're BRA

A lot of you already knowus. We're the ones whokeep getting better!

®

g

THE GNOME MICRO-— SVNYHESIZER klt

The Gnome can make outer space sounds
for rock musicians, demonstrate principles
of music and accoustics for educators,
provide rhythmic pulses and tones for
modern dance groups, crcate sound effects
for theatre companies and is one of the
neatest toys in the world for an audiophile.

#3740 - $48. 95 - + shipping for 4 lbs,
0Z —~MINI-ORGAN ===
OZ ispolytonic with over 6-1/2 octaves
total range fromit's 1-1/2 octave keyboard.
Large scale integration & CMOStechnology
allow battery powered portability, Output
jack and switch selectable step or multiple
pulse trigger provides simple synthesizer
interface. OZ has a unique pressure-
sensitive pitch bender that chromatically
transposes single notes or whole chords,
and a built in speaker and amplifier.
#3760 - $84.95 - + shipping for 12 lbs,
N
And don't forget, ..these two were
designed to operate together in one of the
most synergistic relationships imaginable.
Just think, acompletely portable polytonic

*EGG - Encephalo-Gratification Generator

synthesizer-like instrument for less than

youd expect to pay for aguitar. Terrific!

CIRCLE 27 ON FREE INFORMATION CARD
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musician, you really owe it to yourself to
check out our electronic music synthesizer
packages,
It costs about 50% of what "' mini" packages

from other manufacturers do - and you can
judge foryourself whether it'sa mlni or not,

are part of this package including keyboard,
12-event sequencer and a four input stereo
mixer, it's almost like having 2 synthesizers
in a single package. Wrapthem all in sturdy
roadcases and you have an instrument that
goes anywhere and does any job,

\

Now, if it happens that you are a Pro

Like our 4700/S for example,

When you combine all of the modules that

#4700/S Kit - $499. 00
shipped air frcight col.

with details on these and dozens of other
fascinating PAJA kits,

ELECTRONICS DEPT.11-R J
1020 WEST WILSHIRE BLVD=J
OKLAHOMA CITY, OK 73116

Send TODAY for your FREE catalog <ﬁ




Solder is for sissies.

Are you still designing circuits the old fashioned way? Soldering
and unsoldering? Burning up valuable IC’s? If so, it's time you made
a switch to solderless breadboarding. E&L Instruments offers a
complete line of breadboarding products from sockets to the most
complete systems for professional use. Here are five ways you can

go solderless . . .

SK-10 Socket

This precision solderless bread-
. boarding socket will pay for
» ¢ itself in one afternoon. Inte-

4+ grated circuits and discrete com-
ponents insert directly, without
adapters. All interconnections are
made with 20 to 26 gage solid

conductor wire. $17.75.

Breadbox Il

An economical approach to a
large breadboarding area.
Three SK-10 sockets, four
. 5-way binding posts, two
¥ BNC connectors, six BP-22

solderless breadboarding
pins. $65.00.

Op-Amp Designer #0A-2K

Powerful design tool for linear work and
CMOS digital circuitry. SK-10
socket. Heavy current capac-
ities on all three power
supplies [+/— 15V & +5V
DC]. Sensitive null

N\ detector and a full func-
" tion generator with exter-
nal frequency adjustment. All
interconnections are solderless.
$95.00 in kit form.

Op-Amp Designer #0A-3K

SK-10 socket. Plus and
minus variable supplies
(1 to 15V). This
adjustable feature
makes the unit
exceptionally flexible,
allowing it to be more
useful for odd voltage require-
ments. The fixed 5 volt supply
allows interfacing with TTL circuitry.
$80.00 in kit form.

Digi-Designer #DD-1K

A must for every student, engineer or
technician doing digital .

circuit design. Handles
both IC and discrete
components without
soldering. Connec-
tions to the SK-10
socket are made
using any solid 22 gage .

insulated wire. The DO-1K includes a

clock, power supply, logic lights, pulsers, logic
level switches and much more. All circuitry is
now in one circuit board. $70.00 in kit form.

CIRCUIT DESIGN, INC.

Division of E &L Instruments , PO. Box 24, Shelton, Conn 06484

It's time you went solderless! Order any one
of the five products above by completing and
sending in this coupon. Please don't forget
to sign coupon and include check, money
order or charge card information.

Please send me your model # -
pictured above for $

Enclosed find my Check
Order or Charge information for
BankAmericard or Master Charge
. (Make sure you sign the order

Money

blank.)

NAME:
ADDRESS:
CITY:

SIGNATURE:

Circuit Design will prepay shipping anywhere in the U.S

961 HIBWIAON
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The
IMSAI 8080.

A commercial
vet personally
affordable

computer.

If you thought you could never afford
a computer at home, think again. The
IMSAI 8080 is built for rugged industrial
performance. Yet its prices are competitive
with Altair’s hobbyist kit. Fully assembled,
the 8080 is $931. Unassembled, it's $599.

The IMSAI 8080 is made for
commercial users, and it looks it. Inside
and out. The cabinet is attractive, heavy
gauge aluminum. The heavy duty lucite
front panel has an extra 8 program
controlled LED’s. It plugs directly into
the Mother Board without a wire harness.
And rugged commercial grade paddle
switches are backed up by reliable
debouncing circuits.

The system is optionally ex-
pandable to a substantial system with

22 slots in a single printed circuit board.

And the durable card cage is made of
commercial-grade anodized aluminum.

The IMSAI 8080 power supply
produces a true 28 amp current, enough
to power a full system. You can expand
to a powerful system with 64K of software
protectable memory plus an intelligent
floppy disk controller. You can add an
audio tape cassette input device, a
printer plus a video terminal and a
teletype. And these peripherals will
function with an 8-level priority interrupt
system. BASIC software is available in
4K, 8K and 12K.

Get a complete illustrated
brochure describing the IMSAI 8080,
options, peripherals, software, prices
and specifications. Send one dollar to
cover handling to IMS. The IMSAI 8080.
From the same technology that developed
the HYPERCUBE Computer architecture
and Intelligent Disk systems.

Dealer inquiries invited.

VIS

IMS Associates, Inc.
14860 Wicks Boulevard
San Leandro, CA 94577

(415) 483-2093 Dept. RE-11

RUNPUTER KURMNER

A look at the arithmetic/logic instructions and processor
flags of the 8080 microprocessor

TIM BARRY

WE PREVIOUSLY DISCUSSED THE DATA-TRANS.
fer instructions that can be performed by the
8080. This month we will continue on with
this presentation by examining the arith-
metic/logic instructions that the 8080 uses to
operate upon the data located in its registers
and the system memory. (You may wish o
refer to the previous column for an explana-
tion of some of the notations used to repre-
sent various register groups, data types, and
data transfers.)

Arithmetic/logic instructions

Any computer instruction that modifies the
contents of a register. memory location or
flag by any arithmetic or logic operation is
considered to be a member of this group. As
with data-transfer instructions, we can con-
sider arithmetic/logic instructions in the
context of data sources and data destinations.
The execution of an arithmetic/logic opera-
tion causes the contents of one or more data
sources to be operated upon by the comput-
er's arithmetic/logic unit. The result of the
operation is then placed into the data desti-
nation. The contents of the data sources used
in the operation are called operands. Most
computer arithmetic/logic operations use
one. two or occasionally three operands. The
8080 uses arithmetic/logic operations that
require either one or two operands.

Processor flags

Intimately related to the concept of arith.
metic/logic instructions is the concept of
processor flags, or simply flags. A flag is ar
internal logic element (usually a flip-flop)
that indicates the state of the processor. Some
of these flags are set and reset based upon the
result of the various arithmetic/logic oper-
ations. These flags can then be tested and
their state used to determine whether or not
some operation is to be executed. For exam-
ple. the operation to take place after an
addition operation has been performed may
depend on whether or not the result of the
operation was zero. If the processor has a flag
that is set if the result of an operation is zero.
it could be tested and the next step based on
whether or not it was set or clear. Without
flags to set and test. the ability of the
computer to modify its operation based upon
the results of operations performed would be
lost, and with it the flexibility of programmed
control.

The 8080 provides four flags that are
affected by arithmetic/logic operations and
they are tested under program control. These
are the carry flag. the zero flag. the sign flag
and the parity flag. The conditions that are
indicated by these flags are described
below:

Carry flag: The carry flag is set or reset under
the following conditions:
1. Set if the result of an addition is
greater than 256
2. Set if the resuit of a subtraction
is less than 0

3. Cleared by all logic operations
(AND, XRA, ORA)
4. Set or cleared by the rotate
instructions
In addition, there are two 8080 instructions
that can be used to directly modify the state
of the carry flag. Each instruction is listed
below (in bold) followed by the data-transfer
notation and the meaning.

STC ()
Operation performed: 1 — C
The carry flag is set 1o 1.

CMC (1)

Operation performed: C — C

The state of the carry flag is comple-
mented.

Zero flag: The zero flag is set to a logic-one
anytime an arithmetic or logic
operation results in a zero in the
accumulator.

Sign flag: The sign flag corresponds to the
sign of the two's compliment
number in the accumulator after
an arithmetic or logic operation
has been performed. If bit-7 of
the accumulator is a zero (the
number is positive). the sign flag
will be set to a logic-0. If bit-7 of
the accumulator is a logic-1 (the
number is negative). the sign flag
will be set to a logic-1.

Parity flag: The parity flag is set or reset
based upon the number of
logic-1's left in the accumulator
as the result of an arithmetic or
logic operation. If the number
of bits set to logic-1 in the
accumulator is even (even pari-
ty). then the parity flag will be
set to logic-1. If the number of
bits set to logic-1 in the accumu-
lator is odd (odd parity). then
the parity flag will be set to
logic-0.

It is important to remember that the flags
are only set or cleared as the result of
arithmetic and logic operations. With one
exception, data-transfer instructions do not
alter the state of the flags. This means that to
test a value from memory or an input device,
you must perform an arithmetic or logic
operation with that value to set the flags. The
act of transferring data. by itself. does not set
flags to correspond to the data transferred.

When using the 8080. the contents of the
accumulator and all flags can be treated as a
program status word (PSW). PSW can be
saved in the stack by using the PUSH PSW
instruction. This saves the status of the flags
when the push instruction is executed. This
status can then be restored later by using a
POP PSW instruction. (POP PSW is the data
transfer-instruction that violates the general
statement that data transfers don’t alter
flags.)

continued on page 26




you dont

listen to the
Redlistic
MachOne...,

you
experience
it

Realistic® and Radio Shack lower the cost of thrilling
theatre-like sound. 22 years of design know-how anc sales of
a million speakers annually have shown us how. Powerfut 15"
woofer. Multi-cell midrange horn. High-compliance tweeter

horn. Removable grille for easily balancing midrange and treble
response. And genuine walnut veneer cabinetry. It's a real

experience to hear the Mach One at live-performance listening
levels. Bring in your favorite LP and we'll give you a thundering
demonstration that will change your notions about who's really
pioneering in hi-fi. Buy the amazing Mach One and we'll also
give you a 5-year limited warranty. Ask for 40-4024 at your

nearby Radio Shack store or participating dealer. ~19950*

SOLD ONLY WHERE YOU SEE THIS SIGM:

o ®
@ o Use your credit card
L Far at most stores
A TANDY COMPANY ¢« FORT WORTH, TEXAS 76107

*Price may vary at individual stores and dealers 5000 LOCATIONS IN NINE COUNTRIES
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KOMPUTER KORNER
continued from page 24

Two-operand instructions

The 8080 provides nine basic two-operand
arithmetic/logic operations. Eight of these
are 8-bit operations and one is a 16-bit
operation. For the 8-bit operations, the two
data-sources are the A register and one of the
following: A single register (A, B. C, D. E. H,
or L). the contents of memory as addressed
by the HL register pair (M). or an 8-bit
immediate data value (D8). The data destina-
tion is always the A register. For the 16-bit
operation, the two data-sources are the HL
register pair and one of the 16-bit register
pairs (BD, DE, HL) or the stack pointer (SP).
The data destination is always the HL
register pair.

ADDS (A) + (S)—> A (n
ADDM (A) + ([HL]) — A )
ADIDS (A) + D8 — A )

The above program adds the contents of the
specified data source to the contents of A and
the result is placed in A. All flags are
affected.

ADCS (A)+(S)+ C—A n
ADCM  (A) + (HL) + C—A ()
ACID8 (A)+ D8+ C— A 2)

The above program adds together the
contents of the specified data source. the
contents of A and the carry flag. and the
result is placed in A. All flags are affected.

SUB S (A) — (5)—A (hH

SUBM (A) — ([HL)) — A il)
SUID8 (A) - D8 —A 12)
Here. the contents of the selected data source
are subtracted from the contents of A and the
result is placed in A. All flags are affected by
this operation.

SBB S (A)-(S)-C—A ¢l
SBB M (A) — (HL) - C—> A th)
SBI D8 (A) -D8 - C—A t2)

The contents of the selected data source and
the carry flag are subtracted from the
contents of A and the result is placed in A.
All flags are affected.

ANA S (AYA(S)— A tl)
ANAM  (A)A(HL) — A tl)
ANID8 (A)AD8—A t2)

The logic and operation is performed using
the contents of A and the selected data
source. The result is placed in A. All flags are
affected.

XRAS  (A)w (S)—A M
XRAM  (A) ¥ ([HL]) — A n
XRID8 (A) v D8 — A %))

The exclusive-or operation is performed
using the contents of A and the selected data
source. The result is placed in A. All flags are
affected.

ORAS (A)V(S)—>A (H
ORAM (A)V (HL]) — A (1)
ORID8 (A)v D8 —A (2)

The logic-or operation is performed using the
contents of A and the selected data source.
The result is placed in A. All flags are
affected.

CMP S (A)—(S) (1
CMP M (A)—([HL)]) (1
CPID8 (A)-D8 2)

The contents of the selected data-source are
compared to the contents of A. The compar-
ison is made by subtracting the contents of
the data source from A. with the flags set
based on what the result would have been.
Neither A nor the data source is modified by
the operation. All flags are affected.

DAD RP (HL) + (RP) — HL ()
The contents of the selected register pair are
added to the contents of the HL register pair.
The result is placed in HL. Only the carry
flag is affected.

Single-operand instructions

Single operand arithmetic/logic instruc-
tions use the same data resource as both data
source and data destination. These oper-
ations are used to modify the individual
registers, register pairs, and memory loca-
tions in the 8080 system.

RLC (A;) = C, (A;) — A, (4]
(Ap) — A,y

RRC (Ag) = C, (A) — A, H
(A)— A, ,

RAL (A;)—C,C—A,, H
(An) i An +1

RAR (A))—C,C—A,, (h
(A) — A,

These four instructions treat the A register
and carry flag as a serial rotation register.
The graphical representation of these rota-
tions is shown in Fig. |. Note how RAL and

continued on page 28

a revolutionary concept in kit building... -

THE PROGRAMMABLE

CLOCK KIT!

SYSTEM 5000 s the fust fullfeature timepiece

$2795

leatures

DIRECT DRIVE ELIMINATES RFI & SINGLE 9
VOLT BATTERY BACKUP e DISPLAY SECONDS
CONTROL e HOLD AND RESET CONTROLS
50/60 HZ OPERATION » 700 WATT RELAY ©
PUT OPTIONAL

sbble in programmable form. After the circui
1 tested, all that is

TIME OF DAY REGISTER » D
REGISTER #FOUR YEAR CALENDAR - g

month format ® ALARM WITH
TONE OUTPUT e ADDITIONAL ALARM
“his and hers” alarm or activate an

ary is to
switches and jumpers to easily

m for the deswed fur ns. The

system may be expanded or reprogrammed at any
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ime

This represents a revolutionary concept in adaptabil
ity and bility, Build an Alarm/Clock /Calendar or
a full feature Desk or Radio Station clock. Use the
DUPLICATE TIME REGISTER to monitor GMT,
another time zone, or as apsed timer, Add the
opuonal relay 1o control AC or DC a wrwes, The

possibilities are himited only by your imagination

preset time o 10 MINUTE SNOOZE ‘
REMINDER & 3 FUNCTION ALARM OUTS
SELECT tone, relay, or relay then fon
ONE HOUR DOWN COUNTER ¢ BRIGHT FLUS
ESCENT DISPLAY — 5" blue or green digits &
AM/PM o AUTOMATIC DISPLAY DIMMING &
POWER FAILURE INDICATION & 12 & 24 HOUR
DISPLAY s BLINKING OR STEADY COLON sSIM-
PLE EQRWARD A TIME SETTING »

add a new dimension to time itself...
EﬂﬂﬂES2DOOI)xnmmx(1xks

FACTORY ASSEMBLED
EC-2001
EC-2002

1 YEAR L"IJ\F!F!ANTY
Acrylic “"Time Capsule’
Acrylic & Hardwood

A bright Fluorescent display provides easy to read
numbers that brighten and dim automatically sc
The clear Acrylic tube wth
Acrylic or Hardwood end blocks gives these clocks
a unigque look of simple slegance. AM/PM & pover
display button, 3%'" x

cording to tha light

failure indication. Seconds
3%" x 5%, 50/60 HZ
Specify blue or green display,
and choice of Hardwood
Rosewood

COMPLETE KITS — 90 DAY WARRANTY
EC-2001-K Solid NEW! $3435
EC-2002-K Acrylic & Hardwood SPECIAL! 52935

12 or 24 hour time,
Walnut, Zebrawood, or
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SYSTEM 5000 includes all componants, 2 1
ting switches, and pl
mi is. Swiiches for addit
are not included but are
- not included. Specify blue or

ly and

_interface compon-
5 or DC accessories such as
mplimul storsos, s,

SWITCH DPTION — §3.75
Contains 4 black SPST pushbuttons, 2 hlack DPDT
pushbuttons, and 2 black SPST slide switches
Programs all major features.

Send vour check or_money order today for fast
del Add $1.00 per clock to cover shipping and
insurance, Money back guarantee on al

not fully saushied. N.J. residents add 5% sales tax
Use your Master Charge or Bank Americard. Phone
orders accepted.

J,g] digital concepts

DIGITAL CONCEPTS CORPORATION
249 Route 46, Saddle Brook, N.J. 07662

201/845-7101
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KOMPUTER KORNER
continued from page 26
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RAR actually include the contents of the
carry flag in the rotation. RLC and RRC
modify the carry flag but do not include it in
the rotation. No flags other than carry are
affected by these instructions.

INR S S)y+1—8 m
INEM  ([HL]) + 1-—[HL] m
The contents of the selected data source are
incremented by one. All flags excepr carry are
affected.

DCR S S)y-1—-S8 )
DCRM  ([HL]) — 1 —[HL] Q)
The contents of the selected data source are
decremented by one. All flags excepr carry
are affected.

INXRP (RP) + 1 —RP M)
The contents of the selected register pair are
incremented by 1. No flags are affected.

DCXRP (RP) - 1 —RP )

The contents of the selected register pair are
decremented by 1. No flags are affected.

DAA IF (Ag — A3) > 9, )
then (A) + 6 — A
If (A, — A))> 9,

then (A) + 60H -— A

The DAA instruction is used to adjust the
hexidecimal contents of A into two BCD
digits. If the four least-significant bits of A
(commonly called the least significant nibble,
since a nibble is about half a byte) is a value
greater than nine, six is added to A. This
forces the least significant nibble into the
range zero to nine. The most significant
nibble is then tested. If it is now greater than
nine, 60H is added to A to force the value
into the range zero to nine. If the result of
adjusting the value in A results in a value
greater than 99 decimal, the carry flag is set.
All flags are affected by the operation.

CMA A—>A )
The contents of the accumulator are comple-
mented. No flags are affected.

This column has presented a look at the
arithmetic/logic instructions offered by the
8080. In this short space it is practically
impossible to provide all the details of a
complex computer instruction set. We have
attempted instead to give a good overview
into the operation of these instructions. In
future articles we will use these instructions
as the building blocks of more complex
operations. If we need a more detailed anal-
ysis of the operation of a particular instruc-
tion, it will be presented at that time.

This article was the second in our series on

the 8080 instruction set. In a future column
we will conclude the presentation by exam-
iming the transfer of control and processor
control instructions. R-E

Optoelectronics now used in auto
ignition systems

As a new type of ‘‘breaker points'' for
the transistor auto ignition system, Siem-
ens is experimenting with what they call a
‘light barrier”, or light switch, as being
simpler and longer lasting than systems
now in use. The first electronic ignition
systems simply used the breaker points
already on the car, on the basis that the
points might last indefinitely with the
negligible current drawn by a transistor
circuit. Later, magnetic pick-up systems
that require no physical contact of the
‘breaker points'* have been used, and the
Siemens report also speaks of magnetore-
sistor sensors and Hall generators being
used to trigger the transistor ignition.

In the Siemens device, an LED transmits
the trigger signal for the ignition and a
phototransistor picks it up. Between the
light-emitting diode and the phototran-
sistor is a slotted disc that rotates on the
distributor shaft, allowing a narrow beam
of light to pass at the firing point. The
duration, or dwell, depends on the slot
width.

Before full-scale production can be
started, there are temperature and eco-
nomic problems to be ironed out. Metal
cases would be satisfactory at the temper-
atures to be withstood, but cost consider-
ations indicate the use of plastic. R-E

.Bright LED readout

Build your own
Digital Clock!

It's easy with the Calectro
Digital Clock Kit! The com-
plete kit with everything
necessary for fast, easy

RADIO-ELECTRONICS
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assembly, including illustrat-
ed step-by-step instructions.
See the Digital Clock, TTL
Power Supply, Motor Speed
Control, DC Regulated
Power Supply and Burglar
Alarm kits at Calectro dealers
everywhere!

AM-PM indicator

-1 10 V operation

f Step-by-step instruction
= booklet

Catectzo Kitd- Ready to Assembte
Fun - Practical - Educalional

r
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Now you can service with
a TEKTRONIX Oscilloscope for as little as $695°

Cost ot service instruments is an impor-
tant factor in any purchase. But so is
reliability. Now T900 Oscilloscopes give
you both Tektronix quality and reliability
at prices designed for cost sensitive appli-
cations.

T921—Ds to 15 Mhz; single trace,

single time base.............. $695°
T922—Dc to 15 MHz; dual trace,

singletimebase .............. $850"
T932—Dc to 35 MHz; dual trace,

singletimebase .. ........... $1195°
T935—Dc to 35 MHz; dual trace,

delayed sweep time base . . ... $1395*

T912—Dc to 10 MHz; bistable stor-
age; writing speed to 250
cm/ms; dual trace, single time
base ......... ... .o $1300°

Performance to Spare

All T900 scopes feature large (8x 10 cm),
bright crt’s; sensitivity of 2 mV/div to 10
V/div in twelve calibrated steps; regu-
lated power supplies; and 3% accuracy.
T900 Oscilloscopes are also equipped

*All prices
include 10X @
probes. U.S. L

with important convenience features;
beam finder, single knob triggering, auto-
matic selection of chopped or alternate
mode, and automatic selection of tv line
or frame display (except T912 Storage
model). T900 scopes are compact (7x9x
19 in.) and lightweight (only 16 Ib.). They
are available with a full selection of ac-
cessories.

For a demonstration of any T900 Oscillo-

scope or a free copy of the new T900
brochure, write to Tektronix, Inc., P.O.

Box 500, Beaverton, OR 97077. For im-
mediate assistance, call (503) 644-0161,
extension T900.

T900 Series

the quality low cost i .
Oscilloscopes gg

sales price
FOB Beaver- TEKTRONIX:
ton' Oregon. - commm::’cI'l‘:vlt:nl excelience
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Jolt 4K RAM Module

CIRCLE 87 ON FREE INFORMATION CARD

1 WAS INTRODUCED TO THE EXCITING REALM OF
microcomputers and machine language pro-
gramming through the JOLT CPU board.
and I continue to have great respect for the
system. For some time. [ have been eager to
expand the system’s memory and get on to
bigger and better things. And that is what the
4K RAM board is all about—a nice large
chunk of additional programming space.

Packaged onto the 4.25 X 7-inch JOLT
board are a total of 36 integrated circuits. of
which 32 are the memory devices. The only
other components are 18 bypass-capacitors
and three jumper wires. Each memory IC is
organized as 256 4-bit words. Multiplying 256
by the 32 IC’s gives 8192 4-bit words.
Converting to the 8-bit word length of the
6502 uP. the number of words is halved to
4096. or 4K for short.

There are 8 input-address leads to each
memory |C to address the 2* (256) words. and
4 output lines. The eight least-significant
address lines (A0-A8) originating from the
CPU card. feed the eight memory-address
terminals of all the memory IC's in parallel.
CPU address lines A8 through All are the
inputs for a 74154 4-line to 16-line decoder.
Each output from this IC connects to the
enable pins on a pair of memory IC's. The
four input/output data leads on one of the
pair connects to the RAM board data lines
DO through D3. and the other circuit to D4
through D7.

This leaves the upper four address lines
A12 through AlS. In the JOLT scheme of

things. one-half the total memory space has
been reserved for user RAM and the other
half for inputs. outputs and other peripheral
functions such as the interval timer on the
MOS Technology 6530 IC. The AT4 input is
permanently wired to the chip-enable pins of
all the 32 memory circuits, which blocks off
two 16K blocks from 4000, to 7FFF,, and
COO00, to FFFF,.

Address lines A12. A13. and A5 or their
complements are connected to assign the 4K
board to a segment of the remaining 32K
memory space. Two gates of a 7400 quad 2-
input NAND gate are wired as a three-input
gate that connects to the two enable pins of
the 4-to-16 line decoder. As an example.
when Al2. Al13 and Al5 are all comple-
mented. and since Al4 is permanently
complemented. the most significant hex
address digit of 0 would enable the decoder
and the memory will respond to addressing
from 0000 to OFFF.

The basic CPU board comes with 512
words of RAM assigned to 0000 to OIFF. If
the 4K board is assigned 0000 to OFFF. the

continued on page 32

Make working on CB’s easier
with the CommLine from Hickok.

a) Model 217 Semiconductor Analyzer. $169

b} Model 385 Autoranging 500 MHz Frequency Counter. $499
¢} Model 244 Mobil/Comm Power Supply $125
d. d) Model 334 Digital Multimeter $234
e} Model 388X Pro CB In-Line Tester. $475
e. ) Model 256 CB / RF Signal Generator. $199
g} Model 270 Function Generator. $189
h} Model CL-1 CommLine Rack Cabinet. $35

f, Hi C K OK Toputtogether exactly the CommLine

CB Service Center you need.

Comm[ ine see your Hickok distributor.

- HICKOK

the value innovator

INSTRUMENTATION & CONTROLS OIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Oupont Avenue » Cleveland Ohio 44108
(216) 541-8060 . TWX B10-421-8286

CIRCLE 7 ON FREE INFORMATION CARD




T4 6800-SOFTWARE

WARNING - It has been determined that reading this ad may be hazardous to your health, if you own
another type computer system We will not be responsible for ulcars, heartburn, or other
complications if you persist in reading this material.

4 K BASIC° — 8 K BASIC°

Full floating point math

" 1.0E-99 to 9.99999999E+99 number range
User programs may be saved and loaded
Direct mode provided for most statements

Will run most programs in 8K bytes of memory (4K Version)

or 12K bytes of memory (8K Version)

USER function provided to ca!l machine language programs
String variables and trig functions—8K BASIC only

STATEMENTS

COMMANDS FUNCTIONS
LIST REM END ABS t VAL t SIN
RUN DIM GOTO" STOP INT tEXTS tCOS
NEW DATA ON...GOTO* GOsus® RND tLENS tTAN
SAVE READ ON...Gosug* PATCH® SGN t LEFTS 1tEXP
LOAD RESTORE IF...THEN* RETURN CHR tMIDS tLOG
PATCH LET® INPUT t DES USER t RIGHTS tSQR
FOR PRINT* t PEEK TAB
* Direct mode statements NEXT t POKE
t 8K Version only
MATH OPERATORS RELATIONAL OPERATORS Yo
- (unary) Negate =  Equal BANKAMERICARD
Multiplication (> Not Equal
/  Division 4 Less Than
+ Addition >  Greater Than master charge
~ Subtraction <= Less Than or Equal St
t + Exponent >= Greater Than or Equal

© Copyright 1976 by Southwest [echnical Products Corp. 4K and 8K BASIC Version 1.0 program muterial
and manual may be copied tor personal use only. No duplication or modification for commercial use of any

Rind is authorized.

s "’,-'/ ".i'/ /:;4'/ M})}/}i}}fﬂ}m} Wiliina.

You guys are out of your minds, but who am 1 to complain. Send —

[J 4K BASIC CASSETTE $4.95 [] MP-68 Computer

0 8Kk BASIC CASSETTE $9.95 Kit $395.00
NAME
ADDRESS
CITY STATE ZIP

Southwest Technical Products Corp.
Box 32040, San Antonio, Texas 78284
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EQUIPMENT REPORTS
continued from page 30

first 512 words would overlap the CPU
memory space and the memory on the CPU
board would have to be removed. Microcom-
puter Associates recommends that additional
memory space be filled starting at 1000. That
makes good sense and that is preciselv where
1 wired it by inverting AlS and Al3. while
using the noninverted Al2 lead. Two CMOS
circuits (a 4050 non-inverting hex-buffer and
a 4049 inverting hex-buffer) buffer these
high-order address lines as well as AR
through A1l

Don’t get worried by all this: the documen-
tation is excellent and there is a simple chart

telling where to connect the three jumpers for
all possible memory space allocations.

Also interconnecting the CPU and RAM
boards are the cight DO through D7 data
leads and the RW (read-write) and WRITE
signals. The data lines are bi-directional for
both reading and writing data. RW is wired
to the 32 output-disable pins in parallel.
When the signal is at a logical l—a read
condition—the data lines become high-
impedance inputs. The R /W memorv 1C pins
connect to the CPU WRTTE lead: when it is
low the memory is in its write state. Only the
pair of memory 1C’s selected to write at anv
time will present a low drive impedance to
the data lines.

Construction of this board calls for the
same care as all computer boards. The right

P2 :_A_ 424 + 4%
- -
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No imitators here. These are the original,
genuine CHANNELLOCK tongue-'n-groove
pliers. The ones with the smooth-working,
machined, undercut mating parts that
can't slip out. The ones with the reinforc-
ing flange that practically eliminates stress
breakage. The first of their kind and still
best of their kind. Be sure you get the
real thing. CHANNELLOCK. Look for the
trademark on the handle.

CHANMNELLOCK, INC., = Meadville, Pa. 16335

b,

-~

A

No. 430 « 107

No. 440 = 12"

No. 442 »

No. 460G = 16"
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tools are a must and should include a first-
class soldering iron and a magnifving glass.

The 4K memory board can be stacked with
the CPU. PIA, power supplyv. and future
options using connectors for the address.
data. and control lines. or with simple wire
loops.

Tvpical current drain is l-amp from a
single S-volt power supplv. And tvpical
boards do exist since our sample took just
about | amp. The maximum current drain is
1.9 amps. You must evaluate vour power-
supply situation and may have to beef up its
capacity. The standard JOLT supply will
support a CPU. 4K RAM. and an | O
card.

Just what does 4K of memory do tor vou?
A mathematical operating svstem easily fits. |
have just finished writing a floating point
package that uses a little more than 1K of
memory.

The JOLT 4K RAM card sells for $199 in
kit form and $249 assembled. It is available
from Microcomputer Associates. 2589 Scott
Boulevard. Santa Clara. CA 95050. Also
available are cards for the Intel 8080A and
the Motorola 6800. The Signetics 2650 system
is on the drawing board. R-E

Helectronix L-15 Pulse-
Sweep Function Generator

HELECTRONIX FUNCTION GENERATOR

o
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THE FUNCTION GENERATOR 1S RAPIDLY REPLAC -
ing the audio-signal generator on the service
bench. It is actually an audio-signal genera-
tor. but much more versatile and covers a
wider range of frequencies and waveforms.
With modern IC’s. it can do many tricks not
before possible. A good example of this is the
model L-15 Pulse-Sweep Function Generator
made by Helectronix, 8100 St. Clair Av.
North Hollywood. CA 91605.

This is an extremely compact little instru-
ment. only 6 X 2 X 4 inches (16 X 8 X 10
em.) It has all of the standard function
generator outputs—sine. square and triangle
waveforms. We've used squarewaves for
audio testing for quite a while and they're
still good. You'd be surprised. though, at how
handy a triangle wave really is! It will show
up any tendency of the equipment to clip
(when the wave form peaks flatten). Any
other kind of distortion will show up as a
curvature of the straight (sloping) sections of
the waveform.

The frequency coverage of the L-15 is
wide—from | Hz to 100 kHz in 5 switched
ranges. A variable control calibrated from
X1 to X 10 is also provided for fine-tuning
the frequency. if needed. An AMPLITUDL
control sets the output level of the sine and
triangle waveforms. The waveforms can be
selected by a switch. The squarewave has its
own output jack on the front panel. All
outputs have an impedance of 600-ohms and
are short-circuit proof.

continued on page 34



EVERY PROJECTIN
THIS BOOK IS ANOTHER
REASON TO OWN
CSC’S QI SOCKETS AND
BUS STRIPS.

Variety - 10 models from 70 to 530 solderless
tie-points feature snap/lock design to expand or
coniract your breadboard to fit every circuit

and budget requirement

Versatility — Use with virtually all types of parts
inciuding resistors, capacitors. transistors
DIP's, TO-5s. LEDs. transformers, relays

pots, etc. Most plug-in directly and instantly
tn seconds. No special jumpers required — just
lengths of #22-30 AWG solid hookup wire
Molded-in holes let you mount QT units
securely on any flat surface with 4-40 flat
head screws, or 6-32 self-tapping screws
from behind panel

Economy - Sockets are priced as low a
£3.00* Save more money by eliminating
heat and mechanical damage to
expensive parts. re-using components
Speed — For fast circuit layouts. QT
Sockets have 5 interconnecting tie
points per terminal: Bus Strips feature
2 separate rows of interconnecting
terminals. Both connect and dis
’ connect easily. without damage to
g, e socket or parts

With QT solderless bread
boarding sockets and bus strips, ™
you can build twice the projects in
half the time. Because making
connections or circuit changes is
as fast as pushing in—or pulling
out—component leads. No special
clips or jumpers required. either

When you're building circuits
just for the fun of it, you can take
them apart in minutes—not hours
So you save money by re-using parts,
while eliminating heat damage to
expensive components. Interlocking
QT Sockets and Bus Strips are
infinitely expandable, too: start small
and “grow breadboards as large as
you wish

For as little as $3.00, you can get

Visibility - All parts are instantly and

alot more out of your time in electronics : “"'"_.h cag‘,'.y V,S,gc and acuess,b?f-_ for
so why not treat yourselfto a QT = gl quick signa tracmgd‘ ircuit analys

2 : “'. : s and diagramming

Socket (e . o -‘a‘ Durability — Higher-temperature
| ¢ Length ¥ | Lenqm | Hote- | Wl unit - sockets with abrasion-resistant

| #— Hole - to-Hole —) 9 | toHote | TN price 3 - glass-filled plastic. rated better
™ I ) U B = than 100°C. Screw-down-and

BaLLF interlocked design provides high

| o, QT-59S | 65 6.2 118 ! 12.50

s s smenes e s ove QT-59B | 6.5 6.2 20 250 i.ﬁrx . . gt mechanical strength
[ v . - ® - Reliability — Ruggedly designed
- QT-478 | 53 5.0 94 11000 | (S i to professional engineering
noomsswasnows QT-47B | 5.3 50 16 225 W standards. for heavy day-in
3 , day-outuse NON-corrosive
‘3'2 - QT-35S 41 38 70 8.50 st ed nickel-sil ontacts
e QT-358 | 4.1 38 12 200 | Wk h Vi
4 P a IC yNNeclc 1y
y - QT-18S | 24 2.1 36 4.75 ba k{ng prevent h.vrnng’when
Tal e ~ 1~tivo ¢ [=Tal l.~
- Qr-12s| 18 | 15 24 375
E , CONTINENTAL SPECIALTIES CORPORATION
QT-85 | 14 1.1 16 325 |
s .
are ' ar.7s | 13 1.0 14 3oc |
See your CSC dealer or call _ o 44 Kendall Sireet. Box 1942
203-624-3103 (East Coast) or 415-421-8872 (WeStCOaSY) .. coue: hiice Box 7609 20 Francisco CA 4110 +4 15451 2825
major credit cards accepted. TWX 910-372-7992

"Manutacturer s suggested list ® Prices and specifications subject to change without notic2
1976 Continental Specialties Corporation
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Iincredible

counter!?

Iincomparable price!

A 500mHz (6- Digit) FREQUENCY
COUNTER for under 40 cents per mHz!
Figure it out. It adds up to unheard-of
savings! With guaranteed quality to
match and exceed overpriced brands.
Let us prove it to you now!

109°°

$199.95 assenibled

(6-DIGIT/500mHz KIT)
FREQUENCY COUNTER

Perfect for: CBers, Hams, Service Techs, & Experimenters!

* HAM, CB, &8 COMMERCIAL BANDS + WIRED 8 TESTED AVAILABLE + 100HZ READOUT * 6 DIGITS
* CRYSTAL TIME-BASE * 1Hz OPTIONAL - MASTER CHG. / B. AMERICARD OK + ADD $2 SHIPPING

Incredible counters starting at $45.95 are also available!

Hu'co All counters can be factory wired and tested. Write or call today!

Box 357, Dept. 62, Provo, UT 84601 (801) 375-8566
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PTS TV TUNER

GIVE YOUR CUSTOMERS
SERVICE, NOT EXCUSES.

TEST INSTRUMENTS...

EQUIPMENT REPORTS
continued from page 32

The squarewave output of the L-15 is
fixed-amplitude (4.5-volts minimum) and
TTL compatible. The risetime and falltime
are 1.0 microsecond. Beside this, a DuUTY
CYCLE control can be used to give pulses of
either polarity. from a 5% 10 98% duty-cycle
(This controls the pulse-widih. In tests on a
scope. we found that we could make stable
puises that were verv close to only 1.0 micro-
second wide!)

You can also use one of my pet quick-
check tests, an audio-frequency sweep with
the L-15. All vou have 10 do is apply a
variable voltage 1o a jack that is provided on
the back panel. The voitage-controlled oscil-
lator will give sweep ranges from 100:1 to
1000: 1. Sweep width depends on the ampli
tude of the applied voliage, which can be
from 0.5 volt to 10 volts maximum. Excessive
sweep voltage will make the output clip, so
watch it!

The design /ooks simple. It is built around
the Intersil 8038 VCO IC. Its sinewave and
tnangle wave outputs are fed into a high
slew-rate op-amp for buffering. This op-amp
also provides a short-proof output with a low
impedance. The TTL squarewave is derived
from the triangle wave and fed into another
op-amp. The other input of this op-amp is
pulse-width modulated between the + and

voltage supplies. This lets you get either a
logic “1” or “0"” by adjusting the duty-cycle
control either fully clockwise or counter
clockwise. Because all signals have a common
source, the VCO. all of them can be swept if
the need arises.

The sinewave output can be varied from 0
10 20 volts P-P, at a distortion of 0.5% typical
The triangle wave's amplitude varies over the
same range, and its nonlinearity is 2% maxi-
mum

The L-15 sells for $75.00 fully assembled
and tested. You can also get it in kit form for
$55.00 plus $2.00 for postage and insurance.
The PC board, a complete schematic and
parts list can be had for $10.00. A wide range
of choices!

This is a versatile litile instrument and one

With o PTS anolyst you know immediotely it a set's tuner is malfunctioning. And

that you'll be seeing on more and more
it it is, the onolyst can replace the defective tuner white it is sent to PTS for repair.

service benches pretty soon. It can be used
for a great many tests on all kinds of home

No delay, no lecving customers without the use of their set, no excuses. All you

RADIO-ELECTRONICS
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have left 1o give is service.

PTS TUNER ANALYSTS
Availoble preassembled or in money saving Do-It-Yourself kits.
Specify Color: Wolnut, Blue or Block. Hondles ovoiloble ot no extra cost.

VHF Port-A-Anolyst (1010} ................ T T T LT T e e— ...$49.95
Kiit (1O VOK )¢ 5 5§ty sians @ @ 2a o oo e S S50 5 3 wisnn oo p o o snoros TG 5 own @ 1 ormt A $43.95
UHF Conversion Kit (UKT-10) .. ... ...ttt $16.95
All Chonnel TV Tuner Anolyst (2002) .. ..., $44.95
KM (20002K) 5 nvsmp gt mm o5 P 3p - TOES® 9 BT 6 v 61 mr 4 8 e a0 o030 $39.95
All Chonnel Part-A-Tuner (3000) .. .. .. ... ... iiiutiieiiiannennnnns $49.95
KB (3001K) sspssasraansasans o o m BONRME NIRRT € 4 1 4 bna DI B 58S 1 W i $43.95
All Channel Part-A-Analyst (4001) . ....... ... ... iiiiiiinnnen... $59.95
I (00N K) e s i L H S5 1E 5 H a5 A WYV o i, Do e & o = A $49.95
All Channel Field Strength Analyst .. .......... ... ..., $94.50

Not Available in Kit Form

For more information or to order PTS TV tuner test instruments, contoct

PTS ELECTRONICS

P.O. Box 272 Bloomington, IN 47401 812-824-9331
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OR, check the white pages for the location of the PTS branch neorest you.

/

INC.

entertainment electronics and for testing
digital circuitry, which is going to be showing
up in our shops pretty soon. R-E

Non-Linear Systems FM-7
Frequency Meter

¢

——
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REMEMBER THIS OLD CLICHE: "GOOD THINGS
come in small packages™? The cause of this

continued on page 36



ELECTRONICS BOOK CLUB

717 40 (VN2

Get All _
Three Of These =
Huge Books
For Only
$1.99

gt )

ot 1IAINT 774 55¥13 ONZ |
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MASTER HANDBOOK/1001 ELECTRONIC CIRCUITS

Here are IC and transistor cwcuts for practically anything and
everything—with ALL the data needed to put them to work It's the
deal schematic sourcebook for all active techmcians. engineers, ex-
penimenters, amateurs—1or anyone who must occaswonally or re-
gularly construct or adapt electromc cwcuts for any purpose
whatsoever Each circuit diagram has every component carefully
labeled. and every schematic 1s accompanied by all the info you need
to construct the circuit for use in your own indwidual apphcation It
there are coils to be wound. you'll fing fult and compiete coil-winding
details right there on the spol 1 special parts are required, you won't
have to invest a lot of ime and effort before the fact, lor it s all there
betore you in condensed captions The circurts included are com-
pletely up-to-date, and have been designed. built, tested. reworked
as necessary, and pertected You'll ind any Circuit you re ever likely
10 need in the pages of this nch volume Includes an ultracomplete
22-page cross-reference index so you can quickly tind the circurt you
need The schematics are classified according 1o general apphcation
It you re in the business of servicingtepawing commercially built
electronic equipment, you re going to especially appreciate the com-

ot iIC which includes base dia-
ovams for most oopuhr ICs. and gives you all the info you need to
adapt the IC packages ot one manutacturer to the circuit apphcations
ot another 602 pps . over 1250 Nus.

2ND CLASS FCC ENCYCLOPEDIA

Truly a one-volume electromcs Wbrary ail by tset a 602-page
supercourse in electromcs that belongs on the bookshelt of everyone
nelectronics 1 5 as sweeping ang all-encompassing as the FCC ex-
amsell tsa quick-guide 10 learming the answers to the 2nd and
3rd Class FCC exams (plus Element 9, for the broadcast endorse-
ment}. as well as an intensive. no-nonsense seres of courses that
can make you the master of any held related to rado communmication
A gpecial teature of thrs unique guide 15 the short-form, long-torm
answer format to hundreds of FCC-posed questons Whenever
possible the answer 10 3 queston 1S divided Into the shortest answer
needed to satrsty the FCC requrements a longer answer then shows
how any similar queston may be answered. and 1s inCluded tfor re-
ference or for more complete understanding Queshons appear in
nalicized type A boidtace type sechon in most answers enables you
to immediately extract from the detasied discussion that portion
which Girectly answers the specihc queston These theory
packets amount fo an comp! ap
proach to the FCC exam, and are |usl one of the many ways in which
this book 1s one of the easwest-to-use ol all radio courses An ex-
tremely complete 5000-wor g index, tully cross-referenced provides
nstant access 10 any rule, tormula, circuit diagram. or techmical ex-
planation 602 pps over 600 iltus

DICTIONARY OF ELECTRONICS

This huge quality dictionary 1s a handy reference that will serve most
ot your needs—extremely useful in whatever connection you have
with electromcs  Detines most all of the electronic terms you will run
across in your everyday reading  from aipha particles through zoom
fens including those tound n rad TV communications, radar.
electronic instrumentation, broadcasting. industrial electromcs  etc
The concise but clearly written defimtions from all the various
tranches of electronics are of value 10 techmicians engineers, hob-
byists expenimenters. and students It provides full, complete and
easity under of of specitic elec-
tromes terms A umique feature is the cross-indexing whereby key
words contained 1n the detimtions {words that are defined more tully
elsewhere in the book) are prnted in small capitais so the user 1s not
left n the dark by any detimiion Appendices Drovide you with
stll more data—an exiensive bst of units and abbrewiations,
graphc symbols used in schematics, component color codes db
conversion tables, data on the electromagnetic spectrum, tube base
dagrams, etc 420 pps 487 ilius

invites you to take this
1624-page electronics library
for only

Only $1.99 for

all three!

S / Regular List

P

* IS prpan  Witha Trial
mmmﬂ i Membership in
s | of eeavie, the Book Club
, iz that Saves you
/g 25% 10 75%on
:::"":"l“"’s a wide selection of
\ rckedaces  @lectronics books

et us send vou these three prartical. ime and-

monev-saving books as part of an urusual offer
of a Trial Membership in Electronics Book Club

Here are quality hardbound volumes. each
especially designed to help vou increase vour know-
how. earning power. and enjovment of electronics

These handsome. hardbound books are indicative
of the many other fine offerings made to Members

important hooks to read and keep volumes with

your specialized interest in mind

Whatever vour interest 1n electronics—radio and
TV servicing. audio and hi-fi industrial electronics
sommuncations. broadcasting. electronics as a hob-
bv—vou will find Electronics Book Club will help vou
get the Jab vou want keep it improve it or make vour
lessure hours more enjovable With the Club prov ding
vou with top qualty books. vou mas broaden vour
knowledge and skills to build vour \ncome and n-
rrease vour enjoyment of electronics, too

This Special Offer 1s just a sample of the help and
generous savings the Club offers vou For here 1s a
Club devoted exclusively to seeking out only those
nitles of direct incerest to vou Members are annually
offered over 50 authoritative books on a!l phases of
electronics

This extraordinary offer 1s intended to prove to
vou. through vour own experience that these very real
advantages can be vours that it 1s possible to keep up

Facts About Club Membership

@ The 3 introductory books carry a publishers retad price of
$33 85 They are yours for only $1 99 (plus postage and
handling) with your Trial Membership

® You will receive the Club News describing the current
Selection, Alternates and other offerings. every 4 weeks (13
hmes a year)

® If you want the Selection, do nothing 1t watl be sent 1o you
automatically 1t ycu do not wish to receive the Selection, or if
you want to order one of the many Alternates offered. you
simply give instructions on the reply form {and in the en
velope) provided. and return it to us by the cate specded
This date allows yDu at least 10 days n which to return the
form 1 because of late mail delivery. you do not have 10
days to make a decrsion and SO receive an unwanted Selec
tion. you may return it a1 Club expense

® Personal service tor your account—no computers used'

® To compiete your Trial Membership, you need buy only
four addiional monthly selections or alternates during the
next 12 months  You may cancel your Membership any time
after. you purchase these four books

® All books—including the Introductory Ofter—are fully re-
turnable after 10 days it you're not completely satisted

® All books are offered at low Member prices plus a smatl
postage and handhing charge Prepaid orders shipped
postpad

® Continuing Bomus It you continue after tus Trial Mem-
bership. you wal earn a Dividend Certificate for every book
you purchase Three Certificates, plus payment of the
nominal sum of $1 99 will entitie you to a valuable Book
Dridend of your chowce which you may choose from a kst
provided Members

CIRCLE 16 ON FREE INFORMATION CARD

with the lterature published n vour areas of in-
terest and to save substantially while so doing As
rarl of vour Trial Membership. vou need purchase as

w as four hooks during the coming 12 months You
would probablyv buyv at least this many
anvway without the savings offered through Club
Membership

To start vour Membership on these attractive
terms. simply fill out and mail the coupon today You
will receive the 3-volume Electronics |.ibrary for 10-
day inspection  YOU NEED SEND NO MONEY'® If
vou are not delighted. return them within 10 davs
and vour Trial Membership will be cancelled without
cost or obligation
ELECTRONICS BOOK CLUB. P O Box 10 Biue Ridge Summd Pa 17214
TYPICAL CLUB SELECTIONS {and List/Club prices|

9 $9 9535 95—

VHFUHF Fire. Police, Ham Scanners Service Manual
$0 95535 95—Modern Guide To Digital um: 59 9535 gtl
Radio Schemati
$9.95—Color TV YMC hﬂhool $9 9554 95—CBer's Handy-
book Ot Simple Hobby Projects $6 9533 95— Modern Elec-
tronics Math $12 9558 95—Electromc Music Circuit Gwdedook
$9 95'$5.95—Build Your Dwn Working Robot $8 95
$5.95—intro Jo Medical Electronics $9 9536.95—21 Simpte
Trangistor Radios You Can Build $6 96 33.95—Ham Radio Ad-
vancec Class Licanse Study Guide $8 95 34.95—Aviation Elec-
romics Handbook $11 95487.95—Practicat CB Radio Reparr
$8 95.55.95—Rato Astronemy lor ihe Amateur $8 9535.95

ELECTRONICS BOOK CLUB

P.0.8ox 10
Bive Ridge Summit. Pa..

17214

Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 3-volume
Electronics Library, invoicing me for only $1.99
plus shipping. if not delighted, | may return the
books within 10 days and owe nothing, and have
my Trial Membership cancelled. | agree to
purchase at least four additional books during the
next 12 months, after which | may cancel my
Membership at any time.

Name Phone
City
State Lip

{Thrs oftes vaird for new Members only Forexgn and Canada add 10°s) RE-116

9261 HIBWNIAON
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the gift
_}everybody

| loves...
\

e
 Wineless
remate contrl
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Here is a gift that will always
please, exciting sports car
action for all ages, the BCM-100.
From up to 300 feet away you
can race this car in any room,
on sidewalks or driveways..
steering it left or right...
stop it, send It In reverse and
forward again. The BCM-100 is
more than a toy...both car and
remote control have rugged,
sophisticated circuits that
rival highly developed commer-
cial devices. Battery-powered
safe for everyone to operate. Control
circuitry includes 37 transistors
8 diodes and 1 crystal. Suggested
retail per set $59.95...Now tor
Christmas only $49.95PPD.
(Less batterles)

[
e‘c EASTERN INDUSTRIAL CORP. INC

1380 Jarvis Ave., Elk Grove Village,
(312) 640-8737

111. 60007

Send details and literature
Send _ BCM-100 sets at $49.95

Ck. or MO enclosed.[] Send C.0.D
Ill. residents add 5%

30 day guarantee on all parts and labor.

Name
Address
City
State _ 2ip

(Dealer Inquiries Invited)
CIRCLE 72 ON FREE INFORMATION CARD

EQUIPMENT REPORTS
continued from page 34

is a complex, accurate instrument in an unbe-
lievably small box. 1t is the FM-7 Frequency
Meter manufactured by Non-Linear Systems.
Inc. (Just when | was getting used to saying
“frequency counter™ they call this one a
frequencv meter.)

The whole instrument measures only 1.9 X
2.7 inches. and 4 inches deep. The panel has
one BNC connector and a two-position
switch: that's all. The top half of the panel is
a nice-sized LED readout with seven digits
This small size includes the self-contained
batteries that are rechargeable.

They’ve taken full advantage of the space
saving possibilities of integrated circuits, of
course. The model FM-7 is a direct counter
The preamp circuitry conditions the input
signal. amplifies it and then counts the input
pulses for 1 second and displays the result for
| second. This results in a display that is
updated every two seconds. The display is
multiplexed (each digit is scanned) which
reduces power drain. The scan rate is fast
enough so that there is no perceptible flicker

highly accurate 2.097152 MHz crystal
oscillator is used as the tmebase: this
controls the counting and gating circuitry,
even the l-second gate.

The switch selects one of 1wo ranges: 010
MHz that gives a |-hertz resolution on the 7-
digit display. and a full-scale range of 100
MHz that is usable to 60 MHz with a resolu-
tion of 10 Hz. This is well within the FCC
standards for frequency measurement. Be-
cause of the use of the 7-digit display. the
instrument can be calibrated to 0.00001% for
a given temperature and battery voltage

The instrument comes complete with a
coaxial cable terminated in alligator clips, the
NiCad batteries and the battery charger
Fully charged batteries will give continuous
operation for two hours; it can be recharged
completely in 14 hours. It can be operated
from the AC line while the batteries are
being charged. Overcharge protection is built
i, so there is no chance of over-charging. In
emergencies, the NiCad cells may be taken
out and the unit operated from four standard
AA cells. These cannot be “charged” of
course. Battery replacement is very simple
the back cover of the case snaps off and the
works slide out so that you can get to the
batteries.

For calibration testing, the display can be
checked against a frequency standard. If the
readout is not accurate to one part in 107, it
can be adjusted: There is a trimmer capacitor
that is accessible by taking off the back cover.
Calibration should always be made with the
batteries fully charged. Temperature stability
1s given as + 10 PPM (parts-per-million)
from O°C to 40°C. The accuracy is + |
count * timebase accuracy.

The sensitivity of the model FM-7 is good.
In fact, you can make frequency readings
for example, on CB radios—by simply wrap-
ping the red lead of the input cable around
the coax where it comes out of the CB case.
There’s enough RF leakage in a typical coax
so that you get plenty of signal. To read the
RF from the antenna, clip a short piece of
wire in the red clip. about 8 inches long, and
hold it up parallel with the antenna rod. |
tried this both ways and they're right—it

works! .
continued on page 38

TEST
SEMICONDUCTORS
ANYWHERE

Portable,
in-circuit tester
for all hipolar

transistors,
Darlingtons,

B&K-PRECISION
MODEL 510 $90

e Combines Dynapeak® testing
method with HI/LO power
drive

¢ Tests semiconductors and
identifies all leads; base,
emitter, collector in LO drive

® Provides GOOD/BAD
indicator in circuits with
shunt resistance as low as
10€); shunt capacitance up to
25 uF, in HIl drive

® Test performed as quickly
as one can turn the switch

® Measures 658" x 3%" x 134"

® Weighs 1/2 pound, less four
‘AA’" batteries

® Price includes test clips and
carrying case '

® Available from local B&K-
PRECISION distributors

o1 PRECISION

PRODUCTS OF DYNASCAN
6460 West Cortland Avenue
Chicago, lllinois 60635 - 312/889-9087

In Canada: Atlas Electronics, Toronto
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LIVE IN THE WORLD
OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed with
{’lmllng and ul:us.u.,‘ll values in electronic, hobby
and science ilems plus 4.500 tinds for tun. study
or profit for every member of the family

A BETTER LIFE
STARTS HERE

SAVE 50%!
8 X 20 MONOCULAR

Fantastic bargain! Top quality Spy
Scope, a $30 value, now offered at
$14.95! Our special purchase saves
you 50% and you get 100% coated
optics: 393 ft. field of view. Only 2
o0z.~stores in pocket, purse, glove

compartment. Fits in your palm—

peer into hard to-see places without letting subject know
you're spying. Great for birders and race fans; incls. neck
strap, leatherette 31,x1!4x2” case. Beautiful brushed metal
tinish. Buy two—one for a gift!

Stock No. 1568EH . $14.95 Ppd.
® © © 0000000 000 O O O O 0O
SEE MUSIC IN

PULSATING COLOR

New 3-Channel Color Organ adds
to music listening pleasure, lets
you modulate 3 independent
strings of colored lamps with in-
tensity of your music to create an
audio "light show.” They flash,
vary in brightness related to
music’s rhythm, pitch, volume—puisating lighting perfor-
mance to music! Fully assembled & priced half that of
others, the Edmund Sound To Light Control is a terrific value,
Plug in, turn on!

No. 42,309 EH (ASSEMBLED) $17.95 Ppd.
No. 42,336 EH (UNASSEMBLED) $13.95 Ppd.

AN ALPHA MONITOR FOR $34.957

Yes, because you built it! Use your
ability to tune in your brainwaves,
an aid to relaxation, concentration.
Kit incls. everything you need (ex-
cept 9v trans, batt.) to own a portable
selfcont, BIOFEEDBACK unit for a
pittance: steth, earphones, electrode
headband, solid-state circuitry; 5 microvolt sensitivity, more!
Compl. assembly instructions & op. manual. With basic
electronics knowledge, you can do it!

No. 61,069 EN (KIT) ....... $34.95 Ppd.
No. 71,809 EH (FULLY ASSEMBLED) ...l $55.00 Ppd.

® 0 0000000000000 0000
4Y3” ASTRONOMICAL TELESCOPE

See moon craters, rings of Saturn,
double stars. New equatorial mount.
f/10, Y4 wave mirror (Pyrex®).
Gives theoretical limit of resolution.
Rack & pinion focusing. Aluminum
tube, 6X finder, 1” F.L. 45X Keliner N\
achromatic eyepiece and Barlow 4
lens to double & triple power up to
135X. Free Star Chart plus 2 Books.

Stock No. 85,105EH . . . (Shipping Wt. 42 Ibs). $159.50 FOB
4Vs WITH CLOCK DRIVE #85,107EH $199.50 FOB
6’ REFLECTOR TELESCOPE (48X to 360X) #85,187EH $249.50 FOB
6” WITH CLOCK DRIVE #85,086EH $285.00 FOB
3” DELUXE REFLECTOR (30 to 90X) #80,162EH $ 89.95 Ppd.
STANDARD 3~ REFLECTOR #85,240EH $ 59.95 Ppd.

MAIL COUPON FOR
GIANT FREE

GREAT FOR CHRISTMA IFTS! i
UNIQUE SELECTION OF :
LONG-LASTING GIFTS poop i‘ff’ 2‘32“'

LOW COST PORTABLE
INFRA-RED EYE

Sexur

For Infrared crime detection survedlance,

source (90 nite vision!), 6032 |.R. converter tube, 1/3.5 obj. lens, adjust. tri
plet eyepiece, auto lighter adapter. 1.6X, focuses 10’ to int.; 6, 12v DC

Not avail. to CA res. exc. authd. pess./sci., educ.

No. 1683EH (11x14% x 37) ...
BINOCULAR STYLE: AS ABOV|

No. 1685EH (SUPER BRIGHT I.R. EVE) $329.95 Ppd.
.._‘................
g , CANT SLEEP,
| AUES" RELAX?
; | TRY THIS!

Electronic sound conditioner
simulates 4 kinds of soothing
_/‘ sounds of ocean surf and

rain. “‘White sound’ heips
mask unwanted noise, adds restful. intriguing background sound. Program
the solid state unit to your own noed: 2 surt, 2 rain; or “white sound”,
proven by medical tests to have analgesic effects. Great for meditation, rest-

lessness, deeplessness ogy.
(A)No. 71,99 (TYaxx3") 110V AC ... ones 0. $79.95 Ppd.
(B)-AS ABOVE, BUT “WHITE SOUNC” ONLY
No. 71,980EH (6" Rd.x3%" Hi) ...... $28.00 Ppd.
'TEEEXREEXRENXRENNN N N B B I N/
PRO ELECTRONIC
SOUND CATCHER

Parabolic mike w/183," transpar-
ent reflecting shield & 2 L.C.'s in
amplifier magnifies signals 100x
that of omni-direction mikes
Catch sounds never before heard!
Highest signal to noise ratio poss.
Earphones, tape recorder output,
tripod socket; req. two 9V trans. batt. (not incl.).

No. 1649EH (5% LB.) ... . .$299.00 Ppd.
LOW COST MODEL: NO EARPHONES, ELECTR. CIRC.

No. 1665EH . $149.95 Ppd.
LOWER SENSITIVITY ECON. MOD. W/0 ELECTR.
No. 80,242EH $89.50 Ppd.

LEARN HOW TO RELAX BETTER!
New inexpensive biofeedback
monitoring device helps you learn
tension reduction techniques w/o
electrode headbands, messy
creams. Designed by clinical psy-
chologists working in the stress
reduction field, this handsome
Executive Galvanic Skin Response
Meter features solid-state electronics for great sensitivity,
compactness, dependability Walnut & gold-plated brass
case. Uses 9v batt. (incl). Learn to take a 10-minute ‘‘vaca-
tion’* at your desk!

No. 42,393EH . 2% x4 x1%" . . . $55.00 Ppd.
®© 00 0000000000000 O0TOCES
KNCW YOUR ALPHA
FROM THETA!

For greater relaxation, concentra-
tion, monitor your Alpha/Theta
brainwaves w/ audible or visible sig-
nal on Biosone |l. Has 3 feedback
modes, outputs to monitor logic
signal, filter sel. feedback, broad
sensitivity control; other profes-
sional feats. of $200-up units. Easily operated 4-lb. portable

has total brainwave monitoring capability! Req. 9v tr.
batteries.

No. 1668EH (914 x5%x414™) ................ $149.95 Ppd.
LOW COST STARTERS' UNIT (PORTABLE)

No. 71,809EH (4%ax2¥% x4y ... ............ $ 55.00 Ppd.

' s~ | COMPLETE AND MAIL WITH CHECK, M.O. OR CHARGE NO.
}1 EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington,

laser g\oc(ting, nite‘wildli'g'stﬁd.y. any work
! req. |.R. detection & conversion to wisible
v spactrum. Self-cont. scope incls ILR. light

1 :-$299.95 Ppd.

- N.. 08007
2 609) 547-3488
CATAlOG. - How Many Stock Ne. r)ivt‘ton Prics Each Total I
164 PAGES « MORE THAN 8 PLEASE SEND GIANT g
l#500 UNUSUAL 1 [REE CATALOG “EH” :
Completely new edition. New items, categories,
illustrations. Dozens of electrical and electromagnetic g Charge my O Ameiican Exp
parts, accessorfes. Enormous selection of Astro- B O Bankamencard O Master Chg Add Handling Charge $1.00 1
nomical Telescopes. Unique lighting and ecological | 0 oy . P | enclose ]
items. Microscopes, Binocuiars, Magnifiers, Magnets, - Interbank No. \ [ [Jcheck [ money order for TOTAL §
Lenses, Prisms, Hard-to-get surplus bargains, Ingen My Card No. Is a4 | 0, 1
ious scientific tools. 1000's of compornents. .I l : ] I l I I I l I I I L J [}
EDMUND SCIENTIFIC CO. Si 1 e
300 Edscorp Building, Barrington, N.J. 08007 1 EJ—' e UL ]
::::e rush free Glant Catalog “EH™ 3;-nnvpuou:v~ncx cuaRANTEE. N2 Te 1
| You must be satisfied or return Address. |
Address 2 an pdurchase in 30 days for full City State Zip .
i refund.
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EQUIPMENT REPORTS
continued from page 36

We checked the model FM-7 against a
couple of other frequency counters that were
much larger and more expensive, and il was
right on the bution. For mobile two-way
radio (up to the high bands), CB radio and
low-frequency aircraft radio, this compact
litde instrument can be very handy. The
small size makes it very easy to use when
working on mobile units. and in tight
places.

They send along an instruction manual
with full data for calibrating. checking
batteries and so on. They also have Applica-
tion Note No. | that gives a good deal of

plain-language data on frequency testing.

For frequency testing in the 25—-50-MHz
band, the FCC requires that the transmitter
be held 1o a tolerance of 0.002%. The
frequency-measuring instrument must be
capable of ten-times better accuracy. or
reading within 0.0002%. This means 30-Hz
resolution at 60 MHz where the tolerance is
0.00005%. The FM-7 can be calibrated and
certified 10 have accuracy of + 10 Hz at 60
MHz. The stability with changing battery
voltages is 0.0002% from 4.5 volts 10 6.5 volts,
which is 120 Hz—better than FCC standards.
Below 50 MHz, it is quite a bit better than the
required accuracy.

The price of the mode! FM-7 is as $195.00,
complete with cable and battery charging
unit. R-E

handic USA. inc . 14560 NW 60th Ave.. Miami Lakes. FL 33014

THE ORANGE EQUIPMENT KNOWN FOR

PROFESSIONAL QUALITY THE WORLD OVER

CIRCLE 34 ON FREE INFORMATION CARD
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Manutfacturers feeling etfect of in-
warranty rates suit

At least one manufacturer has com-
plained publicly about the side-effects of
the current industry-supported struggle
spearheaded by Electro-TV of California,
in a lawsuit brought against 10 major TV
manufacturers (Radio-Electronics, May
1976, page 12). The suit attempts to force
them to cease violating California law by
soliciting service repair work below cost.
In an answer to the suit, Sylvania incorpo-
rated the statement:

‘Sylvania has been compelled to pay
higher rates to television and repair agen-
cies than it otherwise would have paid
The statement went on to admit that the
plaintiff (Electro-TV) had disrupted eco-
nomic relationships between Sylvania and
repair service agencies, and that this
damaged Sylvania by denying it "the
future economic benefits expected to flow
therefrom.” (Presumably some of the
benefits have been diverted to the 'ser-
vice agencies."’)

The Scanner, official publication of the
Arizona State Electronics Association
(ASEA), from whom we got this news,
points out that: “Although Syivania has
not had all the profits it “expected,” it
should be noted that the service industry
has not been seeking warranty profits.
Rather, it has been the effort of the trade
associations to save their members from
losing money and losing their business-
es,”’ through servicing below cost

The Scanner goes on: “Sylvania is still
holding out a threat of countersuit, so
keep the SIS contributions coming. Mail
them to M. L. Finneburgh, The Finney Co.,
34 W. Interstate St., Bedford, OH 44146
attention Electro-TV SIS Fund

A contribution to this cause might be a
worthwhile investment; the knowledge
that an industry group has resources can
be a deterrent to any contemplated
counter-suit.

Satellites permit savings on
business communications

RCA has instituted a new service that
offers businesses the advantages of 24-
hour-a-day private-line service but will be
charged principally on a usage basis. The
rate structure of the “Instant Private
Network' is made possible by using
Satcom | and Il synchronous orbiting
satellites. Each satellite has 24 communi-
cation channels, each channel is de-
signed for 1,000 voice-grade circuits

Normally a company’s private line—
permanently connected between two spe-
cific points—is charged for on a 24-hour
basis, though generally used only during
the regular daytime business hours. The
Instant Private Line is a pool of trunk lines,
one of which is brought into service at any
time by the user, who cannot distinguish
any difference between it and a conven-
tional private line.

Each subscriber pays a $100 installa-
tion charge and a fixed monthly switch
termination charge of $50, a local channel
charge and a charge of three cents for
each six-second period of satellite usage
The usage charge drops to 2.7 cents per
six-second increment for the next 30
minutes, and to 2.5 cents after the first 90
minutes. Weekend rates are lower. R-E
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The Black Watch Kit $19.95
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N-I"ht

codd : "

Sinclaw
Black Wateh )

"

_—

THE KIT CONTAINS

The Black Watch Kit by Sinclair

is unique. Controlled by a
quartz crystal...powered by
two hearing aid batteries.

Styled in understated elegance

the Sinclair way. No knobs

no buttons. To see the exact

time or date just touch the
face of the case. A re-set
control is on the back.

10 2p0

SINcieir

printed circuit boards

integrated circuits

encapsulated quartz crystals
trimmers

capacitors

LED displays

2-part case with window in positions
batteries

battery-clip

black strap (black stainless-steel
bracelet optional extra — see order form.)

QWO NDOPNLWN=

11. full instructions for building and use.

All you provide Is a fine soldering iron
and a pair of cutters

Dimensions: 1-1/2° X 17 X 3/10”

Weight: 1/2 ounce

Strap 3/4" wide

Case: Specially designed unbreakable black mette
plastic. Water resistant.

Batteries:  Mallory RM4TH

Accuracy:  On a built wetch we guarantee accuracy

within 8 second 8 day. In building it yourselt
you may be sble 1o adjust the trimmer 1o
achieve an accuracy within a second 8 wask

iy
i)

sSsinciEir

(Actual Size)

Sincoir —
Scientific (oituiotor
Rssembly instrartoms nints
on
soldering /

KIT COMPONENTS

Coll

LSl chip

Interface chips

Printed circuit board

Keyboard panel

Electronic components pack

Battery assembly and on/off switch

Case moldings, with buttons windows and
light-up/display in position. Soft carrying case
Comprehensive instructions

. Assemble time is approximately 3 hours.

ONOOHWN

Designing the Sinclair
Scientific was no small feat
of engineering, but you
don’t have to be an engineer
to assembile it with our kit.

You can put together the world’s
most remarkable scientific cal-
culator from eight groups of com-
ponents, using only a soldering
iron and a pair of cutters. (Com-
plete instructions are included )
Less than 3/4-inch thin and 3-3/4
ounces light. British-made Sin-
clair Scientific isn't just portable,
it's pocketable.

All parts are tested before ship-
ment — and we guarantee any
correcly assembled calculator for
one year.

Features of the
Sinclair Scientific

FUNCTIONS SUMMARY —

Algebraiclogic

Five function memory

Sine, cosine, tangent, arcsine,
arccosing, srctangent
Degrees/radians switch

Lnand e*

Square root, pi and reciprocal
Bdigitmantissa, plus 2 digit exponent
Automatic constant

Pocket-sized. 4-1/3" X 2* X 11/16"
Weight: 4 ounces.

Battery life. Low-cost, disposable
AAA batterigs (not included) operate for
sround .25 hours of continuous use.

1. FREE TRIAL OFFER If you decide not 10 ksep and
assemblie your kit, you may return it und d with-

1 WARRANTY Your correctly assembled kit will be
rapaired or replaced by Sinclair if it fails 10 operate

in 10 days for a refund of its purchase price

2. SERVICE If a problem arises i building your kit,
Sinclair Service Department will fix it for you at a
nomingl charge.

within one year of purchase free of charge lexcept in
the case of misuse)

4 To order your kit, just use the coupon and mail it
with your check or money order to: GFN Industries,
Inc.,6 Commercial Street, Hicksville, New York 11801

To: GFN INDUSTRIES, INC., 6 Commercial Street, Hicksville, New York 11801

Black Watch Kit(s) at $19.95 $
Black Watch Kit(s) with stalnless steel band at $24.95
Scientitic Calculator Kit(s) at $14.95

Assembled Black Watch{es) with stainless steel band at $39.95

{——Assembled Scientitic Calculator(s) at $19.95

—Sales Tax (N.Y. Residents)

'_Shippung and handling ($2.00 PER UNIT)

Enclosed is check /MO (payable to GFN Industries Inc.)
TOTA

NAME

ADDRESS

CITY

STATE ZIP

Quantity discount: For 6 or more wnits, the total shipping and handling charge is $5.00
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NO MATTER WHAT OUR FIELDS OF EMPLOYMENT OR OUR HOBBIES
may be, there will always be accessories available to simplify
and expand the scope of our activities and to enable us to
obtain more pleasure from them. Presently. this applies more
to CB radio than to any other activity. There are a huge
number of different types of devices and accessories available
to the CB operator. To list all types and models of all devices
and accessories that are possible additions to the basic
transceiver/antenna combination would be impossible.

Security

Any means that can be used
to protect a CB radio and
antenna against malicious da-
mage and theft are prime
considerations for the CB
operator. This includes alarms
and locks, various quick-
release devices for rapid re-
moval of the transceiver and
antenna from the car and also
various devices that help con-
ceal the fact that your car is
CB equipped.

A standard CB antenna is a
sure tip to the rip-off artist that
your car has a CB radio.
Disguise or remove your an-
tenna and you lessen the
chance that your car will be a
target for a thief. You can do
this with one of the following
devices:

The Foiler converts your exist-
ing antenna and trunk-lip mount
so the antenna can be removed
and stowed in the trunk in a

matter of seconds. Mounts the
antenna on the front edge or side
lip of the trunk lid. $4.95.-
SouthCom, Inc.

Stowit is a unique antenna
mount providing a quick and

easy method of concealing a CB
antenna in the trunk of a car.
Applicable to either a trunk-
mount or roof-mount antenna.
One photo shows the antenna in

its normal position on the trunk
lid and the other shows it folded
to the underside of the trunk
lid.~Holly Enterprises.
Quick-release mounts, models
M-450 and M-460. are two
quick-release accessories that al-
low fast. temporary removal of
mobile CB antennas to prevent
theft or damage. The model M-
460 uses a combination lock on
the antenna collar to discourage
theft. The locking collar and
base insert between the anten-
na’s coil and mount: permitting
only the user to remove the
loading coil and whip. The
quick-release allows temporary
disassembly to prevent damage

New and Unusual

Accessories

We can in no way list all possible CB accessories in this
magazine. so we have elected to present thumb-nail descrip-
tions of unique and unusual devices and accessories that we
feel will enable you to realize maximum performance. security
against theft and more pleasure from CB operation. The items
described here will give vou an idea as to the tvpes of
accessories available. You may decide on an item shown or
shop around for similar devices that may prove to be more

applicable to your needs.

from automatic car washes.

The model M-45G is a quick-
release kit that allows the whip
to be removed from a base-
loaded antenna for protection in
car washes. A downward push
and twist on the new knurled
adapter releases the antenna's

whip from the base. Kit includes
adapter. Allen wrench and whip
trimming instructions. Model M-
460. $16.95: model M-450.
$4.25.—Antenna Specialists Co.
Electric antenna, mode! CBE-
10. is designed for fender mount-
ing. With a flick of a switch. the
antenna extends to its full length
and turns on the radio automati-

cally. Another flick of the switch
and it disappears into the fender.
turning off the radio. The CBE-
10 (shown in the photograph)
consists of approximately 31-

inches of chrome-plated stain-
less-steel telescoping mast with
I8 feet of coaxial cable. Retracts
into the fender well to within 3
inches of the mounting surface.
The preferred location is in the
lett rear fender. Center loaded.
SWR 1.3:1. $64.95.—Tenna
Corp.

Pro-Elec-Tele-Tenna, model
VE-027-FR (not shown). at the
flick of a switch extends to a 5-
section stainless-steel 48-inch an-
tenna in 5 seconds. Impedance
50 ohms. SWR 2.0:1. Supplied
with RG-58/U and PL-259 con-
nector and extension cables for
cither front or rear mounting.
$89.50.—Valor Enterprises. Inc.

Electric AM/FM/CB antenna,
model EMA-100) (not shown),
that disappears into the fender of
a passenger car or light truck
when not in use. It replaces the
existing AM or AM/FM radio
antenna or can be mounted inde-




A look at a few of the new and

unusual CB accessories that you can

add to the basic transceiver and antenna

ROBERT F. SCOTT
TECHNICAL EDITOR

pendently in the front or rear
fender of virtually anv car or
truck. The coil of this top-loaded
antenna is connected directly to
the output of the radio at all
times: even when the coil s
retracted into the fender. This
precludes the possibility of dam-
age to the transceiver if the mike

is keved into an open circuit of

an antenna not fully extended or
coupled. The SWR i~ 1.5:1 or
better when fullv extended and
3.0:1 when fully retracted into
the fender. Depth  of  space
required in fender well v 19
tnches. Bandwidth 18 26.5 10 27.5
MH7. The EMA-10) incorpo-
rates a relav that can be
connected to any convenient cir-
cuit such as the CB radio to
allow automatic extension when
the radio is turned on and auto-
matic retraction when the set is
turned off. $69.95.—CPD Indus-
tries. Inc.

Low-Profile Anti-Rip-Off,
model GPL-6Y. s an antenna
tuner that permits the standard
AM or AM FM radio antenna
to be used for CB as well. It
mounts under the dash in a
convenient location and has a
directional coupler to facilitate
tuning. Just kev the mike and
adjust the tuning controls for

GLP-69 Low Peomu """!'ﬂ!

GLATIVE INDI YR CONP, e ntns

Blisa

maximum  brightness  in  the
green indicator and minimum
intensity in the red indicator. 1f
someone changes the height of
vour broadcast antenna. the red
indicator lights o yvou'll know to
check the antenna height. Or. it
it is more convenient. to readjust
the tuning controls for the new
antenna height.

The GPL-69 includes a TVI-
suppression filter and a circuit
that protects vour radio and
isolates it from the full CB power
output if a critical component
fails. With the GPL-69. the

average car radio antenna gives
performance roughly equivalent
10 a gutter-mount antenna.—
Glatzer Industries Corp.
Antenna converter, medel 210
(not shown). matches a CB trans-
ceiver to a car's broadcast radio
antenna. A tuning set-screw
enables vou to adjust the match-
ing network for the lowest SWR.
An indicator light provides as-
surance of correct tuning. Mea-
sures 3'A X 2% X |- inches.—
Lake FElectronics, Inc.
AM/FM/CB Antennas, mod-
els M-267 and M-264. The M-
267 installs easily in the space
that AM or AM/FM antennas
occupy on the cowl of a car.
Center-loaded 46-inch s:ainless-
steel whip fits anv existing "n-
inch to '“y,-inch mounting hole.

Coax phasing harness comes
with all connectors attached. 1t
permits an exact match to both
radio svstems.

The model M-264 AM/FM/
CB  Disguise Anienna (not
shown) hides the fact that vou
have a CB radio in vour car.
Detachable  40-inch  stainless-
steel whip looks like normal
cowl-mounted AM/FM antenna.
Fits "*/in-inch mounting hole and
includes adapter for mounting in
holes up to 1'y inches. Includes
coupler that permits vou to
operate AM or AM FM radio
along with CB rig.—The Antenna
Specialists

If you plan a permanent or
semi-permanent installation in
your vehicle, protect it with the
most secure and substantial
mounting hardware you can

find. If you decide on a slide
mount, select one with a cylin-
der-type lock. !f you opt for the
standard hanger brackets,
consider the security offered
by some models that come
with a pair of cylinder locks
instead of the two knurled
thumb screws that fasten the
bracket to the sides of the
radio.

Another means of providing
maximum security along with
ease of portability is the use of
the new Brammall Barrels as
part of the installation hard-
ware. Mounting screws pass
through the barrels or lock
bodies—cylinders with a hole
just large enough to pass the
shank of the mounting screw
at one end and threads to
engage a cylinder lock at the
other—into the dashboard or
the sides of the CB radio case.
Figures 1 and 2 show how

LOCK NUT

@‘\LD(K BODY
% LO K WASH=R
SCREW \
PLUI:/O

Fig. 1

= ';'_\\»\ _,_/\\\

CYLINDER

Fig. 2

Brammall Barrels are used.

When fastening mounting
brackets to the dash, the
screw heads are made inac-
cessible to plugs hammered
into the threaded ends of the
barrels as shown in Fig. 1. The
CB set—or tape player or
radio—is fastened to the han-
ger bracket with ordinary
mounting screws whose heads
are protected by lock-in plugs
as in Fig. 2. The plugs can be
removed with keys to provide
easy access to the mounting
screws. The radio can then be
removed from the vehicle for
maximum security.

The Brammall Barrel kit
comes with all necessary hard-
ware and a warning sticker to
paste on the inside of nne of
the car's windows. The kit is
$9.95.

If you must leave your car
for long periods in unattended
parking lots, you are advised
to protect your radio with a
good alarm system or remove
the set and take it with you. In
any event, here are several
items to consider:

CB-Saver is a storage and
trave! ease for CB radios. It is a

9/61 H38W3AON
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tough. attractive. molded case
with a foam cushion interior that
can be custom fitted for most CB
radios measuring up to 3 X 9 x
12 inches.—Falcon Enterprises.
Inc.

CB-Porta-Protector is made in
three sizes: the basic 12 X 7 X
4-inch model being the most
popular. Bodv material. includ-

ing the carrving strap. are 39-
ounce expanded vinyl with cot-
ton lining.—Andor Corp.

The Nailer is a protective
device for CB radios and CB
antennas that is hooked up to the
car’s horn or an auxiliary alarm
system. If a thief tries to remove

either the radio or antenna and
breaks a ground wire or removes
the PL.-259 connector from the
set. the alarm will automatically
sound. The Nailer works off the
car’s 12-volt battery and can be
installed in a matter of minutes.
$29.95.—Valor Enterprises
Radio-Sentry CB Theft Alarm
can guard two units such as the
CB radio and a tape plaver.
Tampering with or removing
either device activates a solid-
state sensor that sets off the

A

alarm. Options include a siren
and an expanded sensor that will
operate as a vehicle burglar
alarm in addition to providing
CB protection. Basic Radio Sen-
trr is $13.95. siren $14.50. ex-
panded anti-theft alarm $19.95.—
Electronic Specialists
Self-contained alarm svstem.
model CR10-33. for installations

where no alarm is presently in
operation. It emits a 100-dB
signal the instant that an unat-
tended CB radio is touched. The
unit operates on a 9-volt tran-
sistor batterv and can be con-
cealed under the dash. Installa-
tion does not require a connec-
tion to the car's electrical system.
Comes with sensor tape and
interconnecting  wire. $29.95.—
The Magitran Co.

Convenience

Any device that increases
the versatility, efficiency and
operating ease is a worthwhile
addition to any CB installation.
There are a number of new
‘‘convenience'’ accessories
that you welcome as adjuncts
to your station. Dollars to
doughnuts; you'll select a few
of these for your Christmas
shopping list.

Channel Monitor, model CM-
2. operates in conjunction with
the automobile radio and vour
CB transceiver. When a CB call
is received. the car radio cuts out
so the call can be heard. After a
short delav. following the call.
the car radio returns to normal

operation. The OM-2 is sensitive
to both audio and RF so it will
also silence when vou transmit.

It operates with any car radio
that has an external speaker. and
any CB. ham or marine radio
that is equipped with an external
speaker jack. Equipped with all
necessarv mounting  hardware.
installation instructions and de-
tails on moditving equipment
that does not have the necessary
“plug-in-and-play™ connections.
$29.95.—EICO Electronic Instru-
ment Co.

Solid-state Killer switching
svstem permits hands-free opera-
tion of both the hroadcast radio
and CB transceiver in a car.
When a CB call is received. the
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Killer immediately switches the
cars speakers from the broadcast
radio to the CB rig. The device is
also actuated whenever the mike
is keved. A short time-delay on
drop-out prevents switching back
and forth between words and
sentences.

The Killer operates with al-
most all tvpes of two-way radio
SVStems. monitor receivers. scan-
ners. etc.. and will control most
audio sources such as AM/FM
radios. tape plavers. etc. Works
on both mono and stereo audio
systems. Installation does not
require opening either radio.
$39.95.—Rogers Electro-Matics,
Inc,

CB Boom Mike Headset, mod-
el CB-88. features a noise-
cancelling  power microphone
that delivers clear. crisp speech
even in a moving vehicle where
wind. traffic and engine noises
normally interfere with the trans-
mission. The mike has a varia-
ble-gain amplifier and is
mounted on a pivoting boom so

that it can be close to the lips and
moved aside when not in use.
The push-to-talk switch has a
clip for convenient attachment to
a shirt or blouse.

Can be used with cither the
right or left ear and. if desired.
can be worn without the head-
band. An adapter is furnished
which allows the ear-picce to be
clipped to the users eveglasses.
lless than $70.00.—Telex Com-
munications, Inc.

Mobile headphone, mode!
CRI10-2SMD. has a noise-can-
celling boom mike with a remote
push-to-talk button that mounts
quickly on the turn-signal or
gear-shift levers. The unit in-
cludes a 500-ohm microphone
with an adjustable noise-cancell-
ing feature. The headphone has

a built-in automatic gain control
that prevents ear “blasting™ or

overload from nearby trans-
ceivers. $45.00.
The model CB10-2SVX

(not shown) is similar to the
CBI10-2SMD except that it in-
cludes a VOX circuit that auto-
matically kevs the mike at the
sound of the operator’s voice—
allowing completelv hands-free
operation.  $100.00.—Superex
Electronics Corp.

CB Caddy is both an anti-theft
device and a convenient mount-
ing complete with a built-in 4-
inch &-ohm speaker that rests on
the transmission hump. floor or
seat of nearly anv vehicle. It is
adjustable to fit various shapes
of mounting surfaces. Made of
high-impact molded ABS plastic.

the Caddv adjusts to hold most
CB radios up 0 3 x 8% x 84
inches. Once the radio is
clamped in place on the shock-
resistant foam. only the 12-volt
DC and antenna connections are
required for installation. Com-
pact and light weight. the Cuddv
stores easily in the trunk or can
be carried anvwhere with the
convenient retractable handle.—
Falcon Enterprises, Inc.

CB mounts, Ten-Two and
Good Buddy. have all the fea-
tures vital to safe and efficient
operation of CB radios. Radios
can be quickly and easily de-
tached. There is nothing to
unplug—antenna. power and
speaker cables are wired through
contacts in the mount. Controls
and mike are easily reached and
visible from the normal driving
position. Each mount has a
communications-tvpe <peaker
that improves sound quality and
filters out noise. Both mounts are
positioned so sound is directed
toward the driver and mount
securelv to the roof or transmis-
sion hump.

The Ten Two (shown) is made
of textured '4-inch ABS plastic
with a matte finish that comple-
ments the car’s interior. It is 5'A-
inches high. 6%-inchs wide and
9'-inches deep. The detachable

mike-mount section is inverted
when the Ten-Two is roof
mounted. The transceiver is fas-



tened to the mount through a
slide connector. $29.95 with an-
tenna connector and $24.95 with-
out.

The Good Buddv model (not
shown) is made of heavy scuff-
resistant wood-grain vinvl over
Ye-inch particle board. Measures
5'sinches high. 7%-inches wide
and 10-inches deep. $34.95 with
antenna connector. $29.95 with-
out.—Gamber-Johnson, Inc.

CB mount, Pori-A-Mount 302,
is a completely portable fat-
based mounting unit designed
for use in cab-over trucks. vans
and recreational vehicles and
cars without transmission
humps. Mounts without drilling.
Velcro fasteners securely adhere
to carpeted surfaces. Mating self-
adhesive Velcro fasteners fur-
nished for surfaces without car-
peting. Tilted surface design per-
mits readyv access to controls and
limits sound dispersion from the
built-in auxiliary speaker.—SMA
Products. Inc.

Battery Check continuously
monitors battery. charging svs-
tem and electrical loads in vehi-
cles equipped with 12-volt elec-
trical svstems. Maximum CB-

range and trouble-free operation
requires that the car’s battery
and electrical svstem be in top-
condition.

notch The Battery

Check. with its expanded-scale
meter with its red and green

“status bands” provides high
accuracy  and easy reading.
Checks the electrical svstem

when cranking. with no load and
when charging. $39.95 (o $45.95,
depending on model and finish.

Flash-Cube CB transmitter
monitor has LED's that form a
light bar “meter” that glows as
transmitter power is applied. The

LED’s flash to show modulation.
Has a detachable mount and can
be used mobile or base. $25.95—
Electronic Specialists.

Regulated power-supply. nodel
VRPS-6. is designed to give
maximum performance from
mobile CB radios when used at

home or office. It has an output
of 6.0 amperes. Comes complete
with input power cord. switch.
pilot light and operating instruc-
tons. Power input 120-VAC 60-
Hz: output 13.8 VDC.-Valor
Enterprises.

CB power supply. model
1384 3. lets vou operate a mobile
CB transceiver. tape deck and
other auto electronic  devices
from 117-VAC sources. The out-
put is 13.8-volts 3-amps. The

voltage regulation is such that
no-load to full-load results in a
change of only 0.05 volt. Tvpical
ripple is 2 to S mV P-P. Output is
short-circuit protected by current
limiting. Current is limited to 3.5

to 4 amps. $4988-E & G
Research and Manufacturing,
Inc.

Power supply, model AD-112.
is designed to power mobile CB
and other mobile
Equipped

transcetvers

electronic  devices.

-

with lever-tvpe on-off switch and
LED power indicator. §'4-inches
wide. 3-inches high. 6%.-inches
deep.—Sharp Electronics Corp.
Antenna Matcher., model
CBM-4, is an antenna matching
device designed for the Citizens

CB ANTENNA MATCHER

s
() (™)

band. Most transceivers operate
into S0-ohm loads. delivering
maximum power with minimum
distortion and harmonic racha-
tion. A mismatch between anten-
na and transceiver occurs be-
cause tke antenna impedance
varies widelv with frequency and
physical location. The Antenna
Muaicher assures that the trans-
ceiver will be matched to the
antenna at any time and on any
channel with minimum har-
monic radiation. Matches radio
to antenna impedances of 35 to
150 ohms. Fitted with $O-239

connectors.

The LP-7 low-pass filter is
inserted between the output of
the CB transceiver and the trans-
line

misston to attenuate the

TVI-producing harmenics that
are produced by many radios.
The cutoff frequency is 30 MHz.
Impedance is SO0 ohms. Maxi-
mum SWR is less than 1.2:1 at
27 MHz -Siltronix

CB Receive Signal Preamp.
model } RSC-115. is designed to
provide a gain on weak received
signals and attenute loud re-
ceived signals to a desired level.
It lets vou receive weak signals
with an additional garn of +15
dB and lets vou attenuate loud

signals as much as —20 dB on all
CB channels. Has bracket for
under-dash  mounting.  Front
panel includes GAIN/aTTENU AT
control. power indicator light
and transmit indicator light.
$39.95—Valor Enterprises. Ine.
CB Range Controfler, model
CRC-11. is designed as the an-
swer to crowded CB channels in
metropolitan areas and the need
for close-range private commu-
nications on CB. It independent-
Iy controls the receive range ind
the transmit range of vour CB
set. It is essentially an adjustable
lincar RF attenvator witk a

solid-state transmit receive relay
that insures full power output

when vou transmit. In the
receive mode. signals can be
attenuated by as much as 50 dB.
eliminating much of the cross-
modulation and bleed-over and
reducing the effective noise lev-
el.

The GRC-I1 has a privacy
feature. When the mode switch is
switched from NORMAL to PRI-
vark. both transmit and receive
signals are attenuated approxi-
mately 36 dB. This results in an
effective range of approximately
one-quarter mile. In this mode.
vou can have private. uninter-
rupted conversations with a
friend traveling along with vour
convoy.—Glazer Industries Corp.

Mobile CB receive preamp.
model [.R-3. is a valuable ad-
junct to any CB communications
svstem. It provides 20-dB voltage
gain into 50 ohms. Connected in

<

series between the antenna and

LR-3

the receiver input. the
boosts received signals without
tn anv wav degrading the trans-
mitted signal. A “sniffer” circuit
senses the presence of trans-
mitted RF signals and automati-
cally causes the transmitted sig-
nal to bvpass the receive pream-
plifier and be fed directly to the
antenna.

Intended for negative-ground
svstems. the LR-3 operates from
12-volts DC o it is easily inte-
grated into any mobile CB instal-
lation.—EICO Electronic Instru-
ment Co.

RF preamplitier. model 300(). is
a small “put it anvwhere™ device
that brings in those weak signals.

Typical gain is 25-dB with only
1.5-dB notse gain. Bandwidth is
2 MHz. Features dual MOSFET
design. polarity protection and
measures only 1°4 X 3% x 2
inches.—Digital Sports Systems
Signal Hunter, model 1043, is a
direction-finding antenna that
tracks any signal without trian-
gulation. Mounts on car in
seconds for simple. fool-proof
operation. In emergencies. find
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lost or stranded motorists or
boats in distress. dav or night.
Also useful in tracking down the
source of interference from neon
signs. leaky power-line insulators

-

and electrical machinery. Also
useful to CB self-policing groups
who want to locate illegal CB
operators.

The /094 portable CB antenna
is a center-loaded antenna vou
can use at a base or other indoor
installation where it is inconve-

\ =
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nient to mount a regular outdoor
antenna. This compact antenna
simplifies carrving vour mobile
indoors to operate as a base.
Co-Phase Antenna Matcher,
model 1098, tunes dual CB-
antennas for lowest SWR with-

out special harness. Length of

cable from antennas to matcher
is not critical. Correct co-phase

\‘ :_GJ —
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matching and low SWR contrib-
ute to more uniform coverage
and increased antenna gain.
Twin-rig Transceiver Coupler,
model 1075, is a line-splitter and

coupler that lets vou hook up
vour main transcetver and a
spare rig or receiver and work
both off the same antenna.
Impedance 50 ohms. frequency
11 to 65 MHz: insertion loss less
than 0.5 dB.—Gold Line

Tools and test
instruments

Installation aids and the
proper tools are essential to a
simple, attractive and efficient
CB instailation. Test instru-
ments are vital when adjusting
the transmitter and antenna
for most efficient operation.

A field-strength meter is
useful when tuning the anten-
na/transmitter combination
for maximum signal output
during the initial installation.
Subsequently, it can be used
to keep a constant check on
transmitter performance.

Similarly, a SWR bridge or
SWR meter is used to measure
the degree of match between
the transceiver and antenna
and is a useful guide when
positioning the antenna on the
car and tuning it for best
performance on the favorite
channels.

The power-output meter or
wattmeter is connected to the
transmitter output as it feeds
an antenna or dummy load. It
reads the power leaving the
transmitter but does not indi-
cate possible losses due to
transmission-line attenuation
to a high SWR.

Precision test console, Defen-
der TS-1, provides for a constant
control of SWR and a constant

check on  power output and
maodulation. Includes an antenna
tuner or matcher. and a switch to
select either one of two anten-
nas.—Shakespeare Co.

Long terminal stud, 1vpe 98-
500. fits all standard side-
terminal auto batteries and re-
placement cables. The extended
length provides for easier

DIRECTORY OF MANUFACTURERS

Antenna Specialists Co.
12435 Euclid Ave.
Cleveland, OH 44106

Audnor Corp.
245 Old Meramac Station Road
Manchester, MO 63011

Brammall, Inc.
PO Box 208
Angola, IN 46703

CPD Industries, Inc.
2100 E. Wiishire Ave.
Santa Ana, CA 92705

Digital Sports Systems
PO Box 337
West Liberty, |A 52776

EICO Electronic Instrument Co.
283 Malta St.
Brooklyn, NY 11207

Electronic Specialists, Inc.
PO Box 122
Natick, MA 01760

Falcon Enterprisas, Inc.
3960 S. Marginal Road
Cleveland, OH 44114

Gamber-Johnson Inc.
801 Francis St.
Stevens Point, WI 54481

Glatzer Industries Corp.
268 Huguenot St.
New Rochelle, NY 10801

Gold Line
25 Van Zant St.
E. Norwaik, CT 06855

Holly Enterprises
PO Box 486
Addison, TX 75001

Kris Inc.
Pioneer Road
Cedarburg, WI 53012

Lake Electronics Inc.
1135 Greenridge Road
Buftalo Grove, IL 60090

The Magitran Co.
311 E. Park St.
Moonachie, NJ 07074

Rogers Electro-Matics, Inc.
PO Box 186
Syracuse, IN 46567

Shakespeare Co.
PO Box 246
Columbia, SC 29202

Sharp Electronics Corp.
PO Box 588
Paramus, NJ 07652

Siltronix—Cubic Corp.
269 Airport Road
Oceanside, CA 92054

SMA Products, Inc.
PO Box 152
Springtield, IL 62705

SouthCom, Inc.
PO Box 11212
Ft. Worth, TX 76109

Superex Electronics Corp.
151 Ludiow St.
Yonkers, NY 10705

Telex Communications, inc.
9600 Aldrich Ave. South
Minneapolis, MN 55420

Tenna Corp.
19201 Cranwood Parkway
Cleveland, OH 44128

Valor Enterprises, Inc.
185 W. Hamilton St.
West Milton, OH 45383

booster-cable hook-ups and sim-
plifies auxiliarv power take-offs
for accessories and tune-up ac-

l
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cessories. Fits all GM cars from
1969 to date.—Falcon FEnter-
prises, Inc.

Crimper, model |1, for PL-
259 connectors makes a no-
solder connection that can with-
stand a 40-1b pull on the connec-
tor. With it. vou can avoid taking
a soldering iron to unusual

places such as to the top of a
tower or on a rooftop.

Ground-strap kit, model 1095
(not shown). helps eliminate stat-
ic caused by poor ground con-
nections between engine and
frame. body and frame. hood or
deck and frame and other areas
where a good metal-to-metal
contact must be maintained.—
Gold Line.

Coax switch, model 418-502. is
an accessory for the operator
using multiple antennas of multi-
ple transceivers. The switch has
three switch positions plus a 10-
watt dummy load in the fourth

position. All input and output
connectors are on the rear panel
to facilitate a neat base or mobile
installation. 34 x 8% x 4-
inches. $12.95.—Kris Inc. R-E




PART I. An in-depth look at

digital multimeters—how they

work, their specifications
and applications

all

about
digital

multimeters ...

THE CONCEPL OF THE DIGHAL VOL IMETER HAS
been around for some time. Nonlinear
Systems introduced the first digital voltmeter
in the early 1950's. This unit would measure
only DC voltages. used a combination of
vacuum tubes and relays. was not exactly
portable. and cost thousands of dollars. But it
was a start. From that point to the mid 60's
the instrument remained the laboratory
digital voltmeter. Major changes were made
in the accuracy. type of conversion (analog to
digital) and resolution. Circuit components
changed from vacuum tubes to discrete solid-
state and then to integrated circuits.

The first units barely classified as portable
and cost nearly one thousand dolars. But the
advances were rapid. The DMM as we know
it today was brought to the market in the
early 70°s. To date there has been a great race
to see who could build the lowest-cost, most
accurate. highest-volume instrument. The
result is hundreds of thousands of these
instruments for many applications—for the
user. a real dream come true.

Theory of digital instruments

The vast majority of DMMs are of one
type of analog-to-digital conversion: dual-
slope. Other tvpes have been used to
construct digital voltmeters. The single-slope
converter is used in verv-low-cost instru-
ments. Although not too common today. it
does have some special characteristics that
make it interesting. and numerous instru-
ments in the field emplov this technique.

The single-slope converter
The fundamental concept of the single-

* Manager Design Engineering, Heath Co.,
Benton Harbor, MI
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voltage of the integrator passes through zero

slope converter is simple. It is to convert an
unknown voltage to time. Time s chosen
because simple digital counting circuits and
an oscillator of known frequency may be
used to display this time in a digital format.
To make the single-slope converter work. it is
necessary not only to convert the unknown
voltage into time. but to do it linearly.

To convert voltage to time is relatively
casy. Ifa voltage is used to charge a capacitor
through a resistor. the voltage across the
capacitor increases in time and approaches
the charging voltage. The time required for
the voltage across the capacitor to reach a
particular value depends on the value of the
voltage source. the capacitance and the resis-
tance. Unfortunately. this charging rate is not
linear but exponential.

A capacitor may be charged linearly.
however. if' a constant-current source is used
instead of the more common constant voltage
with a series resistance. Figure 1 shows three
curves of voltage across a capacitor versus
time. Figure 1-a shows the familiar exponen-
tial charge obtained from a constant-voltage
source with a series resistance. Figure 1-b
shows the lincar charge obtained from a
constant-current source. Figure l-c shows a
capacitor bein2 discharged from some initial
voltage by a constant-current source (source
of negative current as the current fAows
out).

Figure 2 is a block diagram of a simple
single-slope converter. The voltage (E)
across the capacitor generated by charging
the capacitor from the constant-current
source. and the unknown voltage (E,) are
applied to separate inputs of a voltage
comparator. The voltage comparator con-
verts analog information on its input to a
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digital signal on its output. If the voliage at
the + input of the comparator is greater than
the voltage at the — input. the output will be
a logic 1. But if the voltage on the + inputis
less than the voltage on the — input. the
output will be a logic 0. The output of the
comparator is connected to one input of a
gate. the other input is connected to an
oscillator of known frequencv. When the
output of the comparator is a logic 1 and
switch 82 is at a logic 1. the oscillator signal
passes from the gate to the counting circuits:
if the output of the comparator is logic 0 or
switch 82 is logic 0. no signal is passed to the
counters.

Initial conditions of operation require the
counters to be reset to zero, $1 closed. $2 at
logic 0 (keeping the charge on the capacitor
at csero and blocking any oscillator signal
from passing through the gate). and that an
unknown voltage be placed on the — input
of the comparator.

The measurement cvcle is initiated by
simultaneously opening $1 and switching $2
to logic 1. When 82 is switched to logic 1.
both control inputs of the gate become logic
I. as the unknown voltage at the + input of
the comparator is greater than the initial
voltage across the capacitor. With both the
control inputs at logic 1. the oscillator signal
passes to the counters. which begin o
accumulate counts. Simultancously. the volt-
age across the capacitor begins to rise as
there is no longer a short across it. After some
length of time has passed. the lincarly rising
voltage across the capacitor becomes equal to
the unknown voltage at the + input of the
comparator. An instant after these voltages
become equal. the voltage at the + input is
less than the voltage at the — input. The
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output voltage of the comparator therefore
switches from a logic | to a logic 0. This
change on-the output of the comparator

unknown voliage, especially as the voltage on
the capacitor approaches the unknown
voltage. Like any charge-type converter. the

cially long-term accuracy. forced develop-
ment.of an improved converter. It uses the
linear charge concept of the single-slope type
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Build an Automatic
Telephone

e

L% \
LARRY.E. WILSON AND TIM
.'ND._ER'BUR‘ AN W
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Convert an ordinary calculator into an automatic telephone dialer. If the
calculator has a memory, you can store a telephone number as well.
And when not dialing, the unit can be used as an ordinary calculator

TOUCH-TONE® DIALING IS GREAT! DIAL A
zero just as quickly as dialing a one-
and you don’t have to watch all those
holes go by! What’s that—your tele-
phone office doesn’t offer Touch
Tone®? Well, cheer up—build this dial
converter and go Touch Tone® two
better: the number you are dialing is
displayed by an LED read-out. and you
can use the converter as a calculator
when it isn’t dialing.

The dial converter accepts and dis-
plays a keyboard-entered telephone
number (up to 8 digits). On command,
this number is converted digit by digit
(most significant digit first) into corre-
sponding dial pulses. thus dialing a
number. Dialing can be repeated by
retaining the number in memory and
pressing the DIAL switch again. The
system is based on an IC that can be
used as a calculator when not dialing.
All telephone interfacing is with high-
isolation relays to avoid any telephone
network damage from stray voltages
due to failures.

Operation
The converter is based on a calculator

using the National Semiconductor
MMS5738 calculator IC and DM8864
digit driver. Twenty-two connections are
made to the calculator; one for each of
the 8 digits and two for each of the
segments. Calculator operation is not
affected.

A telephone number is entered as it
appears in the book—most significant
digit first. The number is displayed on
the 8-digit LED read-out. The telephone
receiver is taken “off hook™ and the
DIAL button is pressed

The piaL button loads a one into the
first position of digit register IC12 (Fig.
1) at the same time overflow register
ICl1-a is cleared. Dial pulse oscillator
IC7-c and 1C9-d is enabled and begins
to output 10-12-Hz pulses. Dial relay
RY! opens and closes the telephone
circuit at this rate and commences “dial-
ing” a digit. Counter IC10 accepts these
pulses and synchronously decodes them
to 7-segment format. The segment
outputs from the calculator chip and
from IC12 are compared in exclusive-
OR gates IC3 and IC4 for coincidence.
When all segment outputs agree, all
exclusive-OR outputs are “zeros” and

are inverted and applied to the input of
IC13-c. Gates IC1 and IC2 serve to
demultiplex the read-out information.
In the calculator, the read-out is
multiplexed by having common seg-
ment-lines for all digits and presenting
segment information for each digit in
turn as the digits are sequentially
enabled by the digit drivers. This is
done very rapidly so the human eye
cannot register the change and the eye
sees a continuous display. Gates IC]
and IC2 serve to select a single digit
regardless of the scanning. The output
of the exclusive-OR gates may register
coincidence several times as the digits
are scanned: however, AND’ing the
outputs of the digit gates and the exclu-
sive-OR gates insures that only the digit
selected by the shift register is detected.
When the output of both the segment
coincidence gates and the selected digit
gate are at a logical-1 level, the dial
pulser is stopped. ICI0 is reset, and an
interdigit pause is activated. The inter-
digit pause serves to identify the end of
a digit to the telephone central office.
Since the number of pulses dialed
corresponds to the number displayed on
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the readout. we have just “dialed” the
first number. At the end of the interdigit
pause. the digit register is advanced. the
next most significant digit is selected.
and the dial pulser is again enabled.

This process continues until the least
significant digit has been dialed. The
“one” that was shifted across the digit
register falls into the overflow register.
disabling the dial pulser and hence the
entire svstem. The telephone number
vou selected has now been dialed.

Special considerations

Dialing a zero: When the number to
be dialed is a zero we have complica-
tions. since in seven-segment language a
zero is 0. and in dial language a zero is
10. Thus we have to inhibit the coinci-
dence gates on the initial zero. Initially.
ICH-b is reset and the Q output (at a
logic-1 leveh prcvanls the coincidence
gates from switching. As soon as ICI10
goes from zero to one. 1CH1-b is clocked
to a one via gates IC&a and IC8-b
(which detect the presence of a zero in
the segment output of ICI0) removing
the inhibit from coincidence gates. The
next time IC10 reaches zero. the normal

end-of-digit is signalled and since IC10
has only slepped 10 times. a ten was
“dialed.”

Skipping blank digits. Whenever
less than & digits are entered in the
calculator display (which will be most of
the time). we must somehow tell the
digit register to advance until a valid
digit is present. Otherwise the counter
and calculator segments would never
agree and the dial pulser would dial
forever.

Blank detector gates IC6-¢ and I1C7-b
sample segments that are alwayvs lighted
as long as a number is displaved. The
absence of both segments is interpreted
as a blank. This output is AND’ed with
the digit gates and clocks ICI2 to the
next digit position. This process repeats
very rapidly until a non-blank digit
position is found and dialing proceeds
normally. This skip effect occurs so
rapidly ‘that the dial relav never has a
chance to operate!

Resistor R4 and capacitor C2 filter
out the very narrow pulses that occur in
the calculator during the blanking
period between each digit. Diode DI8

All resistors 1/,-watt, 10%, unless noted

R1, R2. R3—100,000 ohms

R4, R6, R7, R9, R11—10,000 ohms

R5—2.2 megohms

R8—220,000 ohms

R10, R12—470,000 ohms

R13, R14—560 ohms

R15 to R21—22,000 ohms

C1, C3—0.1 uF, 25 volt, ceramic

C2—.01 uF, 25 volt ceramic

C4—1 pF, 35 volt electrolytic

C5—470 pF, 16 volt electrolytic

C6, C8—10 pF, 16 volt electrolytic

C7—.022 pF, 25 volt ceramic

D1-D22—1N914

IC1, IC2, IC7—CD4011 Quad 2-input
NAND gate

IC3, IC4—CD4030 Quad exclusive-OR
gate

IC5, IC6, IC8, 1IC9, IC13—CD4001 Quad
2-input NOR gate

IC10—CD4026 decade counter with
decoded 7-segment outputs

IC11—-CD4013 Dual type-D flip-flop

1C12—-CD4015 Dual 4-bit shift register

Q1 to Q8—MPS6514, 2N3565

Q9—2N3638

RY1, RY2—Sigma 65F, 9 volts DC, PC
mount

S1, S2—SPST Momentary pushbutton
switches

Calculator—Any type using MM5738
caiculator IC.

Misc—Chassis, ribbon cable, spacers,
LED indicator.
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inhibits the blank detector when a digit-
1 is selected. (The calculator scans digits
from right to left but the dial converter
reads out from just the opposite direc-
tion.) When we get to the last digit
calculator first digit—the end-of-word
blanking pulse combines with the selec-
tion of digit one and immediately clocks
IC12 into overflow. Since there never
can be a blank in digit one position—the
cleared calculator always displays a
zero—it is safe to allow the pulser to
always operate in this position.

Calculator converter interface

For the calcilator to display a
segment, the segment driver in the
calculator chip raises the anodes of all

FIG. 3 (left)—PRINTED CIR-
CUIT pattern for Board-A
shown haif-size.

FIG. 4 (right)—PRINTED CIR-
CUIT pattern for Board-B
shown half-size.

soarc 8

L.

DIsC CONvEOTER

the selected segments toward V,; the
selected digit driver pulis the cathodes
of all of the segments toward ground
and current flows through the selected
segment, causing it to light.

To interface with the calculator chip
we have to obtain both digit and
segment information. Digit interfacing
is OK: the levels are compatible with
CMOS thresholds. The segments, how-
ever, show very little usable voltage
change from on to off. There is of
course plenty of current change. Tran-
sistors QI1-Q7 (Fig. 2) translate the
current change to a voitage change.

“Pop’’ elimination
In your telephone, the dial shunts the

handset during pulsing to eliminate an
annoying “pop” with each dial pulse. As
we have the handset “off the hook™ we
need to simulate this consideration. The
“pop stop” circuit-capacitor C4 is
charged rapidly from the dial pulser and
discharges only through R10. As long as
the voltage on C4 is above 1C9-C’s thres-
hold, relay RY2 wiil be operated. RY2’s
contacts remove the telephone from the
line and replace it with approximately
600 ohms of resistance. This makes the
central office think there is a phone
across the line. It also gives us an indi-
cation that the converter is dialing, as
part of the 600-ohm load is composed of
an LED indicator. The level at 1C9-c
input will slowly decay after the last dial
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FIG. 5—~COMPONENT LAYOUT of Board A.

pulse is received until finally RY2 will
transfer and put the phone across the
line. allowing normal conversation. The
LED remains on as long as the
converter is dialing.

Construction

Two printed-circuit boards are re-
quired to build the dial converter.
Circuit board patterns for the single-
stded boards are shown in Figs. 3 and 4.
The circuit board method is the best
approach but perf board can also be
used. Component placement is illus-
trated in Figs. 5 and 6. The two boards
are joined with half-inch threaded spac-
ers.

Interboard wiring is best performed
with ribbon cable but any No. 24 or 26
wire will do. Connections to the calcula-
tor are best made with very small wire
such as the No. 36 used with a wiring
pencil. Solder each wire directly to the
chip pads to avoid lifting the foil on the
calculator board. Use a small tip on
vour soldering iron.

The segment lines must be broken to
insert the level translating transistors
Q1-Q7. Use a sharp knife such as an X-
ACTO and cut the foil in two places
about !4, inch apart. Remove the
Y inch piece of foil to insure a
complete break. Follow the segment
lines and solder the emitter sides of
Q1-Q7 wires at the readout connection
pads: the base leads to the chip pads.
It’s best to do all the wires in one group
ata time: first all the digit leads. then all
the segment-emitter leads. etc.. connect-
ing each at both ends before proceeding
to the next wire.

The converter can be housed in a cut-
down LMB tvpe 145 chassis box. but
almost anything that will contain the
circuit boards and calculator will do.
The LMB 145 box is 7-inches long. 5-
inches wide and 3-inches high. It was
cut down to 1*%-inches high and 74 by
24 by 3-inch wood strips were painted
black and bolted to the sides.

\
LD

FIG. 6-COMPONENT LAYOUT of Board B.

Calculator selection

The calculator used in the model was
a surplus Bowmar and was purchased as
a kit. Manyv other calculators use the
MM5738 and now cost about the same
as the kit. The Novus 850. 823 and 826
are good examples of a low-cost 8-digit
with memory and uses the MMS5738.
You can of course buy a calculator IC.
driver. readout. and keyboard and lay
out your own calculator circuit board.
but jt's a lot easier (and probably
cheaper) to let someone else do it for
vou.

(One of our editors has a model 850
Novus calculator of a different version
from the one used by the author. The
editor’s instrument has the calculator IC
potted onto the back of the read-out

(¢ GREEN |
RY1-1 I
fro
2 5, GREEN
TELEPHONE
PHONE oo ) Une
RYZ21 —
Pl
RED
2 >—3<<-<.—J
: neu
RY1-1
TELEPHONE
: PHONE TELE
V&R GREEN
RM«, 4
56082 9
A3
5602
B (“L—/
3~ GREEN

FIG. 7—-TELEPHONE CONNECTIONS. Use the
connection (8 or b) that makes terminal 1
positive, or the one that causes dialing Indi-
cator to light when dialing.

display board. You can probably identi-
fv the type vou are about to purchase by
opening the batterv compartment and
pulling out the battery holder. You’ll be
able to peek in and see either the PC
board or the blob on the back of the
read-out.—Editor)

How to use the converter

Cornect the converter to the tele-
phone line as shown in Fig. 7. (Reverse
the L1 and L2 or the red and green
connections if the LED does not light
when dialing.) Turn on the calculator
and clear it. Enter the telephone
number vou wish to dial just as you
normally dial it. The readout verifies the
number vou have entered. Lift the tele-
phone receiver and press the DIAL
button after vou hear the dial tone. The
selected number will quickly be dialed.
If the line is busy. either place the
number in memory and clear the
display (to conserve battery) or leave the
number in the display. To redial. just
press the DIaL button (or recall the
number and press the DIAL button). A
direct-dialed long distance number must
be handled in two steps. Enter the tele-
phone number and store it in memory.
Clear the display and enter the access
and area codes. Press the DiaL button
and wait until the access and area codes
have been dialed. then recall the tele-
phone number and press the biaL
button again. To redial. all you have to
re-enter is the access and area codes—
the telephone number remains in the
memory.

The calculator can be used normally
any time it is not dialing.

Note: The MM5738 has a provision
that blanks the display approximately
16 seconds after the last kev activity has
occurved. This can be disabled by tieing
pin 1 to V,,,. (It may be desirable to
disable this feature to avoid the sudden
and embarrassing loss of the number
you are dialing right in the middle of a
digit.) R-E
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ELECTRO-LAB

As an NTS student you’'ll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you’ll build and keep. Our
courses include equipment like the NTS/Heath
Digital GR-2000 Solid State color TV with first-ever
features like silent varactor diode tuning; digital
channel selection, (with optional digital clock), and
big 315 sq. in. ultra-rectangular screen.

Also pictured above are other units — 5” solid state
oscilloscope, vector monitor scope, solid-state ster-
eo AM-FM receiver with twin speakers, digital multi-
meter, and more. It's the kind of better equipment
that gets you better equipped for the electronics
industry.
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iie & GR2000
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Bl e la Color TV
A | b 315 sq. in.
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(Simulated TV Reception)

This electronic gear is not only designed for train-
ing; it's field-type — like you’ll meet on the job, or
when you’re making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of tields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive all home-study information by mail only.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-
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Anti-Theft Devices

PART |. Practical circuits you can build and connect to
any vehicle with a 6- or 12-volt electrical
system for protection against thieves

ONE OF THE MOST PERSISTENT DANGERS
facing the modern automobile owner is
that of having his vehicle stolen or
burglarized. It is impossible to protect
oneself 100% against that kind of
danger. But the thoughtful owner can
gain up to 99% protection by using a
little common sense and by fitting his
vehicle with fairly simple electrical or
electronic anti-theft devices.

Anti-theft devices.

Vehicle anti-theft devices fit into two
basic classes. The first is the “immobiliz-
er” type, designed to simply reduce a
thief’s chances of starting or driving a
target vehicle away. Immobilizers give
no protection against the car burglar,
who simply wishes to steal objects left
inside the vehicle.

Most vehicles already have a built-in
immobilizer—the ignition switch—but
this device is easily bypassed by a skilled
thief. Many modern vehicles are fitted
with an additional immobilizer. the
mechanical steering lock, which gives
fairly good protection. Further protec-
tion can easily be gained by wiring a
simple immobilizer switch into some
part of the electrical section of the vehi-
cle’s power unit.

The second class of anti-theft device
is the true burglar alarm that sounds an
alarm (and perhaps also immobilizes
the automobile’s ignition system) if any
unauthorized person tries to enter the
vehicle. These alarms may be activated
in any one of three basic ways. One of
the most popular is via microswitches
that operate when the car doors or hood
or trunk are opened. Microswitch-acti-
vated alarms are relatively inexpensive,
highly reliable, and can give excellent
anti-theft protection.

Another method of activating an
alarm is by detecting the small drop in
the vehicle’s battery voltage when a
door, hood. or trunk courtesy light turns
on, or when the ignition is turned on.
These so-called ‘“voltage sensing”

R. M. MARSTON

alarms give the same degree of anti-
theft protection as the microswitch
alarm system, but are generally more
expensive and far less reliable.

A third way of activating an alarm is
by detecting the vibration or swaying
that takes place when a vehicle is
entered or moved. This type has a
number of disadvantages. If its sensi-
tivity is adjusted so that it activates
when anyone enters or rocks the vehicle,
the system will tend to go off in gusty
winds or when a person leans on the
automobile. This system, therefore, has
a very low reliability rating. If the
system is adjusted so that it activates
only when the vehicle is actually moved

tive alarm is inferior to that of the
micro-switch-activated type.

Practical automobile anti-theft alarm
systems may be turned on and off either
from within the car, or from outside.
Systems that are switched from within
the vehicle have a number of disadvan-
tages. To enable the owner to leave the
vehicle without activating the alarm, the
systems must incorporate a built-in
“exit” delay of about 30 seconds, and to
enable the owner to enter it again they
must have an additional built-in “entry”
delay of about 15 seconds.

Consequently, the circuits tend to be
fairly complex and expensive, and to
have a relatively poor reliability rating.

SNATCH | cAsseTTE| Jov |pRive-away| Tow-away
BURGLAR| THIEF |RIDER|  THIEF THIEF
IMMOBILIZER NIL NiL  |coop | Goop NIL
INTERNALLY-SWITCHED
MICROSWITCH-ACTIVATED ALARM| NIL | GOOD  jGOOD | GOOD o'
INTERNALLY-SWITCHED
VOLTAGESENSING ALARM NIL | /GOOD GG L e e
INTERNALLY-SWITCHED
e e niL | poor |cooo | Poor | FAIR
EXTERNALLY-SWITCHED
MICROSWITCH-ACTIVATED ALARM| GOCD | GOOD  1GOOD | GOOD o
EXTERNALLY-SWITCHED
VOLTAGE-SENSING ALARM Goop | Gooo |Goop | Goop NIL
EXTERNALLY-SWITCHED
g ey POCR | PooR |Goop [ PooR FAIR

TABLE 1—DEGREE OF PROTECTION provided by ditterent types of alarm circuits.

or subjected to substantial “G” forces, it
won't be sensitive enough to give effec-
tive anti-burglar protection.

Sometimes, thieves may deliberately
activate the vibration sensitive alarm on
a number of successive occasions, by
rocking the vehicle, until the owner
eventually disconnects the system in
frustration. The thieves are then free to
steal the unprotected vehicle. Thus, the
protection given by the vibration sensi-

More important, the systems give very
poor anti-burglar protection, since the
thief is allowed a full I5 seconds of
entry time in which to steal any worth-
while goodies before the alarm sounds
off.

By contrast, externally-switched al-
arm systems can be very simple, relia-
ble, inexpensive and (since they can be
made to sound off the instant a car door
starts to open) can give excellent anti-



burglar protection.

Thus. the best all-round kind of alarm
system is the externally-switched micro-
switch-activated type. Later we'll show
you some practical examples of this type
of alarm. In the meantime, let’s look at
the different types of thieves who may
try to steal or burglarize your vehicle.

Car thieves

Car thieves can be described as fitting
into five basic classes:

Snatch burglars: These are the most
common car thieves. They simply roam
around looking to see if any theft-
worthy goodies have been left lying
around inside parked cars, or if vehicles’
luggage compartments have been left
unlocked. You can obtain a high degree
of protection against this type of thief by
fitting your vehicle with an externally-
switched microswitch-activated or volt-
age-sensing alarm system that sounds
off the instant a car door starts to open.
But your best protection is common
sense: Don't leave attractive goodies in
sight in the car! Always lock the luggage
compartment!

Cassette Thieves: This type of thief
specializes in stealing radios or cassette
players from vehicles. It takes the
average thief several minutes to steal
one of these units, so you can easily
scare him off by fitting almost any type
of burglar-alarm device that is activated

FROM
IGNITION
SWITCH
CONTACT
BREAKER

POINTS
(CB)

ITCH

=

IGNITION
con

FIG. 1—-IMMOBILIZER operates by shorting
contact breaker points.

FIG. 2—IGNITION IMMOBILIZER operates by
disabling vehicle’s ignition circult.

by opening the car doors.

Joy Riders: These characters usually
steal vehicles without premeditation.
Most times, they simply look for an
unlocked car. then short out its ignition
switch and start the vehicle by briefly
shorting out the starter switch. You
should be able to beat this type of thief

by fitting your vehicle with any type of
immobilizer or anti-theft alarm. but the
chances are that if you don’t lock your
car doors. you'll also be thoughtless
enough to forget to switch on your anti-
theft system. In this case. your best
protection is lots of insurance.

Drive-Away Thief: This thief usually
has enough skill to open locked car
doors and bypass ignition switches, and
then steal the vehicle by simply driving
it away. You can often beat him by
fitting your vehicle with a good immo-
bilizer circuit or an anti-theft alarm.

Tow-Away Thief: This is the least
common but most dangerous type of car
thief. He specializes in stealing good
quality and easily disposable vehicles.
He steals them by either towing them
away or by hoisting them onto the back
of a tow-away vehicle. He selects vehi-
cles very carefully before stealing them
and often does his best to find out if a
target vehicle is fitted with an anti-theft
alarm before trying to steal it. In most
cases, if he knows that the target vehicle
is fitted with an alarm system. he will
simply look for an alternative target. In
extreme cases, however, he may go to
almost any lengths to steal an exception-
ally desirable vehicle.

The best defense against this type of
thief is a vibration type alarm, but even
it offers only limited protection. In most
cases, the thief will try to persuade the
owner to disconnect a vibration type
alarm by repeatedly making it trigger
falsely before finally stealing a target
vehicle.

Table 1 shows the degree of protec-
tion offered by different types of anti-
theft devices against different types of
thief. As can be seen. immobilizers give
good protection against joy riders and
drive-away thieves but provide no pro-
tection against burglars or tow-away
thieves. Externally-switched micro-
switch-activated and voltage-sensing
alarms give good protection against all
except tow-away thieves.

Having cleared up these points, let’s
look at some practical anti-theft cir-
cuits.

Immobilizer circuits.

These are used to reduce a thief’s
chances of starting or driving away a
target vehicle. Most vehicles already
have a built-in immobilizer—the ignition
switch. but it is readily visible and can
easily be bypassed by a skilled thief. So
a simple additional concealed immobi-
lizer circuit can give considerable extra
anti-theft protection.

Simple immobilizers consist of a
cohcealed switch wired into some part
of the electrical section of the vehicles
power unit. Figures 1 and 2 show how
immobilizers can be wired into the vehi-
cle’s ignition system. In Fig. 1. the
switch is wired between the chassis and
the vehicle’s contact breaker (cB) points.

When this switch is open. the ignition
operates normally. When it is closed. the
points are shorted out and the engine is
unable to operate. This circuit gives
excellent protection. particularly if the
wiring is carefully hidden at the CB
points.

The circuit shown in Fig. 2 has the
immobilizer switch wired in series with
the vehicle's ignition switch, so that the
engine can operate only when the switch
is closed. The protection of this circuit is
inferior to that of Fig. | since the thief
can bypass the immobilizer and the
ignition switch by simply hooking a wire
from the battery to the sw terminal of
the coil.

Figure 3 shows how an immobilizer
switch can be wired into the vehicle’s
electric starter system so that the starter

STARTER
SWITCH
4 L

SWITCH

FROM
IGNITION
SWITCH

STARTER
SOLENDID

TOSTARTER
MOTOR

FIG. 3—STARTER IMMOBILIZER operates by
opening starter-motor circuit.

operates only when the switch is closed.
This system gives better protection than
Fig. 2, but is not as good as Fig. 1 since
the starter solenoid can be operated
manually on many vehicles and also
because the starter and immobilizer
switches can be bypassed by a single
length of wire.

Finally, Fig. 4 shows how an immo-
bilizer switch can be wired in series with
the electric fuel pump on suitable vehi-

FROM
o o——IGNITION
SWITCH  SWITCH

ELECTRIC
FUEL PUMP

FIG. 4—FUEL-PUMP IMMOBILIZER operates by
opening electric fuel-pump circuit.

cles so that the pump operates only
when this switch is closed. A feature of
this svstem is that it permits a thief to
start the engine and drive for several
hundred yards on the fuel remaining in
the carbureter before the lack of fuel
immobilizes the vehicle.

A major weakness of the circuits
shown in Figs. 1 to 4 is that they must
all be turned on and off manually so
they give protection only if the owner
remembers to turn them on each time
he leaves his car. Figure 5 shows an
immobilizer circuit that turns on auto-

9261 H3IAW3AON

wn
-



RADIO-ELECTRONICS

o
©

matically each time an attempt is made
to start the engine, but which can be
turned off by briefly pressing a hidden
pushbutton switch. A small “reminder”
light turns on when the engine is dis-
abled by the immobilizer. This circuit
gives a high degree of protection since it
does not depend on the memory of its
owner.

How the immobilizer works

The relay coil RY [ is wired in series
with 1,000 pF capacitor Cl. and the
combination is wired across the vehicle’s
ignition switch. Capacitor C| is shunted
by the series combination of normally-
open relay contacts RY I-1 and normal-
ly-closed pushbutton switch S1. Relay
contacts RY1-2 are wired across the
vehicle’s breaker points. An LED (light-
emitting diode) is wired in series with
current-limiting resistor RI and the
combination is wired across the coil of
the relay.

Normally. CI is fully discharged.
When the ignition switch is first closed.
a surge of current flows through the
relay coil via Cl and the relay turns on.
As the relay energizes. contacts RY -]
close and lock the relay on via S1. Relay
contacts RY1-2 close and short out the
vehicle’s breaker points. thus immobi-
lizing the engine. Under this condition,
current flows in the LED via R1.

The relay stays on until S1 is opened
briefly, at this point the relay unlatches,
C1 charges up rapidly via the relay coil,
and the relay and the LED turn off. As
the relay turns off, the short is removed
from the vehicle’s breaker points and
the engine is able to operate normaily.

The relay used in the Fig. 5 circuit
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IGNITION
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FIG. 5—SELF-ACTIVATING IMMOBILIZER cir-
cuit for vehicles with — V ground systems. For
vehicles with + V grounded, reverse the polari-
ties of C1 and the LED.

can be any 12-volt type with a coil
resistance in the range of 120 to 270
ohms, and with two or more sets of
normally-open contacts. The LED can
be any type with a mean current rating
greater than 30 mA or so. The circuit is
shown as for use on vehicles with nega-
tive-ground electrical systems. On posi-
tive-ground vehicles. reverse the polari-
ties of Cl and the LED.

Practical anti-theft alarms.
The most efficient and useful type of

vehicle anti-theft alarms are externally-
switched microswitch-activated or volt-
age-sensing types. These alarms are
turned on and off via a concealed toggle
switch or a key switch that is fitted to
the outside of the vehicle. Figures 6 to
13 show a few practical examples of
alarm systems of these types. All of
these circuits also act as immobilizers,
and operate the vehicle's horn and lights
and immobilize the engine under the
*alarm’ condition.

In the circuits shown in Figs. 7 to I,
microswitches are used to trip a self-
latching relay when the car doors. hood
or trunk are opened. This relay immo-
bilizes the engine and operates the horn
and headlights either directly or via
additional circuitry. Two suitable front-
door microswitches are built into most
vehicles as standard fittings and are
used to operate the courtesy or dome
lights. Additional switches can easily be
fitted to the rear doors. The hood and
trunk can be protected by ‘auxiliary’
microswitches.

Microswitch-activated immobilizer
The operation of the circuit shown in
Fig. 6 is very simple. Normally, the key
switch is open and no voltage is fed to
the relay network. so the alarm is off.
Suppose, however, that the key switch is
closed. If any of the door switches close,
current flows in the relays via D1, or if

OFF _ ON

— o—
F EXTERNAL RY1
| KEY ’_F@ 2y
SWITCH
|+ 2700
= RY2
'12v 00ME jm | 12v
iy 120-
_ 270§
l RY11
000R AUXILIARY
SWITCHES  SWITCHES =
v—0 _tocs v——0_ _ TOHORN
MO —points MO, ButToN
RY11 RY2.1
v—o° TO HEAD-LIGHT
NO. = " swiTcH
RY22

FIG. 6—MICROSWITCH-ACTIVATED alarm/
immobilizer operates horn and lights until
switched off, or until battery discharges. Circuit
is for vehicles with —V ground electrical
systems.

any of the auxiliary switches close,
current flows via D2. In either case.
both relays turn on. As RY1 energizes,
contacts RYI1-1 close and lock both
relays on, and contacts RY 1-2 close and
short out the vehicles contact breaker
(CB) points. thus immobilizing the vehi-
cle.

Simultaneously. contacts RY2-1 close
and switch on the car horn, thus giving
an audible indication of the intrusion.
Also, contacts RY2-2 close and switch

on the headlights. thus giving a visual
identification of the violated vehicle.
The horn and lights remain on until the
key switch is opened or until the vehi-
cles battery runs down.

OFF _ ON

EXTERNAL
KEY
SWITCH

- 0OME A
12v (COURTESY) v
= LIGHT g 120~
T 28

1N4001

RY1.1

000R AUXILIARY

SWITCHES  SWITCHES =
0. TOCB.  v——O_ _ TOHORN
M0 eonts MO, BuTTON
RY1-2 RY21

v—0 TO HEAD-LIGHT

MO switen
RY22
FIG. 7—MICROSWITCH-ACTIVATED alarm/

immobilizer designed to operate on vehicles
with +V ground electrical systems.

The circuit shown in Fig. 6 is for use
on negative-ground vehicles. The circuit
can be modified for use on positive
ground vehicles by simply reversing the
polarities of D1 and D2. as shown in
Fig. 7.

10 be continued.

Newest small calculator is ailso
a wrist-watch

Hughes Aircraft Co. has just introduced
a new electronic watch module that
includes a nine-function calculator with a
standard four-function digital watch.

The module measures only 1.4 x 1.25
inches and it adds, subtracts, multiplies,
divides, calculates percentages and

COMBINATION CALCULATOR-WATCH, sup-
plied in module form by Hughes Aircraft Co.
(Hughes does not market watches, but is a
leading manufacturer of watch modules.)

squares, and has a memory and multipli-
cation and division constant. The watch
displays the standard four functions—
hours, minutes, seconds and date.

The memory retains entries even when
the unit is in non-display or time-display
mode. Thus the user can interrupt a
calculation to check the time, then return
to his calculation without losing his
figures. R-E



6 NEW CIRCUITS

Create

Sinewaves
Using

Digital IC’s

DON LANCASTER

EVERY ONCE IN A WHII I A REALLY GREAT IDFA
gets buried deep in the technical literature.
For instance, back in 1969, a very elegant and
ultra-simple way to generate sinewaves digi-
tally appeared. Then. apparently. it was
nearly forgotten. Today we can use a $1.00
CMOS integrated circuit, three or four 5%
resistors, and this “lost™ method to build
ultra-simple digital sinewave sources—sine-
wave sources whose amplitude and frequency
we can precisely and rapidly control. and
whose distortion is very low. We can use
sinewaves like these in electronic music. lab
function generators. sweepers, microproces-
sor and minicomputer analog 1/0. digital
cassette recorders and MODEMS. But
you're sure to find lots more places where
you can use these simple., quick and sophisti-
cated techniques.

The basic idea

Any method of generating sinewaves digi-
tally is usually a two-step process. First. you
generate a convenient waveform that consists
of a fundamental and some harmonics. Then
you get rid of the harmonics by filtering them
out. The trick is to pick a convenient wave-
form that has as few harmonics as possible to
start with. We also want the harmonics to be
as small as possible, and we want them to be
as high an order as possible. All these re-
quirements simplify our filtering and let us
change frequency over a reasonable range

Digital techniques can be used to synthesize sinewaves
whose amplitude and frequency can be precisely and
rapidly controlled anad whose distortion is low

without necessarily changing our filtering.
Our search for a convenient waveform
starts with a symmetrical one. This automati-
cally gets rid of all the even harmonics. From
here, we want to pick some waveform that
inherently doesn’t have as many of the odd
harmonics as is possible. Ideally, we'd like to
get rid of all the low-order odd harmonics.
Directly using squarewaves doesn’t look too
promising because of a third harmonic only
10 decibels (‘4 amplitude) down from the
fundamental that’s staring you in the face.
Similarly. most any relatively simple system
based on binary counters will probably also
have lots of strong. low-order odd harmon-
ics.
The secret of digital sinewave generation is
shown in Fig. 1. You use a circuit called a
walking-ring or a Johnson counter to ulti-
mately generate your sinewave. You make
the counter as long as you have to. The
longer the counter, the more parts. but the
higher the odd harmonics you end up with
and the weaker they are. A second part of the
secret is that you combine outputs of the
counter with resistors. into cither a single
small-value summing resistor, or into the
summing input on an operational amplifier.
But vou skip one counter siage in vour
summing. This makes our sinewave waveform
take twice as long automatically on the peaks
and valleys. As we'll shortly see. the wave-
forms look rather strange and choppy before

filtering. but they have no low-order harmon-
ics!

You can make a walking-ring counter out
of type-D flip-flops or out of many different
types of shift registers. The CMOS 4018 is
ideal for 6. 8. and 10-step sinewave synthesis,
as we'll shortly see. and several 4018's can be
cascaded for longer sequences. Our ten-step
system takes only one 4018 (or five type-D
flip-flops). Pick the resistors just right. and
the first harmonic after the fundamental is
the mnth, and it's almost 20 dB (one-tenth
amplitude) down from the fundamental
before you do any filtering. The only other
low-order harmonics are the 1lth, the 19th,
21st. 29th, 31st. and so on. All these are so
low in amplitude and so high in frequency
that if you get rid of the ninth by low-pass
filtering. the rest will utterly disappear.

A wype-D flip-flop or a register stage is a
clocked logic block. When an input clock
arrives. information on the D input is passed
onto the Q output and its complement is
passed onto the Q output. (If D is a 17,
clocking puts a “1" on Q and a 0" on Q. If
D is a “0". clocking puts a “0" on Q and a
“1” on Q)

To build a walking-ring counter. connect
the Q output of one stage to the D input of
the next stage and so on down the line. At the
last stage use the complementary Q output to
feed back to the D input of the first stage. If
we use a five-stage register and start with
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00000, one clocking gives us 10000 since the

Q output of the last stage was a “1” and gets

passed on to the first stage. More clockings ]

give us 11000, 11100, 11110, and 11111. The ® THE WALKING RING COUNTER and its waveforms, which combine to produce a good
Q output is now a 0, so the next clocking sinewave (after fiitering).

gives us 01111, 00111, 00011, 00001, and

finally 00000, repeating the ten-step sequence A B c (] E

as we close the series. The length of our

sequence is ten or twice the number of I I I TYPE D FLIP

sla’lg_;!‘s. | " 0 | ) —0 aj—e—o a}—e—o a}l—e—o0 a}—*—p 0 ;bl')P(S :_01)3 {CMOS)
€ sequence length usually equals twice 4(TTL) ETC..

the numb‘lr of slagesgin use. If weqlook at the AT A1 | M 17 . OR SUITABLE

five outputs A through E in Fig. 1, we see a a a a Z —} ig:g{cr:ﬁEgsl)STER

that we get a group of five phase-shified CLock

squarewaves. We now sum four of these five INF&'T

waveforms with just the right “magic” resistor
values, and we get a composite waveform
that is a fundamental sinewave along with
low-amplitude ninth, eleventh, and a few

very small and very high-order remaining CLOCK
odd harmonics. For many uses you can use

this sinewave pretty much as is, but it's a OUTPUT A

simple matter of filtering to get a sinewave of

ood purity.
g Our clock frequency sets the output M7 B
frequency. With a five-stage, ten-step system,

the clock input is ten times the output GATERUNC
frequency. As the clock frequency changes,

so does the output on a nearly instantaneous OUTPUT D

basis, since there are no time constants or
inductors in the circuit. Note also that a DUTPUT E
sudden change in clock frequency coherently
changes the sinewave without any transients (SIU';':]'%FA+ (618) B+
or jumps. . . (.618) C + (1.00) D+

With CMOS and relatively light loading (0.00) E

(20K or more) the output logic swing is equal

to the supply voliage, so we can change the
output amplitude either by changing the NINTH AND
supply voltage or by changing the gain (digi- HIGHER HARMONICS
tally or otherwise) of any op-amp that's REMOVED BY LOW
summing our phase-shifted squarewaves into PASS FILTER-

the composite sinewave output. KEY WAVEFORMS. NDTE THAT OUTPUT “E” IS NOT USED
Circuits

Figs. 2 and 3 show us two circuits using a
single 4018 CMOS register that you can use
for digital sinewave generators.

In Fig. 2, we've built a four-stage counter
that gives us an eight-step output using one
IC and three resistors. The output is summed

20 AN EIGHT-STEP GENERATOR, as used in a digital cassette recording system.

across the 4.7K resistor and then actively Clé?(cOKUl#PPLIIJJ =

filtered by the PNP emitter follower and the

third-order Bessell active filter. This particu- 7 FILTER SET FOR

lar circuit is used in a digital cassette éfregw3\4\9g anné‘g:g&
recording system, where a digital “1” is a +5V :

CUTOFF, CHANGE C1, C2
& C3 PROPORTIONATELY.

2400 hertz and a digital “0” is a 1200 heriz

O
sinewave recorded on the tape. You can shift NC
the cutoff’ frequency of the active filter by é @ @ @
E

proportionately changing capacitors Cl, C2,

Ot
—(=) Om
1=

. D
and C3. Doubling these capacitors reduces 4018 (CMOS) oV
the cutoff frequency in half and so on. The TOP VIEW “RECORD"
input clock of this circuit is eight times the ] A B ¢ SINECWI-F\‘\?E
output frequency. 1 3) (4 (5 g) (1) (8 < o2l OUTPUT
In Fig. 3, we have a five-stage counter and

four resistors that sum into a type-741 opera-

tional amplifier. The op amp is filtered with a - o1 c2 M
single capacitor. This particular circuit drives = 0015 47
the transmitter speaker of a *“103” style IC 14 o;\'/’
MODEM, outputting a 1070 hertz sinewave | US IS !
for a digital logic “0” and a 1270 hertz 2.2K 0K S 22K
sinewave for a digital logic “1”. This time the 4
::/l;(l:llés frequency is ten times these output 33K 33K T

’ PNP

Magic numbers (MPS§523, ETC)

Figures 4. 5 and 6 show us the magic
resistor values, the circuits, and the wave-
forms for three, four and five-stage registers
of length 6, 8, and 10. The value in paren-
thesis is the resistor ratio we want, while the




3. 10-STEP SINEWAVE GENERATOR drives the transmitter speaker of a MODEM.

OUTPUT
“0"” = 1070 Hz
“1" = 1270 Hz
10X INPUT JW
CLOCK o
10,700 Hz OR 12,700 Hz SPKR
o} 4 —
+5V SuF
y % & &
L
16) (15) (18) (13) (12) (1) (o) (9
3 0 4
4018 (CMOS) TOP VIEW OP AMP
iN A B C
1) (2) (3) (4) (5) (6) (7) (8
L —wW—e 5 -
- 39K
MN—S 2.2K
39K WN—
—AAA—@
2K 'l"f'
AA— K

THREE-STAGE DIGITAL SINEWAVE GENERATOR. Resistance values are shown in ratios
(parentheses) and ohms. The amplitude of the harmonics are also shown.

4.

2.2
(OR OP AMP
~INPUT)

SH { -13.5 dB) 11H (-2t dB)
TH ( -16.9 dB) 13H (-2248)
cLOCK 04 Lyt
THREE-STAGE. CLOCK IS §IX TIMES OUTPUT FREQUENCY
50 FOUR-STAGE DIGITAL SINEWAVE GENERATOR.
22K
{1 000) (OR OP AMP 2(.1} 7H(-16.9 dB) 15H {-23.6 ¢8)
2.1k - INPUT) 9H (-19.1 ¢B) 17H {-24.8 dB)

T Lt rrredt
FOUR-STAGE CLOCK 1S EYGHT TIMES OUTPUT FREQUENCY
6. FIVE-STAGE DIGITAL SINEWAVE GENERATOR.
: a 2.2K ]
{OR OP AMP S1.1) 9H(-19.1dB)  19H (-25.5 9B
¥ INPUT) 1M (-21 aa), zm(-zs;m;

Pttty

CLOCKO-@

FIVE-STAGE. CLOCK 1S TEN TIMES OUTPUT FREQUENCY

resistor value has been rounded off to a stock
1 percent value. Actually. 5 percent resistors
are more than adequate for practically all
sinewave generators, particularly for those of
ten stages or less.

You'll get more performance by length-
ening the registers and using more resistors.
Values for any length are shown in Table .
along with the harmonics and their strengths
that you can expect. Once again. the paren-
thesis values are exact ratios, while the
resistor values are 1 percent based on 22.1 K
being the smallest value used.

These longer lengths make filtering more
easy since the odd harmonics you do get are
higher in frequency and lower in amplitude
as you add stages. Note that the input clock
frequency goes up as you add stages. Two or
more 4018’s can be cascaded as needed for
these longer lengths. Usually binary lengths
of 8 and 16 or decimal lengths of 10 or 20
make for the easiest interface with the system
timing in the rest of your circuit.

Note that with a longer register, you can
have a fixed filter and still operate over a
wide frequency range. For instance, with a
10-stage register and a 10:1 frequency
change. the lowest harmonic of the lowest
output frequency will still be 1.9 times the
frequency of the highest output frequency
and reasonably easy to get rid of with a
sharp-cutoff filter.

Some loose ends

You may have to look into several details
when generating your own digital sinewaves.
These include the counter sequences, resistor
tolerances, offsets, and the choice of filter-
ing.

Walking-ring counters longer than two
stages have disallowed sequences that make
up the difference between the total possible
counter states and the states you are actually
using. For instance, a three-stage counter has
the valid 000, 100, 110, 111, 011, 001 and
back to 000 six-count state sequence. It also
has a disallowed 101, 010, 101, O10 . . . .
two-count rut it can get into. All walking-ring
counters must be set up to eliminate the
disallowed states.

This is done internally in the 4018 count-
ers, and cascaded 4018’s will probably elimi-
nate most if not all the possible disallowed
sequences. You can also use a reset button or
signal to get your sequence off on the 000
state before you begin. Or you can add gating
to force the internal stages to zero when the
end stages are zero; or to all ones when the
end stages are ones. (If you have only a
common reset line for all stages, be sure 1o
shorten the reset pulse so it doesn’t perma-
nently hang up the register.)

How accurate do the resistors have to be?
For registers of ten stages or less, a tolerance
of 5 percent is good enough, even though
we've shown you 1 percent values. Resistors
out of tolerance introduce lower-order odd
harmonics, but for most 5 percent variations,
these should be 40 decibels below the funda-
mental or lower.

Note that there will be a DC offset in the
output sinewave that usually must be elimi-
nated somehow. The simplest way is with a
blocking capacitor as we did with the output
capaaitor in Figs. 2 and 3. With our CMOS
outputs, we have a choice of summing to the
positive supply voltage, to ground. or to an
op amp's inverting input biased halfway
between positive supply and ground. In Fig.
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If you want success in electronics. . . if you want the skills people
are glad to pay for ... find out about CIE training.
It’s a terrific idea that can get you on your way to success
in electronics troubleshooting.

[.et’s face it. learning valuable new
skills isn’t something you just breeze
through. Especially in a modern
technological field like electronics
troubleshooting. You’'ve got to really
want success if you're going to build
your skills properly.

But. oh boy. the rewards when you
do! In today’s world. the ones who
really know electronics troubleshooting
find that people .. .even industries. . .
look for their help.

What about you? How much do you
want the thrill of success. .. of being in
demand? Enough to roll up your
sieeves and work for it?

Why it pays to
build troubleshooting skills .

Suppose the automated production
controls on an assembly line break
down. Imagine how much money the
manufacturer can lose when help
doesn’t come fust! And it takes a
skilled electronics troubleshooter to
move in. .. locate the problem. .. solve
it ... and get the lines moving again.

Or take a TV station. Breakdowns
are costly in broadcasting where time is
money. Viewers won't sit forever
waiting for sound or the picture tocome
back. Before they change channels. the
station needs to get back on the air
again — with the help of a skilled
troubleshooter.

No question about it. Building new
skills in electronics troubleshooting is
aninvestment in your future. It's well
worth the effort.

Why you should
get CIE to help you do it .
Troubleshooting starts with ideas . ..
principles. C1E’s Auto-Programmed*
L.essons help you get the idea—at your
own most comfortable pace. Step by
step at home. you explore cach principle
—each theory —until you understand it
thoroughly and completely. Then you
start to use it.

How CIE helps
you turn ideas into reality .

If you're a beginner, you start with
CIE’s Experimental Electronics
Laboratory. You actually perform over
200 experiments to help you grasp the
basics. Plus you use a 3-in-1 Precision
Multimeter to get your first taste of the
testing, checking, analyzing steps you
take in troubleshooting!

How 3 practical steps help you

build troubleshooting skills .
You’ll take your first practical step in
professional troubleshooting when you

build your own SMHz triggered-sweep.

solid-state oscilloscope.

As a trained troubleshooter. you'll
use your oscilloscope the way a doctor
uses his X-ray machine. As a student,
you learn how to “‘read” waveform
patterns on a big, 8cm. x 10cm. screen
... how to “'lock them in™ for closer
study . .. how to understand and
interpret what they tell you.

Your second practical, skill-building
step begins when you get your Zenith
19-inch diagonal. solid-state color TV
—featuring nine removable modules!
Now’s your chance to apply the new
skills you learned with your
oscilloscope!

With CIFE’s guidance. you perform
actual service operations — the kind
you'd handle on the job as a trained
troubleshooter! Using the TV, you
learn to trace signal flow . .. detect and
locate malfunctions. .. restore perfect
operating standards . . . just as you
would with any sophisticated
electronics equipment.

Finally, step three rounds out your
experience as you work with a
completely solid-state color bar
generator —actually a TV signal
transmitter that produces ten different
display patterns on your TV screen!

You study a gated color bar rainbow
...crosshatch lines. .. dot paiterns.

g CI

You explore digital logic circuits ...
observe the action of a crystal-
controlled oscillator!

This practical. “*hands on™ training
takes concentration and effort. But it’s
enjoyable and rewarding. Andit's a
great way to prepare for a
troudleshooting career!

Why it’s important
to get your FCC License.

For some troubleshooting jobs. you
must have your FCC L.icense. For
others. employers often consider it a
mark in your favor. It’s government-
certified proof of specific knowledge
and skills!

Almost 4 out of S CIE graduates who
take the exam get their Licenses. More
than half of CIE’s courses can prepare
you for it. .. and the broadest range of
career opportunities!

Free catalog!

Mail the card. Ifit’s gone. cut out and
mail the coupon. If you prefer to write,
mention the name of this magazine.
We'll send you a copy of CIE’s FREE
school catalog —plus a complete
package of independent home study
information! For your convenience.
we'll try to have a representative call to
help you with course selection. Mail
the card or coupon....or write: CIE,
1776 East 17th Street, Cleveland,
Ohio 44114,

X fr 5 B 1 0 B |
Cleveland Institute

of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member Nauons! Home Swudy Council

D YES » + o I wanttosucceedin

electronics. Send me my FREF CIF school
catalog — including details about
troubleshooting courses —plus my FREE
pachage of home study information!

NAME (please print)
ADDRESS APT.
Ity

STATE ZIP
ACE PHONTF (area code)

C heck box for G AL Bill information:
O veteran [J Active Duty
RE-90

- Mail today!
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TABLE I-DESIGN INFORMATION FOR LONGER GENERATORS

STAGES CLOCK
6 12x

RESISTORS*

22.1K; 38.3K; 44.2K; 38.3K; 22.1K

(1.000) (1.732) (2.000) (1.732) (1.000)

7 14x

22.1K; 40.2K; 49.9K; 49.9K; 40.2K; 22.1K

(1.000) (1.803) (2.248) (2.248) (1.803) (1.000)

8 16x

22.1K; 41.2K; 53.6K; 57.6K; 53.6K; 41.2K; 22.1K

(1.000) (1.849) (2.412) (2.613) (2.413) (1.849) (1.000)

9 18x

22.1K; 41.2K; 56.2K; 63.4K; 63.4K; 56.2K; 41.2K; 22.1K

(1.000) (1.877) (2.532) (2.879) (2.879) (2.532) (1.877) (1.000)

10 20x

16 32x

22.1K; 42.2K, 57.6K; 68.1K; 71.5K; 68.1K; 57.6K; 42.2K; 22.1K
(1.000) (1.896) (2.618) (3.077) (3.236) (3.077) (2.618) (1.896) (1.000)

22.1K; 43.2K; 63.4K; 80.6K; 93.1K; 105K; 110K; 113K;

(1.000) (1.961) (2.847) (3.624) (4.262) (4.736) (5.027) (5.125)

110K; 105K; 93.1K; 80.6K; 63.4K; 43.2K; 22.1K
(5.027) (4.736) (4.262) (3.624) (2.847) (1.96) (1.000)

n 2nx 1;

Sini SinsL Sin
n . n -

4 Sin (0= 1)
n .

Sin % Sin

n
n

Sin = Sin
n n

* The resistor values in parentheses are exact ratios; values In ohms are rounded off to stock 1

percent values.

HARMONICS

11H (- 21 dB)
13H (- 23 dB)

13H (- 23 dB)
15H (- 24 dB)

15H (—24 dB)
17H (- 25 dB)

17H (- 25 dB)
19H (- 26 dB)

19H (- 26 dB)
21H (- 27 dB)

31H (- 30 dB)
33H (— 31 dB)

23H (- 27 dB)
25H (—28 dB)

27H (- 29 dB)
29H (—29 dB)

29H (- 29 dB)
31H (- 30 dB)

35H (- 31 dB)
37H (- 31 dB)

39H (- 32 dB)
41H (- 33 dB)

63H (— 36 dB)
65H (- 36 dB)

@n—1H ('/2n=1) (@n—-1)H (fan—-1)
@n+NDH (n+1) (4n+ 1DH (fan+ 1)

2. we've summed to ground so the emitter
follower will have a reasonably constant
emitter current and thus not distort the wave-
form. In Fig. 3 we sum to one-half the supply
voltage to minimize the offset at the output
even before capacitor coupling.

A final detail is filtering. Complete infor-
mation on active filters appears in the Active
Filter Cookbook. For some uses. the harmon-
ics are high enough in frequency that they
can simply be ignored. For others, a simple
capacitor or two to introduce rolloff is all yob
need. For more critical uses, a better quality
active filter is called for.

Sharp-cutoff low-pass filters using Butter-
worth or Chebyshev response curves have the

advantages of producing very clean sine-
waves with a minimum of circuitry. But these
sharp filters have one possible drawback—if
the input sinewave is changing or jumping
between several frequencies, the filters will
introduce group-delay distortion, or simple
smearing that will generally mess up any
sudden input frequency changes. Where you
are suddenly or often changing input
frequencies, use the higher-order *‘more
gentle” Bessell active filters since Bessell
filters are designed to absolutely minimize
this form of distortion.

These circuits actually make digital sine-
waves easier and simpler and cheaper than
analog ones, so there should be all sorts of

things you can do with them. Let us know
what uses you come up with. R-E

FOR MORE READING:

Generating digital sinewaves—
“Digital Generation of Low Frequen-
cy Sinewaves,” Anthony C. Davies,
IEEE Transactions on Instrumenta-
tion and Measurement, IM18, No. 2,
June 1969 PP 97-105.

Active filters—
The Active Filter Cookbook No.
21168, Howard W Sams, Indianap-
olis, IN, 46206.
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ELECTRONIC LANDMARK GONE

THE “GOLF BALL” 160-FOOT RADOME of the radar system bulit by RCA in southern New Jersey in
1959, Is now a thing of the past. The Air Force reports that it has become unnecessary; its functions

are now being performed at other radar sites.

Designed as a prototype for the Air Force's Early Warning system in the North, the 84-foot dome
was constructed to withstand the 150-mph winds of the Arctic. It was made with nearly 1,650
interlocking hexagonal pieces, and one pentagonal piece at the top.

The “Golf Ball” was considered the most powerful radar in the world when it was designed. it could
track a three-foot object 3,000 miles away. It has been used to track spacecraft, study eclipses, and
take precise measurements of objects in space. Among its feats was a more precise determination of
the value of the Astronomical Unit, the mean distance between the earth and the sun. This
measurement has been valuable to scientists in determining orbital data on satellites and other

planets more accurately.

FCC gets.petition to permit
stereophonic AM broadcasting

Kahn Communications, inc., of Free-
port, NY, has filed a petition asking that
the Federal Communications Commission
institute rule-making proceedings looking
toward regulations that would allow AM
broadcasters to operate sterephonically.
The petition states that the Kahn AM
stereo broadcasting system is completely
compatible with standard AM broadcast-
ing and does not degrade present broad-
cast service; and that it will allow AM
broadcast listeners to enjoy stereophonic
reception with little or no additional
investment in receiving equipment.

The system has been demonstrated
several times in on-the-air experiments,
notably over WFBR, Baltimore, and was in
use by station XETRA, Tiajuana, Mexico,
for more than three years.

The Kahn system is a type of compatible
single-sideband that can be received with
two ordinary broadcast receivers, one
tuned slightly below and the other slightly
above the carrier frequency. A receiver
designed to receive this type of AM stereo
might have two IF's, one tuned slightly
higher in frequency than the other.

An ordinary receiver tuned to the carrier
receives both channels with the same
results as if the station were using
conventional modulation. R-E




A digital clock with a
gas-discharge display that
uses neon gas to produce a
pleasing orange glow.

The alarm feature is optional

and the clock is powered
from a 115-voit AC line

PAUL EMERALD*

THE ELDER STATESMAN AMONG ELECTRONIC
displays is the gas-discharge display
panel: its ancestry lies in the ubiquitous
neon lamp. and later in the Nixie tube
pioneered by Burroughs in the 1950's.
Newer gas-discharge displays are pla-
nar. multi-digit, seven-segment types
such as the Burroughs Panaplex series.
These displays are evident in a wide
variety of display applications, particu-
larly desk-top calculators. Rather than
the single formed-wire characters found
in the Nixie tubes. the planar displays
usually operate in a multiplexed seven-
segment format while emitting the same
pleasing orange glow.

The gas-discharge panel used in this
full-feature clock has six digits and is
easily read from 25 feet. The hours and
minutes digits are 0.7-in. high while the
seconds are 0.5-in. high. This display is
coupled with two state-of-the-art IC
drivers from Sprague Electric and a
Mostek PMOS alarm clock IC to form
the many featured electronic clock that
is described. The clock can be readily
turned into a wall. mantel or bookcase

* Manager Applications Engineering, Sprague
Electric Co., Worcester, MA,

clock—with or without the alarm op-
tion.

Display

The Panaplex display requires a
minimum ionization voltage of 180 volts
for operation. and it's a thin/thick film
circuit sandwich with a neon gas
mixture between the anode (+) and
cathode (—). An orange glow is visable
when the neon mixture is ionized by the
application of appropriate voltage and
current.

The segment (cathode) side of the
sandwich is thick-film technology on
either a ceramic or. more recently, a
glass substrate. All like segments are
internally connected (Digit la to Digit
2a. DIb to D2b to D3b. etc.) for multi-
plexed operation. This technique min-
imizes display connections, MOS 1C
pins. board wiring, interface electronics,
etc. Segments in the display are
switched to a negative supply potential.
in this case —95 volts. Figure 1 shows

Gas-Discharge

the internal éments and bussed con-
nections bet¥€en like segments (cath-
odes) in an exploded view.

The digit (anode) half of the display
panel is glass with a thin film conductor
such as tin oxide. The anode is switched
to a positive potential. in this case +95
volts. The digit (anode) is fundamen-
tally the same as the wire-screen anode
of the Nixie tube. or the common
terminal (anode or cathode depending
upon type) in LED’. etc. Figure 2
shows the connections for the display.

Clock IC

The clock IC is Mostek’s MK 50250—
a PMOS. multiplexed 28-pin DIP with
several available features. The MK
50250 can operate as either a 12-hour
60-Hz clock. or a 24-hour 50-Hz clock.
For this clock. the 12-hour 60-Hz option
is used. The MK 50250 has several
features—alarm (24 hour period). snooze
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(10 minute interval). three intensity
levels (pulse modulated outputs) and
AM/PM capability. Also. with a brown-
out or momentary power failure. the
clock will alternately flash the AM and
PM numerals to indicate that the
displayed time is incorrect.

Of the available features. only the
AM/PM feature requires any appre-
ciable number of components. Its level

Begin:

Set Minutes:

Set 10 Minutes:

SETTING CLOCK TIME

TIME SET switch in RUN posmon FUNCTION switch in COUNT
INHIBIT position,

Push TIME SET switch to SET MINS position. Increment minutes to
correct setting.

Quickly slide TIME SET switch to next lowest position when
minutes have been set.

S, N N Set Hours: Quickly slide TIME SET switch to next lowest position where it
of_complexlty 1s due.to the incompati- then will increment to proper hour setting. Note: With AM/PM
b"“g’ of the Molsfc'?';)p an}(\i the .d'Z["a.V operation it is a full 24-hour cycle.

nfiguration itself. The schematic diag-
configuration 1 matc ciag Run: As proper hour and AM/PM indication is set, push slide switch

ram (see Fig. 3) shows the interface to
the separate AM/PM indicators in the
display. This interface consists of tran-
sistors Q2 and Q3 and the associated
components.

The MK 50250 is actually a 24-hour
clock. even though the display never
indicates other than a 12-hour cycle.
However. the AM/PM is important
when incorporating the alarm. The
alarm will not go off at 6:30 PM if it is
set for 6:30 AM. Hence the need to
know if the clock is set to an AM or PM
state—a feature not available in electro-

GLASS PLATE

=
-
\ﬂ
::,,
25 7

ANDDE
b CONTACT
—

SUBSTRATE

CONDUCTIVE
MATERIAL CATHODE CONTACT
FIG. 1—-CONSTRUCTION of the gas-discharge
planar display. Like segments of each digit are
connected together for multiplexed operation.

Count Inhibit:

to bottom position for clock operation.

Although it is not necessary to start with the FUNCTION switch in
this position, it aliows the synchronization of the clock with an
appropriate time reference.

Note: This clock will operate effectively with a 60-Hz input
frequency and an input voltage range from 95 VAC to 115 VAC.
Do not exceed 115 VAC since damage to the power supply may

result.

mechanical clocks.

Another feature is the three-level
display intensity—bright. medium. and
dim. The digit and segment outputs are
pulse-width modulated to provide three
distinct intensity levels to correspond to
ambient light conditions. High ambient
light gives the brightest display. while
low ambient light produces a low duty-
cycle strobing of the display and results
in a readout that does not glare harshly
in a dim or dark room.

The automatic intensity feature is
easily accomplished by using only a
cadmium-sulphide photocell (R2) and a
single resistor (R3). The MK 50250 IC
has a three-level intensity control input
(pin 11). When this input is pulled
toward the Vg potential (Vi = 16
volts). the outputs are multiplexed with

' ’ CATHDDE
I ’ DESIGNATIONS

the maximum duty cycle (approx.
14.29%) resulting in a bright display.
With the intensity input at a level close
to the V., potential (ground) the
outputs are pulse modulated to the
minimum duty cvcle (approx. 2.60%)
resulting in a dim display.

The photocell and fixed resistor oper-
ate in a manner similar to having a
potentiometer connected to the resistor.
the resistance of the photocell varies
with the ambient light. Minimum resis-
tance (high ambient light) pulls IC2 pin-
11 well toward V. while low light levels
produce a high resistance and the input
voltage is close to V,,. The medium
level is when the fixed resistor and
photocell are approximately equal. The
duty cycle of the intermediate intensity
level is approximately 7.20%. The

RADIO-ELECTRONICS
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DISPLAY
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FIG. 3—CLOCK CIRCUIT s bulit around a8 MOS IC and has an optional alarm clrcuit.

All resistors are '/-watt, 10%, unless
noted.

R1—120 ohms, '/, watt (required for
optional alarm)

R2—CdS photocell, 3.3K at 2 foot-
candles, 220K minimum dark
resistance, 125 mw at 25°C maximum
power (Clairex CL7P5L, Vactec
VT801, or equal.)

R3—See text

R4—470,000 ohms

R5, R15—22,000 ohms

R6—82,000 ohms

R7—680,000 ohms

R8, R9—27,000 ohms

R10—100,000 ohms

R11, R12—3900 ohms

R13—180,000 ohms

R14—2000 ohms, 3 watts (1500 ohms,

5 watts with optional alarm)

R16—2000 ohms, 3 watts

R17, R18—68,000 ohms, '/, watt

C1-—.001 gF, 100V disc

C2-—.01 uF, 125VAC disc (Sprague 125L-
S10 or equal.)

C3—600 pF, 25V electrolytic

C4, C5—50 uF, 150V electrolytic

D1, D2—7.5-volt Zener (1N5852 or
equal.)

D3-D7, D9, D14, D15—600-volt, 1A
diode (1N4005 or equal.)

D8—16-volt, 10% Zener (1N5862 or
equal.)

D10-D13—47-volt, 1-watt, 5% Zener
(1N4756 or equal.)

Q1—2N4401 transistor (or equal.)

Q2—2N5400 transistor (or equal.)

Q3—2N5550 transistor (or equal.)

IC1—UDN-6164A (Sprague)

1C2—-MK50250 (Mostek)

IC3—UDN-7183A (Sprague)

S1—-2 pole, 4-position slide switch

S2—-2p, 3p, spring return

S3—1 pole, 4-position slide switch

Misc: PC board, display (Burroughs
CD60733-CM or Cherry Electric
WO06-0001), display connector,
/.-ampere fuse, fuse clips,
wire, solder, etc.

The following parts are avallable from
AVTEK Electronics, P.O. Box 457, An-
dover, MA 01810: A complete kit of parts
that includes a PC board and all other
electronic components—$59.50; and a
partial kit that includes a PC board, three
IC’s, three switches, photocell, display
and connector—$39.50. A case consisting
of plastic front and back covers plus
hardware is also available for $7.50.
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current in each segment is the same at
any intensity level, but the reduced duty
cycle results in a reduction of average
light emitted. The value of the fixed
resistor R3 can varv widely and depends
on the type of enclosure used. If the
photocell is exposed directly to ambient
light. then R3 will be between 4K and
SK ohms. If a colored filter covers the
photocell. then R3 will be between 27K
and 30K ohms. The correct value should
be determined by experimentation.

Another simple feature is the cCOuNT
INHIBIT position of the function switch.
Switching to this inhibit position allows
“locking up” the clock time and setting
the clock in svnchronization with a time
standard such as WWYV. From that
point on. the clock is at the mercy of the
power company for short-term accura-
cy. but corrections are made by the
power company to provide long-term
accuracy.

Another optional feature is the alarm.
The alarm provides a 400-600 Hz
“beep-off-beep” alternating tone. The
clock IC requires only a buffer transistor
(2N4401 or equiv.). a 100-ohm 'A-watt
resistor to limit current and the neces-
sarv transducer (speaker). Additionally.
vou may also wish to add the snooze
switch. Depressing the sNOOZE switch
while the alarm is operating deactivates
the alarm for a period of ten minutes.
after which the alarm will go off
again.

Interface circuits

The interface circuits to convert low-
level logic to the high-voltages necessary
to drive gas-discharge displavs has been
a difficult problem for the IC industry
for several vears. but a new family of
Sprague display drivers has dramati-
cally simplified this situation. Previous
schemes of either discrete components
or discrete components coupled with
IC’s have almost alwayvs required large
numbers of components or were expen-
sive due to the rather exotic process
technologies. A joint Sprague/Bur-
roughs effort has resulted in a much
simpler. less expensive interface to these
high-voltage displays. This new IC
series is emploved in this clock to
minimize components and simplify the
clock circuitry.

A detailed explanation of the anode
(digit) and cathode (segment) circuit
interface is rather lengthy and will not
be presented. However. anv one inter-
ested mayv easilv obtain applications
information bv requesting MAR75-1
from their Sprague dealer.

Fundamentally. the digit and segment
IC’s employ high-voltage bipolar pro-
cessing and the use of thin-film resistor
technology on the surface of the IC chip
to accommodate all the functions neces-
sary in gas-discharge interface schemes.
The level shifting from the low level
(low voltage) logic to the display panel

jl [
ML o g
DIGIT DRIVE + &
GND -
Vss VoD =
ANODES E
MOS 801GIT
LOGIC GAS DISCHARGE
OISPLAY
CATHODES +100V
¢
+
e
GND _i
SEGMENT = ot
DRIVER VKK -100v >

FIG. 4—SIMPLIFIED SCHEMATIC of the split power-supply used to drive the gas-discharge

display.
13
PH—\ -0 CLOCK
1Ng005  R13 < R15 ¥ D7 1N400S
D6 180K $ 2K
L4 AAA- <& O +17V
. R14 + c3 D8
32§ 7 600 18V D9 1N4005
BV | 1N5862
Bl
»t
1/4A D14 1N4005S
—vYwW—¢ P » -0 495V
e D10 @ |+ SR
W 1N400S 50 3 68K
on D15 150V 9§ VW
ol 1N4756 ¢ 0 -95v
o A D12
50 5 o R18
D 50 < 2 68K
3 150y [+ V2w
*SEE TEXT 9 (L)

FIG. 5~POWER SUPPLY has split high-voltage supply to drive display and low-voltage source for

IC’s. Timebase is derived from low-voitage supply.

is done by high-voltage transistors
(PNP’s in 7100 series segment circuits
and NPN’s in 6100 series digit circuits).
Necessary input current limiting. seg-
ment current limiting. pull-up or pull-
down resistors are included via chrome
silicon resistors added to the IC. Also.
the appropriate reference voltages are
internally generated.

As the result of this circuit break-
through. this display may be used with
only two IC’s—one digit circuit and one
segment IC—while previous discrete
approaches might have resulted in
50-75 components to perform the same
function. Figure 4 shows the basic inter-
face from the clock IC to the display.
Level shifting to a positive supply
(approx. +100V) is done on the digit
side. while the DC level shifting on the
segment side to a negative voltage
(approx. —100V) provides a total of
approximately 200V (4 100V and
—100V). This split supplv technique
allows the use of high-voltage bipolar
processing using PN diode isolated
circuitry rather than more expensive
solutions such as dielectric isolation.

Formerly. supplies for gas-discharge
panels were single-ended (either + 200V
or —200V etc.) rather than the use of a
split technique to provide the necessary
ionization voltage.

Power supply

The schematic diagram of the split
power-supply is shown in Fig. 5. The
high-voltage split power-supply uses
Zener diodes D10-D13 to limit the AC
peaks to £95 volts. This voltage is then
half-wave rectified by diodes D14 and
D15 and filtered to provide the +95V
and —95V source for the display.

The low-voltage supply for the alarm
circuit and clock IC is derived from the
AC line voltage. The line voltage is half-
wave rectified by diode D6 and filtered
bv R14 and C3. Zener diode D8 and
diode D9 regulates the output of the
filter to produce the + 17V source. R14
is a 2000-ohm 3-watt resistor. The resis-
tance of R14 should be reduced to 1500-
ohms when the alarm option is used.
This prevents the alarm circuit from
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FIG. 6—FOIL PATTERN of PC board shown hali-size.

overloading the 17V source and pre-
vents the clock IC from issuing a power-
interrupt indication (AM/PM indicators
flash) when the alarm sounds.

The 60-Hz timebase for the clock 1C
is derived from the AC line voltage.
Diode D7 clamps this signal to the 16-
volt drop developed across Zener diode
D8.

Construction

Assembling the clock is rather easy.
and begins with installing the eleven
jumper wires. The foil pattern for the
single-sided PC board is shown in Fig.
6. while the component placement
diagram is shown in Fig. 7. A word to
those concerned with neatness: use the

MOMENTARY

setmns | P77 :]
/] |snooze
SET 10
et | B[]
Il | rov vorman
] SET HOURS
U] |snooze
E B [run varmay
TIME SET SNOOZE

4 kK

emploved (board will take these also) as
shown.

Slide switches may be mounted
toward front or rear. A wall clock would
normally omit the sNooze switch and
have switches soldered on the foil side
of PC board. If switches are to be out of
sight (rear) they must be spaced off the
board to allow soldering. Figure 8 shows
the functions of the three slide
switches.

Slowly insert the display into connec-
tor from one end—proper position is
with the small. center contact tab of
connector facing upward or against the
front (anode) position. These slip-in
connectors are rather fragile and care
must be taken to prevent bending

%,

ALARM ENABLE
ALARM SET & TIME

RUN (NORMAL}

m O

-
]

N

COUNTINHIBIT

FUNCTION

FIG. 8—SWITCH FUNCTIONS of the three slide switches.

trick emploved by any fussy techni-
cian—stretch the jumper wire to straight-
en it before cutting to length (stretch 12"
to 15” lengths). Push the leads through
the board and bend them slightly to
retain the jumper until soldering.
Mount the components on the PC
board as shown in Fig. 7 and solder.
Note: conservative use of 30 and 33V
Zeners in the power supply requires 6
Zeners. but two may be omitted (substi-
tute a jumper) if 1-watt 47-volt types are

contacts. etc. After mating display and
connector. use either double-sided ad-
hesive tape or other adhesive to mount
display to %" spacer for raising display
to proper height. Begin at one end of
display leads and slip them into proper
holes in PC board. Four leads have no
holes: bend them away initially—-after
display is fullv mounted and soldered
they can be cut off.

Display leads must be bent 90°. With
connector fully inserted between display

! ;.I s ] ;!u
o} b b1k
H I ll .. : J}-r *
XL e
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FIG. 7-COMPONENT PLACEMENT diagram shown from component-side of board.

anode and cathode plates, bend the
leads at the point where they exit the
connector. When the leads have been
properly bent. remove paper from
double-sided tape (or use alternate
adhesive) to secure the display unit to
the PC board. Solder all leads after
checking to be certain that all are prop-
erly lined up to appropriate holes. Trim
all leads again. Solder in line cord and
insert fuse (‘4 A).

Prior to inserting the three IC’s, it is
desirable to measure three supply-
voltages to prevent possible damage to
the IC's from faulty or improperly
oriented components. Use caution! The
PC board connects to one side of the
115 VAC line for its ground: use an
isolation transformer if available. Use a
VOM and be certain to rest the PC
board on an insulated surface when
measuring voltages.

Connect the meter ground-lead to the
function of C4 and R17 and measure
+95V x 1.7V across C4: and measure
+17V 0.2V at the junction of C3 and
R14.

Reverse the meter connections prior
to making the measurement at the junc-
tion of C5 and R18; this should measure
—95V = 1.7V. If all three voltages are
correct. then the IC’s may be soldered
into the board. If the voltages are not
correct. then check diode and capacitor
polarities. etc. Be certain that IC1, IC2
and IC3 are oriented correctly as shown
in Fig. 7.

Check the operation of the clock. Plug
it into a 115-volt 60-Hz AC line and. if
available. use an isolation transformer.
The display should ionize and indicate
“AM 12:00:00.” The display will hold in
this state until the time is set. For setting
to the exact time. use the count inhibit
function and lock the clock to a refer-
ence standard such as WWV. From that
point the accuracy is maintained by the
local power company. R-E
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If you
can’'t go
to college
for your
career In

electronics
-read this!

CREI brings college-level training
to you with eight educational

g advantages, including special
E arrangements for engineering degrees
3
:
72

Advanced Electronics

The best way to qualify for top positions
and top pay in clectronics is obviously
with college-level training. The person
with such training usually steps more
quickly into an engineering level posi-
tion and is paid considerably more than
the average technician who has been on
the job several years.

A regular college engineering pro-
gram, however, means several years of
full-time resident training—and it often
means waiting several years before vou
can even start your career. This, of
course, is difficult if you must work full
time to support yourself and your fam-
ily.

If your career in electronics is limited
without college-level training, take a
look at the advantages a CREI home
study program can offer you.

1. Convenient Training

CREI brings the college to you.
Through the convenience of home study,
you receive cxactly the same level of
training you will find in any college or
university offering programs in elec-
tronic engineering technology. With
CREI however, you can “go to college™
whenever you have spare time at home
or on the job.

2. Specialized Programs

With CREI, you cnjoy the advantage of
specialized training. That is, your pro-
gram will include only those courses
dircctly applicable to your career in
clectronics. We omit such courses as
English, social studies and other sub-
jects, which are wusually required in
resident schools. Therefore, with CREI,
you move iahead faster to the more in-
teresting and useful part of your train-
ing.

3. Practical Engineering
CREI programs give you a practical
engineering knowledge of clectronics.
That is, each part of your training is
planned for your “usc on the job.” By
using your training, you reinforce the
learning process. And by demonstrating
your increased knowledge to your em-
ployer, you may qualify for faster ca-
reer advancement.

4. Engineering Degrees

CREI offers you a number of special
arrangements for carning engineering
degrees at recognized colleges and uni-
versities. You can carn college credit
while you are taking your CREI pro-
gram or apply later, whatever is best for
your career plans,



areer Training at Home

5. Unique Laboratory

Only CREI offers you the unique Elec-
tronic Design Laboratory Program. This
complete college laboratory makes learn-
ing advanced electronics easier and it
gives you extensive practical experience
in many areas of engineering, including
design of electronic circuits. No other
school offers this unique program. It is a
better “Lab” than we have found in
many colleges. And the professional
equipment included in the program be-
comes yours to keep and use throughout
your professional career.

6. Wide Program Choice

CREI gives you a choice of specializa-
tion in 14 areas of electronics. You can
select exactly the area of electronics best
for your career field. You can specialize
in such areas as computer eclectronics,
communications engineering, micro-
wave, CATYV, television (broadcast)
engineering and many other areas of
modern electronics.

7. Prepared by Experts
Experts in industry and technical orga-
nizations of government develop CREI
programs. Each part of your training is
developed by a recognized expert in that
area of electronics. That means you get
the most up-to-date and practical in-
struction for your career.

8. Industry Recognition

That CREI training is recognized by in-
dustry and government is evident from
the fact CREI provides training to ad-
vanced technical personnel in over
1,700 technical organizations. Many sub-
sidize the training of their employees
with CREIL If there is any question
about the advantages of CREI training
for you. ask your employer or any engi-
neer to evaluate the outline of a CREI
program for you.

Other Advantages

Of course, there are many other ad-
vantages to CREI training. For ex-
ample, throughout your training, CREI's
stafl gives you personal instruction for
cach step of your program. And in
many industrial areas, both in the U. S.
and abroad, CREI Field Service Repre-
sentatives provide a number of impor-
tant personal services for your training
and your career.

FREE Book

There isn’t room here to give you all of
the facts about career opportunities in
advanced electronics and how CREI
prepares you for them. So we invite
you to send for our free catalog (if you
are qualified). This fully illustrated, 80
page catalog describes in detail the pro-
grams, equipment and services of CREI

Qualifications

You may be eligible to take a CREI
college-level program in electronics if
you are a high school graduate (or the
true equivalent) and have previous
training or experience in electronics.
Program arrangements are available de-
pending upon whether you have exten-
sive or minimum experience in elec-
tronics.

Send for this FREE Book
describing your opportunities
and CREI college-level

programs in electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

McGraw-Hill Continuing Education Centler

3939 Wisconsin Avenue Northwest
Washington, D.C. 20016

Accredited Member National Home Study Council

Gl Bill

CRE! programs
are approved
for training of
veterans and
servicemen under
the G.1. Bill.
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Improved Noise-

Reduction
for Tapes

Super-ANRS—developed by JVC and
incorporated in several of their newly

introduced stereo cassette decks—provides improved
noise-reduction and increased dynamic-range capability

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

AS JUST ABOUT EVERY CASSETTE DECK OWN.-
er knows by now, noise-reduction
systems such as Dolby and ANRS (the
Automatic Noise Reduction System de-
veloped by Japan Victor Company)
increase the dynamic range capability of
the cassette recording format by lower-
ing the noise threshold, above which the
softest recorded sounds can be heard.
Both of these systems increase the
recording level of high-frequency
sounds when those sounds are part of a
soft passage of music. The amount of
high-frequency pre-emphasis during the
record process is dependent upon the
average signal level being recorded and
varies continuously. Loud passages, for
example, undergo no pre-emphasis
whatever, while softest passages under-
go the greatest amount of pre-emphasis
during the record process.

During playback, voltage-controlled
frequency-sensitive amplifiers reverse
the process, attenuating high-frequency
playback by the amount required to
restore flat frequency-response at all
loudness levels. Typically. this process
improves the signal-to-noise ratio above
about 5 kHz (where tape hiss is most
audible) by approximately 10 dB. While
most people think of this action in terms
of noise reduction, the process can also
be thought of as increasing the
dynamic-range capability. The boun-
daries of dynamic range in tape record-
ings consist of the low residual tape
noise-level at one extreme and the tape
saturation level at the other extreme. If
we think of the recorded program as a
ship passing under a bridge, taller ships
can be accommodated either by “low-

ering the water or raising the bridge.”
Noise reduction systems, in this analogy,
“lower the water.”

Upward dynamic expansion

In an attempt to “raise the bridge,”
JVC has now come up with a modified
version of their original ANRS system
that they call Super-ANRS. In order to
understand how it works, it is necessary
to review some of the principles of tape
recording. During the recording process,
input signals are equalized so that high-
frequency signals are boosted by a pres-
cribed amount. This is done so that the
playback response will be reasonably
flat beyond the point at which the play-
back-head response begins to fall off.
The principle of record equalization is
illustrated in the graph of Fig. .
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head and tape characteristics.

Because cassette recorders operate at the
slow speed of 1% IPS and use a narrow
tape. the record equalization used in
cassette decks pre-emphasize high fre-
quencies much more than does the
equalization appled to faster operating
open-reel decks. As a result, tape satura-
tion at high frequencies occurs more

readily. Figure 2 illustrates this effect.
At low recording levels, playback output
level is linear with respect to record
input level for both the | kHz and 10
kHz signals. But, at higher recording
levels. the 10-kHz signal saturates the
tape at a level that is nearly 15 dB lower
than the saturation point for the 1 kHz
signal. If the music you try to record
contains a high percentage of higher
frequencies (music dominated by cym-
bals, piccolo or even guitar sounds that
have high-frequency transients). the
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dynamic range of the tape is exceeded
and when the recording is played back,
sounds are distorted.

This point is further illustrated in the
curves of Fig. 3. If you try to measure
the response (record/playback) of a
cassette deck using a record level of 0
dB (as indicated on the record level
meters) or even +5 dB. high-frequency
response rolls-off above about 5 kHz
(for 0 dB recording level) or at an even
lower frequency for the +5-dB record
level. It is for this reason that most
manufacturers quote the record/play-
back frequency response of their
products on the basis of a —20 dB or
even a —30 dB recording level. At this
lower recording level, the overall
response is improved because the high
frequencies are not saturating the tape,
even with record equalization added.
But, there are moments in musical
recording when high-frequency musical
peaks do occur and often they occur too
rapidly to be observed on the record-
level meters.

How super-ANRS works

Figure 4 is a simplified block diagram
of the Super-ANRS principle developed
by JVC. Basically. the circuit consists of
a variable impedance circuit that deter-
mines the amount of high-frequency
boost of the regular ANRS (noise reduc-
tion) filter circuit at the left plus a
second Super-ANRS filter circuit. The
super-ANRS filter circuit shares the
common variable impedance elements
of the regular ANRS circuit. At low
signal levels, the variable impedance
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rises in value (determined by the control
voltage) and the record response at
various input levels is made to vary in
accordance with the solid lines of Fig. 5.
When the selector switch is thrown to
Super-ANRS, an additional high-cut
filter element formed by R1, Cl and R2
is introduced. This additional high-cut
filter compresses or attenuates high-level
high-frequency signals in the recording
process as indicated by the dotted lines
of Fig. 5. Low level operation of the
regular ANRS filters remains the same.
The extra Super-ANRS circuit selec-
tively compresses the signals with up to
6 dB for a + 10 dB (as indicated on the
meter) signal at 10 kHz.

During playback. exactly the reverse
process takes place, as shown in Fig. 6.
Low-level high-frequency signals are
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FIG. 6—PLAYBACK CHARACTERISTICS of the
ANRS and Super-ANRS circults.

correspondingly attenuated by the ac-
tion of the regular ANRS circuit (re-
storing the flat frequency-response at
moments of low-level reproduced mu-
sic) while high-level high-frequency sig-
nals that had been compressed in the
Super-ANRS recording process are now
expanded during playback (shown by
the dotted lines in Fig. 6). The 10-kHz
signal that was compressed by 6-dB in
recording (at a 10-dB level) is now
expanded by precisely the same 6 dB
and is therefore reproduced at exactly
the same level as when applied to the
input of the tape deck.

The use of ANRS together with
Super-ANRS therefore provides a dou-
ble benefit. ANRS extends the dynamic-
range downwards as it reduces tape
noise-level, while Super-ANRS also
extends the dynamic-range capability
upwards. An illustration of the overall
effect of both circuits is shown in Fig. 7.
The double process reduces high-level
sounds and boosts low-level sounds
during recording. The sounds are proc-
essed in such a way that loud sounds
(which might exceed the tape saturation
level) and soft sounds (which might be
obscured by tape hiss) can now be
recorded within the available dynamic-
range boundaries of the tape. In play-
back. the system restores the original
levels with tape hiss significantly
reduced and the effective saturation
level raised.
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Figure 8 illustrates the action of
Super-ANRS in terms of input/output
characteristics. Note that for a 10-kHz
signal, the system actually switches over
from an expand-compress process (be-
law levels of about —20 dB) to a
compress-expand system (at levels
above —20 dB).

Figure 9 compares the record/play-
back linearity characteristics of normal
tape for a 10-kHz signal with and
without the Super-ANRS circuit acti-
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FiG. 9—-RECORD/PLAYBACK linearity charac-
teristics of cassette tape with and without
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vated. With the circuit turned off. the
10-kHz curve is the same as that plotted
earlier in Fig. 2. With Super-ANRS in
the circuit, the linearity for this 10-kHz
signal is significantly increased and,
while it still does not approach the
linearity of a 1-kHz signal. the output
level for a +5-dB input level is
increased by approximately 12 dB. The
lower two curves of Fig. 9 show distor-
tion versus input level. For a 10-kHz
signal at 0-dB record level. distortion

continued on page 104
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Tests Crown IC-150A Preampilifier

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

ANYONE FAMILIAR WITH CROWN'S EARLIER
model IC-150 will immediately realize that
the new IC-150A is a totally redesigned unit,
both in terms of front-panet arrangement and
internal circuitry. The newer preamplifier-
control unit, shown in Fig. 1, is supplied with
a vinyl-clad black wrap and can be operated
free-standing. Additionally, it can be
mounted in an optionally available wood
cabinet, custom mounted in a cabinet panel
of your choice, or rack-panel mounted by
means of angle brackets and hardware
supplied with each unit. When rack-
mounted. the unit is light enough so that no
support shelf is required.

Major controls along the upper section of
the panel include a SELECTOR switch (with
two PHONO settings, a TUNER position and
three AUX positions plus two TAPE positions),
BALANCE control, dual-concentric BASS and
TREBLE controls, a unique continuously vari-
able PANORAMA control (that makes a smooth
transition from stereo, to mono, 10 reverse
stereo) and a precision switch-type VOLUME
control calibrated in 2-dB steps from 0 dB to
—58 dB. A pushbutton located between the
VOLUME and SELECTOR switches activates the
loudness control circuitry, while a similar
pushbutton between the Bass and TREBLE
controls serves to bypass the tone control
circuitry completely for absolutely flat
response. Five pushbuttons centered along
the lower, black section of the panel take care
of two tape monitor circuits, low and high
filters and the power on/off function. At the
lower left are a pair of single-circuit phone
jacks for front panel connection to the Aux 3
inputs, while at the extreme lower right is a
stereo (two-circuit) phone jack for monitor
output,

The rear panel is shown in Fig. 2. No less

than six convenience AC outlets are
provided, five of which can handle a
combined AC drain of 25 amperes. Input and
output jacks are all mounted on a horizontal
surface, but descriptive legends correspond-
ing to these jacks are screened on the rear

too. that since there are two pairs of main
output jacks, signals could be fed to two
separate stereo power amplifiers, if desired.
or to a power amplifier and a headphone
amplifier as shown in the connection diag-
ram.

vertical surface for legibility. Near the pairs
of PHONO inputs are screwdriver adjustment
controls that permit you to vary the gain of
the phono preamp section over a 20-dB
range, with maximum sensitivity being 0.7
mV for rated output. In all of our subsequent
tests, these controls were set to provide rated
output (2.5 volts) from the main outputs with
a phono input level of 2.5 mV. A slide-switch
changes the gain by a fixed 10 dB.

Circuit description

The number and type of equipment that
can be connected to the IC-150A is extremely
diverse. As illustrated in the connection
diagram of Fig. 3, as many as four different
tape decks could be used with the system,
along with two turntables and a tuner. Only
two decks could be monitored however if
they are of the three-headed variety. Note,

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Frequency Response: High Level: +0.6 dB from 3 Hz to 100 kHz: Phono (RIAA):
+0.5 dB. Phase Response: High Level: + 1° to — 12°, 20 Hz to 20 kHz; Phono: +5°,
20 Hz to 20 kHz. Hum and Noise: Phono: 85-dB below 10 mV input; High Level: 95-
dB below rated output. THD: Less than 0.0005% at rated output with 1-kHz input;
0.05% from 20 Hz to 20 kHz. IM Distortion: Less than 0.002%. Input Gain: Phono:
adjustable from 30 to 50 dB; High Level: 20.8 dB +0.2 dB. Phono Overload: 33 to
330 mV, depending upon gain setting of input. Output Level: 12-volts maximum
before overload; 2.5 volts, rated. Tone Control Range: + 15 dB at 30 Hz (bass) and
15 kHz (treble). Fliters: Rumble: - 3 dB @ 24 Hz, 6 dB/octave; Scratch: — 3 dB @5
kHz, 12 dB/octave. Power Requirements: 2 watts @ 120V or 240V, 50-400 Hz.
Dimensions: 19-inches standard rack mount; 17 x 5'/s x 8'/s-inches behind panel.
Weight: 10 Ibs (20 Ibs in optional walnut-finish cabinet).

A signal-low block diagram of the IC-
150A is shown in Fig. 4. The electronics of
the IC-150A are built around five integrated
circuits that provide the equivalent of 89
transistors, 25 FET's, 3 Zener diodes and 12
diodes. In addition, 7 bipolar transistors, |
FET, | Zener and ten diodes are used in
discrete form. The output of the IC-150A is
muted for several seconds after turn-on to
protect speakers against “pops”. The phono-
preamplifier section employs a low-noise
complementary design, using an LM301AN
operational amplifier IC. Tone control and
voltage amplifiers are LF356H FET op-amp
IC’s: one per channel.

Two major circuit boards are used in the
construction of the IC-150A: one containing
the phono-preamp circuitry, the other for
high-level amplification, tone control circuits
and power-supply parts. The regulated
power-supply delivers plus and minus 18
volts. The master VOLUME control is posi-
tioned directly following the high-level input
circuits, followed by the BALANCE and PANO-
RAMA controls that precede the tone control
amplifier stages. The 10-dB output attenuator
is in the form of a precision voltage-divider
arrangement just preceding the actual output
terminals. Muting relay contacts (that delay
audio turn-on) follow all the active signal-
handling elements of the circuit.

Laboratory measurements

A summary of our test measurements is
shown in Table I and can be readily
compared with manufacturer’s claims. At
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AECORaER check the range of the gain adjustments for
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mid-frequencies, the maximum output ob-
tained before overload exactly equalled the
12.0-volts claimed. The harmonic distortion
observed for rated output (2.5 volts) is
undoubtedly produced by our signal source,
which is known to contain around 0.002%
THD. Thus, we cannot substantiate Crown’s
claim of 0.0005% for this specification.
Obviously. at these distortion levels, the read-
ings become a bit academic anyway since no
one is likely to hear this level of distortion
under actual listening conditions. Note,
however, that there is a tendency for THD to
increase, however slightly, at the high-
frequency end of the spectrum where we did
measure 0.047% for rated output.

The phono equalization was accurate to
within 0.4 dB of the RIAA curve, with

posed for reference. High and low filter
response corresponds exactly to manufac-
turer’s claims, with the rumble filter exhi-
biting a 6 dB-per-octave slope and the high-
cut filter attenuating frequencies above about
5 kHz at a rate of 12 dB-per-octave.

Figure 6 serves to illustrate two important
features of the IC-150A. First, of course, we
see the loudness control compensation at 10
dB intervals. This loudness compensation
differs somewhat from the so-called Fletcher-
Munson curves that have been traditionally
used as a basis for loudness compensation at
low listening-levels. These new curves are
based upon more recent work by Robinson
and Dadson (1956) which has been adopted
by the International Standards Organization.
Note, in particular, that no high-frequency
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emphasis is introduced at low levels, since
very little of such emphasis was found to be TABLE |

needed for most listeners in the more recent RADIO-ELECTRONICS PRODUCT TEST REPORT

investigations. In order to use this loudness

control most effectively. it is necessary to Manufacturer: Crown International Model: IC-150A
calibrate your master vOLUME control on the PREAMPLIFIER PERFORMANCE MEASUREMENTS
IC-150A so that its maximum clockwise posi-
tion corresponds to a listening level of R-E R-E
around 100 dB SPL. Allowing for the many g:’;:l:;r t‘;ot'h;r?)ﬁ:) ?‘;fﬁ:“)EMENTs M“';’s""'“' Evaluation
: ; : utput (v T .
:;:aaklil:s e?;;;ll nca; gz:crmz:)r:lnphgil;‘ gz:l:?s Maximum output before overload (V) 12.0 Excellent
requires that all input program source levels DISTORTION MEASUREMENTS
be normalized in level to deliver that final :3""0"!‘: g!s:°:!°"v 'a::g ou:pu:. ;Ok:z 88 ggggg :“P':
e ; : armonic distortion, rated output, 4 ! upe
:g:;dctplrgsszfnf;i;m: ':Of::z'g gz:‘:‘;: ’:2 Harmonic distortion, rated output 20 kHz (%) 0.047 Excellent
. . A IM distortion, rated output (%) 0.0025 Superb
the gain controls included for this circuit), IM distortion, 10-volt output (%) 0.001 Superb
but unless.the amplifier used with the IC- Harmonic distortion, 10-volt output (1 kHz) 0.0017 Superb
1]1?1(1)25 hays()l'l:p‘::ln':rvela;g""gge s dzzf('s' aa"r: PHONO PREAMPLIFIER MEASUREMENTS
q . Frequency response (RIAA + ___ dB) 04 Good
equipped with output level controls, all the Maximum input before overload (mV) 150 Very good
effort and precision built into this loudness Hum/noise referred to full output (dB) 72 Excellent
compensation control may be for naught. (at rated input sensitivity)
HIGH LEVEL INPUT MEASUREMENTS
Frequency response (Hz-kHz, + __ dB) 4-37, 1.0 Excellent
Hum/noise referred to full output (dB) 95 Excellent
Residual hum/noise (minimum volume) (dB) 95 Very good
TONAL COMPENSATION MEASUREMENTS
Action of bass and treble controis See Fig. 6 Good
Action of low frequency filter(s) See Fig. 7 Very Good
Action of high frequency filter(s) See Fig. 7 Very good
COMPONENT MATCHING MEASUREMENTS
Input sensitivity, phono 1/phono 2 (mV) 25 /25 See Text (Variable)
Input sensitivity, auxiliary input(s) (mV) 230
Input sensitivity, tape input(s) (mV) 230
Qutput level, tape output(s) (mV) 230

EVALUATION OF CONTROLS,
CONSTRUCTION AND DESIGN

Adequacy of program source and monitor switching Very good

The second purpose served by the scope Adequacy of input facilities Excellent

photo of Fig. 6 is to illustrate the precise Arrangement of controls (panel layout) Very good
calibration of the vOLUME control of the IC- Action of controls and switches Good

150A. We did not reduce this control by gemgn and construction et
observing successive 10-dB reductions in ase of servicing Good

output, but simp]y by reading the numbers OVERALL PREAMPLIFIER PERFORMANCE RATING Excellent

on the front panel that surround the knob: 0
dB, — 10 dB, —20 dB. —30 dB, —40 dB and TABLE Il

—50 dB. Since each vertical division on our RADIO-ELECTRONICS PRODUCT TEST REPORT

spectrum analyzer corresponds to an ampli-
Manufacturer: Crown International

tude difference of exactly 10 dB. you can see
how extremely precise that master VOLUME OVERALL PRODUCT ANALYSIS

control really is.

Model: IC-150A

Retail price $399.00
Using the IC-150A Price category Medium
o I . h Price /pertormance ratio Very Good
ur overall comments concerning the Styling and appearance Good
performance of Crown’s IC-150A will be Sound quality Superb
found along with an overall product analysis Mechanical performance Very good

in Table II. Control action is smooth and . )
Comments: In our opinion, this excellent preamplifier-control unit from Crown should probabiy

RADIO-ELECTRONICS
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positive, though we did run into a bit of
trouble with the tone defeat switch on our
sample, which seemed to exhibit an intermit-
tency during its first few pushes. This
problem cleared up by itself and may have
been caused by a bit of dirt or dust that had
gotten into the contacts during shipment
and/or packing. While the front panel (and
our description of it) seems devoid of any
indicator lights, there is, in fact, a camou-
flaged red spot of light that seems to shine
right through the lower section of the panel
when power is applied. In general, the IC-
150A gives one a feeling of a total control
over one’s music without imposing redun-
dancy of controls, switches, and what have
you. Such front panel simplicity and flexi-
bility denotes a good sense of human engi-
neering on the part of the designers of the 1C-
I50A who are to be commended for im-
proving upon their own earlier 1C-150 which
was a very fine preamplifier-control unit to
begin with. R-E

have been assigned a completely new model numher, instead of the “"A" which has
been added on to the old IC-150 that has been, around for several years. The IC-
150A is completely redesigned and, in many ways, runs rings around the older unit,
which is no small accomplishment since the original IC-150 was a very fine preamp
for its time. Hum-and-noise of the IC-150A is a good 5-dB lower than on the earlier
unit, and distortion has been reduced by another order of magnitude, so that even
our latest lab test equipment limits factual readings. We particularly liked the new
step-calibrated master volume control with its 2-dB steps all the way down to —58
dB. The new loudness compensation circuitry is also an improvement, though we
would have liked to see a few input level controls on the back panel so that it could
be used more effectively. Welcome, too, are the high-current convenience outlets,
Many preamps supply enough outlets for other equipment, but they usually cannot
handie the power requirements of a basic amplifier that is likely to be used with a
preamplifier of this high quality

While it is difficult to discuss the “‘sound*’ of a preamplifier when it is being used
with a basic power-amplifier (Who is to determine which of these components is
ultimately responsible for what we end up hearing?), in our tests, using a Lux M-4000
to power a pair of Dahlquist DQ-10 speakers, sound was exceptionally transparent,
devoid of coloration and totally free of audible hum-and-noise. We are familiar with
Crown’s excellent amplifier, model DC-300A that is similar to their earlier DC-300 but
with minor modifications incorporated to increase stability under unusual load
conditions. The IC-150A, while representing a more major redesign effort, should
make a perfect companion to that amplifier or to any other high-quality top-grade
basic amplifier.




AKG Model PSE Cartridge

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

AKG. BASFD IN VIENNAL IS PERHAPS BEST KNOWN
for its expertise in microphone technology.
Its products are distributed in this country
through North American Philips Corpora-
tion. Recently. the company announced
availability of a new line of phonograph
cartridges. five in all. ranging in price from
around $40 to $135. We tested the next-to-
the-top model P8E. packaged as shown in
Fig. | and carrying a suggested list price of
$100.

suspension plate. (12) hinged stylus-guard,
(13) connecting terminals. (14) mounting
bracket, (15) cartridge body.

The replaceable stylus assembly. identified
by the model number X8E when purchased
separately at a suggested price of $55.00. has
two tiny protrusions in its housing thatinsure
accurate mating with the cartridge body.
Basically. the cartridge principle is the “in-
duced magnet” type in which the permanent
magnet is not part of the moving stylus
assembly and therefore does not contribute
to the effective mass of the stylus. Connection
terminals are color coded and lettered for

Laboratory measurements

We tested the AKG F8E cartridge by
mounting it in the pickup arm of a new
Empire model 698 turntable. We were able to
align the stylus tip for proper overhang with
no difficulty or dimensional interference.
Downward tracking force and anti-skating
were adjusted for a | gram setting—the
optimum force recommended by AKG for
this particular model. A frequency response
check was made for both channels which
turned out to be identical within 0.5 dB over
the frequency range from 20 Hz to 20 kHz
(the limits of our CBS test record. Series

The new line features what AKG calls a
Transversal Suspension System in which a
single “knife-edge™ suspension elementin the
form of a rubber diaphragm provides both
the spring (suspension and restoring torce)
and frictional (damping) functions. Tracking
force of the cartridge is transferred to the
stylus tip through torque forces created at the
suspension element. The design of the pivot
point concentrates all forces at essentially one
point so that no restrictive tie or support
wires are required.

A cross-sectional view of the cartridge
construction (basic configuration of all mod-
els is essentially the same, with primary
differences arising from the differences in
stylus assemblies) is shown in Fig. 2.
Numbered items are identified as follows: (1)
stylus assembly that is user replaceable. (2)
tranverse suspension system. (3) ‘“nude”
diamond tip. (4) aluminum stylus cantilever,
(5) thin-wall tubular moving iron, (6) four-
pole-pieces. (7) four pickup-coils. (8) crystal
oriented permanent magnet. (9) soft-iron
housing. (10) soft-iron back plate. (11)
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channel and phase identification in ac-
cordance w:th internationally adopted stan-
dards. Standard 's-inch mounung centers
and a variety of mounting screws are
provided. together with a spacing wedge that
may be required for mounting the cartridge
in some pickup-arm shells. Open. semi-
circular shapes in the body of the cartridge
make installation extremely simple. since
mounting screws can be turned part-ways
into the shell before the cartridge is tucked
under them and tightened in place after final
correct orientation and positioning of the
entire cartridge body. Installation of the
cartridge should be done with the stylus
assembly dismounted to prevent accidental
damage to the stylus itself. Care should be
exercised when mounting the stylus.
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MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Frequency Response: 10 Hz to 23,000 Hz. Output Voltage: 4.0 mV at 5 cm-per-s.
Etfective Stylus Mass: 0.45 milligrams. Tracking Force Range: 0.75 to 1.25 grams.
Stylus Tip Radius: 0.0002 x 0.0007-inch elliptical. Compliance: 35 x 10~ ¢ cm-per-
dyne. Channel Separation: 30 dB at 1 kHz; 20 dB at 10 kHz. Channel Balance: within
2 dB. DC Resistance: 860 ohms. Inductance: 280 mH. Optimum Load Resistance:
47,000 ohms. Optimum Load Capacitance: 470 pF. Weight: 5.86 grams.

STR-130). Nominal output measured at |
kHz was 3.0 millivolts for a stylus velocity of
3.54 cm-per-second. This corresponds quite
closely to the 40 mV claimed by AKG for a
velocity of 5.0 cm-per-second.

We measured trackability using a Shure
TTR-103 test record after first increasing
downward tracking force to the maximum
recommended 1.25 grams. For mid frequen-
cies. the stylus was able to track velocities of
31.5 cm-per-second before audible breakup
was perceived. At high frequencies. a velocity
of 30 cm-per-second was successfully tracked.
These figures are quite good compared with
those obtained with other competitively
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priced cartridges we have checked. Table |
lists our measurement results.

Frequency response obtained with the 1-
gram tracking force setting, as well as
channel separation, are shown in Fig. 3.
Channel separation at | kHz was an impres-
sive 30 dB, exactly as claimed. At 10 kHz,
separation decreased to 22 dB, somewhat
better than claimed. Results were virtually
identical for both channels so only the right
channel is shown for frequency response and
the left channel was measured for separation.
It should be noted that to obtain this ex-
tremely smooth response it was necessary to
add capacitance to the cartridge loading
circuitry so that the total (including internal
pick-up wires) added up to the recommended
470 pF. During an earlier trial test, we noted
a rising characteristic at the high-frequency
end of the spectrum, amounting to around
+3 dB. Since this did not correspond with
the manufacturer’s stated results (an indi-
vidual response curve and separation curve is
supplied with each model of the PSE
cartridge). we checked the cables we had
been using only to discover that our previous
testing with this turntable had involved a
discrete 4-channel pickup that required a
very low (100 pF) capacitance cable. Our
Empire turntable had been fitted with low
capacitance cable for the purpose of those
earlier tests and once we reconnected the
standard cable (that measured 350 pF for its
4-foot length) we were able to obtain the
curves shown, which corresponded almost
precisely with the manufacturer’s included
graphs.

Use and listening tests

As with all transducers (speakers. head-
phones and phono pickups). measurements
alone do not tell a complete storv. We used
the AKG P8E cartridge for several days for
both casual and serious musicai listening and
came to appreciate its accurate tracking capa-
bility as weil as its ability to pick up and
reproduce difficult transients contained in
some especiaily demanding musical test
records. Our summary comments will be
found together with our overall product anal-
ysis in Table 1. From tests of this relatively
high priced cartridge. we can only conclude
that AKG has managed to impart the same
high level of technological achievement in
the P8E (we cannot. of course. speak for
lower priced models in the new line) as they
have done in their highly regarded line of
professional microphones—and that level is
considerable. R-E

OVERALL PRODUCT ANALYSIS

Retail price $100.00
Price category High
Price /performance ratio Very good
Styling and appearance Excellent
Sound quality Excellent
Mechanical performance Very good

TABLE |
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manutacturer. AKG (Phllips) Model: PSE
PHONOGRAPH CARTRIDGE MEASUREMENTS
R-E R-E

Measurements Evaluation
FREQUENCY RESPONSE 20-20, 2 Excellent
(Hz-kHz, +___dB) See Fig. 3
STEREO SEPARATION
Separation, 1 kHz (dB) 28 Very good
Separation, 10 kHz (dB) 22 Excellent
Separation, 30 kHz (dB) N/A
CHANNEL BALANCE, 1 kHz (dB) 0.5 Excellent
TRACKABILITY MEASUREMENTS
Stylus velocity at 1 kHz (cm/s) 315 Very good
Stylus velocity at 10 kHz (cm/s) 30.0 Very good
COMPONENT MATCHING CHARACTERISTICS
Output level, 1 kHz, 3.54 cm/s (mV) 3.0
Optimum load impedance (ohms) 47,000
Tracking force range (__ to __ grams) 0.75 to 1.25
Cartridge weight (grams) 5.86 grams
OVERALL PHONO CARTRIDGE RATING Excelient

TABLE 1l
RADIO-ELECTRONICS PRODUCT TEST REPORT

Manufacturer: AKG (Phiiips) Model: PSE

Comments: Aside from the measurement of frequency response, trackability and required

tracking force for best tracking results, the evaluation of any phono cartridge
becomes a highly subjective matter. Most of the cartridges of the pre-quadriphonic
era exhibited a high-end resonance that gave them a characteristic “brightness"
that many listeners came to regard as *‘natural’* and desirable. It was only when the
demands of the CD-4 disc forced manufacturers to “push* pickup resonance to
beyond audibility that listeners began to realize that they had been listening to high-
frequency response that was arything but “flat”. Properly loaded, the AKG mode/
PSE cartridge has no peak in response to beyond 20 kHz and this gives it a smooth,
natural sounding quality that may take some getting used to. In our opinion, it is a
highly desireable trait and one which will come to be appreciated the more one
listens to this excelient pickup. Orientation of the cartridge seemed to be less critical
than with most, and stereo imaging and positioning of instruments is extremetly
stable and wef! defined. With tracking forces of only 1 gram, the cartridge was able
to reproduce music from our most demanding test discs with no evidence of mis-
tracking and very good transient reproduction. The use of this model should be
limited to installation in pickup arms that have extremely low pivotal friction such as
those found in better singie-play manual or semi-automatic turntable systems and a
very few multipie-play high quality systems.

New Sony anti-dubbing device to
foil video tape pirates

The Sony Corp. is now marketing in
Japan a dub-proof tape recording system,
CSX-100, designed for the Betamax cas-
sette video-tape recording system.

The new system is used at copy-
producing centers that mass-produce Be-
tamax video-tape cassettes. It produces
special electrical signals to make the tape
uncopiable by any other Betamax VTR.
When an illegal operator tries to repro-
duce a tape the result is a tape with
images so scrambled as to be unsuitable
for commercial sale.

Sony spokesmen stated that the new
device might solve the pirating problem
for computer software producers as well
as for the entertainment tape producer.

The system was being marketed in

Japan early last summer for about $3,300.
Bernie Mitchell now president of
Institute of High Fidelity

The Institute of High Fidelity elected
Bernie Mitchell, head of U.S. Pioneer
Electronics Corp., president of the Insti-
tute at its 1976 general meeting in New
York. He succeeds George De Rado,
president of TEAC Corp. of America, who
was elected vice president at the same
meeting. Richard Ekstract, of Audio
Times, was elected secretary and Walter
Stanton, of Stanton Magnetics, treas-
urer.

The Board of Directors includes Victor
Amador of Audio Dynamics; Arthur Gas-
man, British Industries; Ed Hopper, Ziff-
Davis; Jerry Kalov, Jensen Sound Labs,-
and Jay Schaub, United Audio, together

with the four officers. as Executive Director.

BERNIE MITCHELL

Mrs. Gertrude Nelson Murphy continues
R-E
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A new system that automatically adjusts
the color from the camera all the way to the
picture on the TV screen in your home

TURNING ON YOUR FIRST COLOR SET
brought the exhilaration of a jump in
TV viewing enjoyment. Unfortunately.
after the initial novelty wore off. the
system faults rose to the surface some-
what diluting your enthusiasm. High on
the list of complaints were the annoying
inconsistencies in tint and color level.

Changes in hue. color saturation and
brightness levels were not only notice-
able from channel to channel but from
one program to the next, and especially
between entertainment and commercial
segments. Hue and saturation levels
simply did not stay within reasonable
limits. Constant adjustment was neces-
sary. or the viewer gave up and watched
a generally poor facsimile of the original
studio image.

Much has been done to vastly
improve the consistency of color televi-
sion pictures. The VIR (Vertical /nterval
Reference) concept is capable of helping
to produce pictures of excellent consis-
tency by tving together the total state-of-
the-art transmission technology. It is re-
sponsible for most of the improvements
you have noticed over the last year or
two.

There are many points between the
studio where the program originates and
your home receiver where color prob-
lems crop up. The underlying problem
is the place where the color reference
burst is inserted. The back porch of the
horizontal sync pulse is a very vulnera-
ble position where small amounts of

ROGER KENFIELD

video signal compression affects the
burst amplitude and phase. Deviations
from the original burst characteristics
cause corresponding errors in the repro-
duced picture since the burst ultimately
is used by the receiver demodulators to
reproduce the picture color information.
These signal imperfections show up at
virtually any point in the signal pro-
cessing chain. Video tape recorders,
stabilizing amplifiers and the trans-
mitter itself are typical trouble spots.

VIT signal

In response to these problems, the
Broadcast Television System Committee
of the Electronic Industries Association
did something about the sad situation in
1969. There already existed the VIT
(Vertical Interval Test) signals that
included such things as sine-squared
pulses and multiburst signals. These
were designed to give diagnostic infor-
mation of the equipment in the broad-
cast link. VIT signals may be inserted
and measured at any point in the
transmit signal chain and in general, do
not follow the signal from studio to
transmitter. Finding and improving
individual equipment characteristics
may help. but does not lead to an
electrically transparent transmission
path. (A transmission system that does
not alter the original information.)

VIR signal

It became apparent that a new type of
signal was needed and it was decided to
experiment with VIR (Vertical /nterval
Reference). The vertical blanking inter-
val is a nice place to put new signals
since this is a relatively long period of 21
horizontal lines that is blanked from the
viewer’s eye. It is the popular place
where most facsimile schemes have
been known to hide their signals.

As a reference signal. VIR is created
and “certified” as close to the camera as
possible. Once the technician adjusting
the equipment decides that the picture
on his monitor is correct. the reference is
encoded in such a way that allows read-
justment to the video signal further
down the line without artistic judge-
ments. The logical point for this read-
justment is at the furthest point just
before electromagnetic radiation. name-
ly at the transmitter.

In contrast to VIT, VIR is not meant
to be a measure of system performance:
it is designed so that deviations in
signals can be easily corrected for.

The VIR system has been extensively
field tested by the television networks
and manufacturers to detect any prob-
lems unforeseen at its conception. Origi-
nally on line 20, the signal has now been
assigred exclusive rights to line 19 on
both fields of the interlaced picture by
the FCC. The relative positions of the
VIT and VIR signals in the vertical
blanking-interval are shown in Fig. |
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While line 19 has been reserved for this
purpose. the transmission of VIR is not
mandatorv! So VIR is really still experi-
mental and its full benefits are yet to be
realized.

Figure 2 shows the relative ampli-
tudes of the VIR signal segments. The
waveform is shown as it appears on a

the bottom swing of the subcarrier refer-
ence. An uncalibrated waveform check
will quickly show a signal disparity. The
7.5 IRE luminance reference has been
chosen above the blanking level so that
clipping at the blanking level will not
affect the reference EIA’s Television
System Bulletin No. I gives suggestions

RADIO-ELECTRONICS
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FIG. 1—RELATIVE POSITION OF VIR SIGNAL in the composite video signal.
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FIG. 2—VIR signal shown between two horl-
zontal sync pulises.

waveform monitor calibrated in IRE
units (140 IRE units equals | volt peak-
to-peak). Zero is the blanking level. The
signal starts out with 24 microseconds of
color subcarrier reference. Similar to the
subcarrier burst on the rear porch of the
video sync, the subcarrier VIR reference
contains both the phase and amplitude
information. The phase of the signal is
exactly the same as the burst. The
important difference lies in its ampli-
tude and average level. Sitting on a
pedestal of 70 IRE units, the signal
swings with a peak-to-peak amplitude
of 40 IRE units. Sometimes you will see
286 millivolts associated with the 3.58
MHz reference. When the 140-IRE unit
video signal is adjusted for its standard
1 volt P-P level. 40 IRE units corre-
sponds to 0.2857 volt. The chroma refer-
ence extends to neither the white or
black signal extremes. Signal compres-
sion common to the sync pulses will not
affect this reference. The 70 IRE unit
pedestal and the 40 IRE unit amplitude
is about the level of flesh tones, so if the
chroma reference frequency is shifted in
phase differently from the other video
frequencies, at least the flesh tones can
be corrected close to their right values.
The first of two luminance reference
levels follows directly after the subcar-
rier reference—12 microseconds of a
constant 50 IRE unit level. Next is the
second luminance reference that is also
12 ps in duration but at 7.5 IRE units.
The first 50 IRE unit luminance refer-
ence has been selected to line up with

for monitoring the VIR signal with a
waveform monitor and vectorscope.

Using VIR

The most obvious way of using the
VIR signal is an open-loop method in
which an operator sits in front of a
waveform monitor and vectorscope.
observes discrepancies in the waveform
and readjusts the signal to correct the
VIR. Tektronix has a number of instru-
ments that are ideal for this purpose.
One type of waveform monitor can be
adjusted to give a two-field display and
the sweep magnifier used to examine
the VIR waveform in detail. Some other
models such as the model 529 Waveform
Monitor include selectors that pick out
the individual lines of a TV picture.

Manual adjustment of the video
signal at the TV studio proceeds by first
setting the luminance gain so that the 50
and 7.5 IRE unit reference levels are
correct. Then the blanking level and
sync amplitude are set. Chrominance
gain is adjusted next so that the refer-
ence signal is 40 IRE units in amplitude.
Finally the color burst is corrected so
that its phase is the same as the VIR
reference. Note that the first three
adjustments are made on the total video

signal using the VIR as the reference,
and the fourth burst phase setup was
made only on the color burst.

The Tektronix model 1441 VIR Signal
Deleter/Inserter will remove the signal
appearing on the chosen vertical blank-
ing interval line and replace it with an
internally generated VIR signal. Anoth-
er mode of operation inserts the VIR
signal only if none is present on the
input. Special effects such as fades
require manual control. The original
VIR may have to be removed during the
effect.

All this leads up to the Tektronix
model 1440 Automatic Video Corrector
that makes all the necessary video
corrections based on the VIR signal. Six
parameters are automatically corrected:
master gain. setup. chroma gain, burst
phase. burst gain. and sync gain.

Master gain. or video amplification, is
corrected so that the 50 IRE unit lumi-
nance reference is in the right signal
proportion. Setup sets the black level
using the 7.5 IRE reference. The 40 IRE
unit chrominance signal is used by the
model 1440 to adjust chrominance
amplitude. Burst gain is set on the basis
of the VIR chrominance amplitude.
This adjustment is important for those
receivers that have color saturation
levels proportional to the burst level.
Burst phase is aligned with the VIR
chrominance phase. The sync gain
corrections are important for the sync
tip clamping used throughout the trans-
mission link as well as the TV sets that
clamp on sync tips.

An additional feature of the model
1440 is an output voltage that drives a
monitoring device such as a strip
recorder to give a record of the varia-
tions in the incoming signal. The instru-
ment does other useful functions such as
clamping to remove 60-Hz hum and
field-time tilt on the video. Signal
bounce common to microwave links is
removed.

Distortion in the transmitter is a
source of color problems that cannot be
open-loop corrected at any point up to
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FIG. 3—COLOR SHIFTS due to transmitter distortion are corrected by negative feedback.




the video input to the modulator. Figure
3 shows an innovative solution to this
dilemma. A closed loop is formed
around the transmitter bv detecting the
RF output after modulation! Here the
model 1440 is used as a precorrector.
The signal at the input to the transmitter
is predistorted so that the RF output is
distortion-free. The effect is analagous
to a feedback amplifier. The sum of the
input and feedback signals in the input
amplifier stage produces error signal.
The negative feedback signal distorts
the input in such a way that the output
distortion is reduced. Vestigial sideband
demodulation must be done with some-
thing other than an inaccurate diode
detector. The demodulator must be a
precision device since its faithful detec-
tion is vital to producing the corrected
output.

VIR and the consumer

Although the VIR system was origi-
nallv envisioned to be used by the
broadcasters. G-E has gone a step
further and actually built a VIR recog-
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FIG. 4—G-E's BROADCAST CONTROLLED COLOR SYSTEM.

A separate VIR module performs the
functions of the block diagram in Fig. 4.
The module has 5 IC’s and 30 tran-
sistors and can be completelv removed
for servicing. First the module detects
the 19th horizontal-line of each video
field and determines whether a VIR
signal is present. DC voltages are then

1N LINE GUN
PICTURE TUBE

HIGH VOLTAGE

HINGED
PANEL

VERTICAL
MODULE

REAR VIEW of G-E’s new television receiver containing the VIR module. .

nition svstem right into their 1977 TV
receiver line. The G-E VIR Broadcast
Controlled Color Svstem used in their
YM 25-inch and some of their YC-2 19-
inch models make the final corrections
right in vour home. Any problems such
as differential phase caused bv a non-
ideal antenna system are corrected for
with this svstem.

The viewer knows this set is different
than the others because of the presence
of a VIR switch and an LED indicator.
When the switch is flipped to the o~
position and a VIR signal is being
received. the indicator lights. The auto-
matic circuitry takes over the color func-
tions and the coLor and TINT controls
on the front-panel of the television
receiver become inoperative.

developed for color amplitude and
phase correction.

Because of the half-line vanation in
the phase of the two vertical fields. an
intermediate point between the 4th and
Sth line is located as a timing reference.
The trigger point is sensed on an inte-
grated vertical-sync waveform. Factory
adjusted potenuometer R7 (DELAY ADJ)
sets the exact instant of the timing pulse.
Fifteen more horizontal pulses must be
counted to get to line 19. A 7493 TTL 4-
stage binarv counter counts from 0000
to a full count of 1111 (15 counts) that is
detected by a decoder.

The VIR sensor circuitry then exam-
ines line 19 to see if the signal is there.
The tint controller and color controller
circuits is enabled by the line recognizer

circuit.

Some algebraic manipulation shows
that when the chrominance reference
level and black reference level have the
same amplitude at the output of the R-
Y detector. the chroma-burst phase is
the same as the VIR reference.

Based on this principle. the rint
controller circuit compares the chroma
detector output and the black reference
and generates a DC error voltage. As in
any closed-loop control system. the
voltage is fed back to control one of the
signals being compared. in this case the
chroma phase. Control R53 gives the set
owner a small range of tint control that

VIR INDICATOR on front-panel of G-E's new
television receiver.

he can use for his own preference.

Operation of the color controller
circuit is very similar. The theory says
that when the chrominance reference
level and black level reference are equal
in amplitude to the blue drive. the
chroma level is correct. So a similar
closed loop is constructed using a
comparator to feed the DC chroma gain
control circuits. Blue drive is simulated
from the B-Y demodulator output and a
signal from the luminance. or Y. video
amplifier.

Both the color controller and tint
controller circuits are switched with
diodes in response to the output of the
VIR sensor. The DC control inputs to
the chroma amplitude and tint circuits
are switched between the tint control
and tint controller. and the color control
and color controller. R-E
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R-E’s Service Clinic

More bits and THE CLINIC COLUMN ABOUT “BITS AND trouble can be intermittent to add to the
R pieces” (Radio-Electronics. Feb. 1976)  joy of the occasion.

pleces proved to be quite popular. Some If this isn"t really a dead short. heater-

readers asked for more. So. have some cathode leakage can cause some dandy

more! Let’s look at some peculiarities problems. too. This shows up as bend-

that you can run into in sets using series- ing. ripple or a hum-bar in the picture.

. heater circuits. There are quite a lot of ~ When vou see this. vou usually check

Series strung heaters these around. including a lot of the the filter capacitors. They cause most of

hybrid color TV's. If one tube goes this kind of trouble and should be

dead. they all go out. Or. is this always checked first. Also. thev're easy to

true? Let’s see. check: just bridge a good one across
JACK DARR For one. there's the set with several each one. Alternate test. scope the DC
SERVICE EDITOR tubes in the string. say 8 or 9. Only § of power supply lines and look for exces-
these are dead. the remaining 4 are sive ripple or signals. You can also
burning far too brightly. The basic senes  scope the signal path looking for the
heater circuit uses tubes with a roral point where the ripple first shows up. If
heater voltage adding up to the applied the signal is clean before this point. all
line voltage. When a short to ground tubes between here and the tuner can be
develops somewhere in the string. the eliminated.
full line voltage is applied across only a The characteristics of the hum-bar
few tubes. The heaters of these tubes are ~ can help in many cases. If the set has a
running at a higher than normal full-wave DC power supply. the hum-
temperature. bars will be 120 Hz (two bars visible at
We turn the set off and start hunting once.) Heater-cathode leakage produces
for the short with an ohmmeter. We only one hum-bar or a 60-Hz ripple. If
don’t find one. Now what? A litle the set has a half-wave rectifier. this will
reasoning will tell you what’s going on. also produce only one hum-bar. of
The heater string should go to common course.
only at the “far end”. How can it get to There is one key point to remember.
commeon in the middle? Through an The stage you're looking for must have a
element in each tube that does go 1o cathode resistor. If the cathode goes
common—the cathode. One of the tubes  directly to common, there will be no
on either side of the point where they resistance for the leakage current to
stop lighting has a heater-to-cathode develop a hum-voltage across! Since the
short. Now. which one? See Fig. 1. cathode circuit is a part of the plate
circuit. any hum voltage appearing here
SOOI will modulate the signal at the plate.

You'll have hum in the signal from this
point all the way to the picture tube, A
scope check on the cathodes of all
suspected tubes will catch it. On a prop-

0 e ) O g B O NIVAC

REP,LY Gellsel] .] erly bvpassed cathode. there should be
Expires 12/30/76 - no signals of any kind. including hum.
This column is for your service CLTILC0 LTS
problems—TV, radio, audio or general FIG. 1 The dropping rectifier.
and industrial electronics. We answer The original series-heater circuit
all questions individually by mail, free Let’s say that VI through V4 are lit. sometimes used a dropping resistor in
of charge and the more interesting ones We can pin this down to one of two series to take care of any excess voltage.
will be printed here. tubes—V4 or V5. One of these has a hot- Many of them still do. However. there is

If you’re really stuck, write us. We'll
do our best to help you. This coupon

short between the heater and cathode. It one peculiar thing that vou’ll run into
doesn’t show up until the heater gets now and then and this can cause some

A Y N Y N g g O N Y N I O U GOV B Y S Y SR SR Y EY AR I @Y Y g g Y
Vit R e R N B B B B B P G S B a5 S 5V G5V Y 0N B D G B O B 6§ @

N must accompany all questions. No warm and expands. The location of this ~ weird problems. This is the “dropping
g reproductions or facsimile will be ac- short. on the heater. causes the different diode”—a diode in series with the heater
o) cepted. Don’t forget to enclose a symptoms. If the output side of the string. This makes the heater current
= stamped, self-addressed envelope. If heater is shorted. V4 would be the flow in only one direction (pulsating DC
o return postage is not included, we can- culprit. If the input side of V5's heater is instead of a true AC.) This can give vou
o not process your question. Write: Ser- the villain. that's it. Quick-check: Turn some extremely odd voltage readings
© Tvice Editor, Radio-Electronics, 200 the set on and pull V5. If the others g0 along the heater string! More on this in
2 Park Ave. South, N.Y. 10003, out. this is the bad one. If they stav lit. a moment. If this diode develops
L i —— then V4 is it. Naturally this kind of  leakage. or shorts, the full AC line
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The Right DMM Decision Means
Flve-Functlon Autoranging for only $225"

Introducing HP’s
3476 DMM

The price is a big story iniit-
self. But performance and
reliability play a large part
too. Take a look:

Convenient size —just right
to hold in your hand...take
with you in a briefcase.
or use on your bench. The
convenient finger ridge
across the top gives you the
leverage you need for easy.
one-hand operation of any
of the function switches.
And the rubber feet are so
“sticky’’ they hold the
3476 fast to the bench top
s0 you can press buttons
without pushing the meter
around. An optional carry-
ing case and probe kit let
you hang the instrument
from a strap for "*no- hands”
operation. The “A’ version
($225*) operates from the
AC line for labuse. And for
portable dpplrcallons the
“B" version ($275*) has
built-in batteries and re-
charging circuitry.
Autoranging —a big plus in
a low cost DMM. It lets
you concentrate on the
point of measurement.
minimizes reading errors
and speeds readings too
All readings are made di-
rectly in volts, kilohms, or
amps —on an LED display.
And there's a rangehold to
speed and simplify repeti-
tive measurements.

Actual Size

HEWLETT |’7rﬁ; PACKARD

Sales and sarvize from 172 offices 1n 65 countries.
1507 Sage M Road Palo Afio Ca foma 34304

CIRCLE 86 ON FREE INFORMATION CARD

Five functions —all the func-
tions you want and need in
a low-cost DMM. Simply
push the appropriate button
toread AC volts, DC volts,
AC or DC current, and
ohms. There's no worry
about polarity or zero...
they're both automatic.

Rugged — At HP, we've in-
stituted a new DV M abuse
program. We temperature
cycle the 3476A/B, dis-
charge 10kV to all exposed
metal (static discharge
simulation), connect 220-
VAC toevery terminal with
all pushbutton combina-
tions, and apply a 1000V
square wave to the input
voltage terminals.

We also put front-end pre-

' cision resistors onone Chlp

for good reliability, and for
better temperature and
tracking stability.

Easily Serviced —Should a
fuse ever blow, replacement
is simple because they're
accessible from the outside.
And since you can change
fuses without breakingyour
calibration seal, recalibra-
tion is unnecessary.

The 3476A/B is backed by
HP's service organization
..another big plus for a
low-cost DMM. With these
prices and features, why
not put your hands on the
3476A/B for your 3% digit
measurements? Your local
HP field engineer can tell

you how.
*Domestic U.S.A. prices only.
HP DVM’-
the right
— decision

Ops41
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SERVICE CLINIC
continued from page 86

voltage is applied to the heater string,
This overloads the tubes and usually
blows at least one. Several of the makers
who used this circuit now recommend
modifying it by using a dropping
resistor in place of the diode. However,
there are still a few floating around.
One example of a complex circuit like
this is the Sears 564.41102100 chassis,
Sams 1317-2, shown in Fig. 2. This is an

-—, oo

=

?Lf:.u-

FIG. 2

all-tube set. Note the heater circuits.
There are two of them in parallel, both
of which are fed through diode D6. The
heater voltage is given as —55 volts, so it
is evidently read on a DC voltmeter! A
standard AC voltmeter would probably
give you a very weird reading since it’s
calibrated for sinewaves.

Now we come to the first curious

thing. If you add up the heater voltages
of the tubes in the upper string, (two §'s.
a6, a2l and a 31) you get 74 volts! The
voltage drop across V12 is shown as
55-34 volts or 21 volts. This tube is a
31JS6. The two-winding transformer
shown there feeds the tubes in the tuner
from the top winding and the picture
tube and the high-voltage regulator
from the lower winding. The DC protec-
tive voltage is applied to this one from
the +300 volt DC source. All of the
other tubes are in the lower string with
the same 55 volts shown across it.

A novel circuit is used here. Note that
they have added a series resistor, shunt
resistor and a filter capacitor to the 55
volt half-wave rectified DC output. This
is used to develop a —33 volt DC source
that is used in the AGC and AFT circuit
and one other place I never did find.

One odd problem reported by Max
Zimmerman of Fairborn, OH, in this
chassis was that it had a habit of eating
12AZ7 tubes. This was V19, in the R-Y/
B-Y amplifier stage. After much check-
ing, he found that the diode X6 showed
a normal scope pattern at first (half-
wave humps) but that as it warmed up,
it began to show a full sinewave output!
Neither of us have any idea as to why
V19 was the tube that blew, but it did.
Replacing diode X6 cleared up the
problem.

So, if you run into odd symptoms in

In any hi-fi system, the one com-
ponent most likely to wear out is
the phono cartridge. Or more spe-
cifically, the phono stylus.

While you're relaxing to your favor-
ite music, the stylus
is riding miles
of groove,
withstanding
accelerations
that would black
out an astronaut.
Which is why the
Shibata stylus, used
on the top models
of Audio-Technica

cartridges, is so important. Its shape
reduces tracking pressure at any
given tracking force. Even with a
setting as high as 2 grams it will
outlast an elliptical stylus tracking
at a fraction of a gram. Which
A means the good sound
of Audio-Technica lasts
longer. And so do your
records.
Audio-Technica with a
Shibata stylus: lower cost
per record/mile and better
sound in the bargain!
audio-technica

INNOVATION / PRECISION / INTEGRITY o

©
When you shop for
better sound ask

RADIO-ELECTRONICS

about good
mileage!

AUDIO-TECHNICA U.S., INC., Dept. 116E, 33 Shiawassee Ave., Fairlawn, Ohlo 44313
Available in Canada from Superior Electronics, Inc.

e

series-heater-string sets, look for any or
all of these troubles. Don’t be fooled by
the AC voltage readings you get on your
voltmeter. It will nor read this voltage
correctly. I keep forgetting to check for
this, but I suspect that a DC voltmeter
won’t read it correctly either! However,
if the thing works, then the voltages
must be nearly right no matter what the
instruments say. This can really be
confusing. I get a lot of mail about it. If
you know it’s there and what it does, it
won’t bother you! Good luck! R-E

reader
questions

SUBSTITUTE FOR UNKNOWN
TRANSISTOR

! need a replacement transistor for a
transistor mike. Can't find any data on it,
but the original has the numbers
C828(S).—C.C., Centreville, VA.

In quite a few of the import tran-
sistors, the first two digits of a JEIA type
number are left off. So, this could be a
“28C828(S)”. RCA shows a 2SC828S as
an SK-3122. This is an NPN audio-
transistor in a TO-220 (flat-pack) case.
If this should be too large, an SK-3122
is almost the same characteristics and is
in a TO-92 case, much smaller.

CORRECTION

The inventor of the famous Darr
Portable Full-Floating Decimal Point
has struck again! In the June 1976 issue,
page 64, the yoke-return capacitor in the
Magnavox T979 chassis should have
been a 1.0 pF., not a 0.1 uF. It should
also be a special type, Magnavox Part
No. 250653-2. This must be a special RF
high-current carrying type, with poly-
carbonate dielectric.

Thanks to Gene McLin, Magnavox
Service Training Manager, and George
Crouch CET of Ace TV-Electronics,
Concord, CA, for telling me about this.
Gene also notes that if this capacitor
fails, the horizontal-centering control
and resistor R29 may also be damaged;
check them. Both suggested replacing
the D panel with Part No. 703505-11,
which has the new rated parts in it.

NO RASTER

I have plenty of high-voltage and the
Ppicture tube blas voltages are OK, but |
have no raster. This Is a Zenith 20BC50.
Resistor R166, 47K 3W, is burning up. |
have changed tubes, etc., but no help.
6LB6 cathode current around 275-300 mA
I'm missing something, but what?—B.T.,
Delta, IA.

I think that what you’re missing is the
Jocus voltage. Without focus voltage the
raster will not come on. R166 is the one
feeding the drive pulse to the focus
rectifier. I would definitely suspect



something in this area if it is getting hot.
Most likely suspect would be a shorted
focus rectifier.

HIGH-VOLTAGE PROBLEMS

1 have too much cathode current on the
6KDG6 in this Admiral 3K16. High voitage
is quite low and the focus jumps in and
out. When | turn the brightness up, the
focus goes completely out and the high
voltage drops to about 10 kV.—L.P,
Oscola, IA.

From all of these symptoms, plus the
reaction of the controls, 1'd be inclined
to suspect that the focus bleeder resistor
is defective. Try this; disconnect the
high-voltage lead to this bleeder and see
if the high-voltage jumps back up and
the current drops to normal. If so. try a
new bleeder resistor. This one has
probably broken down internally. (Re-
member that without any focus voltage,
you will nor see a raster! So, don't be
alarmed at that.

VOLUME CONTROL PROBLEM

There is an odd problem in this
Magnavox 1FM053 radio. | can’t turn the
volume down enough. In fact, it hardly
works at all. I've replaced the control and
it does the same thing.—V.S., Dalton,
PA.

Simple; the bottom end of the volume
control is not grounded. A control like
this is just a variable signal-voltage
divider. If the bottom (low end) is not
grounded, the control will have no
effect.

Incidentally, this does not have to be
a DC ground. The bottom of the control
may be open but grounded for audio
signals through a capacitor. Trace the
circuit.

(Feedback: Found it. Open electro-
Iytic capacitor!)

WHY USE THE SCOPE?

In response to a question in the June,
1976 issue, you stressed the importance
of using an oscilloscope. Can you lell me
why ?—V.F., Hickory, NC.

You use a scope in TV servicing
because it is the ONLY instrument that
will SHOW you the signal at a given
point in a circuit. Other instruments will
tell you only that there is a certain
voltage (AC or DC) or resistance there.
What you need to know is whether this
point has a NORMAL waveform on it.
This works both ways. In all DC power
supply circuits, the normal “signal” is
no signal at all. just a nice straight green
line. Any kind of signal means trouble
due to feedback.

GATE CONTROL SWITCH
Please recommend a replacement for a
gate-turn-off switch used in the horizontal
oulput stage of an Emerson 11P04. |
found a couple listed but they were all
small ones. This Is in a TO-3 case.—E.M.,
Washington, DC.

I fell over this same thing quite a
while back. Ordered one from the
factory. They sent me a big TO-3. power
transistor! | thought that a clerk had
made a mistake, but then it dawned on
me that a power transistor was a gate
turn-off switch! Put it in and it worked
beautifully.

Try SK-3115. HEP-740 or any tran-
sistor with similar characteristics.

SUBSTITUTE FOR 7687 TUBE
1 need a couple of 7687 tubes for an old
Sylvania stereo. I've checked with the
maker and these tubes are no longer
available. | can’t find anything on the
characteristics either. Can you give me a

practical substitute? Need help.—R.W.,
Schenectady, NY.

| thought at first this was going to be
one of those screw-ball-base types, but it
isn’t.

7687 is a triode-pentode with a 6.3-
volt 0.5-amp heater and transconduc-
tances of 2500/6800 on a 9AE base.
Similar tubes with this base would be
6CG8, 6LX8, 6FG7, 6EA8 or 6GHS. All
of these are in the ballpark as far as the
transconductance is concerned. Plug-in
replacements.

HOT ELECTROLYTIC CAPACITORS
There are four big can-type electrolytic
capacitors in this Philco TV. | happened

S X
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Model 12: DMM
w/o temperature

e Autoranging and Autopolarity

® Measures Surface and Ambient

Temperature®

® Rechargeable NiCd Batteries Included
® Plug-in Tips for Temperature and Multimeter
Functions*

Temperature: —55° to 153.5°C, =1°C from 0° to 100°C*
DC Voltage: 1 mV to 750V, input impedance 10 megohms
AC Voltage: 200 mV,m, t0 750 V., input impedance 10 megohms

shunted by 14 pF

Resistance: 1 ohm to 19.99 megohms
Both models include ac adaptor/charger, carrying case and operator’'s manual.

Model 12T: Combined Thermometer/ DMM. $2 59*
[ ]

LOGICAL TECHNICAL SERVICES CORP.

(212) 741-8340

71 West 23rd Street, New York, N.Y. 10010

Telex #12-7698

Representative and dealer inquiries invited.
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@ 0.1% Accuracy for DC Volts
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CB Power Supply

117 VAC/12vVDC
2 AMP Continuous
5 AMP Surge

Use your CB Radio, 8-Track
Tape or other Car Equip-
ment at home.

Mail $17.95 plus $1.50
handling charges to:
CB Division
P.O. Box 486
Sturtevant, Wisconsin 53177

DEALER INQUIRIES INVITED

CIRCLE 43 ON FREE INFORMATION CARD

to discover that three of them are running
very warm, almost hot. The other Is cold.
Could this have anything to do with some
of the symptoms | have? That Is, bad sync
and a wide floating bar up and down the
plcture. Found a couple of resistors tha!
were running very warm and discolored.—
F.K., Chicago, iL.

I’d say so. yes! Any electrolytic capa-
citor that runs definitely warm or hot to
the touch is pretty sure to have excessive
leakage. However, make sure that this is
definitely due to internally generated
heat and not heat radiated from a very
hot tube close to the capacitor. (Test by
putting a piece of aluminum foi
between the tube and the capacitor for a
heat shield and running the set for
about 20-30 minutes.)

HORIZONTAL LINE WITH
WIGGLES?

| replaced a blown fuse on this
Magnavox T941 portable. Turned It on
and got sound, high voltage, etc. Looked
at the screen and all |1 had was a horl-
zontal line with little puises on it! Some-
thing like a video signal on a scope.
Everything in the vertical output section
seems to be OK. What the heck?—J.A.,
Pensacola, FL.

Check the schematic of the vertical
output circuit. You'll find a component
that looks like a vertical output trans-
former. It isn’t; it’s a vertical output coil

or choke. The vertical winding of the
deflection yoke is also connected to the
collector of the output transistor. The
return of this winding is back to the
+ 12-volt source through a 500 pF elec-
trolytic capacitor. I believe you’ll find
this capacitor is open. This would leave
you with a sawtooth signal on the
collector but no vertical deflection.
Check the yoke plug and socket too, just
for luck!

ONE MORE MARKER

I'd like to have a 44.0-MHz marker on
my Heath IG-57A sweep generator for the
center of the IF passband. Can you tell
me how to get it?—H.M., Bristol, TN.

If you insist! You can take one of the
markers you aren’t using, for example
the 39.75-MHz crystal. out and install a
44.0-MHz crystal in place of it. The
tuning coils used for all of the IF marker
oscillators are the same, so this one
should tune up to 44.0 MHz. Follow the
directions in the manual for setting the
amplitude of this marker.

WHY THE NARROW EYE?

I've been checking some capacitors
scrounged from junk TV's with a Heath
IT-28 capacitor checker. | note that on
some, the eye-tube won’t open all the
way. On others, it hardly opens at all.
Capacitance always checks close to the
rated value. | checked some capacitors

Now you can stock only 300 semiconductors
instead of 112,000.

RN




from stock which had been around for
some years. Same kind of thing. Can you
explain this?—A.G., Hyattsville, MD.

From my experience with bridge
capacitor testers, a “squint” of the eye-
tube usually means that this capacitor
has some insulation resistance leakage.
The wider the eye opening, the better
the insulation resistance. This may be
several megohms, or even tens of
megohms.

In some uses, such as bypassing, this
may not hurt. I wouldn’t use a capacitor
with a narrow eye for a coupling capa-
citor in audio stages. though. Possible
that just enough DC voltage could leak
through to upset the grid bias on the
next stage.

ALL DC VOLTAGES LOW

The vertical size and linearlty weren’t
too good on this CTC-25. Had other prob-
lems, too. Finally discovered that all of
the DC voltages were quite a bit low.
Changed the diodes in the bridge, and the
input filter capacitor. Voltages came up to
normal, stayed there for half an hour and
then down again! I'm on the wrong track
somewhere!—R.Z., Lincoln, NE.

I wouldn’t say that you’ve been elim-
inating the most likely causes! You just
haven’t gone far enough along that
track. From an experience with the
same kind of thing not long ago, | would
suggest checking that thermistor in the

degaussing circuit, and the coil. If this
thermistor has gone up in hot-resistance
and the coil is unplugged or open, you
can get just this kind of problem. Quick-
check; just hook a short clip-lead across
the thermistor. If the voltages come up,
replace thermistor.

BIAS PROBLEM?

The 6CZ5 cutput tubes in this 1960
Knight amplifier glow red, and burn oul. |
changed the 250-ohm bias resistor in the
cathodes; same problem. Finally had to
use a 1000-ohm bias resistor. This works
at low volume, but there is bad distortion
it 1 turn it up. What'’s the problem?—P.G.,
Charles City, IA.

Well, you were in the right place; in
the bias. It sounds a little obvious to say
it, but if a tube is red hot, it's drawing
too much current. If there are no shorts
in the output, the problem has to be
incorrect bias. A 6CZ5 tube with +250
volts on plate and screen grid should
have a net bias of — 14 volts on the grid,
and draw about 45 mA per tube.

One other good possibility. This could
cause both problems; heat and distor-
tion. Check for leaky coupling capaci-
tors. This will put too much positive
voltage on the 6CZ5 control gnds. To
check quickly. pull the 6CZS’s. turn
power on and read voltage on grids with
your VTVM.: should be zero.

continued on page 103

The quick
charge iron

with 16
different
quick change

tips.

ISORTTP-
QUICK CHARGE
Cordlsss

Soldering lron
completely
recharges in

3%2-4 hours.

Low voltage,
battery powered,
ground free
isolated tip

design. 1
16 snap-in tips : A
to fit any job :

plus a PC

Drill. ¥

WAHL CLIPPER CORPORATION

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING

« Sterling. lllinols 61081 e (815) 625-6525
Manufacturing Excellence Since 1919
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With RCA’s SK Series you need
stock fewer different semiconduc-
tors than you'd have to with any
other major brand. Because our 300
devices can replace 112,000. And
they're all immediately available.

OEM Quality. You don’t have to be
concerned about quality with RCA
SK's. They measure up to strict AQL
Standards to protect you from time-
wasting callbacks. Lets you make
more calls. And more profits.

See your RCA Distributor for a copy
of the new RCA SK Replacement
Guide. Orsend $1.00to RCA Distrib-
utor and Special Products Division,
P.O. Box 85, Runnemede, N.J.
08078. Phone: (609) 779-5735.

“c ll SK Replacement
Semiconductors
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Gold plated connector
cables for the perfectionist.

® Highest degree of electron
transfer and longevity will
never corrode or add
resistance with age.

® Spring steel strain reliefs.
® Ultra-low capacitance cables.

$8.00 per matched pair,
1 meter length.

From the people who
brought you Discwasher.

At audio specialists worldwide.

d discwasher inc.

Columbia, Mo. 65201
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DIGITAL MULTIMETERS
continued from page 47

inputs should drift (commonly this changes
with temperature). the voltage measured by
the single-slope converter changes. With the
dual-slope converter. drift in the comparator
trip point does not cause a problem unless it
happens between the time of the up ramp
and the down ramp of a conversion cycle.

The reference signal for both the single
and the dual-slope converters must be stable.
To ensure good stability with time and
temperature, the voltage (or current) refer-
ence source is commonly derived from a
temperature-compensated Zener diode that
may have been selected for aging characteris-
tics. This Zener diode normally has a
constant load impedance. and may be driven
by a constant-current source.

The dual-slope converter also has some
inherent noise rejection capabilities. The
most common noise problem. apparent when
making DC measurements, is generated by
line-frequency signals riding on the DC
voltage to be measured. Considering the
single-slope converter. it is possible that noise
on the input line causes the comparator to
trip on the sum of the noise and the DC input
signal or on the difference between them. For
example. a 0.5-volt DC signal having 0.25
volt of AC peak noise could cause a measure-
ment as high as 0.75 volt. or one as low as
0.25 voht.

The input to a dual-slope converter is
applied to an integrator. The output voltage
of the integrator at the end of the ramp-up
cycle is the average value of the DC signal
plus any noise which might have been
present during the integration period. The
length of the integration cycle is determined
by the number of counts required 1o fill and
overrange the counter and by the frequency
of the clock.

The length of this integration is of course
constant from conversion 10 conversion
within the stability of the clock. The average
value of a sinewave is zero after both the
positive and negative halves of a cycle are
complete. The oscillator frequency of most
dual-slope converters is adjusted to make the
unknown integration cycle a whole number
of line frequency cycles. Typically. the inte-
gration time is chosen to be an even multiple
of the period of one cycle of the line
frequency (for example. 100 milliseconds
which is the time required for six cycles at 60
Hz or five cycles at 50 Hz).

Integrating six cvcles of the interfering
signal simply improves the technique of aver-
aging sinusodial noise to zero. even with
slight discrepancies in the integration period.
This technique. of making the integration
time equal 1o an integral number of line
frequency cycles. gives the dual-slope con-
verter a good immunity to line frequency
related noise. The rejection of such signals is
called “line frequency normal mode rejec-
tion™.

Obviously this simple converter needs
some extra supporting circuitry to create a
full-fiedged voltmeter. The overrange circuits
are usually sophisticated enough so they are
not only able to handle the two overranges
(indicated in the previous explanations) but
also to handle a third overrange. permitting
the normal range of the voltmeter 1o be 0 to
1999.

This means a first overrange when the

N
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Jensen’s new 128-page catalog is jam-
packed with more than 2800 quality
items. Your single source for hard-to-
find precision tools used by electronic
technicians, scientists, engineers, in-
strument mechanics, schools, labora-
tories and government agencies. This
wanted catalog also contains Jensen's
world-famous line of more than 40 tool
kits. Plus 10 pages of useful “Tool Tips”
to aid in tool selection. Send for your
free copy today!

JENSEN TOOLS and ALLOYS
4117 N. 44th Street, Phoeniz, Arizena 85018
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save on gas!
save on tune-ups!
save on maintenance!

Electronic ignition is "IN"|

So says
Detroit.

Update your car with either a TIGER
CD or a TIGER | breakerless system.

Enjoy the benefits of better gas mileage,
qQuicker starting, elimination of tune-ups,
50,000 miles on points and plugs, and
reduced maintenance expenses.

TIGER MAX CD $69.95
TIGER 500 CD 59.95
TIGER SST CD 42.95
SIMPLIKIT CD 31.95
TIGER | 45.95

Postpaid U.S.A. only.

“THi-Star Corporation

Dept. WW, P.O. Box 1727
Grand Junction, Colorado 81501
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unknown signal is being measured. a second
overrange when the reference voltage cannot
reduce the integrator to zero in the same time
allowed the unknown voltage. and a third
overrange if the reference voltage requires
twice as long to reduce the integrator to zero
as as did the unknown voltage to charge the
integrator.

A third overrange with a simultancous
detection of zero output from the integrator
would indicate an unknown voltage twice the
reference voltage. Some models of voltmeter
have provisions permitting even greater over-
range capability. Display ranges of 2999 or
3999 are available. Such voltmeters simply
make a trade-ofl’ between the voltage swing
of the integrator for 0 to 1.000 inputs and the
overrange voltage swing which must be
permitted if the integrator is to have exten-
sive overrange capabhility,

The previously described dual and single-
slope converters have been monopolar—the
converter only works with unknown signals
of a single polarity. Most digital voltmeters
cither indicate the necessity for reversing the
polarity of the unknown signal to display a
proper reading. or thev reverse polarity auto-
matically and indicate the proper polarity of
the unknown signal with a =+ indicator.
Single-slope converters and some dual-slope
converters  simply  employ an additional
comparator on the input (or at the output of
the integrator) which detects an improper
polarnity input and indicates it on a display.
Automutic polarity selection with the dual-
slope converter is usually made by changing
the polarity of the reference voltage. Signals
directing the polarity reference source of the

converter are generated by comparators at
the output of the integrator.

To measure urknown signals at or close to
zero volts cffectivelv. an offset voltage is
added to the converter. For example. a [-volt
full-scale converter might actually measure
signals from 0.1 volts to LI volts at the
converter. Thus the dual-slope integrator
would never have to integrate an input signal
of less than 01 volts. Some dual-slope
converters have been developed with an
additional cycle in the measurement scheme.
This additional cvele is completed with zero
input. As the input during this cvcle is known
to be zero, any reading present at the comple-
tion of the cycle can be used to correct zero-
offset circuits. Such an additional cvele
ensures a true zero condition.

There are many other variations on the
dual-slope converter. One of the first cflorts
was to remove the switch from the input
signal entirely. as switches in the input line

. present a design problem. Mechanical ones.

such as reed relays. have a definite short life
span. and long-life semiconductor switches
have serious temperature problems. in addi-
tion to causing variations when used in
circuits where voltage and impedance levels
are not caretully controlled.

to be continued

RedCross.
! The Good
Neighbor.

You can build abetter
organ than you can buy!

A magnificent Schober Electronic Organ

What a marvelous way to put your special
talents to work! With our Schober Electronic Organ
Kits and your skill, you can build yourself some
very specual satisfaction, and a litetime of great
music!

Schober Organs are literally far superior to
comparaoly-priced “ready-made” units You could
actually pay twice as much and get no better organ

and miss the fun of assembling it yourself. A PC
board at a trme, component by component, you N
assemble your own “king of instruments”” And
when you're done, you'll wish there was more to
do. And there is! For then, Schober will help you
tearn to play. even if you've never played a note
betore!

Schober Organ Kits range from $650 to
$2850, and you can purchase in sections to spread
costs out or have two-year time payments.

Just send the coupon for the fascinating
Schober color catatog (or enclose $1 for a record
that lets you hear as well as see Schober quality.)

ey 1 70 5 I ¥ 71 2 ° X J§ ° J ¥ 1 J °}}

a )
The f/(‘ﬁ(/éﬁ/? Organ Corp., Dept. RE-156
§ 43 West 61st Stroet. Now York, N.Y. 10023

8 C Please send me Schober Organ Catalog
C Enciosed please tind $100 for 12-inch L.P
record of Schober Organ music

CITY STATE ZIP
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SUB TUNER

VHF_AND UHF TUNER FOR RAPID
TESTING OF ALL CHANNELS.
CALIBRATED GAIN ADJUSTMENTS
PROVIDE FOR SIGNAL STRENGTH
COMPARISON.

DIGITAL GENERATOR

CRYSTAL CONTROLLED FOR
GENERATING STABLE PATTERNS WHEN
CONVERGING RED, GREEN AND BLUE
GUNS. IDEAL FOR LINEARITY, PIN
CUSHION, CENTERING, FOCUS AND
ALL PICTURE ADJUSTMENTS.

40 MHz OUTPUTS

IF SIGNALS FROM DIGITAL GENERATOR
AND SUB TUNER FOR STAGE-BY-STAGE
ANALYZING AND TROUBLE
SHOOTING.

The VHF/UHF section of the Ferret allows direct substitution of the TV's tuner for fast,

positive localizing of front end trouble.

EERRET'' TV MINI-ANALYZER

FOR FAST STEP-BY-STEP TROUBLE

‘

! e m

SG785 $99.95

The crystal controlled digital circuitry assures complete accuracy of both the vertical

and horizontal frequencies. Accuracy is better than .005%.
may be coupled thru the tuner section or directly to the IF-video stages.
is limited only by the picture quality of the TV receiver.

volts 50-60Hz.

Output from the generator
Resolution
Operates from 105 to 125

~ Jefelllatic__ 2849 FULTON STREET; BROOKLYN, NY 11207

PHONE: (212) 827-1500
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SHOOTING

GENERATOR SECTION
CROSS-HATCH

I
I
!
|

4

|
LINEARITY ADJUSTMENT

STANDARD FOR VERTICAL AND
HORIZONTAL POSITIONING, PICTURE
CONTRAST, IF BANDWITH TEST

-
"

DOT PATTERN

CONVERGENCE ADJUSTMENT

STATIC AND DYNAMIC CON-
VERGENCE, BEAM ADJUSTMENTS.

SOLD THRU DIiSTRIBUTORS ONLY

=L T e e
| Name |
| Address |
i Code |

9/61 Y3IAW3IAON

w0
w



RADIO-ELECTRONICS

RE
1C

308 Ways
ToSave On
Instruments,
(itizens Band,
Burglar Alarms,
Automotive &
Hobby
Electronics!

The more you know about
electronics, the more you'll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

“Build-it-Yourself’ and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog and name

of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brookiyn, N.Y. 11207

Leadership in creative electronics
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new products

More information on new products is available from the
manufacturers of items identified by a Reader Service num-
ber. Use the Free Information Card following page 106.

INTEGRATED AMPLIFIER, mode! 1250, delivers
125 watts minimum continuous power per
channel with both channels driven, covering a
power bandwidth of 20 Hz to 120 kHz. It is rated
at no more than 0.1% total harmonic distortion
with an 8-ohm load.

The model 1250 teatures a separate record
mode selector for 2 tape recorders. This
enables the user to select a different source for
each tape recording, even while listening to a
third program source. Special circuitry enables
the user to monitor the quality of those record-
ings. In addition, the front panel contains
detented slide-graphic controls for bass. mid-
range and treble. This provides the user with
selectable frequency turnover points.

The model 1250 is equipped with inputs for
stereo microphones, two turntables, a tuner,
and two auxiliary stereo sources.—Marantz Co.,
Inc., 8150 Vineland Ave., Sun Valley, CA
91352.
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FREQUENCY COUNTER, model FM-7, is a
miniature battery-powered test instrument. The
unit measures only 1.9 x 2.7 x 4 inches and
will monitor frequencies from 10 Hz to 60 MHz
and display that frequency to seven digits using
0.25-inch high LED's. Input sensitivity s 30
millivolts RMS from 50 Hz to 30 MHz, and 100
milivoits RMS from 10 Hz to 60 MHz with a 1-
megohm input impedance. it has an input signal
overload capability of up to 250 volts RMS at
500 kHz.

5945923

T
Irl\‘.-‘o'l ODEL FW-7

Resolution is 1-Hz below 10 MHz and 10-Hz
from 10 MHz to 60 MHz. The internal timebase
has an aging rate of less than 10 PPM from 0°C
to +40°C. The unit operates on self-contained

type-AA NiCad rechargeable batteries. The
batteries and charger unit are furnished with the
frequency meter. The meter can be operated
continuously for two hours on a fourteen-hour
recharge. Options include a panel-mount
flange, a tilt stand and a leather case. Price:
$195.00—Non Linear Systems, Inc., P.O. Box N.
Del Mar, CA 92014,
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SPEAKER SYSTEMS, mode! EPI 70 and EPI
120, teatures 1-inch air-spring tweeters with a
crossover frequency of 1800 Hz.

The model EPI 70 is a bookshelf model using
a long-traverse 6-inch woofer, plus tweeter. The
frequency response is 60 to 20,000 Hz with a
recommended RMS power range of 10 to 80
watts. Measures 16 X 10'/2 x 7' inches and
weighs 172 pounds.

The model EPI 120 is a floor/bookshelt model
featuring a 10-inch woofer plus tweeter.
Frequency response is 38 to 20,000 Hz, + 3 dB,
with a recommended RMS power range of 25 to
80 watts. Measures 25 x 15 X 12'%2inches and
weighs 47 pounds.

Both models are finished in wood-grain vinyl
with bronze trim, and have acoustically trans-
parent matte-black foam grilles. The model/ EP!
70 is priced at $139.90 per matched pair and the
EPI 120 sells for $139.95 each.—Epicure
Products, Inc., 1 Charles Street, Newburyport,
MA 01950.
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POWER AMPLIFIER, model 620, features a radi-
cally new circuit refered to as a “'Tetra-Linear
Ditferential Ampilifier”. It is a pure Class-B
design that virtually eliminates crossover and
switching distortions found in all popular class




A-B power amplifiers. This results in a barely
measureable total harmonic and intermodula-
tion distortion figures that are an entire order ot
magnitude lower than those of most high-quality
preamplifiers at all power levels right up to and
beyond its rated maximum output of 100-watts-
per-channel.

The new circuit design also increases temper-
ature stability and efficiency. The idling current
of the model 620 is 1/25 that of other power
amplitiers of comparable output ratings. The
amplitier is reportedly stable into all types of
loads. including reactive loads. Protection of the
output transistors and loudspeakers is ac-
complished without the use of relays or current-
limiting devices. Short-circuiting the outputs will
not cause any damage.

Specifications include: power output at less
than 0.01% THD of 100 watts-per-channel from
5 Hz to 20.000 Hz. both channels driven into 8
ohm loads; damping factor of greater than 100
at 1-kHz into an 8-ohm load. total harmonic
distortion is less than 0.002% at any frequency
up to 1 kHz and less than 0.005% at any
frequency up to 10 kHz; intermodulation distor-
tion is less than 0.002% into an 8-ohm load with
a 100-watt output; frequency response is 5 Hz to
100.000-Hz + 0-dB, — 1-dB; input impedance is
10,000 ohms and input sensitivity is 1 volt. The
residual noise ratio is better than 117-dB with A-
weighting.

The front-panel features peak-indicating

lamps that are integrated into the heat-sink fins.
These lamps may be programmed with rear
panel switches to light green at 1, 5, or 25 watts
and red at 25, 50 watts or clipping. The lamps
indicate the true preset peak value at any
frequency.

The model 620. measures 15%4 x 6% x 9%e-
inches and weighs 27.6 pounds. Price:
$600.00—Nakamichi Research {U.S.A.), Inc.,

220 Westbury Ave., Carle Place, NY 11514,
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MOBILE CB ANTENNAS, model CA-10 and CA-
20. The Trunk-Lid model CA-10 is a base-loaded

unit that attaches to the trunk-hd without the
need for screws or drilling. it features a neutral-

EVERY DEALER

NEEDS A

Leveli:=

INSTANT TV SIGNAL INDICATOR

Levelite is not just a new product, it's
a great new patented profit maker for
distributors. About the size of a pocket
calculator, it is invaluable for trouble-
shooting TV antenna and MATV sys-
tems. Every dealer will want to carry
one with him on service calls, so he can
instantly isolate the trouble either to the
set or the antenna.

Jerrold is advertising the new Leve-
lite heavily in dealer magazines. Be
sure you stock it and display it

JERROLD

GENERAL 'NSTRUMENT CORPORATION
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life is extended, all-weather starts

are insured, and you can feel an increase

in acceleration and overall engine

performance—no matter what kind of

car you drive. Learn more about a

MARK 10 CDI system for your car (and
take advantage of year-end discount prices),
when you write today for a catalog and price list.
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Get More from Your
Car with a_z-Mark10
Sysiem. &<

the world—now at discount prices!

Would you like more power? Better mileage?;
And could you stand to eliminate 3 out of 4
of those expensive tune-ups? Well, that's
what the MARK 10 capacitive discharge
electronic ignition system is all about. Very
simply, it boosts the spark to your engine—
promoting better combustion, and minimizing
combustion contaminants. Spark plug

DELTA PRODUCTS, INC. |

Grand Junction, CO 81501
(303) 242-9000

| want to know more about Mark Ten CDI's.
Send me complete no-nonsense information on

Name

Address

I
I
I
I
how they can improve the performance of my car. |
|
|
I
I
|

Horsham, Pa.19044 ¢(215) 674—480y
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grey coil housing that will blend wit h the color of
ecre n en na any vehicle and has a chromed base and spring

that seats on a rubber base cushion. The overall

length is 45 inches and the unit is equipped with
- CONVERTS YOUR : EASY-TO DO IT Limited For 15 teet of coaxial-cable terminated in a standard

CAR RADIO YOURSELF PL-259 connector.
ANTENNA INSTALLATION 5 The Gutter-Clip model CA-20 teatures a
TO A CB yrs fa Ster center-loaded whip that attaches directly to the
rain gutter of any car, truck or recreationat
MOBILE s‘ 3.95 wﬁ“,fﬂty vehicle without the need for drilling or screws.
ANTENNA* replaced for 5 yrs . The antenna is only 21-inches high and features
e — SerVIce a tunable stainless steel whip, a 9-foot coaxial
MONEY BACK GUARANTEE . cable terminated with a PL-259 standard coaxial

It you are not completely Satistied connector.

The model CA-20 is priced at $19.95 and the

model CA-10 at $24.95.—EICO Electronic
“SECRET"”

Instrument Co., Inc., 283 Malta St., Brooklyn,
e S EE NG USE N(Y:I;LZLOEIM ON FREE INFORMATION CARD
CB ANTENNA
IS VISIBLE CB ANTENNA, Long Gainer, is a tunable base-
¢ HELPS STOP THEFT -« loaded stainless-steel antenna that can be easily
» For all antennas, in~ adjusted to cover all channels across the band.
cluding windshields A frequency adjustment screw is provided that
brings in the desired channel clearly. It also has
h - A
ORDER TODAY the capability of tuning in all the new channels

as they become available.

Sandia Sales

235 K Robbins Lane

Syosset, N.Y. 11791

[ Please rush me 1 CB Secret Antenna at the purchase price of $13.95 plus 90¢
for Shipping & Handling

Enclosed is [] Check or ] Money Order for $.
Sorry No C.0.D.’s (N.Y. Residents Add Sales Tax)

MR BETTER
THAN A
THIRD HAND!

Please Print
Name

| mail
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Some of the best TV repair tools you
can buy come in cans. o

PANAVISE TILTS, TURNS, AND

ROTATES TO ANY POSITION.

IT HOLDS YOUR WORK

EXACTLY WHERE YOU WANT IT.

PanaVise has great strength yet is gentle

enough to firmly hold delicate objects.
Quite possibly the finest new tool

2 Meet the proven, _ you will buy this year, PanaVise is
9 dependable line of elec- built to exacting professional
I~ tronic sprey chemicals from RCA standards. We guarantee it!
B Atthe head is Eig Red. the concentrated " i . .
T spray foam that cleans. polishes and tubri- Hlustrated is the Electronics Vise
‘ cates tuner contacts with no drift or detuning Model 396. Three other bases and
-'"-. o ” after-effects a wide varlety of heads are ava!l-
s . Next in line: our Heavy Duty Control Cleaner and a:.lf' t’:‘" intnghangte! Buyta 5
D ! Lubricant that's safe for plastizs; our Tuner Cleaner d 't' én add on to create your
T e ® / Lubricant; our instant-cooling Circuit Chiller; and our non- SySens
e " flammable Relay and Contact Cleaner
v " Available through your dealer.

All are necessary tools from RCA, the name electronic techni- tal
cians rely on for quality and work-saving dependability. To do the MO CITEE,
best job. you've got to use the best tools: RCA Deluxe Electronic Spray p L]
Chemicals. See your RCA Spray Chemical Distributor or, for additional information, A N A - Dept. 22€
contact RCA Distnibutor and Special Products Division, Sales Promotion
Services. Bldg. 206-2, Cherry Hill, N.J. 08101. 10107 Adella Ave., South Gate, CA 90280
In Canada: 25 Toro Rd., Downsview, Ont. M3J 2A6

" Distributor and E
speCiaI pl'OdUCtS DiViSion B! A Division of Colbert Industries
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EXECUTIVE
DIGITAL ALARM CLOCK
KIT-ONLY $29.95

. The Long Gainer has a long lasting stainless-
steel whip and deluxe mount with high-quality
coaxial cable designed for easy snap-on instal-
lation. No drillirg is required because it mounts
easily to the trunk lip. A PL-259 coaxial

FAMOUS MAKE-LIMITED QUANTITY
AVAILABLE
ALL Parts Included

FEATURES
— Delux Ivory Case ‘
— 24 Hr. Alarm Set l

— Easy To Read %” LED’S

— AM/PM Indication
Send Check Or Money Order To—
(N.J. Residents Add 5% Sales Tax)

J.B. ELECTRONICS INC.
P.0. BOX 104
SHORT HILLS, N.J. 07078

connector is also provided. Maximum height of
the antenna is 60-inches and the tunirg range is
26.9 to 27.5 megahertz.—Anixter Bros., Inc.,

4711 Golf Road, One Concourse Plaza, Skokie,
IL 60076.
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FREEED

over 2000

unique tools,
handy kits,
precision
instruments,

technical
supplies.

Over 24 years of service to the world's finest
craftsmen and technicians.

A carefully selected and tested assortment
of unique, hard-to-find tools, clever
gadge’s, precision instruments, bargain
kifs. One-stop shopping for the technician,
craftsman, hobbyist, iab specialist,
production supervisor. Many ftools and
measuring instruments available nowhere
eise. One of the most unusual and complete
tool catalogs anywhere. Get your copy of
the NC FLASHER foday.

2\ National Camera
2000 West Union Ave., Dept.GBA
Englewood, Colorade 80110

(303) 789-1893

AV 4
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VERSATILITY

With CPU card, buffered
mother card, power supply
and cabinet. The VERAS
System s developed
around the popular F.8
Series of chips which n
our estimation 1s the finest
and most versatile Micro
processor now available.

7" x 16" x 14-3/4”

OUR 4K STATIC RAM BOARD FEATURES: (OPTIONAL)

Outputs buffered.

On board decoding tor any four of 64 pages.

Address and data lines are fully buffered

32 2102 1 static RAM’s, 500 ns. or less, requiring no refreshing

No onboard regulators to cause heat problems {Chassis mounted)

® 4K memory boards with connector, buffers and static RAM'’s are available in kit form for

s 0000

$149.00

The fully buffered mother board will accepl (4) 4K RAM boards for a toral of 16K bytes of memary Individual power tee-
munals for each 4K RAM bourd are provided Memory expansion beyond 16K bytes can be accomphshed by the addition of
more mother boards Extra buffered mother boards with connector are available in kit form for $4

Our modular power supply 15 designed around a high frequency torroid transtormer which affords a large saving in size and
weight and keeps filtering 10 a mimimum 1t 1s rated a1 +5V at 10 amps and -5V and *12Vv at 1 amp This power supply wi |

dnive our CPU, four memory boards and some peripherals
POWER SUPPLY KIT $139.00
All boards are high quality G-10, double sided, soldes plated with gold plated edge connector.
TINY 2K BASIC (AVAILABLE) OCTOBER 15, 1976 $25.00
5K BASIC (AVAILABLE) DECEMBER 15,1976  $50.00

PACKAGING FEATURES ARE:

o All Complete modular plug in construction.

® B) Specifically designed rugged aluminum card rack with provisions for voltage regulators {TO-220 supphed) to keep heat
otf the boards

o C) Designed for convechion or optional forced cooling

e D) All 1/O ports brought out 10 the rear panel connectorss for easy accessibihity

e E} Auxiliary DC power available at the rear panel 1o power penipherals

Veras Systems is currently developing the following:
UV PROM board, DMt and DMA bouard, Cassetie, modern, video board ang more, All these boards will have innovative de

sign, something you wtll come 10 expect from VERAS SYSTEMS.
L Computer dealers and hobbyist club inquiries are invited.

€ xpected delivery me 30 days or less.

A COMPLETE SYSTEM FOR ONLY $459.00 IN KIT FORM
= e VERAS F8 COMPUTER )
$709.00 ASSEMBLED & TESTED THE BEST DESIGNED COMPUTER
FOR THE LOWEST DOLLAR COST
ON THE MARKET TODAY
THE CPU BOARD FEATURES:

e Twol O portseach on the CPU and ROM chip make 32 bidirectional TT1 lines
The Farhug® programmed storage unit provides the programmer with all
1/C subroutines, allows the programmer 10 alter or display memory, and
regsster 1ts contents via teletype

Programmable internal timer 1s built into the ROM chip.

Built in clock generatar and pcwer on reset are built into the CPU chip
There 1s a local interrupt with automatic address vector

It s expandable to 5K bytes of memory

20 mil loop and/or R3232 intertace included

1K of on board 2102 RAM

Senal sntertace built .nto PSU chip

The More Flexible and Expandable
Computer at a Comparative Price.

VERAS SYSTEMS

Warranty: 90 days on parts and labor for
assembied units 90 days on parts for kits
Prices, spectfications, and delivery subject
tc change without notice.

*Fanbug 1s a registered trademark of Fairchild Corp

VERAS SYSTEMS

A Duwv. of Solid State Sales, Inc.
Box 74D, Somerville, MA 02143
(617} 547-1461

[ Enclosed 1s check for $
or [JMaster Charge #

OveRrRASF 8 Computer Kit O Assembled
4k Ram Board Ouantity
Oprower Supply Kit

Name
Address
City, State

Zip

—/
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WANT TOHOOK UP
A CIRCUIT QUICK?

The PB-100 is only one of our
family of solderless Proto-Board
breadboarding units, designed to
help you assembile, test and modify
circuits as fast as you can push in or
pull out a lead. Preassembled
sockets with durable 5-point
terminals provide low-resistance
interconnections you can arrange
and re-arrange at will.

Resistors, capacitors, transistors,
DIP's, TO-5's, LED's etc. plug in
without damage to leads. And
jumper connections, where required,
are lengths of #22 AWG solid wire.
Models from 630 to 3060 tie-point
(6 to 32 14-pin DIP) capacity
available. For more information, see
your CSC dealer, or write for our
catalog and distributor list.

Proto-Board® 100. 760 solderless
tie-points. Kit, $19.95*

CONTINENTAL SPECIALTIES CORPORATION

=

EASY DOES IT
44 Kendali Street. Box 1942
New Haven, CT 06509 » 203-624-3103 TWX 710-465-1227
West Coast office Box 7809, San Francisco. CA
94119 © 415-421-8872 TWX 910-372-7992

© 1976 . CSC *Mfrs. sugg. list
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INBBIS O]
‘OPTO XR-700°

with the Exclusive... "Built-In"'
SOLID-STATE VOLTAGE REGULATOR

Ly J§¢ The "XR-700" is a NEW, redesigned,

EASIER TO INSTALL version of the
Allison '*Opto-Electric””, with the New
addition of the Voltage Regulator,
making It the MOST RELIABLE and Fool-
M pjlison replaced the mechanical Proof Ignition System ever invented.
Breaker-Points and Condenser with S \
a “Highly Accurate’* Optical Con- us
trol. A Beam of Light, passing & Foreign
through a specially designed  Patents Pending
"ROTOR" precisely triggers a Heavy-Outy “POWER
MOOULE"" that BOTH ‘Charges and Fires"* the Ignition Coil, K )
withthe “FASTEST" High Voltage RISE TIME, producing the

-

3% “XR-700"...Designed for those who want the BEST
in Performance, Gas Mileage, Quicker Starting,
Eliminate frequent Tune-Ups and Maintenance Costs.

MAXIMUM “HIGHEST ENERGY'* SPARK available

# Sincethere s NO Mechanical Friction, there are NG Parts to FACTORY-BACKED )
ever WEAR or need replacing. and ONCE properly Timed it 10-YEAR WARRANTY. Only 559 5
should NEVER need any Maintenance! DOWELL never needs .

COMPLETE

FREE Unit Repar or Replacement on ANY Detects

adjustment. 1 15 PRE-SET to supply the OPTIMUM Pertor
mance 3t BOTH High and Low Speeds  The RPM Capability * DRFE:E“’:':I‘::’" gg:ﬁly%i"p% el

of the "XR-700" 15 Factory Tested to 15,000 RPM Thiteai s 2 much iyou

# The "High-Energy'* SPARK INTENSITY and OURATION. cannot get a better Ignition

permits the Pogitive FIRING of Spark-Plugs, even under the han the " XR-700""!

MOST AOVERSE conditions, resulls in mors COMPLETE System than the !
#t SAVE! ORDER FACTORY DIRECT.

COMBUSTION and Eliminates **Engine Mislire”, henc
Emissiont. IMPROVED Fuel Mileage. 3 Send Check or M.0., Car Make, Year, No. Cyl. (4, 6. or 8-Cyl )

fewdr exhaust Emissions, IMPROVED Fuel Miieage, a
HIGHER Perlormance Level..and helps kesp Plugs FROM 5, yo,; may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number, (2) Interbank No., (3) Exp. Oate

FOULING, which greatly extends the Spark-Piug LIFE!
#& Only the Highest Grade (U S Made) Solid-State Compo- # MC or BA Card Holders, ORDER by TOLL FREE PHONE:
(800) 423-6525, Ext. 2. (When in Continentat U.S.A.)

nents are used UNAFFECTED by Moisture or Vibration' The
Betore Buying ANY other Type Ignition System
Send Postcard for FREE BROCHURE.

Allison **XR-700"" was engineered to CUTLAST the LIFE OF
YOUR CAR!
#* “EASY-TO-FOLLOW' INSTALLATION.
it you have already installed a Capacitive-Discharge’" Ignition
# Convert Your *‘C-0"" Unitto BREAKERLESS!
INCREASE ITS EFFICIENCY with **XR-CD"...Only $34.95

(Calil. Res. add Tax)

That's EVERYTHING
INCLUDING

Postage & Insurance

{(Not Necessary to Dismantle your Distributor.)
‘|' *CB* USERS: The XR-700 completely ELIMINATES the Maiml
\Cauu of Primary (Ignition Noise) Interferences.
o
-._' * America’s Oldest and Largest Manufacturer of Opto-Electronic Ignition Systems. ©
: ALLISON *- Our BEST Salesmen...are the USERS of our ALLISON Systems!
AUTOMOTIVE CO. 1267 -E9, East EDNA PI., COVINA, CAL. 91722
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CASSETTE DECK, model CG-362, is front
loading and has three motors and full digital IC
logic controls. Aiso featured is a digital tape
counter, auto-stop, tape-flow control, remote
control possibilities, input mixing and three
position replay program selector.

The model CG-362 incorporates Dolby noise
reduction and DNL. There's a switchable muiti-
plex filter that's important when dubbing from
FM Stereo and disconnectable when dubbing
from records. Automatic bias and EQ is avail-
able and there is a 3-position switch for setting
three types of tape—ferric oxide or ferrichrome.
RCA-type input and output connectors are
included as welt as DIN connectors.

Frequency response is 20 Hz to 18,000 Hz,
wow-and-flutter is less than 0.15% RMS and the
signal-to-noise ratio is better than 68 dB with
chrome tape and Dolby.

The output of the model CG-362 is 0.5 watts
4-ohms and is ideal for driving Philips’ type
motional feedback speakers.—Uher Of America,
621, S. Hindry Ave., Inglewood, CA 90301.
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VHF SCANNER, mode/ SBE-118M. is a super-
sensitive, ulftra-compact VHF scanner monitor
with exceptionally low current-drain. The scan-
ner receiver is called the Pocket Sentinel
because it fits neatly inside a shirt pocket.

The unit delivers a full 100-mW audio output
with only 0 08-amps power consumption. Sensi-
tivity is 0.7uV for 12-dB SINAB. Adjacent
channel rejection is — 55 dB.

The model SB-11SM offers both low- and
high-band VHF coverage from 30 MHz to 50
MHz and from 148 MHz to 174 MHz. It provides
four-channel coverage and features LED chan-
nel indicator lights. Also featured are separate
volume and squelch controls, switch for channel
lockouts, a switch for manual scan of all four




burglar —
fire

alarm catalog
—

over 900
systems,
detectors,
controls,
sounders,
tools, locks,
supphes

T0 PROTECT HOMES,
BUSINESSES, INDUSTRY

Huge selection of hard-to-find security
equipment from stock. 64 tact-filled pages
loaded with 100's of highest quality profes-
sional alarm products, technical notes,
diagrams

ONE-STOP SUPERMARKET
SELECTION INCLUDES:

ultrasonics, radar, infrared, undercarpet
mats, magnetic contacts, smoke & heat de-
tectors; Controls; Alarms: bells, sirens,
phone dialers, lights, guard panels. Large
selection of tools, relays, wire, holdup
alarms, books. Fills need for industry, alarm
cos., businesses, homes, institutions. Order
your copy today (Outside U.S.. send $1.00)

mountain west alarm
4215 n. 16th st.
phoenix, az. 85016

(602) 263-8831
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channels, an earphone jack and a bulit-in
charger jack for use with an optional SBE-5AC
charger for nicad batteries. The unit measures
6.5 high x 2.75 wide X 1.38-inches deep and
weighs 12.5 ounces with batteries.—SBE, Inc.,
Department P, 220 Airport Blvd., Watsonville,
CA 95076.
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CB MOUNTING BRACKET, model 147170,
provides quick removal and reinstallation of CB
transceivers to prevent theft or unauthorized
use of such equipment during the operator's
absence. The adaptor permits guick-release
brackets to be mounted either under-the-dash-
board of the automobile or on the vehicle's
fioor. Connections between the transceiver and
the power source are made with spring-loaded
brass contacts. The antenna circuit includes a
shielded connector for coaxial cable

A separate dash-mount section—model
14T171—is also available for installation of a
single transceiver unit in a second vehicle,
providing a convenient transter from one oper-
ating locaticn to another—RCA, Distributor and
Special Products Division, Cherry Hill Offices,
Camden. NJ 08101
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SUPER SIGNAL SOURCE!

0081 1+

HELECTRONIX FUNCTION GENERA

PREQUINCY
e i |
‘ - (e

Toe®

L-15 PULSE-SWEEP FUNCTION GENERATOR

$55 KI? 75ASSEMB|.ED (+$2.00 P&H)

FOR: Designers, Service Techs, anyone
working with electronics!

FEATURES: THz to 100KHz in 5 ranges, at
constant amplitude * Sine and triangle ad-
justable to 20vp-p into 600 ohms « Sine
distortion is .5% typical * Voltage control-
led sweep of sine and triangle waves » TTL
square wave has a fully adjustable pulse
and drives 600 ohms + Frequencies of
lower than 1Hz and greater than 100KHz
are obtainable - short proof and guaran-
teed for 1 full year « Small, only 3'" H x
6% W x 4'' D * State-of-the-art design!

DEALER INQUIRIES INVITED
HELECTRONIX

8100 St. Clair Ave.
N. Hollywood, CA 91605

(213) 767-5624

T R R TR T S R
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DUTY CYCUE  AMPLITUDE

6~ Top Brand Sificon RECT. 00

IMMEDIATE DELIVERY .
HANDY WAY TO ORDER

. Scientific hight packing for

safe delivery al minimum cost
. Send check or money order, add extra for shipping. Lists of new offers will be returned in your order

Please specify refund on shipping overpayment desired: [ ] CHECK [_] POSTAGE STAMPS [] MERCHANDISE (our choice) with advantage to customer

BROOKS RADIO & TV CORP., 529 Columbus Ave., New York, N.Y. 10024 %4755,
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FOR COMPLETE MEASURING CONFIDENCE

ANEWSTANCARD IS BORN
High accuracy you can trust
Versatile measuring capabilities . . .
An efticient, easy to operate meter . . .
All at an affordable price .o
That's the DVM38 . . . The complete
DVM that sets new performance stan-
dards in 4 key areas.

A NEW ACCURACY STANDARD
The 3% digit, .1% accuracy is backed by
3 15 meg 2 input impedance, compared
to 10 meg  input of conventional
DVM’s, which guarantees up to 50%
greater accuracy with 1/3 less circuit
loading on every measurement for high

Hi and LO ohms and a 50KV DC range
with accessary Hv probe.

A NEWSTANDARD IN SPEED
AND EASE OF OPERATION
Large pushbuttons and callouts — no
need to hunt and peck. Large .4"
L.E.D.'s with direct readout, down to
V and mV indicators. SINGLE STEP
AUTO-RANGING for maximum resolu-
tion and efficrency. 2KV DC protection
minimizes downtime.

THE AFFORDABLE STANDARD
Thereare few .1% DVM"s less expensive—
there are none as complete in this price

RADIO-ELECTRONICS

-
(=4
o

range. plus backed by a LIFETIME guar-
antee against factory workmanship errors.

accuracy you can trust.

A STANDARD IN CAPABILITIES
The DVM38 is more accurate in MORE
circuits with  these versatile ranges:
1004V 102000V DC, 1KV AC; 01 2
1020 meg? ; 0.1uAt02A . . . Plus

DVM3

THE DVM38 . . . . . ., A NEW
STANDARD IN DVM's FDR SPEED,
VERSATILITY AND ACCURACY.

BACKED BY SENCORE'S 100%
MADE RIGHT LIFETIME GUARANTEE

RUOYOUY

21 milhon Amer cans have h gh
biood pressure But 50 percert of
those who have it dnnt know

When blood pressure goes hiher
than n should and stays high 1t sets
the slage for hear attack or stroke

Mosi cases of hugh blood pressure
can be controlled wih drugs and
other advances in trealment Thats
why you should See your doctor reg
ularly Only he can tell Il you reed

E D

new lit

More information on new lit is
available from the manufacturers
of items identified by a Reader
Service number. Use the Free
Information Card following page
106.

TOOL CATALOG, No. 20, contains a compre-
hensive selection of hand tools and accessories
for production and maintenance work in the
electronics and electro-mechanical oriented
industries. Product lines range from vapor
degreasers to parts-holding boxes.

This edition introduces a self-contained cata-
log of tool kits for practically every service and
installation. The 25 kits shown in the catalog
range from security kits for alarm installers to
computer installation units. Also included is a
Design-A-Kit program to enable you to design,
select and price a kit to your own specific
requirements.—~Techni-Tool, Inc., 5 Apollo
Road, Plymouth Meeting, PA 19462.
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COMPONENT CATALOG, No. 574, 56 pages of
electronic components, test equipment, tools
and production aids that are stocked for imme-
diate delivery. Included are cabinets, alligator

A pubiic service ( / clips, speakers, battery holders, capacitors,
m easte oo o
SENC ORE DI | uase & hoiders. hardware. knobs. - lamps,
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Kieps 40 CASTLE Timesavers
Kleps 30 Kieps 1 )
... for the Professional
. Mark IV-C
SUBBER e
uKieps 1020 | 1y sional circuit anclysts
N TN
® Mode in USA. I"
Kieps 10
(] i
N =
Kieps 30
Kieps 20 W ' ot 10

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. 4342” long. ;1.39
Kleps 20. Same, but 77 long. 1.49
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.79
Kleps 40. Completely flexible. 3-segment automatic collet

firmly grips wire ends, PC-board terminals, connector pins. b))
Kieps 1

Accepts banana plug or plain wire, 64" long. $2.59
Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 412" long. .99
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. *‘Bunch” pin fits banana
jack. Phone tip. 5Y2" long. $ .89
Allin red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.
3 Available through your local

.‘ distributor, or write to:
J—
L} ouUSTA IS
L e ——

Prut 10
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RYE INDUSTRIES INC.

133Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.

Castle products
— advanced technology
— modern styling

— and they work'

Ask your electronic distributor for
or wrate tor more detals

them

YA L gege -

wona

zo' 1?_,1
il )

CASTLE ELECTRONICS. INC.
5715 N Western Ave Chicago Il 60645
e Pn (312] 728 1800

In Canada Len Finkler Lid Ontano
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meters, plugs & jacks, potentiometers, relays,
resistors, semiconductors, switches, test equip-
ment, soldering equipment, tools, transtormers
and wire. Prices are included.—Mouser Elec-
tronics, 11511 Woodside Ave., Lakeside, CA
92040
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SOLDERING EQUIPMENT CATALOG, No. 76,
features a tull line of soldering and desoldering
equipment for electronic service, industrial,
craft and milltary users. Included are soldering
irons, desoldering irons, kits and a desoldering
head that converts a soldering iron into a desol-
dering iron. Also shown are tips, desoldering
bulbs, and soldering-tool stands

All irons feature a safety light that tells when
it's on;, a cool, unbreakable polycarbonate
handle; and a flexible, burn-resistant Neoprene
cord set. Soldering irons provide two heats—
40W and 20W~—to handle a wider range of work
Desoldering irons operate at 40W; idle at 20W
for longer tip life. An exclusive bracket insures
alignment and prevents damage. Prices are
included.—Enterprise Development Corp., 5137
East 65th Street, Indianapolis, IN 46220
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IGNITION SYSTEMS. Four-color illustrated
booklet describes a tull line of electronic ignition
systems. The systems are designed to improve
engine performance for the broad varlety of
people who have yet to purchase 1975-76 model
cars.

Among the benefits claimed by the Mark 10
systems are the elimination of 3-out-of-4 regular
engine tune-ups, up to 20% improvement in gas
mileage, better acceleration and quicker starts
The systems (some of which are available in kit
form), install easily in a matter of minutes.—
Deita Products, Inc.,, P.O. Box 1147, Grand
Junction, CO 81501
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Senturion Ultimate
Long Range Radar Detector

\2_0

NEW!

NOW ONLY

| 38995

SENTURION — 12 Volits Powerful

Safe professional drivers require the ult)
mate in advance notice of radar tratfic
control zones computer designed an
tenna-integrated circuitry audible and
visual warning operates off your car's
electrical system. Send check, C.0.D. or
charge to my credit card as indicated.

N

T T . I r I 1 I [I]
10 Day Money Back Guarantee
RADATRON CORP.
] Dept. 2424.49 P.O. Box 177
l N. Tonawanda, N.Y. 14120

Am, Exn. l
Carte Blanche
Diners Club
Master Charge
CcOo.D

no. Expir. ||

$89.95 each plus postage & tax where applicable l

lCharge my credit card acct.
Date

Signature

Name/Please Print

Address

State Zip
h------------‘
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LEARN QUICKLY—EASILY—AT HOME
Only I.H.S.l. offers these unique
correspondence courses

MATHEMATICS = ELECTRONICS =
ENGINEERING MATHEMATICS = ADVANCED MATHEMATICS @
ADVANCED ENGINEERING MATHEMATICS =

These unusual courses are the result of many years of research and
teaching by the President of INDIANA HOME STUDY INSTITUTE, who
has personally lectured in the classroom to thousands from all walks
of life on mathematics, electrical and electronic engineering.

- You must see these lessons to appreciate them!

- NOW you can master mathematics and electronics and ac-
tually enjoy doing it!

- WE ARE THIS SURE:—you order your lessons on a money-
back guarantee.

- In plain language, if you aren’t satisfied you don’t pay a cent.
There are no strings attached.

WRITE TODAY for more information and your outline of ¢ourses. You
have everything to gain and nothing to lose!

LICENSED BY THE STATE BOARD OF INDEPENDENT POST-SECON-
DARY VOCATIONAL, TECHNICAL, TRADE AND BUSINESS SCHOOLS.
THE INDIANA HOME STUDY INSTITUTE
EASTERN DIVISION
P.0. BOX 1189
PANAMA CITY, FLA. 32401
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we call it

Super-Strip.

This versatile mini breadboard features the same superior contacts, materials and
construction we use in our full-scale ACE All Circult Evaluators. Any solid hookup
wire up to #20 plugs right in to connect DIPs, discretes and almost any components
you have on hand. Super-Strip gives you 128 separate five-tie-point terminals in the
circuit building matrix and 8 power and signal distribution lines — enough capacity
to build circuits with as many as nine 14-pin DIP3. And when you're done with your
hookup, just pull it apart — everything's as good as new. Super-Strips come with
your cheice of nickel-silver or gold-plated terminals. Plus an instant-mount backing
and quick-removal screws for fast and easy stacking or racking. Heard enough?
Then stop looking and start cooking with A P Products Super-Strips.

: For quick phone service,
N:r;'b'ar Nnu'::::' TQ{.’;"’I:" E’.‘z: call the A P distributor nearest you:
3 . x 201) 224-8032  (513) 236-9900
923252 | SS-2 | nickel-silver | $17.00 {zog} 5532005 Eg'gg 388300
J 5 213) 768-3800 16) 883-099
923748 | SS-1 | gold-plated | $18.90 fm) e 3e0  (914) ega-nas

(215) 698-4000
(216) 441-3000
(216) 587-3600
(312) 298-8580
(313) 525-1800
{314) 863-7800
(412) 782-2300
(415) 326-5432
(415) 969-9240

{602) 277-7661
(612) 488-0201
(617) 273-1860
(617) 879-0860
(713) 350-6771
(713) 777-1666
(714) 549-8611
(714) 560-0515
(803) 253-5333

Orders subject to acceptance at factory
Company PQ's FOB Painesvilie. No COD Orders

Our Distributor List {s growing daily.
If none in your area call
toll Free 800-321-9668.

AP PRODUCTS INCORPORATED

Box 110-R Painesville, OH 44077 (216) 354-2101 TWX: 810-425-2280
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INTERNATIONAL FM 2400CH

FREQUENCY METE
testing

e Tests Predetermined
Frequencies
25 to 1000 MHz

= Extended Range Covers
950 MHz Band

» Pin Diode Attenuator for
Full Range Coverage
as Signal Generator

s Measures FM Deviation

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

The FM-2400CH with its extended range covers
25 to 1000 MHz. The frequencies can be those
of the radio frequency channels of operation
and/or the intermediate frequencies of the re-
ceiver between 5 MHz and 40 MHz.

Frequency Stability: +.0005% from+50°to + 104°F,

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

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

FM-2400CH (meteronly) .................... $595.00
RF crystals (with temperature correction) ... 24.00 ea.
RF crystals (less temperature correction) .... 18.00 ea.
IFcrystals ............................ catalog price

International Crystal Manutacturing Company, Inc.
10 North Lee. Oklahoma Cnty, Oklahoma 73102
CIRCLE 24 ON FREE INFORMATION CARD

next month

DECEMBER 1976

Projection TV Is Here Now

See the systems, the prices, how they
work. You may have been looking to buy
one, but did you know that there are
more than 25 to choose from?

TV Games

Bad programming may give way to game
boards on the TV screen as a new and
growing competitor. Radio-Electronics
looks at all the games you can buy and
use now.

Installing A CB Rig

It isn’t difficult if you have a guide. This
story shows you how to do the job, in
step-by-step detail, to help you do it
right.

Noise Measurements In Audio

Careful testing is a must in this land of
almost unmeasurables. Len Feldman
shows how it's done and what to look
for.

Expand A Calculator

We show how to take a common Novus
calculator and add extra buttons and
functions to the unit. Upgrade your
calculator in December.

PLUS

Jack Darr’'s Service Clinic

More On Digital Multimeters
Two Hi-Fi Lab Tested Reports
Anti-Theft Circuits

Reader Questions and Solutions



READER QUESTIONS
continued from page 91

SINGLE CHANNEL ATTENUATION

I need a filter that will attenuate a single TV channel without
affecting adjacent channels. Channel 3 Is a very strong signal in
my area and it laps over into Channel 2 and Channel 4. Is there
such a filter?—W.M., Janesville, WI.

Yes. Jerrold. Blonder-Tongue, J.W. Miller and others make
single-channel traps that tune sharply from 40 to 80 MHz.
This would cover Channel 3. which is 60 to 66 MHz.

You might try the little RCA trap which is just a 4.5-inch
length of 300 ohm twin-lead. Short one end and tie a ceramic
trimmer capacitor (3—15 pF) across the other. Tape this
tightly to your lead-in as close to the antenna terminals as
possible. Now. tune for least interference on either Channel 2
cr 4. If one of these helps but doesn’t cure it. make up another
one and try it as close to the first as possible.

CRITICAL SYNC

This is a tough dog! This Truetone MIC-4219A-27 has very
critical sync, but it’s not a sync problem! The video wavelorm at
the detector doesn’t have much sync on it. | can inject a video
signal here and it works. Run this through the crystal-ball and
see what shows up, please!—D.D., Apalachicola, FL.

It's a sync problem but it isn’t the sync? (It's going to be one
of those days.) OK: crystal-ball says this could be a “feedback
cancellation of sync” due to open capacitor somewhere. Scope
the DC power supply and the AGC line. etc.. looking for any
sign of signals.

(Feedback: reader says “Bless you and your crystal ball! 1
scoped the AGC line first and there it was: a 0.25-volt positive
going spike at horizontal rate. Replaced the 1.0-uF non-
polarized AGC filter and Bingo. Thanks.™) R-E

EIGHT

INSTRUMENTS IN @GNE

o ¢ Dut-of-Circuit

Transistor Analyzer

. ® Dynamic In-Circuit
Transistor & Radio Tester
Signal Generator
Signal Tracer ¢ Voltmeter
Milliammeter
Battery Tester
Diode Checker

Transistor Analyzer o 212

Factory Wired & Tested—$28.24
Easy-to-Assemble Kit—$§19.21

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RAD10S! All the
facilities you need to check the transistors themselves — and the radios or other clr-
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
;rou:les speedily with a single, streamlined instrument instead of an elaborate
ook-up. e e e e e e e ot e St e
Features: =- EMC, 625 Broadway, New York 12, N. Y.
Checks all transistor types — high or low
power. Checks DC current gain (beta) to | Send me FREE catalog of the complete
200 in 3 ranges. Checks leakage. Unli- | value-packed EMC line, and name of
versal test socket accepts different base | local distributor.
configurations. Identifies unknown tran- |
sistors as NPN or PNP. | NAME__
Dynamic test for all transistors as signal |
amplifiers (oscillatar check), in or out of | ADDRESS
Sircuit. Develops test signal for AF, IF, |

RE-11

or RF circuits. Signal traces all circuits. ZONE STATE
Checks condition of diodes. Measures ! on— N 1

battery or other transistor-circuit power. '= == " ————————————

EMC

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 3
pair of test leads for measuring voltage
and current., Comes complste with
instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CORP
625 Broadway, New York, N Y 10012

BOOKS

by Donald J. Grantham

Check (1) books you are ordering, and see below.

O GRANTHAM'S F.C.C. LICENSE STUDY
GUIDE. Includes 1475 FCC-type multiple-choice
practice questions, covering all subjects (technical
and non-technical), with answers and discussions,
for 3rd, 2nd, and Ist class commercial radiotele-
phone license exams. Four information sections.
192 illustrations. 7x1014, 377 pages. ©1975. $9.95

O INTRODUCTORY ELECTRICITY WITH
MATHEMATICS. For beginners (and for tech-
nicians who need a better understanding of “the
basics™). Includes circuit diagrams, practice prob-
lems with answers, multiple-choice examinations.
Written for self-study. 169 illustrations. 7x10',
288 pages. ©1975. $9.95
0 FUNDAMENTAL PROPERTIES OF AC
CIRCUITS. Continues where Introductory Elec-
tricity With Mathematics (listed above) leaves off.
Same format. 215 illustrations. Written for self-
study. 7x10%, 267 pages. ©1976. $9.95
00 MATHEMATICS FOR BASIC CIRCUIT
ANALYSIS. Continues where Fundamental Prop-
erties of AC Circuits (listed above) leaves off. Same
format. 104 illustrations. ©1976. $9.95

O GEOMETRY FOR SCIENCE AND TECH-
NOLOGY. Covers basic and analytic geometry, as
needed by science and technology students at the
community college level. Many illustrations. Prac-
tice problems with answers. Multiple-choice exam-
inations. 7x10%, 141 pages. ©1976. $4.25

mCheck the books you are ordering, complete the
form below, clip ad and mail with your payment to:

GSE BOOKS
2000 Stoner Ave., Los Angeles, CA 90025

Please send the book(s) I have checked above. The
price of the book(s) is S, and I am sending 75¢
extra to cover postage and handling of my complete
order. Thus, I am enclosing a total of §

Name
Address
City

RE-77

State

Zip

Earn Your College DEGREE in Electronics
by Correspondence
The Grantham college-degree program (by home study) begins
with basics, leads first to the A.S.E.T. degree, and then continues
through the B.S.E.E. degree level. Our free bulletin gives complete
details of the program itself, the degrees awarded, the require-
ments for each degree, and howto enroll. Write for BULLETIN R-77.
Grantham School of Engineering
2000 Stoner Avenue, Los Angeles, CA 90025
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MODEL 100 AUDIO RESPONSE PLOTTING SYSTEM
and general purpose sweep/tone burst/pulse generator con-
sists of two sine /square/triangle function generators, pulse

generator, freq Y and peak plitude measure-
ment sections. It is primarily intended to generate a fre-
quency response plot on an X-Y recorder or scope.

Time base generator offers symmetrical or independent con-
trol of the positive and negative sides of the ramp providing
a duty cycle of .7% to 99.3%. Frequency range is .0035Hz
to 100kHz. Amplitude is 15Vpp into 500 ohms with 5VDC
offset. The time base output drives the X axis of an X-Y
recorder,

Audio sweep generator provides manual frequency adjust-
ment or log/linear sweep of 20Hz to 20kHz. Blanking mode
produces zero reference line on X-Y recorder or tone burst.
Amplitude is 15 Vpp into 500 ohms or 10 Vpp into an 8
ohm speaker.

Pulse generator frequency range is .0035Hz to 525kHz.
Pulse wideth is adjusted ind ) of freq y from
4 ds to 40 d Outputs are complimen-
tary TTL.

Peak litud i internal or
external signals from mike to power amp level. Amplitude
output drives Y axis of X-Y recorder.

Frequency counter is 6 digit, line triggered, and reads
either internal or external. Sensitivity is 50 mv peak
at 20kHz.

Dimensions: 8 x 14 x 3. Warranty: 1 year. $525, stock
to 30 days.

San Bernardine, Ca 92408
;M; 1114) 283.7623
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NOISE REDUCTION
continued from page 77

with Super-ANRS is approximately half
of what it would be without this circuit
addition.

Finally, Fig. 10 illustrates the effect of
Super-ANRS on overall record/play-
back frequency response for a recording
made at the 0-dB record level. Without
Super-ANRS, the response is down 3 dB

0 =
8 :.'“\
=
2 Ysuren
8 \ ANRS
g ANRS

OFF
-20
200 Hz 500 1kHz 2 ] 10 20 kH:2

FREQUENCY

FIG. 10—RECORD/PLAYBACK frequency re-
sponse with and without Super-ANRS.

at around 8 kHz while with Super-
ANRS in the circuit, the 3 dB roll-off
point extends to beyond 10 kHz. At
lower recording levels. the improvement
will, of course. be even more signifi-
cant.

JVC has incorporated this new
dynamic range expanding feature in

several of their newly introduced stereo
cassette decks. One of these units, the
model CD-1636, can be battery op-
erated for use in live, field recording
work.

The incorporation of Super-ANRS in
such a deck is especially useful since in
live microphone recording work. sudden
transients are more likely to occur than
when re-recording FM programs or
phono discs in which a fair amount of
signal compression has already been
“built in” to and is inherent in the
program source. R-E

DIGITAL,

TUNER
RESTORER

CLEANS!
LUBRICATES!
POLISHES!

RADIO-ELECTRONICS

-—h
o
Y

Spray TUN-O-POWER on tuner con-
tacts, rotate the tuner and within 5 sec-
onds you get beautitul color pictures on
all channels. It's a minor miracle!

GO DANAMETER:

(The New VOM For Today’s Needs.)

TUN-O-POWER is the most powerful
polisher and lubricart ever developed. It
works so well, you use a lot less. You can
spray twice as many tuners with TUN-
O-POWER as you can with an ordinary
cleaner/lubricant.

What's more, TUN-O-POWER lubricant
lasts for months longer than ordinary
sprays. Detent acticn stays smooth as
silk so you never have to worry about
callbacks.

CHEMTRONICS

INCORPORATED
45 HOFFMAN AVE., HAUPPAUGE N.Y. 11787 » (516) 562-3322

Our business is improving yours!

* 0.25% Accuracy

Full Overload Protection
Really Drop-Proof

Full One Year Battery Life

DRNA,

Dana Laboratories, Inc.
2401 Campus Dr, Irvine, Ca 92715, (7 14) 833-1234
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word .., no minimum,

issue closes on preceding working day.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.40 per word ... minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all
caps) at 10¢ per word. Payment must accompany all ads except those placed by accredited
advertising agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy
subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted
until advertiser supplies publisher with permanent address ard 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,

BUSINESS OPPORTUNITIES

INCREASE TV set sales with your own, exclu-
sive newspaper column. For free details, write
TELEVISION TIPS, P.O. Box 157, Clarkston, GA
30021

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not
required, sales handled by professionals.
Ideal home business. Write today for facts!
Postcard will do. Barta-BK, Box 248,
Wainut Creek, CA 94597.

WANTED

QUICK cash . . . for electronic equipment,
components, unused tubes. Send list now!
BARRY, 512 Broadway. New York, NY 10012,
212 Walker 5-7000

C-MOS PROBE

will convert your voltmeter
into a sensitive FET INPUT

millivoltmeter. Complete Send for
kit $112 plus shipping. FREE.
Also: Temp Meters-Power ¢ ATALOG

pplies - Design C

BAL

SCIENTIFIC  INSTRUMENTS

CA - 94550

BOX J054R - LIVERMORE

EDUCATION & INSTRUCTION

DC regulated supplies—$2.00. operational am-
plifiers—$2.00. Design. build, use. and trouble-
shoot through understanding. An engineer
authors. Technical Information Department, JA-
02UISH ENTERPRISES, Box 875, Troy. NY
12181

FREE educational electronics catalog. Home
study courses. Write to: EDUKITS WORKSHOP,
Dept. 285G. Hewlett, NY 11557

PASS FCC examinations! Proven topical ques-
tions-answers cover First, Second, Third
licenses. $6.95, EGW PUBLICATIONS, Box
5516-FK, Walnut Creek, CA 94596

UNLOCK your future. Become professional
Locksmith by spare time homestudy. $13.00 in
an hour possible. All tools, equipment included.
Facts FREE. Send name. LOCKSMITHING
INSTITUTE (homestudy). Dept. 1339-116, Littie
Falls, NJ 07424

F.C.C. EXAM MANUAL

PASS FCC EXAMS! Memerize, siwdy—Terhs-
Aniwars for FC 11t ond 2nd tlen Redie-
telephone licenses Newly revised multiple
chaite questions ond disgreass cover ol

wrens tested in FCexams, plos Salf-Study
Ability Test. $9.95 pesiperd. Money-
beck guarenive

COMMAND PRODUCTIONS

RADIO ENGINEERING DIV SAN FRANC

GRANTHAM's FCC License Study Guide—377
pages. 1465 questions with answers/discus-
sions—covering third, second, first radiotele-
phone examinations. $10.70 postpaid. GSE
;(I)J052L5ICATIONS. 2000 Stoner, Los Angeles, CA

PLANS & KITS

TREASURE finder kit and manual $22.95. Five
transistor circuitry. Manual only $3.00. Shipping
$2.00. TRIANGLE ELECTRONICS, Box 377,
Merrick, NY 11566

CATALOG
NUMBER DESCRIPTION 1-10 11.99
13-000T 112 pos. rt. angle connector| 60 .50
130002 |12 position wafer 60 .50
130003 9 pos. rt, anole connector| 60 .50
SPECIAL! SPECIAL!
1000 Molex IC Motorola 741 Mini Dip

terminals for $7.50

35¢—10 for $3.00
2000 for $13.50

LINEAR
ELECTROLYTKC CAPACITORS|  nesoia 280
& n - T Of § A TES NESSER %
was e WORKING
WF}  VOLTS DC S :;;?S‘ gg
1 .50
;g-,ggg Zg ;g AT47CA 110
30 16 I 16 A748CV 74
50 *16.35 22 A723CA 100
100 '16.35 50 .26 MC1468L 390
g :g :2;3 RedLed & Mtg, Hordware
1000 16 52 [T Me
2230 16 1-10 | 11-100
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FIXED POWER SUPPLY KITS
3] ine P88
ingant voltage (S0 S00HZ) 106 126 106 126 110 126+
Outpwr Voitsge 5 1 5% 12v 1 5% 15 ¢ 5%
Outpy Current (T, = 26°C) ISAMax  1SAMax 1 1A Max
PRICE $14.00 31450 31480
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G10 Bowd AN Puts ond Transtorme

DISPLAY BEZELS
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Red 2.90 400
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ELECTRONICS
DESIGN NEWSLETTER

Y Logic Design Techniques L

0
oo Digital & Linear Design ¢, %"
0'5‘,::&\ * Theory & Procedures .;":Ioc
0\ 2
qoc® Y Construction Projects €4y,

Subscription $6 Sample Copy $1

ORGAN KITS
KEYBOARDS

THE ULTIMATE IN DESIGN
AND SOUND
FREE LITERATURE
Wuriitzer reproductions
@ DEVTRONIX ORGAN PRODUCTS, Dept.4B
5872 Amapola Dr.e San Jose, CA 95129

@VALLE' WEST Box 2119-L Sunnyvale, CA 94087

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE
lz.&B‘OSRATORIES, Box 547-RE, Pennsboro, WV

FOR SALE

CARBON film resistors—'/aW, 5% 10—4.7 meg-
ohms for 3',¢ each. Fifty per value $0.85.
Discounts available. Free samples/specifica-
tions. Other quality components. $1.00 postage.
COMPONENTS CENTER, Box 134R, New York,
NY 10038

SOCKETS TRANSISTORS
LOW PROFILI
Thes sockets sre 2N3638A P 5 TO-92 25
o T 2N2222A N 5 TO-18 20
hUMBER 2N5133 N 05 TO-18 25
Hipseflonsags N 700 TO-220 105
R g -”: 2N4401 N 60 TO-92 60
2 M |3s |[|[2N4403 P 60 TO-92 30
» 5 a8 jiTiP32 P 300 TO-220 105
TRIMMER 8AG Of 30 MOLIX PIN NESTIRS
POTENTIO- Tpineryle $2.00
METERS 0o $2.23
Trow e 84 Gamerm MOLEX IC TERMINAL
"bwhee 180 tes $1.00
soventeomainn Mt debe  Eese
e
wos0® bt -1 B S 5]
f"‘?"”’ Aol of 50000 $ 270.00.........
VALUES v
106 500- 1K 5K 10K 20K REGULATOR CIRCUITS
238 ] 250K 0N 00K I:;m S volt reguietor @ 1 SA max | 1
\] ]
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| ST D
5 LN 1 16 Page DIODES 5
rnmsiosemn orer. | COtalog | 1NOG WHE <
Osteey ne thor 375 00 40 25 ¢ 1N4148 10/%1 00 ;
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TERMS: Add 50¢ to orders under $10. No

COD orders; place Mastercharge® .
or Bankamericard® orders by )
e) =

calling #15-562-0636 , o)

24 hours. Cal ’ -

)/

res add

tax,
Py

LIMITED QUANTITIES

9601 Precision one-shot, .. :
74H40  High speed 7440, . .. . . . . ' o
MM5262 2K dynamic RAM, Good price 1.25
FPQ3725 Quad PNP transistor array, type 2N-
3725 transistors, in DIP...4/$1.95
Excellent core or LED drivers

RESISTOR ASSORTMENT
No.1 IS BACK! still $3.95

500 X watt resistors, good mix of values

uy 11 ake 10%
Buy 100, take 20%.

We just got a batch of low power and fast
(450 ns maximum-- full temp range) 2102L1
static RAMs, Perfect for memory boards--

and at our usual reasonable price: $1.951

PLAY WITH WIRE?
REQUEST OUR FLYER
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RADIO-ELECTRONICS

DIGITAL ALARM
CLOCK
KIT-$19.50

ALL PARTS INCLUDED
Includes Case (Blue or Red)
And Line Cord
Simple Assembly Instructions
FEATURES
e 24 Hr Marm Setting
AM/PM Indication
o Seconds Display
e Snooze Alarm
o 12 or 24 Hour Display
50/60 Cycle Operation

N.J. Residents Add 5% sales tax.
Send check or Money Order to:

J. B. ELECTRONICS INC.
P.0. Box 104
Short Hills, NJ. 07078
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RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.
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SN7485N 88 SN74198N 169 | | SN74LS123N 109 SN74LS368AN 75 | 12K nacRE 75 LMI489D 75
SN7486N 32 SN74199N 169 | | SN74LS124N 195  SN74LS375AN 80 | | ZiceeRE 3 LM3046N-14 85
SN7489N 195 SN74221N 120 | | SN74LS125N 75 SN74LS386AN 59 | | <picro e 120 LM3302N-14 95
SN7490AN 45 SN7a246N 195 | | SN74LS126N 75 SN74LS395AN 195 | | iR R 28 LM4I36N-14 150
SN7491AN 64 SN74247N 185 §N74L§132N 125 SN74LS670AN 295 | | ZpislonE 130
SN7492AN 46 SN74248N 175 N74LS136N 55
CD4511BE 150
SNTASAN 46 SNTazN 175 €018t 1% || LINEAR VOLTAGE REGULATORS
-4 4516 11
SN7495AN 68 SN74265N 85 LM7800 Series 190 Positive Vottage Regulators 1 amp
gz;:ggz zgg gz;:g;gx 2;3 We offer the largest variety of current gg:g;ggs gg I&?aoo e 180 Ea‘in‘.’ve‘iahig'fhi‘;.l’.‘;’.'?m
¥ Texas Instruments and Fair CD4520BE 89
SN74100N 99 SN7a283N 145 | | production T0-5 5.6 8 12, 15,18, 24 Volts
SN74104N 43 SN7428aN 450 | | child Semiconductor only 74LS devices | § SO43288E o LM7500 Secies 160 Positwe Vottage Reguiators t amp
NN 59 SnrazeN 82| | trom stock. Even through the comoeti- | 1CDasagBE 120 || (750 Seres 147 Bositne Vonage Regulators
SN74109N 49 SN74293N 85 tion for current production major manu- CD4556BE 75 T0-220 ; Amp 5, 6, 8,12, 15, 20, 24 Volts
SN74110N 54 SN74298N 198 : | LM78L00 AWC 45 Positive Voltage Regulators 70 MA
SN74MIN 74 3N743siN 192 | | fectured 74LS devices is limited, we | | CD458SBE 1.80 1| Senes T0-92 2.5.6, 12, 15. 26, 62, 82 Volts
gN;«u ;gm :78 gn;ﬁgz gg are dedicated to provide the best prices ;:g?gé‘gg‘:gggc ;20 %A;goo Series 250 Negaiive Voltage F;zg::::r& 1 amp |
N741 4 N B -] .0, ' ' b
SN74367N 65 | | possible. As our costs decrease, we LI 1851 | LM7900 Serles 187 Negative Voltage Regulators, 1 amp
ZENER DIODES SN74368N 65 ass the savings on to you, our Cus- 4 T0-220 5 6.8 12,15, 18, 24 Volts
SN74390N 140 fome' . et TAcHE :8}9328 L% ‘ LM79MO0 Series 180 Negative Voltage Regulators. ' amp
d . - 5.6.8, 15. 18, 24 It
:w::::ﬁ;giA & f.:;ﬁggz ': ;g 74C175/40175PC 150 I(AJHSQMOO Series 160 Nega?leZVoﬁagz geg\:;?alsors amp
IN746A—IN759A 15 . FAC192040092PC 185 ]| To-220 5.6. 8. 12, 15. 18, 24 Volts ‘
1 £ 3 M N ] table 4 T inal i
Jrecamve | —[ TEXAS INSTRUMENTS 74C194/4019apC 150 | | 7MET2C 135 Dmive Vonage Regotators
("_ —— ————— DATA BOOKS 1174C195/20195PC 150§ | 79mGT2C 135 Dual In Line Adjustable 4 Terminal
i | Negative Voltage Regulator
MOS & BI-POLAR MEMORIES ! STK NO DESCRIPTION PRICE 78GU1 T0-220 150 1 Amp Adjustable Positive Voltage Regutator
FAIRCHILD Lceion Understanding Solid 2.95 79GUt T0-220 175 1 Amp Adjustable Positive Voltage Regulatot
2102-tP IK Static Ram 1024X1 2.50 | State Electronics 78GKC T 195 1Amp Adjustable Positive Voltage Regutator
8GKC T0-3 P 9
| (450NS) | LCBio41 Linear & Intarface 6.95 79GKC T0-3 225 1 Amp Adjustable Positive Voltage Regutator |
3342PC Quad 64 Bit Static 4.50 o & ADDIB:B:IDQ?, . aeg -
Shift Reqister | ower Data Bool .

k x “
3347PC auzd 80 Bt Static 450 | LCC411) L Date GO0k . P “ONLY MAJOR MANUFACTURERS SUPPLIED
3341 AP 4X64 Mos F it 4.50 | Data Book “This i i i

C . Shl!ﬁieqioslel |MCC4151 Linea: & Interface 195 This is a partiel listing. Our c‘omplete c:flalog:.l:z lists many
4096-SDC Isoplanar 4K Dynamic 10.50 || 1.C. Data Book more device types & series which are available” "Our quality
' R Y LEZS  Opiosctioncs DaaBoor 295 || cannot be surpassed”.

I\Eﬂégs ;:éTRUMEgTs . LCC4200 semlcongucncg M:mories 2.95 "How can you beat the combination — the finest quality:
W ecimal Asithmetic 1000 aja:Boo current production; latest date code devices from the major
[ sor ’ N .
M1001 o e o '49,95| FAIRCHILD DATA BOOKS manufacturers as Texas Instruments & Fairchild
Lc 2 Modul Linear Integrated circuits 295
Learning ule . : emicond — At thel torl —_ an unb
TMSI113NG Do e Static Aos Data Book S « uctor t the lowest prices — Surely .n eatable
i v Low Power Schottky & 1.75 conbination. Get the most value for your Dollar”,
- Shift Reql;le Low|Power Schotihy y
TMS3112N Hex 32 Bit Static 4.95 acrologic i i i
Onie R tor MOS/CMOS/N-MOS/P-MOS 250 gcllye Eleclroz;\‘lc ' pr'owdes the three essentials in
TMS4024NC 64X9 Fifo 8.95 & charge coupted Devices emiconductor Distribution —
TMS4030NL 4K Dynamic Ram Plastic 9.95 Interface Data Book 1.00 1. QUALITY
300 NS (22 Pin) | Full Line Condensed Catzlogue 1.95 2 INVENTORY
| TMS4050NL 4ax Dgorbaz\iscgsavglﬁlasﬁc 995/ GENERAL INSTRUMENT DATA BOOK 3 PRICE
n M tectronic 8 MOS 295
.TMS‘“JSONL o D%“Z‘éc(?;’;.:,'“"c 9'95'1. D:"‘og;".o - i We now offer the lowest mix pricing for major manutacturers
TMS4103NC Input / Output Interface 10.00 STANDARD MICROSYSTEMS devices only, with the largest variety of devices available from
for 8080 COMm2502 8 Bit Uant i stock, from one source
| TMS8080JL 8 Bit N-channel 29.95 COM2601 Uglvers'al S nmrolnous 23.50 W "' Rolls R g VoI .
Mi er Transmitter e offer Holls Koyce quali a olkswagen pricing.
IGENERAL mS'n-'aumE:':'cmmceswr comzor ~ s Uar el —— - — -
AREE wifWn. 48 : H
| AY5-2: X9 Keyboar 15.95
| Active tlectronic of
ML
MF1403AT Dual 512 Dynamic 295 ] P.0. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701
Ve 1552'“395!*" - i Telephone Orders & Enquirles (617) 879-0077 New Cataloge avallable on request
Shift Register ‘ | MINIMUM ORDER $10.00 ADD $1.00 TO COVER POSTAGE & HANDLING
MF1702AR 256X8 Static Prom 12.95 | NOW IN CANADA 5647 Ferrier st. 44 F asken Dr-Unit 25 1576 Rand Ave.
MFB8008R Mos 8 Bit Cpu 12.95 ! ) Montreal, Quebec Rexdale, Ontario Vancouver, B.C.
) | 3 Locations Tel.{514) 735-6429 Tel(416) 6774287 Tel, (604) 261-1335
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RADIO-ELECTRONICS

U.S. GOV'T ELECTRONIC SURPLUS

®  Netionally Knewn - Werld Femous SURPLUS CENTER ofers
finast, most expensive, Gevernment Surplus electronic units and
components ot & frection of their originel ecq: von coet.

* 300-AMP., 200-VOLYT RECTIFIER
* (ITEM $22-1048 ) - - FOUR STAR SPECIALI WEST
| INGHOUSE, heavy duty unit. Excellent for use in 12 or
24-volt fast chargers, high current power supply systems,
etc. 3-5/8° x 1-3/8".7/8" stud. (1 1b. )
$6.95 List Over $20.00

SNAP-AROUND VOLT-AMMETER

* (ITEM #21.1028 ) - - “MINIPROBE”  ciomp
type AC ammeter-voltmeter. Smoll enough 1o carry C
wn shirt pocket. Will measure 0 to 50-amperes, 0
to 250-volts. Furnished with test (eods. Overall
size 41/27 x2-3/47 k17 (11b. ) Lt $33.00  $22.95

5] STANDARD DIAL TELEPHONE

* [ ITEM #7215 ) . . Some os ysed on commer

v ciol systems in U.S.A. Use os extension to private
system. Connect several together for locol

intercom system Instructions  furmished

$8.79  0rigingl Cont $20.50 (91s.)

RUNNING TIME METER v -

* (ITEM #2188 ) - . Record number of operoting  THEN

hours of electric lights, electrical devices such o5 &
refrigerators, furnoces, ete. Records total hours

tenths and hundredths fo 9,999.99 hours. For  Cost $29.00
115-volts, 60-cycles. 4% x 3" x 2%4"". (2 Ibs. ) $4.39

Correspondence

SPECIAL SALE _arp pxmemgts .
Course In \ « - % ‘

ELECTRICAL Prepoid in U.S.A. $11.79
ENGINEERING Ovtside U.S.A. $12.79

* [ ITEM #9181 ) Technicol training ot low cost! Llincoln
Engineering School suspended Correspondence Course because of
rising costs. Limited number of Electrical Engineering Courses are
avoilable without exoms ond groding services. Consists of fifteen
lesson books, each with ossociated exoms ond standord answers.
Book showing how to build prize-winning Home Experimental
Laboratory Bench included ot no extra cost

ALUITEMS SHIPPED F.0.8. LINCOLN, NEBK,
m Ordec Dioct From Ad — — Send For FREE Catalog

SURPLUS CENTER

2.4
s |
@" otPT. RE— LINCOLN, NERR. 68501
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CELOCEKS

6 digit AUTOMOTIVE CLOCK KIT complete
with a CRYSTAL TIMEBASE accurate to .01
percent. 12 volts d.c. operation — built in noise
suppression and voltage spike protection. Read-
outs blank when ignition is off — draws 25 mA in
standby mode. Has .3 in. readouts. Use it in your
car or for all applications where a battery-operated
clock is needed. Approximate size 3" x 3.5 x
1.75"

WITH BLACK PLASTIC CASE $34.95 ppd.
WITHOUT CASE $29.95 ppd.
ASSEMBLED AND TESTED $45.95 ppd.

MM 8320 TV CAMERA SYNC GENERATOR
this LS| chip supplies the baslc sync functions
for either color or monochrome 525 line/60 Hz.
camera and video applications. The price is $4. 95
ppd. and inctudes the data sheet.

CMOS CRYSTAL TIMEBASE KITS with .01
percent accuracy. 5-15 v.d.c. operation. Draws
only 3 mA at 12 volts. Single I.C. — very small
size — the P.C. board is 7/8" x 1-5/8". Choose a
main output of 50 or 100 Hz., 60 Hz., 500 or
1000 Haz., or 1 Hz. Several retated frequencies are
also available on each board, in addition to the
main ones listed above. Be sure to specify the
Frequency you want, All kits are $10.95 ppd.

Flyer available — write for it or circle the reader
service card.

IN)EP)
TRADING

Box 3357 Co.
San Leandro, Ca 94578

CIRCLE 13 ON FREE INFORMATION CARD

SAVE ELECTRIC POWER!
Save up to B0% electrical power with this
unique, inexpensive, portable, permanent and
| tegal method applicable for shops, homes, fac-

BLNGCN BYLDEY

: tories, businesses, farms, sites. 100% Refund
IS HERE! | Guaranteed if not scientifically sound or if it
The Memory  Concentration? Timing Game. employs gimmicks.
%endS|.00ue!‘undahlev;ll;'mder"'!ovld CONSUMERTRONICS CO.
et bont o, ey e eohatcs dedtintioo Information $1.00
ViSUl@X  P.0.Box 4204R  Mountain View, CA 94040 P.0. Box 542 Alamogordo, N.M. 88310
LOW cost digital/analog test equipment. Excep- I FREE catalog IC's, Semi’'s. CORONET ELEC-

tional values. Free cataiog. SALEN ELECTRON- TRONICS, 649A Notre Dame W.. Montreal, Que.
ICS, P.O. Box 82, Skokie, IL 60076 Canada, 'H3C-1H8. Us Inquiries.

SEMICONDUCTOR and parts literature, J. & J. RADIO & TV tubes 36¢ each. One year guaran-
ELECTRONICS, Box 1437R Winnipeg, Mani- teed. Plus many unusual electronic bargains.

toba, Canada. U.S. Inquirles Invited. — Free catalog. CORNELL, 4217-E University, San
SURPRISE! Build Inexpensively, the most un- %92 CA 92105—

usual test Instruments, futuristic gadgets using RECONDITIONED test equipment. $0.50 for
numerical readouts! Catalogue free! GBS, Box catalog. WALTER'S TEST EQUIPMENT, 2697
100B, Greenbank, WV 24944 Nickel, San Pablo, CA 94806

Quality Electronic Components NAT'ONAL \}
Accelerated Discount Schedule of & /’/ M 1
Saves You Even Morel A 48 A 002A
= X
4 - - DIGITAL CLOCK MODULE
21021 8080A LM3909
MA1002A Module Only
< ]
$1.99 | $24.95 oo
. | . 69 AP .I
)
INTEGRATED CIRCUITS — TTL, CMOS, LINEAR & MOS v > o Y
00 . | 3 o | 77 % | w2 | wn P :
w0 A | o o | s | w3 | z
207 195 & % M oa0s 1.7 | 48 ] 3
403 2 nn 32 4 29| w007 A | aoe; 2
04 7480 .70 74) 70 | 4008 v | 4507 b A
S E MR | m e Elee
906 . . : ]
07 25 | 7485 89 184 219 | a1 73 | 4514 280
Tae 18 % relgs i o B | e % GREAT
400 2] 7 3 @ a0 | 481 .
I T R - s S O 1 S GIFT
ma o ae g B Rm
4 ol 7492 44 o [ q 68 1
N3 25 | 93w 4092 88 [ 4017 105 | 45w 88
a1 | e W 4193 8 | dols 10 | 4 B IDEA!
416 25 | 7495 70 4194 88 | 4019 .23 | MX9K 180
a7 % 49 70 | 73195 88 | 00 112 | (MIUN 12
42 4100 128 | MI% 88 | 02 114 | (M3OTS )25
421 4107 .30 TA197 88 | 027 9 | IM3MQTS 1.25
423 09 33 B 19 | 023 A | MMOTS 138 l 3 5
425 a2 % 4199 149 | 4024 84 | MIOTI2T o
742 122 u 4251 100 | 4025 73 | LM4OT.151%5
Qr O e A7 %8 4026 1.68 | LMMOT-18 1.25 KIT
428 42 4 435 67 | 407 &0 | 1MMOT.241.25 /
| 430 .1 7412 40 4366 67 | 48 B9 | LMD 88 - -
432 4132 70 46767 | dope M| NES3T 324l peatTURES: INCLUDES
433 X TS 4368 .67 | 4030 23 | NESAOL 204 ?
! 13 a5 70 | TS VAL @3 15 NSV a8 [, gright & Diglt 0.5 LED Display MA1002A
e & :; g g vt :g; e "gﬁﬁ ‘:g o Assemblod and Tested Module - You only  CLOCK MODULE
744) 74150 116 75452 61 040 114 NESS)B 383 need connect transformer and switches SIX SWITCHES
| mg 74181 70 755:5‘ :: 3; ¥ ""%g: i’g » 12 Hour Format with PM Indlcator L Rl
4216 an g | A o8 BE R MSeey 128 |f © 30 or 60 Hz Oporation SPECIAL
445 X 4155 %¢ 75492 84 4048 70 REBIV 136 (| « Power Fallure tndication
S ,:'?7’ & e e oA UMY 21+ ‘Brighiness Control Capabliity TRANSFORMER
448 70 74160 88 3 40 4050 40 vATVICA 53 » Alarm and Snooze Timers
250 21 74161 B8 | 3004 40 | AOSI 1% | WATZICA 0 [} o Compact 3.05"x1.375"
433 .2) 73162 .88 67 | 4052 126 | vATAICV m
ol I I R 2
64 % | 1 u ,
7470 .30 74 1 .67 4066 79 MCr458Y 53
J Te 12 moak | W5 | o R A P PRODUCTS ACE'S
73 10 l ER
— — _ 201K . $24.9
e —1 200K .$18.95 212 5349: 227...559.95 '
BISHOP GRAPHICS rrintea cieutt oratring | 208. . . $28.95 = 236...579.95 |
Alds are now available from Digi-Xey | 218...546.95 |
i
— — - —
1, 1,
DATA BOOKS WIRE-WRAPPING TOOL e & Yz WATT 5% l
TTL IC*s 592 poges .. ... .. $4.00 interface IC's 464 pages . . . $4.00 95 CARBON FIiLM RESISTORS
Uneor IC*s 957 pages . . ... $5.00 Volt. Regs. 128 pages . . . .. $3.00 $5. S¢ sath i mulfpies of 5 per wlie
CMOS IC’s 256 poges. . . ... $3.00 Lineor Appl. 1, 432 pages. . . $4.00| Wrops, Unwraps & $1.70/500 & $12.00/1000 of same velue
Tronsistors 288 pages . . . . . $3.00 Lineor Appl. 2, 246 pages. . . $3.00) Strips 30 ga. Wire 10 chm thru 1.0 megohm
[Memory IC’'s 592 pages . . .. $3.00 Audio, 196 pages .. ... ... $3.00! f — —
b — —
| SILICON TRANSISTORS 1.C. SOCKETS 30 GA. WIRE WRAPPING WIRE
MPSO1E, MPS930, MPS2220A. MPS23694. MPS2712, MPS2907A, MPS3I02, MPS393. | B Pin Solder Tab 17 | po. | .
NPT M08 WEASRR) MERSSes. MRS WPt s ey | Sulmsger e 7 o Al tpped (el e d et
MPS3643, MPS3645, MPS3646. 2NIP04 ZN3906. 2N4124, 2N4126, 2NA401. 2N2403) 16 Pin Scider Tab .22 00 10 13.0% in red or black. Also sold in bulk
INA410, PN4BSS. INS0BY, NSO89, PNSIZ9, PNSI33, PN5I134. PNSIAT. PNI38 18 PinSolder Tob 2 | lengths,
PNS139. 2N5210, PNS964 18, $1,55/10. $13.60/100 of some port no 24 Pin Solder Tob .3 = —
5590 385.00C | a0 Pim sy w8 [
MPF] /C INSAST .48 $41.00/C MPSAI3 .28 $24.00/C 2N30: $85.00/C | n Solder Ta
P * | gnnuwewm | RESISTOR ASSORTMENTS
i i
AP SUPER STRIP ll—Unlversal Breadboarding | lifihieum 2 | [0 U0 7000 TS
tlomont with 840 Solderless \ | Zbn wrewed 0 | Sen 0% wm Vel trum 10 1 5.6 mep 330 o) $12.00
Plug-in TiePolnts 28 Pin Wite-Wrop 1.3
40 Pin Wire-Wrop  1.00 VOLUME DISCOUNT SCHEDULE
$17.00 : = e | PG s |
HARDW ARE 1 ;"fommmf_"’i"f |
256 Y Sorew  99/C 7.0M $ 500 00-§9%9.99 (£S5 20%
2-56 ‘A Screw %, SSM L5 2005 % WSS 0%  SI008w UK B
0™ | - Then Add the Stondard Charge Below
Eo: STANDARD SHIPPING/HANDLING
BS'M CHARGE
g m | H gour merchandise lotal #he: Bacount it betwsom:
i TSM LS 0005 4% odd §2.00 § 00059 % oo 80,25
- I — — 1“7"' Na :ogm[ § 5.00.524.09 m\.w $10000 8 vp Mo Chorge
X 2 3 25.00949.9%  oada W0
LED DISPLAYS 2 WATT ZENER DIODES Ho 7 Lodwasher & ;gu Inciudes 1hipping & laswance 10 USH & Comede
o OCk wos | /! 8
END3S7 C.C. 375" . $1.75 | INS226B 3.3v .15 S11/C INS2368 7.5v C 6 Lockwasher 45/C 3.00/M y T |
7 g €OD ORDERS ACCUPTID POR SAME DAY
Mo €5 SBT3 W0 e LR e | R SIEOT SN || concrm sommeron s L
FNDBOO C.C. 800" §3.50 | IN32298 4.3v . 1N52398 9.1v B Ty p— 5 e :
FNDBO7 C & 800" $3.50 | IN32308 47v | ol radars “Onlv Quality Companears Sold!™ aad

IN52428 12v
INS2438 13y
1N52448 14v

NSL50S6 T-1% 8 | 12V 6.8v ] INS2458 15v P.O. Box 677 Thief River Falls, MN 56701

NSL5053 T.1% 18 | IN3233B 8.0v

15§

15§
C 15§
< 15§
/C INS2408 10v .15 §
C INS2418 11v 15§
'C 15 31
”©< 15§
C 15§
C 15 %

11

11

11

N

1

” F | e DONT FORGET TO APPLY VOLUME DISCOUNT ASO VI
n

11

n

§ DIGI-KEY CORPORATION

!
1
LED LAMPS IN$2328 56v :
)
1
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FAIRCHILD ANNOUNCES THE FAIRCHILD
TSRS RN T PSRN

soun sure TECHNOLOGY KIT

® FOR THE EXPERIMENTER WITH TASTE FOR “STATE OF THE ART” PRODUCTS
® COMPLETE SPECIFICATIONS ARE PRINTED ON THE BACK OF EACH TECHNOLOGY KIT

FTK0020 FTKOO020 FTKO0106

“tans
SOLID STATE

[ ]
- o .
oy R mmmmimometm e TECHNOLOGY KIT

T ECH NOLOCY e automobile clock

‘ot
leAaIRCHILD!

TEN HED LED LAMPS

|
'

TECHNOLOGY BY

e e
FAIRCHILD

4001 HM AVENUE * PALO ALTO,CA 54304

Tymeas AsvcaTEn

CARD FRONT CARD BACK CARD FRONT
DIGITS PHOTO ARRAYS
FTKOQGO1 0.5"" High Common Cathode Digit $1.00 FTK0040 9-Element Tape Reader Array 16.00
FTK0002 0.5"' High Common Anode Digit 1.00 FTKO0041 12-Element Card Reader Array 24.00
FTK0003 .357" High Common Cathode Digit .75 FTK0042 Reflective Opto Coupler 4.00
FTKO0004 0.8" High Common Cathode Digit 2.00 COUPLERS
FTKO0005 0.8"" High Common Anode Digit 2.00 PTEED a@ I —"""'—'P Opto C | 1.00
" eneral Purpose Opto Couplers .
0.8” HIGH DISPLAY ARRAYS FTKO051  Darlington Opto Coupler 1.00
FTKO0OO010 12 Hour, 3% Digit Clock Display 7.00 MOS CLCOCK CIRCUITS
FTKOO011 24 Hour, 4 Digit Clock Display 8.00 AT ol Elom O G -
igital Clock/Calendar Circuit d
M (FCM7001)
FTK0020 10 Red LED Lamps 1.00 FTK0401 Digital Clock/Calendar with BCD 7.00
FTK0021 5 Mixed Colored LED Lamps 1.60 QOutputs (FCM7002)
FTK0022 10 LED Mounting Clips 1.00 FTK0402 Direct Crive Digital Clock Circuit 5.00
FTK0023 5 Three Piece LED Mounting Adapters 1.00 with AC OQutput {(FCM3817A)
PHOTO TRANSISTORS FTK0403 Direct Drive D.gital Clock Circuit 5.00
- with DC Output (FCM3817D)
FTK0030 5 Flat Lens Photo Transistors 1.00 FTKO405  Direct Drive Digital Clock/Calendar 6.00
FTKO0031 5 Round Lens Photo Transistors 1.00 Circuit (FCM7015)
FTK0032 3 Flat Lens Photo Darlingtons 1.00 KITS
FTK0033 3 Round Lens Photo Dartingtons 1.00 FTKO106 Automobile Clock Kit 40.00
® THESE PRODUCTS ARE PACKAGED FOR OUT- ® DEALER’'S AND WHOLESALER'S INQUIRIES
STANDING WALL DISPLAY APPEARANCE INVITED —PRICE LIST AVAILABLE.
— ST N
OFULL EAIRCHILD PRODUCT LINE eBUY WITH PRIDE THE PRODUCTS.BUILT BY
R T o R
TO FOLLOW THE INDUSTRY'S LEADER — FAIRCHILD g
s s
<
m
s . 1021 HOWARD STREET Z
Satisfaction Guaranteed. $5.00 Min. Ovrder. U.S. Funds.
Californis Residents — Add 6% Sales Tax ’ ﬂ% % g s SAN CARLOS, CA 94070 r:ﬁ
Send a 24c Stamp (postage) for a FREE 1977 Catalog. PHONE ORDERS — (415) 592-8097
NOW OPEN SATURDAYS 9
(<))
11
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|
” Av
vg. Ship.
| Poly Pal( EXCLUSIVE ;.
!
[
100°S OF BARRELS PURCNASED 4
For the first time anyw!
| merchandisers introduce
in buying the economic:
stock from the “‘barrel
I in. Th hardivers
1] ARAIN. e same way mercha sers
Under-Dash Standard Dial throughout the Unitea States buy 'l
LOCK MOUNT DESK PHON E l from various -c!:ia . « their over- | BAF.'“R_EL KJTS
Yy
3 THF
r PH-117 RE.TESTERS BOL T 11*Free
[ TEST 'EM YOURSELF 'NSAVE' :
R | s [0
{ eg.$13 WS ShTacaiow 101 ] Z88—LITRONICS LED READOUT,( | 10 for
- = A Cat.-Mo.11R2861.a1} mined $1.98
. . —LINEA vl - —
Locks player in place. Slides in & Factory reconditioned. Comes e “nﬂfsg:uA-::s - - an 5’ ‘,;"‘5,':‘" ”'C“S_“ @ 100 ov
out. 6 x 13/16 x 7". 6 or 12 VDC with base, dial & coil. Less bell I3 —1NA148/%14 DIOBES [ 100 for | 333 AMP EFORT AECT =T o
Shipping weight 2 Ibs. Styles may vary. Wt. B Ibs. f:.""","““"f"';"',‘"f" <D 3108 | caimon1rIz00unterted Y 157 Uy
- - o RECTIlERS 2 “;':.':.' 93 _HALF WATTERS \';n:_ 200 for
Auto Stereo Police Converter Kit 27— VOLUME CONT T4 for | S AR 204€. 100 & pacd o8
i AT ] "fdls. 3 40tor | o9 __PHOTO ELECTRIC CELLS . (] 10 for
Model EC-2900. Use KB-380 'l—:SUBMINI IF xr.;us ’;.v" [ Slted173082,100 % oot ( 3108
'I"ack Im Plavﬁ' AM radio & tune in the 99 €31.N0.11R2422,100 * good Y eaies c"":'_“‘sn';;‘:f ,‘Qg'; CONTROLS 10 for
152-174 MHz band for S11——POWER TAB TRANS — "o.13R1087,100 Yegocd W~ _$1.98
AU-428 Re Cat.Ne 1 1R2425,untested.non $1.08 | FA09_TERMINAL STRIPS. (T 150 tor
police, etc. 2 lbs g- = - 31-98 | CarNo.11RI136,wide anst s1.98
|—| 99 $13 | | fen o e e @ T i | i e e
Pencil-Tip 714—PRECISION RESISTORS ] 200 for | 115 ar S & e
k i — L i112— ICRO
Reg. | ="1""g | dering Iron | | |5 ‘.::1",::';::;;:;:0... hne | s S LN
$24 ¥ R TR A r “' T 13 MOLEX SOCKETS 07 200 for
Player mounts eaSIly under dash. TL-448 99 218—DIPPED M'LA"S to tor e e i 0 M TS
Slide controls. 7% x 5% x 2%’ | Tip reaches tempera- st e Gl I g T e o
12vDC neg.grd Sty|es may vary ture to 250°. Is 9% Zf."»z lﬁg:scs;t::'ﬂ':,fs i" l::.':l’ i12 l:;lrsl MAGNETS i =z Oioe for
4 Ibs long. 117 VAC. % Ib. Req. $3.29 726—PLASTIC TRANSISTORS . 100 for e L
9 Cat.No.11R2604.untested 3198 | Zaln. fx‘s‘-:?z'f:':os.lﬁf:"osf sien
PARTS & COMPONENTS REE. SALE | 3o—rme- ronu:'n RESISTORS, | 250 for | -1 37 _AXIAL ELECTROS <o for
Cot.No.11R2608,.100 $1.98 Cat.No. 1 IR3227 nsst 1.98
8 Track Tape Deck Chassis RA-383 17.00 11.99 s33—7R ; ~ 3108
; g £32—TRANS "WITH, "°'~‘ 50 for | ;128 _MINI DIP IC'S 78 for
4 Digit Mechanical Counter XM-367 1.49 .59 Cat.No.11R2610.untested $1.93 | CatNo.11R3I243,untested $1.98
[ 5 0igit Mechanicat Counter XM-543 300 1.29 B RO LAMPS = 30 tor | :130-—CRYSTALS 121
5 . Cat.No.11R2613. + koo o,
2 watt Solid-State Phono Amp. AM-529 16.00 11.00 57 P BOLrEe Taoter | Sropinazat ey b b $1.08
5 Digit 117 volt AC Counter AM-533 2.00 .99 | f etmoninzers.untentes 3108 ) Eorm Tt U EL °'.("°s s
' 12 Hour Timer, 117 V. AC SW-777 400 1.19 Z39—2N305s TRANSISTORS _ [ 15 for | 7133-—C-MOS IC'S i i
i 6 Digit 117 V. AC Counter XM-a81 2.2 1,39 CotMollRI1T.100 k000 LB $1.98 | Cat:Ne.11RI237.untestes WP si.5%
:40—HI-POWER PNP T — S § H 1c
LED. Phg. of 5 Small Red 2V. 5 MA PL234 119 60 oMo 1102618100 % eod | LER = 31.ne | Bt in e L TCHES I
L.E.D. Pkg. of 5 Large Green 2 V. 5 MA PL-235 119 60 | :53-—JUMBO RESISTOR PAK || 100 pc. | £140—LAMPS, INDICATORS (] 20 for
LED. Pkg. of 5 Small Green 2 V. 5 MA PL236 119 .60 Cat.Mo.11R2721,100%good —(MI> _  $1.98 | CotNo.11M3297.many types ,_31.98
L£.0. PKg. of 5 Large Yellow 2V. 5 MA PL23T 119 60 L3 S DIEIY READOUTS (T T tor | T1AT—-10 WATT ZENERS L 3] 13 for
a s1.98 8t.No.11A3298.800d yleld ~ 3198
| t: g ::1 of 5 Small Yeliow 2 V. 5 MA PL-238 1.19 .60 LIDE SWITCHES /7] 30 for | 2144-—RCA PHONO PLUGS 7 40 for
| . Pkg. of 5 Large Orange 2 V. 5 MA PL-249 119 .60 Cat.No.11R2726.100 % good u._' $1.98 | C2LNo.11R3293.100 " good ﬂ _s1.98
! L.E. D p“ of § Large Clear 2 V. 5 MA PL-274 1.19 60 & z81- ‘ril“liyzsr‘\:’z:n: CAP; 100 for | :149—ROCKER SWITCHES \.ﬂ “2s for
at.No. 9. *: xood s1.98 | Cat.No.11R3302 ~ s,
mat 18 n | S g | o manno w1
- IC Reg - o . 1.19 Co1.No.11R27 33 untested $1.98 | CatNo11R3328 100 rerects $1.98
] Amp 50 PV Diodes Pkg. of 2 DI-085 .70 .59 288—2 WATTERS 100 for | 71S9—MODULAR SWITCHES 2s for
3 Amp. 400 PI¥ Diodes Pkg. of 2 01-05 1.20 .79 Cat-Mo.11R2733, noo'h.aoa‘-ll..:_ $1.98 | CatNo11R3130.Contratad o'y §1,99
1A 200 P 5 N | £71—CAPACITOR SPECIAL { 1001 s1860—LM KC V. REG
! P C':D nzl FE‘WZZOMP;EC' Kit 01-051 1.69 .89 Cat.No.11R2738.100 % oot s1. eoar Cat. u‘: nnn!:g:u.u.a 'r —D :: "oar
‘. anne TR-430 119 59 Z73—TRANSISTOR ELECTRO S0 for | 161—PLASTIC TRANSISTORS 25 for
:‘s Amp. :00 PI: Diode IN3493R DI-054 1.4 .59 £lNo: 11RAVST. ~. 31.98 | CouNo11R3343.100 % material $1.98
edium Power Transistor 25474 TR-147 3. i76—1 WATT ZENERS, 100 for | — = T30 for
Cadmium Photo Cells. 500 Dhm. Pkg. 2 TR-512 3 ;: ‘ :9 Corte Timzrenneiies - —a0= 130T | ELSATNMINLTEINEOTS | HH
y . - Pkg i . 9 —LM340T VOLT REG %'Ts'or'n_n_;zs AMP ACRS —— #9§6 3-pes.
N Channel FET 2N3819 TR-429 1.00 49 Cot.No.11R2535, untested __$1.98 | Cat-No.11R3355,100 % material G $1.98
40 Watt NPN Transistor. Pkg. of 4 TR-440 1.29 .59 £86—HOBBY LEDS G‘J 40 for | 7173235 AMP TRIACS O T 3-pes.
709 IC Hi-Gain OP-Amp RE-131 1.4 69 Lot Nol1R28SS.untestes 4> $1.88 | CatNo.11R3IISE.100 % materiat $1.98
PC Board Kit — Make Your Gwn AM-393 6.59 3.99 e A MOIAL IC BONANZA [ 100 for | o) b e L "L@" T
a i
. - ; : : : DELTROL TUBULAR SOLENOID :
4POT Plug-in Relay, 117 V. AC Cofl SW-543 269 1.79 ¢ 1 49 :
16 Step Relay. 110 Ohm Coll, 450 Ohm Reset SW.B42 579 379 : o  BOCE 5 :
SPDT SA. Plug-In Relay 117 V. AC w417 119 .19 o e e e e it s & v s 2 :
OPSY Power Relay 25A. Cont. 117 V. Coil SW-646 269 1.69 § o . Feu 2V e ano v.‘,’:?nf.‘?'f'v..:..'p.‘.u :
Heavy Duty Solenoid, 117 V. AC SW-833 173 .19 . ® it SohE o whabelpane) mig 5
Miniature Solenold, %" Trav. 117 V. AC wuo 200 g9 I o o VTvee™ I Q)i
Reed Switch with Mag. Pkg. 10 SW-632 2.69 H " * 0
5.0 Ny St Bo: Touiiot Sty Zaeenens ....‘.[;.........--.................................,,..........
AA NIC o

L& 8 __§ __§B N |
OLSON ELECTRONICS, 250 S. FORGE ST. © %

DEPT LR. AKRON, OHIO 44327

standard AA sicads gt econ- |
NAME ki ) L IPANIC
ADDR ESg N B The f Revolutionary ‘»‘ ¢ STANDARD mMOUNTING 3 ,:
— S— — — 1 Cat.No. Output Amgr wt Sate 3 tor
CITY___ STATE 2P PowerDIP e ST L A%
| ¥ 11R2474 12, v 1 1-1b. 2.9% 8.00
0O SEND OLSON CATALOG O FREE PA CATALOG [ 5V DC RELAYS 1 Vimagan Iz v L2l ke aiser 810 J
O SHIP THE FOLLOWING Cat. No. 11R 3397 oot _.f_,,;’ .|
HOW STOCK | PRICE e g 3 FoR | Terms: Add postase Kated: net 30 coT
MANY NUMBER DESCRIPTION J EACH | TOTAL s18 Phone : Wakefield, Mass. (617 >2¢ 829 |_BE PHONED
= i e + ——— = — ] e T « l Retail: 16-18 el Carmine St.. Wakefield B
| | B 4 - MINIMUM ORDER — $6.00 Send for FREE
| 5 0 P L Y Fall-Winter
— 1 | — o | — S CATALOG

ENCLOSE POSTAGE AND SALES TAX
L& N ___§ ]
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sarreny - g | FILAMENT
et || | TRANSFORMER |

O |P 0. BOX 942R LYNNFIELD, MASS. 01940
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S. D. SALES Co.

P.O. BOX 28810-C

e DALLAS, TEXAS 75228

4K LOW POWER RAM BOARD KIT

Imsai and Altair 8080 plug in compatible.
21L02—-1 500 ns. RAM’s, which are included.
drastically reduced power consumption, on board regulated, all
sockets and parts included. Premium quality plated thru PC Board.

Uses low power static
Fully buffered,

THE WHOLE WORKS

$89.95

8 Digit LED
"“METRIC MASTER"”

$19.95

“RAPID MAN — 12"

$29.95

$1,000,000 CALCULATOR PURCHASE!

Small, hand

We bought the entire stock of a major manufacturer. New, guaranteed units.
Five functions PLUS complete Metric Conversion functions.
chargeable batteries.

12 Digit — Desk Top Style. Sturdy design. With memory and four
complete functions. Big, bright display.

Re-

held size. With AC charger.

ALARM CLOCK KIT SIX DIGIT LED 60 HZ CRYSTAL TIME BASE -
Thousands of hobbyists have bought and built our original clock FOR DIGITAL CLOCKS s 5 95
kit and were completely satisfled. But we have received many S. D. SALES EXCLUSIVE! L
requests for an alarm clock kit with the same value and quality KIT FEATURES:
that you have come to expect from S.D. So, here it is! A. 60 hz output with accuracy comparable to a digital watch
THE KIT INCLUDES: B. Directly interfaces with all MOS Clock chips
1 Mostek 50252 Alarm Clock Chip C. Super low power consumption (1.5 Ma typ.)
6 Hewlett Packard .30 in. common cathode readouts D. Uses latest MOS 17 stage divider IC
15 NPN Driver Transistors E. Etiminates forever the probiem of AC line glitches
2 Switches for time set F. Perfect for cars, boats, campers, or even for portable clocks
2 Silide Switches for alarm set and enable at ham field days. BUY TWO FOR $10.00!
1 Filter Cap $9 9 5 G. Small size, can be used in existing enclosures.
4 1IN40Q02 Rectifiers [ KIT INCLUDES CRYSTAL, DIVIDER IC, PC BOARD PLUS ALL
1 IN914 Diode OTHER NECESéARY PARTS AND SPECS.
1s Seisese
esistors

1 Speaker for alarm PCB —$3.00 TTL INTEGRATED CIRCUITS

i MR — . 7400 — 19c¢ 7430 — 19c¢ 7476 — 35¢ 74153 — 75¢
D R D) (BT IS (e o *F $1.50 | 7402 —19c 7432 —34c  7480—49c 74158 — 1.00

74L04 — 29c 7437 — 39¢ 7483 — 95¢ 74157 — 75c¢

MOTOROLA RTL IC'S 74504 — 44c 7438 — 39¢ 7485 — 95¢ 74161 — 95c¢
Brand new, factory prime. Hard to find, but still used in a variety 7404 — 19¢ 7440 — 19¢ 7586 — 45¢ 74164 — 1.10
of projects. (See the RTL Cookbook by Howard W. Sams, 7406 — 29¢ 7447 — 85c 7490 — 65¢ 74165 — 1.10
MC724P — 59c MC780P — 89C MC791P — 69¢c | 7408 — 19¢ 7448 — 85¢ 7492 — 75¢ 74174 — 95¢
MC725F — 59c¢ MC785P — 49c¢ MC792P — 59c¢ 7410 — 19¢ 7451 — 39¢ 7495 — 75¢ 74181 — 2.50
MC764P — 49c¢ MC787P — 89c MC799P — 59c¢ 7411 — 29¢ 7453 — 19¢ 7496 — 89c¢ 74191 — 1.25
MC767P — 69¢ MC 788P — 49¢ MC970P — 89c | 7413 —50c 7473 — 39¢ 74121 — 38¢ 74192 — 1.25
MC771P — 49c¢ MC789P — 59c¢ MC9709P — 69c¢ 7420 — 19¢ 7474 — 35¢ 74123 — G5¢ 74193 — 1.00.
MC775P — 89¢ MC790P — 89c¢ MC9760P — 69¢ 7575 — 35¢ 74141 —75¢ 74195 — 69c¢

2, "
CUBO’’ —-DIGITAL ALARM CLOCK CUBE
A PERFECT GIFT — NOT AKIT!
The CUBO Aiarm Clock mfg. by Corvus, division of
MOSTEK CORP. Orlginaitly sold for $49.95. We bought
out their entire Inventory.
Mini size (2"/_3;;\cube) with maxi performance,

boxed.

comMmMoomp

4 Digit H.P. Bright Display
;%e’ggnd ;\-iland" %28%) Actlvl%\;ll nd i'cator EACH
ur Alarm; our real time format
10 Minute Snooze (Add 75¢c P.&H.}
Auto Display Dimming — Adjusts to Ambient Light
AM/PM Indicator
Power Fallure Indlcator
ses Famous Mostek MK50250 MOS LSI IC

ANl new, individually gift

1000 MFD FILTER CAPS
Rated 35 WVDC. Upright style
with P, C. leads. Most popular
value for hobbyists. ompare
at up to $1.19 each from fran-
chise type electronic parts stores.

TURES:

$14.95

multi-position units. new
first quality, name bran

S.D. SPECIAL 4 for $1.
Try one package and you'll re-

SLIDE SWITCH ASSORTMENT
g
order more. SPECIAL — 12/$1.

MOTOROLA POWER DARLINGTON
Back in Stock!
Like MJ3001. NPN B80V. 10A. HFE
6000 TYP. TO—3 case. We include a free
723 C volt reg. with schematic for power
supply. SPECIAL —- $1.99

WESTERN DIGITAL UART
No. TR1602B. 40 pin DIP,
This is a very powerful and popular part.
NEW — $6.95 with data
LIMITED QUANTITY

Qur best seller. Includes mini-

ture and standard sizes, single and
RESISTOR ASSORTMENT N%

174 W 5% and 10%. PC leads.

A good mix of vatues. 200/%$2.

745200
256 Bjt High Speed RAM

FAIRCHILD BIG LED READOUTS
A blg .50 inch easy to read character. Now
available in elther common anode or com-
mon cathode. Take your pick. Super low
current drain, only 5 MA per segment typ-
teal. YOUR CHOICE: 6 for $7.50
FND - 510 Common Anode $1.50 ea.
FND — 503 Common Cathode $1.50 ea.

MICROPROCESSORS & THINGS
By AMD

8080A Better than Intel $24.00
8008-1 High Speed 8008 12.50
8212 1/0 Port 3.50
8224 Clock Generator 495
2513 Character Generator 10.00

Same as 82516

) $3.95

1K PROM BACK IN STOCK!
825129, 256X4. Blpolar, 50 NS.
FAST. WITH SPECS.

$3.95

87978
Hex Tri-State Buffer. Back in stock.

$1.25

UP YOUR COMPUTER!

21L02-1 1K LOW POWER 500 NS STATIC RAM
TIME IS OF THE ESSENCE

And so is power.
are now very 10w power.
and super fast RAM'’s,

the same time keep the wait light off.

Not only are our RAM's faster than a speeding bullet but they
We are pleased to offer prime new 21L02 — 1 low power
Allows ¥ou to STRETCH your power supply farther and at

8 FOR $17.50

CALL YOUR BANK AMERICARD OR
MASTER CHARGE ORDER IN ON OUR
CONTINENTAL UNITED STATES TOLL

FREE WATTS: 1_800—527-3460

SALE ON CUT LEAD SEMICONDUCTORS
Leads were cut for PCB insertion. Still very
useable. All new, unused. Some House no.
1IN914/1n4148 . . ...
1IN4002 1 Amp 100 PIV .,
1IN4745A 16V 1W Zener.
EN2222 NPN Transistor . .
EN2907 PNP Transistor . . . . ... ..
2N 3904 NPN Driver Xstr
2N 3392 GE Pre-amp Xstr a
C103Y SCR., BOOMA 60V'. . . . . . .« 10/81.

C&K MINI TOGGLE SWITCH
No. 7103 SUB MINI SPDT Center OFF.

SPECIAL — 99c

Texas Residents Call Collect

214/271-0022

TERMS:
Money Back Guarantee. No COD. Texas
Residents add 5% tax. Add 5% of order for
postage and handling. Orders under $10.
add 75c. Foreign orders: US Funds ONLY!

S. D. SALES
P. O. Box 28810-C
Dallas, Texas 75228

ORDERS OVER $15. CHOOSE $1. FREE MERCHANDISE

CIRCLE 73 ON FREE INFORMATION CARD
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CLOCK KIT $14.00

Includes all parts with MM5316 chip, trans-
former, drilled & etched PC board, all except

case.

#SP-284 $14 or 2/$25

ASCIl KEYBOARD, brand new w/paperwork
$45.00

AA NICAD CELLS brand new

$1.25 each 9/$9.00

C-MOS LINEAR all brand new RCA

gg; s.gg ;4; s.gz CLOCK CHIPS
. 4 50

324 1.80 | 1458 ‘96 | MM5314  $3.00

3394 1.60 | 3401 .80 |MM5316  3.00

741 .50 | 555 .60 | 7001 8.00

POWER SUPPLY KIT

xtmr, line cord, filter, silicon bridge.

Fully assembied, runs on 115 volts AC.
Laser tube.

POWER AMP TRANSFORMER
115 volts input, output of 96 VCT 2 am

Please add shipping cost on above.
FREE catalog

SURPLUS

P.0. Box 62 MATERIAL
19 ALLERTON STREET
E. LYNN MASS. 01904

Puts out 24-12-6 volt DC 2 amps. Includes

#PK-28 $9.00
B & L HELIUM NEON GAS LASER

$15.00
$9.00

ps.
$9.00 each 3/%25

ELECTRONIC

Less

CIRCLE 63 ON FREE INFORMATION CARD

NOW| For Canadian Consumers 8 Hobbyists;
« LOW PRICED, QUALITY PARTS by mail

Featuring TTL, CMOS, LED's, Linears, Transistors, etc.
Prices like For compiete cata-

CM0S 4000.$24 TTLT4LS02.$.45( l0gue, send 25¢ for
CMOS4049.. 86 T74Imini-dip... 45| hondling to:

0S40 5 resistors 06| TRINTRONICS LTD
TTLT440 switching PO Box 181,Station 6
TTL74L04.. 86 diodes . O3 ! Toronto,Ont M4M 3G7

hinuoai

.12", ALL PURPOSE :
1l VOLTPTOP 1
§ GREEN PHOSPHOR :
IVIDEO DISPLAY i
3 IDEAL UNIT FOR ANY DIGITAL H
: OR GRAPHICS APPLICATION '
Add $10 f ki d

: $'50 shipping i:rcgr?tcinenngtocl,TJS;

WRITE FOR g
ICOMPUTER ITE FOR 4
IWAREHOUSE cita0c H
1STORE /o DepiR I
8584 Commonwealth Ave. Boston 022158

CANADIAN discount and factory clearouts cata-
log. Top brand stereo equipment, calculators,
test gear, CB & communications, telephones.
Factory dumps—government surplus. Amazing
bargains. Unusual items. Rush $1. ETCO-RE,
521 5th Ave., NYC, 10017

NEW Canadian Magazine, "Electronics Work-
shop™, $5.00 yearly, sample $1.00. ETHCO, Box
741 A", Montreal

Send for your
information
packet today -

which also includes circuit
lunctions, component hine-up,
and accessories  Information
Packet $1 00 irefundable
with order}

visulex p 0 Box 4204R Mountain View, CA 94040 o
90000000000000000000000000000000 0

UNSCRAMBLES: We manufacture one of the
finest police code unscramblers on the market.
Our prices are very competitive and our service
is the best. For further information call or write-
DON NOBLES ELECTRONICS, INC., Dept. RE.
Rt. 7. Box 265B. Hot Springs. AR 71901 |

NEW adjustable three output regulated power
supply, plus 900 parts worth $400.00 list. Solid
state cartrivision television recorder electronic
unit. Schematics. parts cross reference. Heath-
kit television transistor substitutions. Power CB
radios, microprocessors. $17.95 plus $3.50
S&H, USA. Free brochure. Master Charge,
BankAmericard. Satisfaction guaranteed. MADI-
SON ELECTRONICS COMPANY, INCORPO-
RATED, Box 369, D101, Madison, AL 35758

PICTURE TUBE MACHINE
We huyv and sell NEW and
TSED CRE rebuildimg ma.
chinety COMIYLETE TRRAIN.
ING Buy wilh CONFIDENCE
tiot the ORIGINAL MFGH,
for complete details
send name address 2ip
code 10

LAKESIOE INDUSTRIES

1520 W Futterton Ave

Chicago 1 §0847

Phone 312.342.3399

FOR discriminating builders: quality parts, bits.
pieces, military and industrial. U.S., Canada,
Mexico. Free catalog. BRAND X, Rt. 3, Box 223-
11, Ontario, OR 97914

600-MHZ 7-digit portable frequency counter,
battery or & electric. $299.95. 600-MHz pre-
scaler + 10 or +100. $59.95. CBS, Box 1356,
Cocoa Beach, FiI 32931

FREE catalog. Calculators $4.95 each, uitra-
sonic devices, digital thermometers, strobe light
kits, memories. photograhic electronic flash
units, rechargeabie batteries, LED's, transistors.
IC's. plezoelectric crystals. toroidal cores,
unique components. CHANEY'S, Box 27038,
Denver, CO 80227

CB SPECIALS-R.F.DRIVERS-

R.F. POWER OUTPUTS-FETS

SR

?

Bolg 1 BAOR R, ok e 10 e i
. S . . .50 40082 3. IN270 .10 2N960 .55 2N22 . 2 .75 2N37 00 2N
25C495 1.10 2sC774 1.75 2SC1014 1.50 28C1678 5.50 2SC608 4.85 1N914 .10 2N962 23 2“22%? %g %nzgﬁ 1%8 2N3747u; }_75 gnﬁg% %g
25€502 3.75 25C775 2.75 25C1017 1.50 25C1679 4.75 S$K3046 2.15 2N967 .50 2N2221A .30 2N2916A 3.65 2N3772 1.0 2N4403 .20
25€517 4.75 25C€776 3.00 2$°1°1§ 1~g° 25¢1728 215 SK3047375  2N173 175 2N1136 138 2N2222 .25 2N3019 50 2N3773 3.00 2N4409 .20
25C614 3.80 25C777 4.75 §381§; 1-25 25€1760  2.15 5)20953.50  2N178 .90 2N1143 238 2N2222A .30 2N3053 .30 2N3819 .32 2N4410 .25
25C615 3.90 25C778 3.25 23012 ;‘ 1.25 25C1816 5.50 ¢x30483:25  2N327A 115 2N130s 25 2N2270 40 2N3054 .70 2N3823 .70 2N4416 .75
250616 4.15 25C797 2.50 = lzg g-g 25C1908 .70 gx3654 125 N334 120 2N1305 .30 2N2322 1.00 2N3055 .75 2N3856 .20 2NA44] 85
25C617 4.25 25C798 3.10 sCl 9 3.50 25C1957 1.50 2N336 .90 2N1377 75 2N2323 1.00 2N3227 1.00 2N3856 .85 2N4442 o9
25€699 4.75 25C781 3.00 25C1243 1.50 25F8 300 2sK19 175  JN338A 1005 2N1420 20 2N2324 135 2N3247 3.40 2N3903 .20 2N4443 1.20
25C710 .70 25C789 1.00 25C1306 4.75 MEP-S 3001325 25K30 1100 2N3988 .90 2N1483 95 2N2325 2.00 2N3250 .50 2N3%04 30 2N4852 55
25C711 25€796 3.15 25C1306-14.90 250235  1.00 2SK33 1.20 N404 .30 2N1540 .90 2N2326 2.85 2N3375 6.50 2N3905 .20 2N5081 .30
25€735 .70 25C799 4.25 2SC1307 5.75 MRF8004 3.00 2N443 175 2N1543 270 2N2327 3.80 2N3393 .20 2N3S06 25 2N5064 .50
25€756 3.00 25€802 3.75 25C1307-16.00 4004 300 3SK40 2.75  ngsg 1710 2N1544 80 3N2328 4.20 2N3394 .17 2N3925 3.75 2N5130 .20
25765 9.50 25C803 4.00 25C1377 5.50 4005 3.00 35K45 2.75  NsQ1A 3.00 2N1549 125 3N 29 4.75 2N3414 .17 2N3954 3.50 2N5133 .15
25C766 10.15 25C839 .85 25C1449 1.30 40080 125 3SK49 2.75  2NS08A .45 2N1551 2.50 2N2363 .25 2N3415 .18 2N3954A 3.75 2N5138 .15
2N555 45 2N1552 325 2N2369 25 2N3416 .19 2N3955 2.45 2N5198 3.75
APANESE TRANSIS OR 2N652A .85 2N1584 125 2N2484 .32 2N3417 20 2N3I957 1.25 INazaq 50
. .80 2 d d .60 2N5306 .
60 258187 60 25C458 .70 25C815 .75 2SC1569 1.25 ZN706B 40 2N1605 .35 2N2903 3.30 2N3563 20 2N4093 .85 2Ngasf _%8
175 25C460 .70 25CB28 .75 25C1756 125 2N711 .50 2N1613 -30 2N2904 .25 2N3565 .20 2N4124 .20 2N5369 20
25C478 .80 2N7118 .60 2N1711 30 2N2904A .30 2N3638 .20 2N4126 20 2NS400 40
28C491 2.50 2SC830 95 718 25 2N1907 410 2N2905 .25 2N3642 .20 IN4141 30 2N5401
25C497 1.60 25045  2.00  2N71BA .30 2N2060 1.85 2N2905A .30 2N3643 15 3N4143 20 2N5457 35
.80 25065 .75 2N720A SO 2N2102 .40 2N2908 .25 2N3645 .15 N4143 20 2N5458 .30
75 25068 .90  2N918 (35 2N2218 .25 2N2906A 30 2N3646 .14 2N4220A .45 C103y .25
65 25072 1.00  2N930 25 2N2218A 30 2N2907 .25 2N3730 150 ZN4334 .95 €103d .40
. 25088 150  2N956 .30 2N2219 .25 2N2807A .30 2N3731 275 2N4400 20 C106b1 .50
280151 2.25 €106di .75
250170  2.00
250180 2.75 INTEGRATED CIRC. RECTIFIERS
230318 470
SD 250 2N2646 .50 2N4871 50 | UA703C 40 =10 -2
250313 1.10 2N2647 .60  2N4891 .50 & 709C OP. AMP. .25 | IN4001 60  5.00
2sD315 .75 2N6027 .55  2N4892 .50 @ 741C OP. AMP. 25 | INdDO2 70  6.00
280318 .95 2N6028 .70  2N4893 .50 | 7400 A5 | IN4003 80 7.00
230341 .95 DSE37 25 2N4894 50 | TA7061P 3.50 | IN4OO4 90  8.00
258511 250350 3.25 2N2160 .65  MU10 40 | TA7205P 800 | IN4OO5S 100 9.00
28D352 .80 2N4870 50 UPC1001h2 6.00 | IN4OO6 1.10 10.00
25C206 SD380 5.70 1 NeS55 1.25 | IN4OO7 120 11.00
1) 250389 .90
18] 25D-390 .75 .
= R BES New-Tone Electronics
& MPS.U31 4.00 P.O. Box 1738 A
5 MPS8000 1.25 = .
o Bloomfield, N.J. 07003
| »
o 25793 Phone: (201) 748-6171
o o 2
5 POWER-TRANSISTORS HIGH-VOLT. TV. TYPE ALL PARTS GUARANTEED ;gg g: ;3
o BU204 1300V  3.90 BU207 1300V 540 25C11728 1100V 4.25 N.J. residents add 5% sales tax. Minimum order $5.00. All orders
BU205 1500V 4,70 BU208 1500V  6.25 2SC1308 1100V 4.95 add $1.00 postage. Dealers write or phone for discount prices,
114 Buz206 1700V 5.90 25C1170 1100V 4.00 25C1325 1100V 4.95

9
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SPECIAL OF THE MONTH

MADE FOR HOTEL ROOM
SERVICE WAKE UP SERVICE
Here' s a parts list- All new not
used, just installed in the board.
1-LM309K, heat sink, 2-2N5137,
5-2N3904, 2-7400, 7402,1-7403,
3-7410,1-7413, 2-7430,9-7474,
1-7486, 1-74151, 1-74154, 1-4001,
2-741CT, 5-T1P29 & 30, 1-LM380
AN (14), 3-MDA942-1 Bridges, 1-
555 Timer, 1-OnOff 10K Vol Con
1-Fuse Block with | A StoBlo
1-4" Speaker 3.2 Ohm | Watt,
I-Transformer 16V Pri 5V-12V
1-Thumbwheel Switch 2 Digit

Other styles available in gold tone as well
as Rhodium tinish.

Crownlec
LED. waiches

6-Function, 1-Button
Solld State. Hours,
Minutes, Seconds, Day
of Week, Month & Day.
The Crowntac L.E.D.
watch contains the finest
custom designed quartz
crystal to assure accu-
racy of 3 min. per year.
Guaranteed 1 yr. from
date of purchase (battery
excepted)

FROM 29.95 up
Illustrated

Men’s Rhodium with
Leather Band $29.95
Ladies $39.95

12 Positions, 40 other Misc.
Weight 4 1bs
USE FOR: SV DC Power Supply

CLOCK KIT $12.95
MMS5316,pc bd. ,display tubes

Features:

1. Basic Tennis games in

. Plus 2 varlations of Wipe

. All 5 games in one Kit.

. Curve Button for added

. Sound

. Basic TTL circuitry except

. Requires 5V DC + at 2 A.

VIDEO GAME KIT
5IVE Games To Play

A CHALLENGE TO BUILD,

A CHALLENGE TO PLAY.

three variations. iy ':
1

Out the squares. A fas-
cinating game for 1 or 2

players. Not avallable in
most games sold.

excitement

On screen
tween plays.

scoring be-

for VK-6 proms.

4 . VK- PC Board Only 25.00
P. A. or Music Outlet switches, etc, instructions. Includes parts list & wiring
Price: $12.95 Diagram requires VK-6
5— CLOCK CHIPS MMS5375, CT7001, 2316
TTL IC’S b Your choice $4, 93 e ::\%Eg:;dpvcmgogfg *781C's —
7400 .18 7441 .75 7496 .65 74160 .86 (those necessary are pre-
7401 .20 7442 .44 7497 2.00 74161 .62 MICROPROCESSOR programed) resistors & capa-
7402 .20 74431.20 74100 1.25 74162 1.35 COMPONENTS s ::to;s to s:(t::' the board. o
7403 .20 7445 .89 74107 .26 74163 .76 8008-1 8 Bit CPU 18. 95 ) C::\t:vo?: switches, wire ’
7404 .20 7446 .87 74109 . :25 74164 .80 808C Improved 8008  24. 95 Does not include Housing.
7405 .20 7447 .69 74110 .50 74165 .90 8080A Super 8080 34. 95
7406 .39 7448 .81 741162.00 74166 1.00 DYNAMIC RAMS VK-4  RF Module Kit 22.50
7407 .39 7450 .20 741201.25 74167 3.00 . To convert video signal to
31L01 64 Bit low pow 4. 45 TV receiver signal. Elimina-
7408 .20 7451 .20 74121 .34 74170 2.00 | 53 1024x1 2.50 tes internal “wire in* on TV
7409 .24 7453 .20 74122 .39 741729.72 2107B-4 4096x1 8.00 sat
7410 .20 7454 .20 74123 .50 74173 1.25 8225B 16x4 1.50
7411 .20 7460 .20 74125 .45 74174 .85 93407 6l M 85 VK-4-A Antenna-Game Switch 9.50
7412 .24 7470 .20 74126 .45 74175 .75 STATIC RAMS ‘ AL b e g
7413 .35 7472 .23 74128 .65 74176 .85 | 1101 256x1 1.75 D i 71 5
7414 .70 7473 .26 74132 .95 74177 .85 | 2102 1024xl1 2.00 s Suooty Kit 250
7416 .33 7474 .29 74136 .50 74180 .75 | 2501B 256x1 1.75 : ower Supply 12
7417 .33 7475 .39 74141 .80 74181 2.00 | 3107 256xI 4.00 Sl S B
7420 .20 7476 .31 741424.00 74182 .90 } 7489 64 Bit R/W 2.00
7422 .0 74792 40 74143 4.00 741841.65 | 74200 256 Bit R/W 5.75| VK6  PROM Set 50.00
7423 .28 7480 .69 741444.00 741851.30 PROMS 3 Programmed DMB8574N
7425 .24 7482 .72 74145 .70 741901.00 | 1702A 256x8 Eras 12.00 (V;;‘;'Oi gm‘gfg“'fzfvm )
7426 .24 7483 .75 74147 2.50 74191 .65 1702AL 256x8 low pow 12.00 :
7427 .24 7485 .00 741481.75 74192 .85 8223B 32x8 3.50
7428 .40 7486-.25 741501.00 74193 .85 748 287N 256x4 6. 95 SMOKE nETEcron
7429 .40 74883.50 74151 .70 741941.20 SHIFT REGISTERS PHOTO ELECTRIC TYPE
7430 .20 74891.50 74153 .70 74195 .55 | MMS058 1024x1 Static 4.75 I
7432 .28 7490 .39 74154 .90 74196 .80 TMS3002LLR Dual SO 4. 00 )'1 NOT A KIT .
7433 .34 7491 .65 74155 .70 74197 .83 | TMS3132NC Dual 144 3.00 . But a complete unit ready
7437 .28 7492 .39 74156 .90 741981.50 I o il to install.  U. L. approved
7438 .28 7493 .39 74157 .70 741991.75 2102 AMD9I02, [SL7552-1, TMS4033 ' 'l Listed by Cal. Fire Code
7439 .36 7494 .70 741581.75 742003.50 RNmesn | MDyes, s Mo $29. 95
7440 .20 7405 .50 741592.25 74279 1. TMS3132  MM4060. FSC3346
TIOWA
mn:unul c-L:I:":oouu — J D E C {—_1 —= rﬁﬂv!msulale\slo'g
S - . 3 o '
= JA o SR gim S
X 7 .-V:i‘:
ELECTRONICS DISTRIBUTION o Cxomm wcwy us
AR <~y R R ¥
2007 W. CARSON (213) 320-1250 s P ey uss

reaATURYS:
o Beight 4 Diglt 0.5 LED Display

* Amsembled & Yesrad Module
Tow caly aned coaner! onarae § sarttehes

o 12 Mour Pormat with PM Indlcator
* 30 or 60 Hz Operetion

o Power Fellure indication

o Brightnem Control Copabitily

.t S.96

P.O. BOX 4246 TORRANCE, CA. 90510

Add $1.00 for shipping plus $.85 it COD

TERMS:

California Residents add 6% Sales Tax
$20 minimum on BofA & M.C.

Orders from Foreign countries add appropriate postage

32.000 MH2 HC 184

22 Pin dual Read Out .156 2.25
50 Pin dual Read Out .125 5.00

LED’S

TIL302 0.27 ChHt 1.00
MAN4  0.187 ChHt 2/1.00

-
_EBGE CONNECTORS
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MICROPROCESSOR COMPONENTS c8 RADIO

&= @ (CRYSTALS

THESE FREQUENCIES ONLY

@:-

~

Pat ¢ Fraquency Case Styl 8080 SUPPORT DEV'CES
ora 1000 K :232 8080A :;1; : glr INPUTvOU"rI'PUT PORT FOR 8080 s595 8080 $99.95
i 2 ! 1 N INTERRUPT BI-DIRECTIONAL BUS DRIVER 7.5
G J0um HCIBY st95  I834.95 g0 CLOCK GENERATOR AND DRIVER FOR 8060 1205 $24.95 NEW |D| ICB-630
- 4 g § 8228 SVSTEM CONTROLLER AND BUS DRIVER FOR 8080  12.95 23-Channel Synthesized CB Transceiver
Graa 10000 Wz H18Y 5495 et maw's ¥
V14 14.31818 MHz HC18u $4.95 8008 9817 CPy 51995 26 1 SIZE: 6% (W) x 2" (H) x 8%
CY19A 18.000 MHz HC18U 5295 s N b 22 ;
G hwwn ew s | B - bET T TR ot s
A 2 J < H 1024 « 17
2504 2 3 $ 500 4096 1 Y 995
CLOCK CHIPS — CALCULATOR CHIPS ze e unl e maa S 21 MOBILE CB ANTENNA $24.95
MM5309 8 Digit :gg 8mm Reset PIK s«:gg :;; 2 Dynams '7‘9 89 ' Stat 245 | BASE LOAD - FIBERGLASS WHIP KA-2401
i 9, 4 Hour P: namy 8101 d
:3233 Eg‘w 80 o&'ﬂiﬂ 129:'520m:.: 495 fg“' v'c : 95 8 ad 2 Maunts on Hood or Trunk Lid
MMS314 $0gr 120124 1, 50 or 60 M) 4.8 2526 Dux 512 8 8 Wl Et] -
MMS316 m§~ Au:;- vxg‘o«m: ‘ 695 5% Quaa 80 BIT 5 9 i 22 AMTEX 8 TRACK AM/FM STEREO
MM5318  Video Clock Chup. or Use With MMS5841 995 [53 1024 Stan ke 4 Bba1 95
CT7001 6 Digh. Caianoer, Alarm, 12 ar 24 Hour LEIN 33‘::;62 u6 ’ 295 sﬁg g
CALCULATOR CHIPS ) S s R ] lapy -0 4
::g;;: :g:q: ;n;u"z:::"uc. l.:s"ueum s; g; AY-5.1013 30K Bave A $5.95 A 48 ¥, 511.| 9% - M FM mpa (20:
y{MEZBQ 3’0”;' 4 Function Fioatng Decimal :é 3 $995 . - O, o
50 gt 4 Functan and * P en 10.95 8 ® Compact ; 4 34\ 22mm) deep. 8-11116
MISC. MOS 73537 -84 Programm.o % h g i ) w1 5 e
:vs;zu = %m"; s"‘é Gesrmv O > * %01 26c4 Fast 3 95 . F :~bx: ot ekon
V5330 4% Digt DVYW Cryg 9.95 asiy adjustable antenna tnmrmer fo ertormancy
WMSIES 6 My Timesase Crcurt From 3 58 Wiz 1% BIPOLAR PROM SPECIAL
usmy | Voohomne 142 §6300-1 (70 NS) 256 & 4 DPEN COLLECTOR BIPOLAR PROM (EQUIVALENT T0 826126) s2.95 | KRACO CAR SPEAKERS $14.95
MEET 4 e o og Convere o5 | 6301-1 (70 NS) 256 x 4 TRI STATE BIPOLAR PROM (EQUIVALENT TQ 825129) $2.95

LD"O LDtY 3% Digit DVM Chip Set

100 Mhz ~ 10 Counter For Prescaiers 13.95

Fiush Mount 10 Oz. Mag /8 ohm  Model $SST-101F

Contmental Specialties

§ FUNCTION ELECTRONIC CALCULATOR
RADQFIN MODEL 8P

3%2 DIGIT DVM KIT| _fros soars 100 31 - == Y $8.95
. et BREADBOARD " FEATURES
BUDGET KIT 3
~- n~ . o 8 0gt Desotay
) Lo Boart 100 —l q « 5 Functions conss® 01 a00:0:0n Subtraction, mu
> - > L 3100, divsion, percentage. wah constant on
= - 29.95 s i all anctons, wih futl Hoating decemal o
? »rals Seers 102 %\- ] i » Powe T 1 pirce 9V DC Banery 00 GP.
ot et 104 4 ack
This 0-2 VDC 05 per cent digtal voltmeter features the Motorola 3% digit Ve 39.95 |- ~ g o 8lacxi Moadtine graiea
OVM chip set. It has a 4" LED disptay and operates from a single = 5V Pata Saard 183 .l w0
power supply. The unit 1s provided complete with an injection moided black 79.95 - '}1 - * 5 FUNCTlON ELECTRON“: CALCULATOR WITH
plastic case complete with Bezel An optional power supply s available 2 L, |
which fits mto the same case as the -2V DVM aiiowing 117 VAC operation OmeLETE 4D 59.95 h———q WALLET-NOTEBOOK AND POCKET CHECKBOOK
A. 0-2V DVM with Case sa9.95| oo PRACOY JEAL 1718
B. 5V Power Supply s14.95| eTTTTR [ $1 9.95
s VECTOR WIRING PENCIL o % ; HE s
1 H s | sue ks g e
; N e N -w = o Pomet soutcr 6 6
1 2 PR ) R, « Walet s
A 0’ -‘ A ot Proto Board 6 $15.95 DIGITAL AURM
L 7 N . L - m LOGIC MONITOR
wing - o] = v | Smitincouy 35 CLOCK
w - wir 1] 3 bR e = ] S This 4 digit Novus Alarm Clock
ponent te e ° 2l 3‘. ba SPECIAL! l ookt - — 1S a very reliable and smartly AmEem.
& Lt e et 5 L : styled unt. {1 provides such
25 5795 - iy i =. QT #a10 Stnps. features as an alarm senabl;
* e, Ut o O w ey . 10 any minute of the day. a
REPLACEMENT WIRE — BOBBINS FOR WIRING PENCIL ) . o Minutes snooze alarm. a power 2
W36-3-A-Phg 3 2501 36 AWG GREEN  $1.95 SPUTREIEI  be ‘ " a1 failure_indicator. and even an —
W36-3-8-Pkg 3 56 ft 36 AWG RED 195 <IN : : AM.P.M indicator
W363-C-Pig SOM 35 AWG CLEAR  $1.95 - e, o $17.95 NOT A KIT
W36-3-D-Pkg 3 250 . 36 AWG BLUE §1.95 n o ar '
; ; £ [ @
% 1/16 VECTOR BOARD s Q1 . O & JE700 cLock
Ut Hoie Spacing P-Patiern Pce o n: (
DIGITAL WATCHES . T
& Ladies Watch EXELAR Menz Watch 4 Ho i o 2o
o 6 Function » 5 Function 115 VAC $ 1 7 95
o Bracelet Styling » Quartz Crystel
0 y « 1 Year Guarantee o Black Leather Band This targe digrt clock (.6' houfs &
1 « Model 900 o Manufacturer Guarantee sz:\;‘s‘ 3| s:co:ds, I;almcs:he
2 " clock chip operates
# HEAT SINKS : gf%c:r):)rﬁgld ) g:’%(:l%r&:'d from 117 VAC. and will operate
either 2 12 0r 24 hour mode The
205500 e=SRen( 1IN VYW O L T, ot 2 $69.95 $29.95 clock 1S complete with a walnut
291-.36H . 8 Regy 25 ‘ grain case. and has fast set. siow
680-.79A  Buagk Anoc num Heat Snk for Q-3 1.60 set. and hold time set teatures.

NIBBLING TOOL

/]

DIAGONAL CUTTER

L] Saml Flush Cut Fine Dragonat

N

DIGITAL QUARTZ CAR CLOCK

Complete kit tre G Drdcket of the imyection mokled case
down 10 the three conductor powe: cord and 3 mwms
cludng MM5314 ciuck chp, Featu esqnan accuracy of .01
Sk digt, .35 migh LED display. and P.C. Joards Works on
myl(vn- system — molorcycles, boats. vans, motorhomes
autos. and trucks

KIT - ALL COMPONENTS & CASE $34.95
WIRED & ASSEMBLED $39.95

DIMENSIONS 4% 24" 2 2 12 OR 4 HOUR MODE

i omeat Pondh, B 7s e o G Kit: $29.95  Assembled: $39.95
fe 5 63 unen

63 KEY KEYBOARD e wnees | DIGITAL CLOCK KIT — 32 INCH DIGITS

$19.95

$7.95

HD0165 16 LINE TO FOUR BIT PARALLEL KEYBOARD ENCODER

RADIO-ELECTRONICS

b
b

JOYSTICK

These joysticks feature tour *
Dotenhometers. that vary re-
sistance proportional to the
angie of the stick, Sturdy metal
construction with plastics
components only at the mova-
Die jomnt Pertect for electronic
games and instrumentation

*5K Pots $6.95
*100K Pots $7.95

s clock features big s
vew thoes el
argit 15 formec 0 2
The ciock o 5 117 VAC
hes aperavon. T
ver Tty
d0ts 18 3 1 Hts come
4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95 et wih i compunens. case ang

6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED $79.95

Specity 12 Or 24 1. When Omering

JEBO3 ProBE -
be —— J
e v 9 posj "%'-"-,!
e v $9.95 Per Kit
" printed circuit board

T2L 5V 1A Supply
This 15 2 standard TTL power supply usiny the well ke on
0 i€ 10 provide 4 500d 1 AMP of cyrrent a1 §
make things edsy kor you by provd ']
evenything you need e pachage mcluding the hardware

§9.95 Per Kit

Satistaction Guaranteed. $5.00 Min. Drder. U.S. Funds.
Calitornia Residents — Add 6% Sales Tax ~ Data Sheets 25¢ each
Send a 24c Stamp (postage) lor a FREE 1977 Calalog

1021 HOWARD AVE., SAN CARLOS, CA. 94070
PHONE ORDERS WELCOME — (415) 592-8097

+ 5 VOLT POWER SUPPLY
$39.95

Completely Assembled
o +5 Voits @ 6 Amps
Regulated Gutput
o -5 Valts @ 6 Amps
Regulated Input
« 6.3volts @ 5 Amps
Unregulated Qutput
Length 8% x width 6%
x Height 4

Limnea
Supply
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7400N TTL

CONSUMER ELECTRONICS

[m=lwel MINIATURE
TOGGLE

[ :"T'+

on |ovel om | [295[255(1 87 (1
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SN7459A 25 SINGLE S
SNTAOIN 16 SNTSON 22 SNIAISN® 1.0 GAME . T =i == e g o
SNT4ON n SNTATON 5 SNT41S5N 9 |
SN7403N ) SNTN, .39 SNTA1SN .99 4 GAMES .
SNTAGN® " SN7ATIN 14 SN7A1STN % N ONE - O fors [om i 123 ies 1|10
SN7405N 2 SNIAMN' R SNTAI6ON 128 t
SN7406N SN7ATSN® 50 SNTAIEIN, .99 |y 1] 1o
SNy A Ss:;:’,g',:: 53 e 2 GAMES INCLUDED IN SUPER PONG ARE: 1
SN7408N P A
SNTAOM % SH74B0N 0 SNZA1BH  1.10 « PONG e CATCH = PUSH BUTT!
Ss"“;‘":': . ::;:z: o g;:'lm ‘sg o SUPER PONG o HANDBALL PB-123 s1 75
i . . . e .
SNTAIN 1 SN7485N ] SNTAI7ON  2.10 FEATURES (I);PONG ANﬂD SUPER PONG e g e
SNTA1IN AS SN7486N 9 SNT4IT2N 4% B ncramental spead on vol ncreases excrnment F
SNTA1N n SN7488N 150 SN7A173N 150 @ Playng teid adiss to any size scroen PB_1 26 81 75 3
SKTA1EN 5 SNTABON 225 SNZAITAN 125 W Game appears M color of I Diack & white depending on triey 510 set Y s 6 e '
SNIATN 35 SN7490N 45 SN7417SN 9 ® Unmstakable “PONG’ s0und accompanes each nl: - 3 aww aarinGs
SNT420N 21 SN7491N ™ SN74176N 30 W Digral scormg 11ashes on the screen between each pol
SN7421K 3 SN749N 49 SNIAITIN 90 W 2 player chatienge or SolRaire THUMBWHEEL SWITCHES
SHI422N A9 SNTA9IN" A9 SN74180N 9 B Hooks up smply to any mode! leleve 0N set. the screen actually bacames the playng feld, THURSEINMEEL SWiTCH OWLY on Oetee ‘waEor iwilchen)
SNT42IN kY SN74%4N 79 SNT418IN 249 ® Englsh and other technigues ¢an be Lsec 1o make any mernbes of the tamily a Pong champion Priin | Omcegron s pragces . e
SN7425N 2 SN7495N n SNT4182N 5 W Battery operated by < sue D" tlashixghy Darteries ciudad with the Uk ¥ Sirve Foie 10Resbon 5750 e . ey e
SHIZeN 79 SNMGEN &9 SN7ateaN 1.9 aptor (Eliminates Batteries)  $9.95 3 S S
goam g Svene (m o ok 22 el 11 ) i i
SNTON A2 4 .00 SN74 ’ =~
SNT430N F SNATOTN 39 SNI4107N  6.00 = P PITTETY Wepa—,
SNT4IN 3 SN2 39 SNT4IBAN  3.95 125" dia. .
i & o 3 cEE DISCRETE LEDS
SNZ43N i SN74120N B SNTA1SIN - 128 ngwg’e;m u‘).‘s| 3
SH74398 28 SNTAIZSN 60 SN 89 / /il
SNTeON 05 swntaw 0 swrasnt s [l X200 ¥ellow  7/81 1
SNT44IN 89 SNT41I2N 1.9 SNT4194N 125
SN7442N 59 SNT4136N 3 SNTA19SN ¢] o ¥
SN24N 7 SN414IN 195 SNTAISN 125 t ‘—& L3 Toime e %
SN733aN % SNTA142N® 400 SNTA197N ke S —— 5 o 3n0F ]
SN7445N ™ SNTA14IN" 450 SN74198N 175 . 2 ool B "o sape “
snms:_ 8 SNTAtUN® 450 SNTAI9N 175 200" dia. 1857 dia. 200" dia. .085" dia.
74471 69 SNTAMSN 115 SNTH200N  5.5¢ N
? 7 2 g XC22Rea 1081 XC526R+d  10/$1 XC556R 10/$1
Lo 3 S By 2B SN 00 X reen  4/31  XC2360Teen 4Bl XC396Green /31 Ol i DIP SWITCH
SN & gnew 200 NS L1l G oVellow 4731 XC528Ywilow 4/$1  XC55€Yellow /81 - J
SNPSIN 27 SNTISN 100 SNIA284N 600 XCizormes 4751 X€52607ange 4,5, C5560range 7741 ted LED
7A5IN 27 SNT4151N i SN74285N 600 SSL-22RT s X Cle: 1 6/$1 a v
SN7354M SN 89 SNABTN 75 $1.95
MANY OTHERS AVAILABLE ON REQLEST DIS PL AY LEDS
20% Discourt for 100 Combined 7400 s
— - CLIPLITE!! 4/$1.00
) % i FNDS0 NO70 AN 2 N4 M T NEW LED
CD4006 .1550 65 MR DL MOUNTING SYSTEM =
€D2007 28 218 @ CLIPLITE mounts from the front
CD4009 59 ﬂ of the Panel In & .250 hole on 3/8
CD4010 59 118 " centers. Panel thickness from 1/16° to 1/8"",
] 3.00 ¢CLIPLITE squalizes and increases the brightness of
? 25 C04049 4098/ 2.00 commonly used wide beam LEDS.
o 7 04050 125 nat o fvee goLARIH - ®CLIPLITE is to be used with XC556 LEDS.
290 MAN CUR ) Mangepo | [Commonknoerpmnge Mo 175 *Specify colors—ri green. amber. or yellow when
o £ 04053 & MAN 2 00 495 MAN 3540  Cormvmon athode orange 00 TS tcerin = S S
3 U g e reos 2‘1‘5 AN 125 39 MAN 4710 Common Anode Red 00 1 2.
MAN 18 195 L0t Common Anode-red 00 988
040 A ch:ggg ¢ B MAN 7 00 175 oL Common node 0 1% ZENERS—DIDDES—RECTIFIERS
Soac. UE p h & AN 00 19 o ¢ ramoce %0 29 VoS W PAICE .
o402 | | y o MAN show 300 195  DLM?  Common dnode 800 229 0057 sooa v wv
coanz oy %3 A 3.4 MaN " 00 175 DL70  Common Samode 50 249 [ * S0P 1AM
ﬁ?z .50 |'9. ’ MAN 00 175 oL 338 Common athode 10 99 ;”Z 100
= S M od 1 FND70 ahooe 2% 75
w028 &  COmE W o o 2r e = DO0R 125 B ENDTOLS G o0 o s "X % |75
4029 290 4CO0N MC4044" 15 " 75 FND 500 129 +00m " -
6 7 55 MCIOIE 56 A Lo commenpposeaics e s sm 207100
Lo ® (MI3I0N 2.9 AT 5 ;:
LM30TH 3 IMI35IN 165 I 4
LM301CN 35 L'N EA R LM1414N 175 % 1N4736 iy o
U‘m 1 ;') IM3TON 115 L::::f‘ i o 124 B4y S0 8100 N 2
U . ] ’ 2 $38 37 » %
CrC T N son [ e iz i D 2 . T e .
e 1 Woeov (39 LMo 2% 16 ¥pe 6059 32 1AMP 12100 0
ey (MI90CH 105 LMIOBSN 69 180 2% z Qo & 52 o /1AM 12100 (N1iBB 150 PV 35 aMP 170
L M309H 110 LM3SIN 7% LM3I900N 55 2 3% > SOLOERTAIL STANDARO (TIN) ::: 121.00 sl I 80
LM309 ¥ LM3EN 179 L:g&g‘ 550 2. s s 400 121.00 3100
NN 11 NESOTK 800 L 12! 2 or ol
M 5 NESIOA 600  LMSSSEN  1.85 » 2 - _ 3 18 1% 115 SCR AND FW BRIDGE RECTIFIERS
LM31IN 90 NES3IH .00 MC5558V 1.00 3 ) ~ 40 pon 1.48 13 15A @ 400V d $1.9%
LM3ECK  1.%0 :t(fﬂﬁ z 3 U':;fs??" ‘-32 24 pin a9 4 7] 334 @ 200 scn q ’53
IR o N . OERTAIL STANDARD (GOLO 160 @ 200V scr
Lonws % g, 3 e 0w MBS PR v wonosc e 13
2 15 p FW BRIDGE REC 195
ol R R - AL RE S W i vy o g e wew
2l e 7 3100
* s NESS28Y 500 L . i 3 geon e B e o suw TRANSISTORS BEnT s
2 175 NESBSHY 125 5 Puase? 31 O 1 s m
b3 NESGN® 1.7 S491CN i) WIRE WRAP SOCKETS (GOLD) LEVEL #3 Bin mus s 00° » :
7 N 39
n :::?f:“ ¥ oscn 89 @ - ps  $1.05 ) 85 = B 9 v oW o
5 NESETV® 50 RCA LINEAR 19 ) - 28 pat 140 128 110 woeas 43100 L 5 y 2
S LM703CN 45 CA3013 215 43 2 36 o 1 ?,9 1.45 130 et 591 00 P /51 o0
LM708H 2 €A3032 2.56 18 pin it 68 40 pn 178 1.55 140 .:::u 4:: : pe Yoo
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camper, etc. One
RVC-4 digital cl

*90 db isolation

oF Conneclors

Bahglon Pac supon

Al pacs are finst quality o lalloul ). tested and quarantegd.

Digltal Alarm/Clock Kits
6-.50 LED Displays

Battery operated, beautiful stainless finish, quartz crystal
accuracy. Excellent for mounting on wall of any boat

*VSWR 1.1, 75 Ohms.

eReliable, one moving part

TERMS: $5.00 min. order U.S. funds

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC's and
other components at factory prices.

year guarantee
ock kit (no alarm)

RVC-64 digital clock kit with alarm and radio or
1ape player hookup

R/F SWITCH Only

eInstant selection $9.95
between any two video,
audio or R/F signals

*Over 300,000 in use

Not

Inclu:
exce|
2-PC
Displ.
chip

@ 300MHz

Calif. residents

Clock $17.45

SALE! g

6

$36.95
54.95

a Cheap

des everything
pt case
cl

boards. 6-.50 LED
ays. 5314 clock
transtormer, all
components and full
Instructions

$

add 6% tax.
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Each pac only

198

ali'g.?ir pac | Flip-Flop pac | Regulators™
- T0-5:741 o i Tl | & ya2s o uv.._.; ¥
701 R515 amp, with datal Tow power FF's, with ;:g'.‘"“" £-40V,_ with
- t* $1.98 4198 $1.98
sl TL Gates LED pac Comparator
N r QO Lss0rted discrete pac
"o e e | P
s s{ngé." $1.98 with dl!l s1 98
i Capacit O Resistors
\00;')|°des ! 20 : s-wpa |g\"?||n At e
1 R e g Wi, Not an
$1.98 e, $1:98 98
AT T U ST LA T menﬂmﬁb."
é:lfNIEMSOIED_EAfio Transistors Y 5 e
530‘::. t SI_PBC : § “
A tory [ S1 98

RADIO-ELECTRONICS

$1.98 $1.98 e
- Buy 5 pacs for $9.90 and
: Axial Rectiflers (I)C Assortmemjg_ yplc n:n;agr Ii‘glohan
i ¢
OO 1 ,f_,,u,,_ﬂ Do, TNMDN;;)WWIJ
Capacitors | FULL WAVE BRIDGE
new 03 PoweR Tagi RECIIFI[RS
I
25¢ each
SPACE AGE
CLOCK KIT BRUMFIELD

$16.95

T VL W T W L W LS KT s
Send a stamp for our flyer listing more money-saving bargains}

BRBYLOM v

ELECTROM

cS

4

-
e o O T |

-
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Base Kit $5.95
Converts digital clocks from
AC line frequency to crystal time
base. Outstanding accuracy.
Kit Includes: PC board
MM5369, crystal, reslstors,
Capacitors and trimmer

IC UPDATE
MASTER MANUAL
Complete IC data trom

all Manutaciurers. 14,000

with update service.
Limited quantities available.
Oomestic Postage, add

. Box 4430E Santa Clara, CA 95054
(408) 988-1640
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Calculator
Module $2.95
Includes everything on a
miniboard. Need to add

0 Hz Crystal Time

keyboard case and
transtormer for complete
9-digit calculator

COSMAC ‘ELF
Low cost expandable micro-
computer. CDP1802 $29.50
All other parts including
COSMAC user manual
available at reasonable cost
CDP1821SCD
CDP18225CD
CDP1852CD
CDP1824CD

FREE: Send for your copy of our 1976
QUEST CATALOG. Include .13¢ stamp.

ross references. $30.00

2.00, Foreign, $6.00

JAPANESE lranslstors AII transistors original
factory made. Free catalog. WEST PACIFIC
ELECTRONICS, P. O. Box 25837, W. Los
Angeles, CA 90025

IN-clrcuit transistor tester. Tone indicates good
transistor. Plans $2.00. ZACH SCIENTIFIC, 39
Bayberry Lane, Levittown, NY 11756

ELECTRONIC parts at below wholesale prices.
Wirite for catalog, 50 cents (refundable with first
order). SUPREME ELECTRONICS, Box 327,
Victoria, BC, Canada. US Inquiries welcome

—1_ $ 13.95

VIDEO GAME

AOVEMENTS i ALL BIRECTIONS,
RANDOMLY VARIED BALL SPEED,
SCORING. SOUNO.
Al

(OR ALL COMPON LI

DOUBLE SIDED X BOARD 18 PAGE ASSEMBLY MANUAL
. roudents 230 6% tan

[vhi 1€ FOR OUR CATALOGUE ON OTHE® PAGOLCTS

INTERFAB 27963 Cabot Road  Laguna Nig

$13.95

uel, Ca. 92677

DESCRAMBLERS: Several professional models
that work with all scanners. Tone encoders/
decoders. Scanmate, AAPP, radar detectors,
Big Ears, alarms, books, kits, parts. Catalog 25
cents: KRYSTAL KITS, Box 445, Bentonville, AR
72712

EC-101 CURVE TRACER— $39.50 —
CONVERT YOUR 'SCOPE TO A CALIBRATED SEMI-
CONDUCTOR CURVE TRACIR FOR THE LOWEST
COST EVER. MEASURE GAIN, LEAKAGE, BVCED,
MATCN PAIRS, ETC. ALL CMOS, BATTERY INCLUD-
ED. £ASY TO OPERATE. MONEY BACK GUARANTEE.

SIND CHECK FOR *39.30 PLUS *2.00 FOR POS.

TAGE, INS. & HANDLING. COLO. RES. ADO
lab 3% % SALIS TAX.
sciente

PO BOX 1972
BOULDER, COLO. 80202

DIGITAL multimeter, frequency counter, time
modules and mainframe. Low cost—free bro-
chure. Assembled. FARELL' RESEARCH COR-
PORATION, P.O. Box 386, Ellzabeth, PA
15037

The
United wag

BACK issue magaznnes Over 200 titles, 1890 to

Free list
RE, 317

1976. Send stamped envelope.
EVERYBODY'S BOOKSHOP, Dept.
West 6th, Los Angeles, CA 90014

DIGITAL tachometers $39. Lifetime warrantyl
Great Christmas gifts'! E & L ENTERPRISES,
3768 Starview Drive, San Jose, CA 95124

AMAZING ELECTRONIC PROJECTS and PRODUCTS:

Lasers Super Powered, Burning, Cutting, Rifle, Pis-
tol, Pocket. See in Dark—Shotgun Directional
Mike — Unscramblers —Giant Tesla — Stunwand
TV Disrupter—Energy Producing, Surveillance, De-
tection, Etectrifying, Uftrasonic, CB, Auto and
Mech. Devices, Hundreds More—Afl New Plus
INFO UNLTD PARTS SERVICE, Catalog $1. Informa-
tion Unlimited, Box 626, Lord Jeffery Court, Am-
herst, N.H. 03031

L

COLOR bar generator, crystal controlled, single
digital IC operation, 16 patterns. Build for less
than $40. Complete detailed plans $3.50. ARS
SYSTEMS, POB 61922R, Sunnyvale CA 94088

PARTS!
&Y Send For 0(
CORNELL'S

New Color

Catalog
[V.]Pgs. New Items

¢per

36 tube

ORDER 'lit(
IF MOT SHIPPED
I 24 HOURS

33

IN LOTS OF 100

ECONOMY kits, Super-Pong TV game by ““Visu-
lex” (June “R-E") complete kit $150.00; TVT-HI
W /2K memory capability) $114.75; screen read
11.65; manual cursor $9.50; cassette-computer
intertace, dual recorder, 1000 baud $28.50;
motion detector (ultrasonic): assembled $18.75;
4K memory card (2102) $75.00; 2K/4K (word)
EPROM card kit, less EPROMS $55.00, (W/8EA
1702A) $111.00 W/16EA 1702A $167.00),
boards available separately. ELECTRONIC DIS-
COUNT SALES, 138 N. 81st Street, Mesa, AR
85207

YOUR HOBBY EXPENSES ARE

TAX DEDUCTIBLE!

FOR FREE INFORMATION WRITE
FINANCIAL MANAGEMENT ASSOC,, INC.
BOX 82129AD SANDIEGO, CA 92138

CHIPS Electronics, Kits, semiconductors, com-
ponents. fast delivery, free tlyer. BOX 1030,

Oakvnlle Ontano Canada L6J- 5E9

PRINTED CIRCUIT

Positive Acting Photo Resist; Carbide
bits; Bubble etchers; Artwork; Epoxy

Glass Boards.
Send stamp & address label for flyer

TRUMBULL
833 Balra Dr., El Cerrito, CA 94530

MANUALS for Gowt. surplus radios, test sets,
scopes, List 50¢ (coin). BOOKS, 7218 Roanne
Drive, Washington, DC 20021



VOLTAGE REGULATORS

ALL POSITIVE OUTPUT
FAIRCHILD 78 MG
sy,

COMPLETE ALARM CLOCK

*4 Digits 0 5 LED with brightness control
°12 Hour display with AM/PM ndication
*True 24 hour alarm with repeatable snooze
*Power faillure indication for power interrupt

ELECTRONIC
SWITCH MIT
CONDENSER TYPE
Touch on  Touch Off

Adijustable Volt Regulators
500MA 5V 30V Output

< = MODEL EC 400 with data ONLY $1.60 ea. use 7473 I.C.
s 3 . = LM340T 1 amp Qutput - and 12V relay
(Not A Kit) 5V, 6V, 9V, 12V, 15V, 24V $5.50 each
— Only $22:50, Positive only $1.10 ea.
; E / MINI SIZE REGULATOR ?@* FM WIRELESS MIC KIT
N SAL x .
$12.50 ea. in TO-92 package ") | . Transmit range up to 500ft.

78L05, 78L012 by Fairchild

NEW CLOCK KITs ! Low Power 10CMA Output

Easy to assemble

MODEL 0C1032 Only $0.30 ea. $4.50 each
JUMBO DIGITS LM309K 5V 1amp TO-3 $1.00 ea. —
ALARM CLOCK Sub-Mini Size 38w _
Ugr” B YOl 3 AMP POWER SUPPLY Condenser Microphone =
Color Aeadouts UA723 REGULATED $2.50 each
Features. 12/24 Hour Display, 24 Hour Qutput 5V and 12V
Alarm Set, 10 Min Snooze input 110AC SW AUDIO AMP KIT
Switch, AM/PM tndicator : A
Kit Includes:Woodlike Color Plastic Case, 4 ..“u ']’.so . USE 2 LM38 |
Digit 1.2" Neon Display with AM/PM. TMS i g with VOIur‘;\; C\;)ntrcc
3834 Alarm Chip, 2 pcs. double sided PC R *Postage —— POWER SUPPLY 6VD
Boards, 16 transistors, all other components, ——— tor this item —
Transformer and speaker $2.50 M'u $5.00¢a.
SPE-LIAE $35.90 LED IEADOUTS SAE DIP SWITCHES

»,/f’ 12 VDC Relay
- MODEL 0O<C1030 SPDT 4 amp

; 4DIGIT & $1.25 ea. m‘_
| ALARM CLOCK KIT =21 E= ST )
0.5"* Green Color T“‘—‘ 1 T BB () Part No 1004 692 4XSPST SW

Ee—— Aeadouts 3e 08 "Realtn3  Oons 1008 692 BXSPST SW
Features: 12/24 Hour Displays, 24 Hour MINI SIZE F‘ l, Drrect Drwve e MM 8315 07 Faurchs 3817 T et Ot 51 90 08
Al M i "

D.:;’)::y_se" 10 in Snooze Switch, AM/PM 12V RELAY l[ g i .h- $10.50 ea. BTWUI.S‘:S‘;im:xmo';ls"s;g:..
0 DTDT 500 A
Kit Includes. Orange Color Plasiic Case, 0.5 $1.40 ea S JUMBO LED SUBMINIATURES TOGGLE
LD8132 Green Color Readouts PC boards : - LA £ anchild
with transformer, all electronic parts with 6V 6AMPH YUAS q FND BOQ SWITCHES
Ker. YUASA 08 Common Cathade
ST Onlg $28.50 Wet Rechargeable Battery fled Colo: SPDYT On None On $130ea

NI WY s7 50 ONLY $350 ea. &ﬂ »EF»- DPDT On None On $1 50 ea
(1) .50 ea. /
THE MOST POPULAR . Y:ufa’ “Eﬁ@:ﬁ MAN 74 Aed sio0 | L Tely

**Aaa 50¢ Pastaye (o1
. Thiy ttem CIOER Yelow 150 | EECO BCD THUMBWHEEL

HPO 3 Aed $120
MMS31q4 KIT DL 747 RZD s250'

| AC ADAPTERS SWITCHES
7 DL 727 Double Dgt 5250
110V AC laput pL 707 03 Red $130 8 positions $1 25 ea
- - WITH A NEW CASE ! “x 45V 100MA 6V 100MA END 70 025 Red  $060 10 positions $215ea
. ¥ Features. 12/24 Hour Display . 9V 100MA 12V 100MA ENDS503 05 Red  $160 12 positions $2 60 ea
50/60 HZ Input 6 Digits Readout v S2lecleact FLV 50 Submin: Red $0 15 ra
Kit Includes: Grey Color Plastic Case 12VISMAACouRe FLV208 MmRed $015es
MM5314 Clock Chip PC Boards and Trans “ Jumbo Red $015ea | -
former, 6 Green Color 0.3 Tube Readouts, TRANSFORMERS ~ Jumbo Greer $0 25 ea COLORFUL SUB MINI
All other transistor Drivers and other Com — 110V input gulobolOispoeS0I25ce PUSH BUTTON SWITCH
ponents. Pt 12012V lamp $2 25 ea & Nor Open Contact
Spedol Onlg $19.95 ea. E 12v CT 500MA so UA PANEL METER Color Red, Graen, Yellow Black
<> an one group 165V ST 50 ea B Font dengned for metal 4 tor 81,00
MODEL CT7001 C31224V500MA $2 75 ea Frnder Scated from O 10
— - but can be erssed and vour ~
f ( Drive 6 NI-CD FAST CHARGE own s:sls put on 100 Brend -__‘\ QUARTZ CRYSTALS
n 4 Fairchild FND /™S Rochargeshle AA Size - new i box ) v $3.80 ea. | @@ IMHZ Computer Crystals $4 25 ea
“’l i . K BATTERIES Szez¥ x2." e . 358 MMZ Color TV
A\ 0.5 Red LED :./ Crystals $125 ea
= with MONTH & DATE oy BY SANYO Use with Nation MM 5368 to make
50/60HZ and ALARM < ALL BRAND NEW 150UA METER = —112 __.‘ a pesfect Lime base for clock
$1.25 sach 4 for $4.50
Only $28.50 ea. only

AUTO ALARM KIT
The Cumetighter auo | $1.50 ea. (g

Alarm 13 an electrunic,

CASE ONLY $6.00 EACH

COMPUTER KEYBOARDS

NATIONAL MM 5369 17-
STAGE PROGRAMMABLE
OSC/OIVIDER  generate A

selt controlled suto ve 80 H ceterence Frequency
tection system normally with a 3 58 MHZ Color TV
mounted within the glove X'TAL in Mimi DIP Package

box of 4n aylomobile
Two minutes oftir turming oft the ignition QUAD VOLUME CONTROL J ONLY $2.25 each
the slarm automatically turns atsell “on ™ JOY STICK)
When the aulC 15 re entered, the hatn will 4 100% Volume oot n ane COMPLETE 60HZ DC TIME BASE KIT
sound atter a 045 second entey delay The . unt vary rewsmence oo Kit includes MM5369, X'TAL, capacitor, re.
Jutomabile owwr, by insecting the sgmition - port cnal to the sngle ol sistar and PC board
key, will ativate the alaem Once activated . ° the stick Pertect tor slec SPECIAL PRICE ONLY $5.25 each

5 “he glarm will sound for twa minutes before 1on C games or modsl re
Standard Teletype Keyboards with gold only $8.80

A A - sutomatically tutning of! The alarm then ce mota control
plated contact switches. All switches are in-§ swis and 1s reacy to again oratect the vencle
dependent and allow yOu 10 connect into any | 'rom unwanted entry

FEATURES 3umple nstallatio 5 wires,
form of output. Only $22,50 | auomarcaty -uins on when auto o parked O T E RIGH A0

? THUMBWHEEL
TRIM POTS

& VALVE 300R, 2K, 25K, 5K,
10K, 12K, 50K, 1M

i Special Otfac- 5 for $1.00

Adjustable entiy time, Extended exit time 1o f | 15500 MFU
allow for untushed exit trom vehicle, Numie
ASCII KEYBOARD ENCODER CHIP ous apphications. incluile Protection of boats, 75V OC Big Sele On Computer LC.
G1 AY-5-3600 wampers trailers, motorcycles, trucks Cannot | $596 ea INTEL CBOOB CPU OBa
TR e deactwated by "hot wiring”™ an auto, Can 6000 MFD 0

A INTEL 17024 ERASABLE PROM 950 es
40 pin DIP package, 4 level, | not be turned otf wahout gmition key, Neg 7%V 0C NATIONAL 2102 1 1K RAM 199 ea
ative ground orly

$4 00 ea TI TMS4030 4x RAM 550 sa
Pouloc for above Rems $ 50 2 Limited Quantity of the Above Parts

10 8ITS per level, encoding
for up to 90 keys. Latched | ONLY $1000 per kit Completed Unit $16.00

data outputs and control sig-
nal output, TTL compatibil-

iy for all conrols e SO et vy o S S5 o Mt 5

WITH DATA ONLY $18.50 EACH \\",) SEND CHECK OF MONEY ORDER TO rﬁ

COMPLETE ASCII DECODED KEYBOARD KIT = FORMULA INTERNATIONAL INC. § =

{(Using the above 64 key keyboard and the (I‘\\‘ 12603 CRENSHAW BOULEVARO ® HAWTHDRNE, CALIFORNIA 90250 Pn)

AY-5 encoder chip.) Kit includes keyboard, Far more information plesse call (213) 679-5162 o)
PC board, encoder LSI chip, TTLIC, LED, all STORE HOURS 10 7 Monday - Seturdsy

electronic components and the instructions. (-5

ONLY $54.50 o

o
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RADIO-ELECTRONICS

-
N

P.O. BOX 2, AMESBURY, MASS. 01913

REVERSIBLE SYNCRO—TAPE DRIVE MOTOR
115v 1.,25A 60Hz. This is a capacitor start motor
(10 mfd 370 vac 60 Hz oil capacitor supplied)
The shaft speed is 3250 rpm and the shaft dia
Is .315 x 1 inch long. It is equiped with

lubricated-for life, sealed ball bearings. The size

is $.125 x 3.25 dia. Front mounting is 2.85x2.85
They are currently selling for $60.00...our price..

STOCK NO. 6421R $12.95 2/24.00
METER r/hr
This is a 0 - 20 micro amps meter. The meter
scale is 0 to .5. This attractive meter is encas-
ed In clear plastic. Mounting is a 2.05 dia
hole, the face dia is 2.65. The screw locations
are 120% of each other,
STOCK NO. 5447R $2.50 3/6.00
SOLAR CELLS
See how the sun's energy can be converted
into fun electricity..46v S00ma. This item
is usually sold for $18.00 elsewere........... o
STOCK NO. 1001R $8.95 3/ 24.00
CRYSTAL
4.000,000 MH2z. CR-18A/L. The crystal
can is .75x.75, The pins are .05 thk
and the mounting spacing is .50. STD.
STOCK NO. 1000R 33'95 2/200
gRYSTAL HOLDER STD.

o 91A9R
BATYEAIRs °'6 2/ H.00

AA 1.5v Penlight batteries are great for
equipment and alike. Also advantages for
the hobbiest. All batteries are guaranteed
before shipment. Most all AA batteries
are sold competitvely for 2/1.59.........
but,..... DELTA 'S ey

STOCK NO. 5448R 4/ 1.00
Send for latest free catalog. Minimum order $5, phone orders

welcome: (617) 388-4705. Include sufficient postage; excess will
be refunded. BANKAMERICARD & MASTERCHARGE welcome,
ALL numbers needed for processing. Minimum charge $15.

I

/A DELTA ELECTRONICS 0.
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Sunnyvale, CA 94087

Free monihly catalog—Just send us your name and sddress
----------------------
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' IC Prices ;
1 * SPECIAL PRICES * ]
l MEMORIES , 4152 90 HIGH SPEED 4007 18 .
Rems Do w T S R i85
1 2102 150% aved 75 ;:::: 2 012 18% [ ]
l Proms 74161 5% 74H10 20 4013 -30% '
825235123 195% 74162 s 7aHt1 2 :g:: ;:
—_ 74163 7% *
ETTS 74140 20
! 7400 12 T b Lansy 20, a0 o '
1 02 e 74173 125 74H82 2 ogy bod ]
7403 e i 7 N7 40 4023 15%
1 o e 74175 5% 74103 50 e e [
o o 4177 70 74H108 50
74180 80 4025 20%
1 7410 12 74181 150 LOW POWER 4027 © |
1420 12x 74190 8s SCHOTTKY 4028 60
1 ;:;; ;: 74191 [ 74L500 2 4030 35 ]
1 i = 74192 70% 741502 29 4040 95 ]
s o 74193 70% 74L508 29 4042 &0
] 7440 12% Tare bt LS 1Y) &) prov e 1
o b 74198 125 T4LS27 . 4044 70
1 Y 0% 9602 50% 74LS73 45 4043 8% (]
oo 2 9300 75 7aLS78 [ 4050 ik
i o = 9312 70 74LS151 110 4085 5 ]
o) It 74LS153 110 4068 3
i S 0 SCHOTTKY 7ALS1S7T 110 4069 1% [
7473 22 74501 2 TaLST6Y 150% G4 16
I are 5 74502 25 7405163 150 ‘0;3 16 l
7475 o 74837 40 74LS164 150 4075 16
50 o 74538 60 74LS174 110% 4516 85 .
1 I 5 74585 200 745175 150 4528 75
l 7493 3 745112 80 7405193 150 4585 L] '
7495 9 745139 150 74LS221  150% [ |INEARS
i 74107 2 745140 50 ;:LSZS‘ 150 NESI6T 275 ]
74109 % 74s153 250 L$253 150 NESSSV a3
I 74116 150 748172 450 7aLsasT v so NESS6A 90
7405258 150 [ |
74123 a5 745174 205 1456V 75
] 74141 80 % 745175 208 CcMOS 1458V s2 1
74145 1S 745181 450 4001 16% seev 125
(] 74150 60+ 748197 220 4002 1 567V 135 1
24181 ey 745257 150 4006 % s40L 200
l Order Mivmum $10 00 Adw $1 00 sh PPNG and hamdkng charge per arder Cavlorma residents add 6 sales .
I Tax Al orders sh pped £ 1sP Ciass w 1N n 24 nours l
]| Order the tamous tasn 6 volume Programmed Learning Course  Microcomputer Design 18 & Snap * for [
$99 50 and receive & special $10 00 credit on any group ot IC s
: Satistaction 100° guaranteed C OD Orders Phone (day or mght) 408 354-1448 :

AAAAAAAAAAAAAAAA

ELECTRONIC SLIDE RULE

Kit Includes

Rockwell A4001 IC

HP 9 Digit LED Readouts
Complete Keyboard with Case

PC Board with all Electromic Parts

ROCKWELL A4001 L.C.

SCIENTIFIC CALCULATOR KIT !!

SPECIAL FUNCTION

A

NEW ALARM CLOCK CHIPS
NES55 TIMER | v rars

resty Natorsi 244 nga sag
1

* loverse tnigonometric tunctions tsin 1
cos U tan Ny

* Radum or degree selectable

* T constant

Instructions and Batteres

SPECIFICATION
* 9 digit HP Red Led Displays

W ltgles 0Lt gt Rt ghrtnuss o trol
2 for $1.00 ONLY $350 ea Dats 25 ea ;
PROCRANABLY OPTITTNS PART ‘I
VraATURS 0PTION aalaslacTaoTar
LM567 tny + B0 HZ L] 0 v
TONE Froguency 50 M7 L]
™ DK O
DECODER | [0 | s
D
* Trigonammetric tunctions lsin cos tan} 2 for $2.00 Dunt v ate . I
Rryure .

.25 8 DIGITS|

* 8 digits capacity tor data entry or results

© 1108 ~108)

* Full tloating point

* Dome keyboard for excellent response
Jand preventing double entry input

BASIC FUNCTION

* Algehraic mode operation

* Constant gperations

* Repeat Operations

* Chain operations

* Change sign operdation

* Display and Y register cxchangeable

* One accumulating memory

* Dusplay and memory exchangeable

AAAAAAAAAAAAAAAAAAAAAL

< Dimension 32 SmmitH) x77TmmiW} 145mm (L)
) 932 (M) x3132m W) x52332mIL)

* Logarithms {1n log)

* Anti logarithms lex)

* Power tunctions lyx}
* Recnprocal {1 x)

* Square 100t {\ %

* Display recal)

AC adapter for the unit
$4.50 ea.
*postage $1.50 per unit.

JONLY $24.°9

L C.D. DISPLAY T R EAT
Silver Color \:- Modutatra L
Digits lore HER
ONLY |t nas U
$2.00 each o

NUMERIC DISPLAY WITH
LOGIC TIL 308
Two Preamplitiers
built in a 14 PIN DIP
Channel Separation=
60dB at 10 KHZ
w/Short-Circuit-

Proof Design

ONLY $1.00 each

A

STEREO PRE AMP

1.C. MC 1303L
0.27” 7 segment

SPECIAL SALE
ON I.C. SOCKETS

VVVVVVVVVV;VVVVV“V

1014 PLASTIC CLOCK CASE

Good for clock

$2.25 each / 2 for $4.00

Yyvvvvvvvvvvvvyy

>
>
LED, Latch and ° 14 PIN SOLDER TYPE. or other >
Driver built in 10 for $1.89 instrument >
one chip V2 16 PIN SOLDER TYPE $4.00 each »
ONLY $4.00 ea. 10 for $2.25 >
>
sv REED RELAY MINIMUM ORDER $10 ooo(‘:jlz’[,;;.:e,::‘.::zv:’:g; t::us:'l::::g(: s52°£ cover postage and handhing :
SEND CHECK OR MONEY ORDER TQ
DPST Normal A2

Senior | S7% FORMULA INTERNATIONAL INC.2

Package (l“\\ 12603 CRENSHAW BOULEVARD » HAWTHORNE, CALIFORNIA 90260

For more information piease call (213) 679-5162
STORE HOURS 10-7 Monday - Saturday

11/76 >
WV"WVWVWVVWWWVVYWYYYV’
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:.“:v.:::a‘.t.:,“.‘?:.oh::: . FREE CATALOG AVAILASLE ON REQUESTINCLUDES NOVEMBER SPECIALS

(SRR T W sows of I RESISTORS +1% & +5%, TANTALUM CAPACITORS,
hotes 11 DIP ICs - space loe - # POWER SUPPLY KITS, CLOCK KITS, TOOLS, RESIS- LINEAR MEMORIES DISPLAYS

e s S o P ; > TOR & CAPACITOR KITS & MISCELLANEOUS DEVI- 301 $ .22 103§ .95 DL10A $1.79

o, v~ 31.3008 1 1% CEs . 309K 1702 895 MANS 1.59
‘ mn e 2102 149 MANB 169

3407-5V 5203 8.95 LED's

IC SOCKETS

Solder Tall . low profile m 5260 .95 JUMBO CLEAR 13

8 pin s .17 pin . 741 5261 95 JUMBO ORANGE .15

14 pin 2 28 pin . 1414 F93410 139 MV 50 10/$1.00

16 pin 7 40 pin

18110 » OTHER AVAILABLE RESISTOR KITS

WIRE WRAP . gold plate RESISTOR KIT for additional intormation write lor free catal

14 pin 49

180 carbon fiim rewstors + 5% W or ¥ watt
15 esch of 12 values most needed for solid $9.98
CMOS state electronics. Tst quality reshton
RBOTA DIsA in 4 styvene ulility bot with color code chart.
4001A % 40204 1395 carbon lilm resistors = S% W walt 03255 or ¥ watt 03505
i 105 values with quantities of each determined
40024 . WNA d by typical inage s
4005A 135 40224 . supolied in 2 % thawer, 144 compartemen  $09-00
Soa7A . 40234 . - E5ISTOR ASSORTMENT seel cabinel with plastic drawers.
A 0244 o A A 2208 carbon tilm resinlors + 5% s watt 04255 or ¥ watt 04505

L0 BO25A o 50 revistors per value, 4 values $74.95
4010A 54 s027A . supplied in a 15 drawes, 60 compartment .
SO11A - 4028A - b . seel cabinet with plastic drawers
40124 . WHA . 2610 carbon film resistors + W watt 05255 or % waft 05505
40134 40354 1. p 158 values with quantities of each determined
s 7 ey L ‘ by typical usage $107.00
0154 s 40424 am supplied in a 58 drawes, 158 compartment
4016A J 40494 stee] cabinet with plastic drawers
40174 X 0S50A ! 400 metal lilm reshston © 1% W wan 11251

2 RN 60 tethp coell + 50 PPMRC

74C00 . 74074 10 resintors per value, 40 values $54.95
74C02 . 74C76 supplied in; 15 du_-e::‘ao‘co;np.umem
74C04 74C107 sleel cabinet with nlastic drewers

74C08 74151 TANTALUM CAPACITORKIT $10.95 LINEAR CIRCUITS
74C 10 . 74C 154 8 woled dipped teniadum Cepeion + NN

74C20 74C157 Bt quality Capacion in & duisble dyrene o4 e b .'l 10-5

ncn ra ) . b uMm.bm it tolor code charn ws FPos V Reg 10-5
- $ eac Tuld XV Midd WY  tutd WY 22uld DBy

74C73 . 24C 161 2wt WY 6Buld GV 1O utd Y 1Suid my 07 Op AMP (super 741) mDIP 10-5

Nuid WY Duid WY Fud W Muid v w8 Muro Pur Op Amp mDIP 10-5

309 5% 1A regulator 101
310V tollower Op Amp mDIP
THESE DISCOUNTS APPLY TO TOTAL OF ORDER — SPECIALS INCLUDED 311 Hiped d Comp mDIP 105
319 Hi Speed Dual Comp DIP

w5 w2 | 10%OFF ON ORDERS OVER $25 | i3 s, .o
7417 - 74l tecion limer
Wi %4 1% | 15%OFF ON ORDERS OVER $100| i it

Ta73 . 74158 9 Quad Comparator DIP
74L74 74164 LARGE QUANTITY PRICING AVAILABLE ON REQUEST PO ¥ reg (5% 6V, BV 12V
7478 75 74165 PLEASE SPECIFY iTEM AND QUANTITY 15% 18V, 24v) 10-1
7485 109 PO ¥ reg (5%, 6V, BV, 12V
74186 .65 ’T = ‘ 15V, 18V, 24V) 1O 220
RSCHOTTKY MEMORIES CLOCK KIT AGC Squelch AMPL DIP
741832 » 740595 1101 256 bit RAM MOS 16 pin .39 6 Digits (NS71L) AL Snp deledtor DIP
741540 .45 7408107 . 1103 1024 bit RAM MOS dynamic 18 pin  1.95 MM5314 Clock Circuit AM FMISSB Sirip TO- 5
TALMZ 140 TaLSied 17024 2048 bil PROM static ebectrisally 10.95 o Ll Pon v Reg mDIP
74876 59 7418193 programmable UV erasable 24 pin 2 PC Boards Clock & Display Ie Audio Amp DIP
741890 1.30 7419197 2102 1024 bit RAM static 16 pin 1.95 All Transistors, Resistors bw Audio Amp mDIP
741593 1.30 5203 2048 bit PROM static ebectrirally 10.95 Capacliors & 3 switches with Schematic to Noie Dual preamp DIP
programmable UV erasable 24 pin & Instructions $14.95 1o None Dual preamp DIP
MIGHSPEED 5260 1024 bit RAM MOS dynamic 16 pin  1.95 ° High Skew rate Op Amp
74H00 25 74HR2 5261 1024 bit RAM MOS dynamic 16 pin  1.95 S S Power driser 10-5
74HOT 25 74H30 7489 64 bit ROM TTL 16 pin 2228 4 Digits (NS74) Prec ¥ Reg DiP
74HO4 25 74H40 82523 256 PROM-SCHOTTKY 16 pin 369 MM5312 Clock Circuit timer mDIP
74H08 25 74HS0 £93410 256 bit RAM bi-polar 16 pin 1.95 Dual 555 Timer DIP
7MW 25 74HS2 74187 1024 bit ROM TTL 16 pin S2hy ll’;c Sourd p i Phase Loched Loop DIP
TN 25 74Ms3 74200 256 bit RAM Iri=slate 16 pin 5.45 neteialry transistors, resistafs, Phase Loched Loop DIP
74N 25 74MSS capacitors, diodes & switches. Phase Loched Loop DIP 10-5
T 25 74HeD

T4L30
74142

LOW PO
741500
741502
741504
741508
741810
74520

BB EnEY

WE
3%

%
»%
18
»%

-3

RINE 3 RT3

With schematic & instructions 5 function Gen mDIP 105

CLOCK CHIPS
% : Tone Decoder mDIP
SCHOTTRY MMSIN ::..n muxlplel;::iﬁo. Teep oz $1 0.95‘ O R
'-50.. 60 . — N Hi Speed Vvolt Comp DIP
74500 35 74308 MMS312 & digit mubiplesed 8CD, 7 seg. Ipps. olerlate DISCRETELED'S Dual Ditercnre Commpar DIF
74502 .45 74510 12-24 Mr. 50-60 Hz — 24 pin . AN BRTHS MEs Py AL
74503 .38 74500 MMS314 6 digit mulliplesed 12-24 Hr, 50-60 Mz MANZ 395 My 0 o DM, vid 10-3
74504 45 24 pin g MAN A 9 NSL 100 7] s e :::'Almp o
8000 (MATIONAL) ey ) MANS 225 s ag Comp Op Amp mDIP 105
-6 Lyy. ] . $37AA 46 digit, 12 hour, 60 Hz snooze alarm :::; L ::'I l)r;l 2‘: A';PVD” o 105
& 8230 L brightness control capabifity, alarm MYV 5020 q s Gl
125 5288 o . MANS o s FA1 Mulps Siccro Demod DiIP
80 a5 CT7001 6 digit, haen e, 5060 He. alarm, ;l:::" GREIN .15 1307 FM Mulps Mereo Demod DIP
1.43 8552 tmer and dale clrcuits — 28 pin AMBER .15 136 Op Amp mDIP
133 a5 . END00 gy CleAr 8 1458 Deat Comp Op Amp mDIP
b SE5 I Efr NS71L . 1800 Strreo multipieser DIP
R 13 3900 Qued Ampiit DirP
CTs002 12 digit. 4 funclion fired decimal MULTIPLE DISPLAYS el DA it e R
8000 (SIGNETICS) battery operation — 30 pin 195 | AN (4 7525 Ol s ize mam sy SanssiAcan
823 579 827 259 CT5005 12 diglt, 4 function plus memory, liledL” "'m:‘ b LA 8038 Voltage contr ov v
9000 A : " : 3 igi 8864 9 DIG Led Cath Dvoe DIP
MM5725 :!d.?«‘ 4tunction, flosting decimab = MGl 8 g, 1eed 1O & Teisd DN Uns Driverl it
e . : I init .2 ; 179 75451 Dual Perepheral Dy e
R e 25y et SO IPONCE 75452 Dual Peviphersl Drvers mO1P
DVM CHIP 4% DIGIT operation — 18 pin OPTO ISOLATORS 75453 (1511 Dual Periph Driver mDIP
MAM5330 — P channel desice provides MM5738 :od’:‘;::‘ms :‘:r:;l'l‘ondtl:;“:;rm‘;:d mMCD2 Opto solator diode 1.09 75491 Quad Seq Oriver lor LED DIP
! g
;:v‘“:n‘::n: RO T operation — 24",:,, I 3.95 MCT2 Opto isolator transistor .70 75492 Heu Oagit deiver DIF
i
$9.95 MM5739 9 digit, 4 function, 9V battery

operation — 22 pin ! FREECATALOG AVAILABLE ON REQUEST

Bk
Bk

40 9309 79 %01 .
1.03 9312 .79 %02 79

POCKET CALCULATORKIT

Satisfaction gusranteed. Shipment «ill be made postage prepald within 3 days from
:.'.‘:::'u.:dc::::"o“ § receipt of order. Payment may be made with personal check, charge card (include
PP | number and exp. date}, or money order. Phone Orders — BofA and M/C card or C.O.D.

.1 mid 5 10 mid . Add $1.00 10 cover shipping and handling if order is less than $10.00.
3 mid ! 10 mid 3 California residents add sales tax. Include shipping expense for orders. shipped out of
i ) mid . 15 mid ‘ U.S. and Canada approx. 0% of order.
Calc. Rit. Kit only ;_; "‘:: - ;; "‘:"d -
B ies (alkaline. disp.) o 5 - s
A;"'::“' SR ! 3.3 mid 0 33mid : INTERNATIONAL ELECTRONICS UNLIMITED
.7 mi 4
Jried e P.0.BOX3036-R  MONTEREY, CA. 93940 USA

6.8 mid : 150 mid 15V . e ) PHONE (408) 659-3171
L]

CIRCLE 8 ON FREE INFORMATION CARD

961 H3GW3AON

N
-



CBtesting justbecame a snap.

—

Now one unit does it all.

Hook our versatile Model 388 in line with your
transmitter and instant digital readouts of a trans-
mitters four most important operating parameters
are a turn of a switch away

A front-panel AM Monitor Output makes scope
display of modulation easy. A pushbutton selects
front panel or in-line frequency input. And changing
to 12V operation is easy, too

Get your hands on the new Hickok Model 388 CB
In-Line Tester. We're betting you can't let go

The Hickok Model 388 CB in-Line Tester
is one element of the

modular Hickok CommLine HICKOK
In stock and Comm[
P //79

HICKOK
MONITOR 4_

MDOEL 388 I NP
CB IN-LINE TESTER v B,

MODEL 388

Power avallable from .

. o RADIO SUPPLY CO., INC.
Hickok Model 388X features a precision temperature 855R Conklin St., Farmingdale, N.Y. 11735

compensated crystal oscillator with 1 ppm accuracy. (516) 752-0050

YOUR ONE STOP DISCOUNT CENTER
CB Radios - Test Equipment - Tubes - Tools - Electronic Supplies

Send for FREE 108 page catalog

MODEL 388X

CIRCLE 62 ON FREE INFORMATION CARD

INTEL 8080 CPU $24.50 PRINTED CIRCUIT BOARD TANTULUM CAPACITORS
2518-HEX 32 BIT SR $6.00 41/ x6-1/2" SINGLE SIDED EPDXY PRV A ’ A
21021 1024 8T RAM $ 1.80 BOARD 1/16" thick. unetched 22UF 35V 5/$1.00  6.8UF 35V 3/$1.00 200 95 5 2.00
6280 4K DYNAMIC RAM $12.50 $.50 ea. §/$2.20 “7‘-': 35v 5’:: gg g ’3: ggx $ ‘:g 200 T15 50 3 r,o
5202A UV PROM $12.50 VECTOR BOARD 1" SPACING N e e 500 135 175 T
MM5203 UV PROM $12.50 45" x 6" SHEET $1.25 81
1702A UV PROM $12.50 3.3UF 35V 4/$1.00  100UF 35V $ .50 “SANKEN AUDIO POWER AMPS
52044K PROM . 52495 4'WATT IR LASER DIODE  $7.95 4, 7UFa5V.4i81.00  1SOUFLISV. S 40 $11010 G 10 WATTS $ 690
e Eob - el wrrr b ] Ao s | fRZSEMME B3
L T Py o) Zis SJFTE' ; o NATIONAL MOS DEVICES gggNle DN ZSBIK T SEL
1 TRIM POTS Similar 10 Bours MM NG [) PLED
3010 style Y16"x5/87x1-1/4"; 50, 100, TIS 43 UST . $ T e M Ao DEVICE .. $99.00
1K, 10K, 50K ohms . €R 900 TRIGGER DIODES AIS MM1404- 1.75 MMS060 - 2.75 CCD 201 100 x 100 CHARGE
%_,_'Iﬁg B AR S 3/34.00 2N6028 PROG. UIT $ 55 MMS013- 2.50 MMS061 - 2.50 COUPLED DE VICE
G . - -
TO-18, 200V 1A s 1.5 VERIPAX PC BOARD pAMS016 42 60 MMSSSs TS LINEAR CIRCUITS
: This board is 2 116" single sided paper epoxy A 2 Oty o LM 309K 5V 1A REGULATOR s1.9
TRANSISTOR SPECIALS board, 4% x6%" DRILLED and ETCHED MMB056._ 2.26 723 — 40 + 40VV REGULATOR . . § .50
2N3585 NPN Si TO66 s 95 which will hold up 10 21 single 14 pin IC : 301/748-Hi Per. Op. Amp. s 3
2N3772 NPN Si TO-3 $ 160 or 8, 16, o LSI DIP IC's with busses for e SERIEQ 3207 5,12, 15, OR 24V
2N1908 PNP Si TO-3 $ 1.00 power supply connector. . _ $4.00 AU e NEGATIVE REG $1.50
2NB0SS NPN S: TO-3 Darlington . $ 1.30 MV 5601 YELLOW-GREEN 74L00- 25 Lol J4i%0- 100 709C - Op. Amp 5 .31
2NS086 PNP Si T0-92 413 1.00 BIPOLAR LED $1.25 A0 NG 55 741861 741A or 741C OP AMP s 3
2N4898 PNP TO-66 s 60 MT-2 PHOTO TRANS $ 60 1801218 L L DO lCORIFARATORY $ 35
2N404 PNP GE TO6 /% 1.00 RED, YELLOW. GREEN OR LT e BY a1sa 108 CA 3047 Hi Pef. Op. s 95
2N3919 NPN Si TO-3 RF $ 150 AMBER LARGE LED's ea §$ .20 iy e 37 74155 1.00 3407S, 6, 8,12. 15, m " 24v P0S
MPSA 13 NPN Si T0.92 3/s 1.00 14 PIN DIP SOCKETS s 25 LT, o e 2249, 74157, 78 REG. T0-220 $1.50
2N3767 NPN Si TO-66 s n 16 PIN DIP SOCKETS s 28 7405- .2 40 4181- 100 101 OPER. AMP. HI PERFORM $ 75
2N2222 NPN S TO-18 5/$ 1.00 MOLEX PINS 100/$1.00 7406 .35 7473~ 40 o 1 LM 308 Oper. Amp.. Low Power $ 95
2N3056 NPN Si TO-3 s 80 1000/ 57.50 gL &9 Bpe & oty 747 - DUAL 741 . s 65
2N3904 NPN S TO92 5/S 1.00 8 PIN MINI DIP SOCKETS. $ 2% 7408225 CUCEC. R ol 556 — DUAL TIMER $1.00
2N3906 PNP 51 TO-92 /3 1.00 10 WATT ZENERS 3.9, 4.7, 56, 8.2, 12, 15, 7409- .25 Lo LI WO oL 537 - PRECISION OP. AMP 5170
2N5296 NPN S1 TO 220 $ 50 18, 22, 100, 150 or 200V o $.60 L S JB0- 48 o s 5e LM 3900 - QUAD OP. AMP s .49
2N6109 PNP $i TO-220. s 55 ENERS 4.7 oRis b I811- 25 7483 B0 77-100 LM 324 — QUAD 741 51.50
2N3638 PNP Si TO5 5/8 1,00 Ukdnfed S 4.7,5.6.10.12.15, 7412- a0 7485- 88 560 - PHASE LOCK LOOP $2.00
2N6517 NPN TO92 S 3/5 1,00 180122 casf2s M- a5 game- a5 741007300 561 — PHASE LOCK LOOP $2.00
C/MOS (DIODE CLAMPED) Silicon Power Rectifiers Lot % %0118 365 - PHASE LOCK LOOP 512
74C02- 26 4016- .50 4035 1.75 PRV 1A 3A 12 50A__ 125A nuil- 33 a9 75 TAIC1I0 567 — TONE DECODER 1%
404 2 x 420- 3 -
74C10- 25 4017- 130 _ 4042- 1,60 e 50 7420- 18 7492 49 14192° 80 LM 1310N FM STEREQ DEMOD. . $2.76
4001- 26 4018~ 1 4o 4047- 2.60 il 30 80 7426~ .30 7493- 49 74193~ 90 i
20 07 20 35 115 42 74182-1.25 5038 ICIVOL VAGEICONTIOSC. [T} $3:00
4002- 25 4019 4049- .70 4 35 X -25 7426- .35 7494 8O : LM 370 - AGC SOUELCH AMP. . $115
4006- 143 4022 130 4050 70 100 09 25 50 140 650 7427- 28 7495- B0 74195 74 555 25 — 2 HR. TIMER. s 45
4007— 26 4023- 25 4055- 1.20 600 11 30 W 180 850 7430— .16 7496 .73 14196-1.10 553 QUAD TIMER $2.50
4009~ 60 4024- 125 4066~ 1.20 90 230 1050 2432 30 74107- 40 15324-1.75 FCD 810 OPTO-1ISOLATOR s 80
4010- 60 4025- 25 4071~ 30 10 2 12.50 7M37- .30 121 39 75491 .60 1458 DUAL OP AMP $ 60
2011- 75 4027- 65 4077- 70 38— 30 4 15 75492= {60 LM 380 — 2W AUDIO AMP $ 95
4012- 75 4028- 150 4081- 3§ SILICON SOLAR CELLS 7440 .18 74125 60 LM 377 — 2W Stereo Audio Amp. . $2.50
4013 50 4029-175 40%6-1.20 LM 381 — STEREO PREAMP. $1.50
4016- 1.40 4030~ 90 2%" dlameter P Acurg SV ILORIES! LM 382 — DUAL AUDIO PREAMP  $1.50
CTS-206-4 Four SPST switches LM 311 — HI PER. COMPARATOR $ .90
et o S 5V at 500 ma. . . . . $5.00 ea., 6/527.50 in one minkdip package. . $1.50 LM 319 et 1o Spaet G b
HP 7740-3" C.C. $1.40 CTS-2068 Eight SPST switches in a 16 LM 339 _ DUAD COMPARATOR $1.50
REQULATED MODULAR T T | T e —
NS 33.3 dig. array $1.35
oL 747 $2.75 DEEVYEOR SORPLIES AY-5-1013-A30K ses /par.. par /ser. uni PRV 1A 10A 25A | 6A 35A
VISVAG NPT $27.95 renss] UART $6.95 100 40 .70 3.30| 40 .50 1.20
Send 25¢ for our catalog featuring §VDC AT 1A. 115VAC INPUT $24.95 ALCO MINIATURE TOGGLE swncuss 200 .70 110 1.75 ) .70 160
Tramsistors and Rectifiers 12 VDC AT 5 AMP $24.95 MTA 106 SPOT 1.20 400 1.10 1.60 2.60 20 2.20
148 Hampshire St.. Cambridge, Mass. TN 4148 (1N914) — 1573100 MTA 206 DPDT ,‘ 0 600 170 230

Torms: FOB Cambridgs, Mass. SOLID STATE SALES WE SHIP OVER 95%

Send Check or Money Order. OF OUR ORDERS THE
P.0. BOX 74D DAY WE RECEIVE THEM

Include Post: 8, Minimum

Order $5.00, COD'S $20.00 SOMERVILLE, MASS. 02143 TEL. (617) 547-4005

RADIO-ELECTRONICS
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e i e e
IMAGINE! 7 SWITCHES ON A DIP!

‘ Tease Resistant Quer-Center Switching Agtior <=

itive Detent For Tactile Feel!
’l,)t’xr Resistan! Construction! Cat. No. 1)1:1.71
Low Profile Max. Height Above P.C ,
Poly Paks exclusive DIP SWITCHES. Provides hishly
eliable, low-cost means of munuully prourmT(ngI“ I
varisty of mico-miniature clecrical- Ilt;cl'o':l:“:‘m\;
Ench device rocker nclunt";d ICSnge h::“n“

E PENNY SALE
PULAR DEMAND

dlnerem ejreuits on ‘n e aitiant illed
ECONOMICAL, igantn, 8 ("5 1 -ockel. it Type
phoepher brovss Iiﬂ." 517&'&"7222”:?3:».&2, %0 VDC onyasy  Me 21dr
! Each aw, T s .
Nizece '3' 100 ma. Meets MIL nneca Size % x — SNTa02 22 33 SN7ass 82 -83
SN7403 22 33 I| SN7a9g sc 4
ECONOMIZE st O o T
cnyaoe 38 37 SN73126 120 139
nysor  as oy SN74132 19g 196
WITH sNragy 22 2 SN7a141 112 113
swate 33 33 | Dimalss Me2 1o
- ™ - .23 74148  3.2% ¢
s0ld out™ {x aow back! POLY PAKS {s In the SOLAR SN7a11 27 3.26
SyLoiimselqwrsipatgnt St cad ENERGY badiness,  Wa. et in many fields and snraiy oy 38 | Lswratso 33 G
L Ecllsin 10 times Jess spocel + onoe agaln we have " SHONE" *thern ‘sl These. bivs SN7a20 22 33 sNI81s3 110 g
e spage projects td Y energy chips wers used by the Naonal Aeronautical sN7a2) 5 23 1} 4154 183 ;g
o Fraction of original costl ) BSpace Agency A) for SPACE & TELEPHONIC sn7a23  ay  36 SN73187 109 ;44
® Rectangular shapes save space oo»mumcnlon snsu.m:sv Forced to unlosd due SN7425 (37 as SN74158 155 ise
e to the economy pinch; tactory & POLY PAKS now give sn7a30 3 .38 SN73160 139 1 eg
$8€ you these nifty chips to stimulate nil _energy-economy- sw7433 32 33 SN7a163 159 1.81
Cat. No. Type Size MA MW Sajs 3 for ‘Ninking hobbyists. Converts Solsr to Electricel Energy) O sN7ase 23 ;; | ::;:154 179 180
11R 1229 N210CG 2x1 S0 21 $1.49 $3.00 We are stocking 4 slzes: measured in centimeters SN7342 .97 93 SNY.IG, 1.79 1.80
11R3230 MN220€6 2x2 100 42 1,98 5.00 1 2 x 2, 2 x 4, 1% 2 linked together. Sllicon SN744s .97 .98 s'”‘l?.' 1.69 1.70
11R3232 N120S 2x2 100 t 2,49 B.50 plate” forms the basis of the cell. it's & SNT446 110 1.3 SN7 174 tlaz 143
11R3231A N240CG® 2x4 200 88 3.30 B.00 Sever! Each cell (chlp) g cmtu 0 SN7447 110 111 SN a17s 345 1.36
11R323(B N420CG* 4x2 200 88 3.50 8.00 different current capabilltie SN7448 1010 111 MTaire 1les 180
1 Two 1 x 2's shingled together; oquals 1 volt “multiple chip bullding’‘. Each c-ll has blue-reflec SN7aso 22 232 74177 1.s9 1.60
* State lst and 2nd grid choices. 1 oz coated-surface and with transparent protection, - SN7as) .27 28 ::7“51 3.7s 376
O sN74a73 a ‘as 74184 215 3
p— [ cnoosE ANY 0478w wa | Dawiise 273 272 ORDERBY
SN74s . 3 o/t 2.7
LARGEST CLOCK PANEL! BARRE. oL Snises 130 log | Omwraiss 125 8 CAT.NO.
SNY4 g 198 -
5 ¢ 1.2° HIGH, 4-DIGIT, T-SEGMENT L "?\’LE(QAAINE SNoat oy e Sh14196 213 239 11R1983 &
[} xan dischargel  Interfaces directiy to TH Sn7as0 109 36 SNra1ss 225 22¢ TYPE NO
MMS316 chip which FREE WI SNTagr 1.01 N7a199 225 2726 -
2 we are offering FREE! oRDERS 81 92 AT LEFT
' P Cat.No.11R3248 $25
s 35 We have never seen o disital clock panel with charasters . - |
| Panel m Chip a0 high. orange color so bright. [t's by far the fineat a4 REPEATER 0
penel we've sojd. The substrate in ‘‘sandwiched” be- BLASTAWAY ] o e v
tween Y4 thick panels of glxss. Each of the printed ON 1N4000 e
circuit pine is lettered or numbered to correspond pin- RECTIFIE | OFFICE
for-pin interfacing with the tamous MMB316 clock ehip, R PRICES ' 3
which WE GIVE FREEI Power requiremante 170 volta [[ PIV  su “= Facrog
earer ,..... fren cies for adpde LYo mlie’ per sement.’Includes colon yool | l:4°0l 5010 for asc v
panel purchas, ve Size 43/ x 1-9/16%. Makes & nifty Jooking digital clock “:ggg ;oo 10 for g5¢ 2, sho
00.1
L <3 s REVOLUYIONARVI @

MMsELs ehl 9
| = for home, office, ham or radio station, lab, etc. m_ Bios Ndoos
— L 1Ns00s soo 10 for gs¢ |

TOUCH TONE

00000000000000000000000000000000000000sansatsctesetarf L 1na006 010 for o
all magnetic prox- PROXIMITY REED SWITCHES 1nd007 1000 10/fer 1 55
reed switches are  FOR BURGLAR ALARMS .= — .29 —J *
FULL EPOXY SILICOK BRIDGE RECTIFIERS, . ENCODER KIT

idesl tor all types of burg-

lar "aiarms. One case con- \ wave
Plv 2 Amp . Amp 10 AMP
taln Ainle .p 1¢
$  Jhich actuFtes & Nnr.ml y 5“ 50 0% .69 (] % .88 (] 31.49 1.25M, 2-meter and 8-meter amateur radlo operators
awitch in ot > 100 [ .79 (] .99 1.69 if your rig is mobile, convert it easily to a mobile
within ndln-mn 3.. 200 (] 950 1.25 [ 1.89 telephone station and contact your home, shop, schaol
$ of 17 Mount on windowa V= 490 O 1518 Ws01 § 2763 fuctory TTE-100 touch tone sncoder kit. Kit includes
& doors, on back of vatu- = B i O 175 ode: 2 amp 8 | Chomerica touch tone pad. Motorols MC14410 chip,
able equipmeat, etc. Pro- B ,} 1 E 135 10-5 cane trimpot. renistora, zener. diagram, and G-10 pe board
tect yout home, car, and L L | B J Electrical speca 2-18 v
$ ahops catmad inBieD <L = 8 Amp 1/2x1/2 x 3/16 sq. PP output. * Lesa 1-MC cryatal. Cat. No. nanss
eeueessssssssscsssencans = Zees8000s00s0ss000s000000s0s000 B o
~ I cat. No. Doscripticn Sale BUY 'EM SEPARATELY
' — — - —m— - 11R3149 Touch Tons Pad $4.50 383 P.C. B a 2.9%
~ CB'ern  ATTENTION!  For 11R3382 MC1da10Chip 1030  11R338 S 2%

your CB ot ilum rigs -

115V to 12VDC converter! ° 2

Built-in automatic RESET 8 Never before offered (fas 3

< 3 for 380, reuit bresier Foweria wnnnad s DIGITAL CLOCK
amps (8 ampe peak) maker & est in Digital Clock cir- 8

it ideal for SSB rigs, 1ool : 4-digit, 3

E: Attractive walnut like meta} ..!lxhl LED built-in red Cat. No g

0 CITIZENS BAND 7+ it s MR3RE o ]

yxzd § ti-fun uon larm chip, 11R3a11 ¢

mater dusian. Bukiin i mounted on a 13 x g

1 s cult breaker. Front panel Vo¥ module. lias all necen g
. POWER SUPPLY [ uois to ooy || gl T e MODULE ;

o ‘ ® 12VDC @ 3 AMPS LED light. For 115 VAC mounted on module by fac- WITH ¢
| S ) o 60 cycle. Saves you mans tory, to require ouly 8 . ” k
® REGULATED, CONTINUOUS DUTY 825 Jool Wi B o2 s . e y ]

R CONVERTS CB, HAM RIGS TO HOME o0 unction swichud, bug ¥ BUILT-IN

~ . Cet. No. 11R3482 ness and voltage dirider 3

{ ~ ® COMPLETELY WIRED control. 12-18 “voit fila- “CHIP™ ¢
ment tranaformer, AC line g

sed anG case. Makes eani- 8

?

0000000000000 0000080000000802000000000060000000000000200000000000
ECC INDUSTRIAL SPEED CONTROL
Repeat of a selloutl A $30 item. made by ECC tamous

3forsiae for semiconductors, desizned and built this speed
control tor XEROX, Controls home, shop and industrial
ilghting too. Rsted at 1200 watts. A very elaborate

circuit for coatrolling many electrical and slectronic
devices. Easily controls speeds of electric drills, brush
type motors, etc. Built with heavy duty aluminum fram-
jng, Complete with external 60K pot, for varlable

g

wl ®"nonze slarm trig-
gers), Alarm display (telis 209 hookup dlagrams.
you when alarm triggers),

bullt-in  alarm and  radio
tput: s funct.ons
o Seconds, Slarp timer up to l
g ll hour, fast set, Snooze
slarm  dixplay YOU Algem ON/OFF. Instruction

200600600000p 0

Shpg. wt. T ozs,

@ 3-5-6 Biadersl
118 vaC)
Compect!
Lightwslght)

@ Only 3-11/16” sa
x 143" deepl

speed control, snd seriea re
D wires for 115VAC 60 cycles,
10/32 mounting stud. Outperforms our previous =el
oul. With hookup diugram, Use as temperature con-
troller too. Wt. 2 Ibe. Cat.Noa 1R 3392
000000000000000000000000000 0000000000000000000000000000

0000000000000 0000000

0000000000000 0000000 0

Nuw anyone can afford these neat Muffin and Centaur
Fanx hy Rotron. Used extensively for hi-fi eqpt because
ot low-cost, dependable coaling, as well sx Mushing
e er Hice nen ight

ecto transmitters. receivers & morel W Iu y

I b LO\V NOISE LEVEL! Humidity & mol {
tant mator. REVERSIBLE AIR FLOW! Imprdnn:- pro.
rd, Suitable for = 40° to 4 160° F. Both 118 VA",.
0 rpm, 15 watts, |ﬁamr- Impul flame re i.
pulycarhonate in o« reed phenolic
k. Blow away m-h orices -|m our Muffin

and Centaur fanst Removed fr new equipment. Money

¢ Uses Encoder MOS ROM * 7 “LED" test feature ' 4
Modes

KEYB"A"“ mlm-u; (ﬂ:,‘”,_f_:»mm— » .. i
ENGODER Seassas paaas

ape

: T‘ o T ¢ MU i el
- '_“ # ,* 11R3108 “Muftin’’ 3-blede Shpg. wt
hi N 11R3109 "Centaur 22'' S-bisde 1¥a 1bs
- L —_— 11R3110 “"Centaur’’ 6-blade

|+ 63key nespowa | [ FAIRCHILD, NATIONAL
| VOLTAGE REGULATOR PANIC

Doubl === =
si‘:lued € Outputs — standard . 2
PC ASCH 7 bits £ )¢ } ® 1.AMP RATING Z
plus strobe L1 Lo | YOUR ® T0.220 or TO-3 CASES
board e — | CHOICE o ® POSITIVE OR NEGATIVE &
hau 4 o * ¢ State volluge a

| 3 for cCat. No. 11R3449 Positive Voitage

. ¥ a" c “.. 30 -:. ""‘,: : de Tran aﬁ%gg D KIT || s2.75 Cot No. 1iR3350 Negative Voltege®* style when ordering
sian. A and " placaNotc ptl © — — = ——
b out b Electrienl sprx: soltage requirements : Terms: Add postage Rated: net 30 SALLY
oy oy Ol oG 00T, 0 . 5 | Retait 16.18 el Carmine St. Wakeneid, | O Send for FREE
1 d °C bowrd we huve A NEW KEVBOARD TF TURE R idis L] ORDERI-=sAlo0 Fall-Winter CATALOG

4 mode: normal, sh)
fon xhi uch rd. st L 3 spl !
N 3 fu nx: Ke A R at eode for the depressed ke TTI. compautibl Kit
! cludes e 1, b ROM EDs .'_L—,
i KETS We

resirtors, cupac TTL IC’s und SOCKETS
P.0. BOX 942R LYNNFIELD, MASS. 01940

sde diagrum and winng instructons, ROM de. Wt

Cat. No. 11R3208 Kevboard & Encoder Mit $59.98 inc
Cat. No. 11R3209 Keyboard & Encoder Wired 69.95 7 lbx Size oversl

© Poly Paks Inc® Wakefield, Mass., U.5.A. 1976
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LIVE IN THE WORLD

GREAT FOR CHRI ]

A UNIQUE SELECTION OF MEMORABLE,
LONG-LASTING GIFTS FOR ALL AGE

OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed with
exciing and unusual values in eleclronic. hobby
and science items plus 4.500 finds for fun, study
or profil for every member of the tamily

A BETTER LIFE
STARTS HERE

NEW! THE UNIQUE EDMUND
4%"” NEWTONIAN
RICHEST FIELD
REFLECTOR
TELESCOPE.

SUPER POWER
FOR ANY AM RADIO

New antenna assist turns a tiny
transistor into a tiger, has pulled
in stations 1000* miles away! Just
set beside radio (no wires, clips,
grounding) and fine-tune Select-A-
Tenna’s dial to same frequency—
‘‘gangbusters’! Great for clearing
weak signals in radio depressed areas, off-coast islands,
crowded frequency stations. Solid state—uses no electricity,
2?""'»5““7‘2' 095

ock No. 72, EH 19.95 b gift—it's even bright red!
Ultra Select-A-Tenna N s Ppd

(*Over 1000 ML.) .. . $24.95 Ppd. No. 2001EH ...... wreeeenn. $129.95 Ppd.
® 0000000000000 0000 Spcl. Introductory Price! Goes to $149.95 Dec. 25, 1976

NASA-CHOSEN FOR ® O 000000000000 09 0 00

Clearest, brightest, most spectacular wide angle views of moon, stars,
comets, galaxies ever—and portable! See heavenly wonders! Sets up In sec-
onds (precollimated, ready to use). Pop the eyepiece in, focus—and zing!
3Y%2° field of view gives you more stars in a single view than any other type
‘scope! Bright, crisp, finely resolved images. For sky gazing and earth gaz-
ing! Take it anywhere (only 177, 10 Ib.), easily use it over your shoulder,
(has adjustable carrying strap), in your lap, on a tripod; rotate the spherical
base on its own mount for use on a table, car hood. Top quality optical sys-
tem features 4%, 1/4 parabolic primary mirror (% wave, 17" F.L): std
28mm Kellner eyepiece (15X). No other telescope like it. Great Christmas

APOLLO/SOYUZ

157 mi. out in space, the Astronauts used
this super 20x binocular (modified) to
view Earth! Our biggest, most powerful for
distance, Far-off objects come in big, clear
& sharp to the edge through big 60mm ob.
jective lenses; 173.1t. field of view at 1000

yds. Relative brightness, 9.0. Fully coated optics: 20X spcl design eye'lenses.
Coated BK-7 Porro prism. Extra long All-American style with fold-down rub-

ber eyecups. Includes case & straps.

No. 1556EH . . . (9%x8%2'"; 47.5 oz.).. ...$99.95 Ppd.
No. 1559EH . . . (4%2x6%"’; 19 oz.)..... ...$29.95 Ppd.

® 00000000000 00000
AN ULTRA-MINIATURE
AM RADIO!

It's about the size of a small matchbox—
and your ear will light up when you hear it.
Pulls in stations with amazing volume and
clarity (number depends on locale), yet you
can wear it on your key chain, conceal it in
pocket or purse! Get news, sports, music

wherever you go—listen to the game as you watch it at the stadium. Just in-
sert the earplug (incl) and your directional AM mini marvel plays! Runs ab.

100 hrs. on 2 hearing aid batts (incl). A super gift!

No. 1976EH . . . (LESS THAN 1% [0 721 T $14.95 Ppd.
® ® 0009000000000 000
furnace exhaust pipe, slip Heat Exchanger

FUEL MISER
v
| ‘w
’ 'i 4
in. At 125° tan automat. forces clean air

RECLAIMS HEAT
Save your 40% wasted heat to warm a

through unit which heats to over 200°F., can be ducted to 20 ft. from unit.
110v AC. Inst.

basement, garage or rec room at no extra
cost! Instead of going ""up the chimney" it
goes where you want it. Remove part of
No. 19,194EH . . . (5" DIA.) Shpg. 17 bb. ................$121.50 FOB
No. 19,195EH . . . (6" DIA.) Shpg. 17 Ib. . ...$121.50 FOB
No. 19,198EH . . . (7" DIA.) Shpg. 17 Ib. .. $121.50 FOB

MAIL COUPON FOR

18 HOURS' WEATHER
AT A GLANCE

Glance at our Weather Wizard and know what
to expect for the next 8:18 hrs. Be up to 8O-
85% accurate (better than most pro's)!
Based on wind—no charts, dials—no compu
tations! Program WW for your location once,
then forecasting is automatic. Rootmounted
windvane sends pulses to indoor control unit programmed w/ 75 yrs. data; inter-
prets on 3 panel lights (Unsettled; Fair; Change). Who needs TV! Incls vane,
support, 60 ft. of cable, 5x4%2x3%" control unit, instruc.

No. 72,200EH. . . (110V, 60 CYCLES).....

...$99.95 Ppd.

WORLD'S SMALLEST

pEpmer e | ] Y HI-FI (6%x4%x6")
& | E Now. the gorgeous sound of true hi-th w/
} ; R a receiver & sep. 8.ohm speaker
R— 1%

(6%x11x6"*) small enough, and priced iow

enough. to go in your bedroom, den

kitchen, office. shop! Great for doctors.

dentists. Its wide-range rich sound com
pares favorably to any stereo at its price. but it's not—it's a monophonic
FM radio into which you can plug a cassette, etc. (record. play back) Hi-
system has Baxandall type controls (ab. 12 dB boost or cut @ 100 Hz &
10 KHz). Beautiful!

No. 72,262EH....(120V AC)

$127.50 Ppd.

_ SOLAR ENERGY
=2 CUBE!

*g;q 1 Unique demonstrator dramatically shows

3N how sunlight converts to kinetic energy.

i B Clear plastic Solar Energy Cube placed in

the sun with its 3 highly efficient silicon so-

“ 44 lar cells powers the motor to whirl the pro-

pelier! Urut actually produces 1.5v DC,
225ma. Same cells found in our mighty panels. Speed directly related to
sunlight available. Nothing to wear out! Great for executives. hobbyists,
teachers.

No. 42,287EH . . . (4x4x4") .....c.cccucecevuuene. P $19.95 Ppd.

GIANT FREE

COMPLETE AND MAIL WITH CHECK, M. 0. OR CHARGE NO.
EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, N_J. 08007

(609) 547-3488
CATALOG! How Many Stock No. Dmr)ipt on Price Esch Tote! :
164 PAGES « MORE THAN B p|EaSE SEND GIANT
4500 sarcains I FREE CATALOG “EH” :
Completely new 1977 edition. New items, categories, -

»n illustrations. Dozens of electrical and electromagnetic i Charge my T American Exp (]
O parts, accessories. Enormous selection of Astro- 8 ™ BankAmericard O Master Chg Add Handling Charge $1.00
b3 nomical Telescopes. Unique lighting and ecological [J = N " | enclose —_— [ ]
5 items. Microscopes, Binocuiars, Magnifiers, Magnets, _ Interbank No. I:EED ld [T ‘ Ocheck [ money order for TOTAL $ i
c Lenses, Prisms. Hard-to-get surplus bargains, tngen- My Card No. s S N
[ lous scientific tools. 1000's of components. (| : (]
© | EDMUND SCIENTIFIC CO. LI T T I TTITTTTTITT] signaure
w 300 Edscorp Building, Barrington, N.J. 08007 ] L |
o Please rush Free Giant Catalog “EH'". i Card Expiration Date_________ Name ]
C') Name 30-DAY MONEY-BACX GUARANTEE.
F d B You must be satisfied or return Address [ |
< Address - u i :: un;;t{rchase in 30 days for full City State. Zip (]
o 'CIty o w— State 2 T Il G S S D GE S 5 S S G OGN G S G S G G G G5 G G B GD a0 B GE G5 G5 G5 G
124 CIRCLE 20 ON FREE INFORMATION CARD




Riley really rallied

to our*rally ‘round the tab’

Our 1976 “‘rally 'round the tab’ award pro-
gram is under way, and a lot of dealers and
technicians are already collecting awards rang-
ing from coffeemakers to camping gear.

You can start collecting, too. All you have to
do is tear off the tab—the end flap of Sylvania
receiving tube boxes with the Waltham, Third
Ave. or Broadway address on it.

And save color picture-tube serial labels, too.
They're worth the equivalent of 20 receiving
tube tabs. (You'll find the label on the upper
left-hand corner of every carton.)

Then just pick the awards you want from
over 300 items in the official catalog and drop
your order in the mail. Keep in mind, the pro-
gram ends at midnight November 30th, 1976.

You can get your catalog, order forms and
mailing kit from your local Sylvania Distributor
or from Sylvania Award Headquarters, P.O.
Box 4000, Fenton, Missouri 63026.

Start your tab collection today. It's our way
of helping you to live the life of Riley.

(G113 SYWANIA
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Experience is the best teacher. You
might settle for any CB first time around.
Understandably. A lot of people think
they're all pretty much alike But you'l
soon discover that, like everything else,
there are exceptions

Ask the pros. America’s long distance
truckers These guys talk CB day in and
day out. And they demand the best.
That's why truckers refer to the Cobra
29 as "The Diesel Mobile'

Listen to Cobra. You'll hear a big
difference. Because the Cobra 29 gives
you features which assure crystal clear
reception. Like switchable noise limiting
and blanking, to cut out practically all
pulse and ignition interference. Add
squelch control and RF gain and you've
got exceptional —adjustable —receiver
clarity Even in the heaviest CB traffic.
You also get Delta Tuning which makes
up for the other guy, because even off-
frequency transmitters are pulled in
Perfectly.

Talk to Cobra. And you know you're
punching through. One glance at the

29's over-sized illuminated meter tells
you just how much power you're punch-
ing out and pulling in. For voice modula-
tion the DynaMike delivers at 100%
Same way with power: The 29 transmits
at maximum power levels.

Sooner or later you'll get a Cobra.
And you'll get engineering and cratts-
manship second to none. Performance
that will make your first CB seem
obsolete. Reliability and durability that
have set standards for the industry.
Above all, you'll get power. The power
to punch through loud and clear like
nothing else. Because when it comes to
CB radio, nothing punches through loud

and clear like a Cobra.gi
( obra

Punches through loud and clear.

Cobra Commuanications Products

DYNASCAN CORPORATION
6460 W. Cortland St., Chicage, Lllinois 60635

IF YOUR FIRST CB ISN'T ACOBRA
YOUR SECOND ONE WILL BE.




