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3 SMASH HITS...the 60 Series family
Ruggedness = Safety = Overload Protection
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16K RAM KITS. .. .13.95

Set of 8 NEC 4116 200 ns. Guaranieed one full
year

DISKETTES

ALPHA DISKS. .. .. .21.95
Single sided, certified Double Density 40 Tracks,
with Hub-ring. Box of 10. Guaranteed one full
year,

VERBATIM DATALIFE

MD 525-01, 10, 16 26,50
MD 550-01, 10, 16 44.50
MD 557-01, 10, 16 45,60
MD 577-01, 10, 16 34,80
FD 32 or 34-9000 36.00
FD 32 or 34-8000 44,95
FD 34-4001 48.60
DISKETTE STORAGE

5% "' PLASTIC LIBRARY CASE 2,50
8'° PLASTIC LIBRARY CASE 3.50

PLASTIC STORAGE BINDER w/ Inserts 9.95

PROTECTOR 5% "' (50 Disk Capacity). .. .21.95
PROTECTOR 8'* (50 Disk Capacity) 24,95
PRINTERS

ANADEX DP 8500 1295.00
ANADEX DP 9501 1295.00
C-ITOH 25 CPS PARALLEL 1440.00
C-ITOH 25 CPS SERIAL 1495.00
C-ITOH 45 CPS PARALLEL 1770.00
C-ITOH 40 CPS SERIAL 1870.00
EPSON MX-80 SCALL
EPSON MX-80 F/T SCALL
EPSON MX-100 GRAPHIC SCALL
EPSON GRAFTRAX 90.00
|DS-445G PAPER TIGER 779.00
|DS-460G PAPER TIGER 945.00
|DS-560G PAPER TIGER 1195.00
NEC SPINWRITER 3510 S. RO 2195.00
NEC SPINWRITER 3530 P. RO 2185.00
NEC SPINWRITER 7710 S. RO 2645.00
NEC SPINWRITER 7730 P, RO 2645.00
NEC SPINWRITER 7700 D SELLUM 2795.00
NEC SPINWRITER 3500 SELLUM 2295.00
OKIDATA MICROLINE 80 389.00
OKIDATA MICROLINE 82A 569.00
OKIDATA MICROLINE 83A 799.00
OKIDATA MICROLINE 84 1189.00
QUME9/45 2149.00
MALIBU 200 DUAL MODE 2695.00

APPLE HARDWARE

VERSA WRITER DIGITIZER 259.00
ABT APPLE KEYPAD 119.00

MICROSOFT Z-80 SOFTWARD 299.00

MICROSOFT RAMCARD 159.00 ISOLATORS

VIDEX 80 x 24 VIDEO CARD 299.00  [S0-1 3-SOCKET 53.95

VIDEX KEYBOARD ENHANCER || 120.00  150-2 6-SOCKET 53.95

VIDEX ENHANCER REV 0-6 99.00

VIDEX SOFT SWITCH 29.00

M & R SUPERTERM 80 x 24 VIDEQ BD. 315.00 BARE DRIVES

NEC 12" GREEN MONITOR 192.00 TANDON 5% INCH

NEC 13" COLOR MONITOR 399.00  100-1 SINGLE HEAD 40 TRK 219.00

SANYD 12'* MONITOR (B & W) 24900  100-2 DUAL HEAD 40 TRK 299.00

SANYOD 12" MONITOR (GREEN) 269.00  100-3 SINGLE HEAD 80 TRK 299.00

SANYO 13! COLOR MONITOR 469.00  100-4 DUAL HEAD 80 TRK 429.00

SSM AID BOARD (INTERFACE) A& T . 165.00

SSM AID BOARD (INTERFACE) KIT. . 13500 TANDON THINLINE 8 INCH

ZENITH 13" HI RES. GREEN MON 139.00  848-1SINGLE SIDE 459,00

APPLE FAN 4495  B48-2 DUAL SIDE 549.00

T/G JOYSTICK 54,95

T/G PADDLE. 34.95

VERSA E-Z PORT 2195 MICRO PRiO

MICRO SCI A40 W/CONTHOLLER 47900 APPLE CP/M®

MICRO SCI A40 W/0 CONTROLLER, .. 409.00  WORDSTAR* 259.00

MICRO SCI A70 W/CONTROLLER 62000  SUPERSORT* 145.00

MICRO SCI A70 W/0 CONTROLLER. ~ 549.00  MAILMERGE* 90,00

THE MILL-PASCAL SPEED UP 329.00  DATASTAR® 215.00

PROMETHEUS VERSACARD 229.00  SPELLSTAR® 169.00
CALCSTAR® 239.00

MODEMS CP/M®

NOVATION CAT ACOUSTIC MODEM. . 145,00  WORDSTAR 310.00

NOVATION D-CAT DIRECT CONNECT . 165.00  SUPERSORT 195.00

NOVATION AUTD-CAT AUTO ANS 219.00 MAILMERGE 110.00

NOVATION APPLE-CAT 34000  DATASTAR 245.00

UDS 103 LP DIRECT CONNECT 175.00  SPELLSTAR 185.00

LIDS 103 JLP AUTO ANS 209.00  CALCSTAR 169.00

HAYES MICROMODEM || (APPLE) 299,00

HAYES 100 MODEM (S-100) 325.00

HAYES SMART MODEM (RS-232) 249,00 MICROSOFT

HAYES CHRONOGRAPH 22500 APPLE

LEXICON LX-11 MODEM 109.00  FORTRAN® 165,00

We built a reputation on our prices and your satisfaction.
We guarantee everything for 30 days. If anything is wrong, return the item
and we'll make it right. And, of course, we'll pay the shipping charges
We accept Visa and Master Card on all orders; COD orders, up to $300.00.
Add $2.00 for standard UPS shipping and handling on orders under 50 Ibs,
delivered in continental U.S. Call for shipping charges over 50 Ibs. Foreign,
FPO and APO orders, add 15% for shipping. Californians add 6% sales tax.
Prices quoted are for stock on hand and subject to change without notice.

To order, or for information, call:

(213) 706-

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362
CIRCLE 45 ON FREE INFORMATION CARD

BASIC COMPILER® 315.00
coBOL* 595.00
Z-80 SOFTCARD 299.00
RAMCARD 159.00
TYPING TUTOR 17.95
OLYMPIC DECATHLON 24.95
TASC APPLESOFT COMPILER 159.00
CP/M®

BASIC 80 299.00
BASIC. COMPILER 319.00
FORTRAN 80 369.00
COBOL 80 595.00

APPLE SOFTWARE

MAGIC WINDOW 79.00
DB MASTER (NEW) 179.00
PFS: PERSONAL FILING SYSTEM 79.00
PFS: REPORT 79.00
Z-TERM*® 89.95
ASCII EXPRESS 63.95
HAYDEN APPLESOFT COMPILER 149.00
EASY WRITER-PRO 199,00
EXPEDITER || APPLESOFT COMPILER 73.95
A-STAT COMP. STATISTICS PKG. 119.00
SUPER TEXT I 129.00
PERSONAL SOFTWARE

DESKTOP PLAN 11 159.00
CCA DATA MGMT. SYSTEM £9.00
VISIPLOT 159.00
VISITREND/VISIPLOT 193,00
VISIDEX 159.00
VISITERM 129.00
VISICALC 3.3 159,00
VISIFILES 199.00
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Save on

Scanners!
NEW Rebates!

Communications Electronics, the
world's largest distributor of radio scan-
ners, celebrates 1982 with big savings on
Bearcat scanners. Electra Company, the
manufacturers of Bearcat scanners is
offering consumer rebates on their great
line of scanners, when purchased be-
tween February 1 and March 15, 1982.

With your scanner, you can monitor the
exciting two-way radio conversations of
police and fire departments, intelligence
agencies, mobile telephones, energy/oil
exploration crews, and more. Some scan-
ners can even monitor aircraft transmis-
sions! You canactually hearthe news before
it's news. If you do not own a scanner for
yourself, now's the time to buy your new
scanner from Communications Electron-
ics. Choose the scanner that's right for you,
then call our toll-free number to place your
order with your Visa or Master Card.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat$350

The Ultimate Synthesized Scanner!

List price $599.95/CE price $399.00/$50.00 rebate
Your final cost is a low $349.00

7-Band, 50 Channel ® Alpha-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fluorescent Display switches from "numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Order your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $349.00/$50.00 rebate
Your final cost is a low $299.00

7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluc-
rescent digital display, so it's ideal for mobile
applications, The Bearcat 300 now hasthese added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keystopermitlock-in/lock-out of any band for
more efficient service search.

NEW! Bearcat® 350

FREE Bearcat® Rebate Offer
Get a coupon good for a $50 rebate when you purchase a
Bearcat 350 or 300; $25 rebate on model 250 or 20/20; $15
rebate on model 210XL: $10 rebate on model 160 or 4-6
Thin Scan To get your rebate, mail rebate coupon with your
original dated sales receipt and the Bearcal model number
from the carton to Electra. You'll receive your rebate in four
to six weeks Offer valid only on purchases made betwen
February 1, 1982 and March 15, 1982, All requests must be
postmarked by March 31, 1982 Limit of one rebate per
household. Coupon must accompany all rebate requests
and may not be reproduced. Offer good only in the U.S.A.
Void where taxed or prohibited by law. Resellers, companies,
clubs and organizations-both profit and non-profit-are not
eligible for rebates. Employees of Electra Company, their
advertising agencies, distnbutors and retailers of Bearcat
Scanners are also not eligible for rebates. Please be sure to
send in the correct amount for your scanner. Pay the listed
CE price in this ad. Do nof deduct the rebate amount since
your rebate will be sent directly to you from Electra. Orders
received with Insufficient payments will not be processed
and will be returned. Offer subject to change without notice.

Bearcat® 250

List price $429.95/CE price $279.00/$25.00 rebate
Your final cost is a low $254.00

6-Band, 50 Channel ® Crystalless ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® 3-Band ® Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies and recallsthem, one atatime, at
your convenience.

NEW! Bearcat® 20/20

List price $449.95/CE price $289.00/525.00 rebate
Your final cost is a low $264.00

7-Band, 40 C I ® Crystall ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority Channel ® Direct Channel Access ® Delay
Frequency range 32-50, 118-136 AM, 144-174,420-512 MHz
The Bearcat 20/20 automatic scanning radio
replacesthe Bearcat 220 and monitors 40 frequen-
cies from 7 bands, including aircraft. A two-position
switch, located on the front panel, allows monitoring
of 20 channels at a time.

Bearcat® 210XL

List price $349.95/CE price $229.00/$15.00 rebate
Your final cost is a low $214.00

6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz

The Bearcat 210XL scanning radiois the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

Bearcat® 160

List price $299.95/CE price $194.00/5§10.00 rebate
Your final cost is a low $184.00

5-Band, 16 Channel ® AC only ® Priority

Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz

The Bearcat 160 is the least expensive Bearcal crystal-
less scanner. Smooth keyboard. Mo buttons to punch.
No knobs to turn. Instead. finger-tip pads provide
control of all scanning operations.

NEW! Bearcat® 100

The first no-crystal progr

Allow 30-120 days for delivery after recerpr of
order due to the high demand for this product.
List price $449.95/CE price $299.00

8-Band, 16 Channel ® Liquid Crystal Display
Search ® Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174. 406-512 MHz

The world's first no-crystal handheld scanner has
compressed intoa 3" x 7" x 1%" case more scanning
power than is found In many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the 2-Meter and 70 cm
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout. manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcal 100 produces audio power output of 300
milliwatts, is track-tuned and has selectivity of better
than 50 dB down and sensitivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case.
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. For earliest delivery
from CE. reserve your Bearcat 100 today.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics ™ for 31 days before you decide to keep it If for

any reason you are not completely satisfied, return it in
onginal condition with all parts in 31 days. for a prompt
refund rless shipping/handling charges and rebate credits)

CIRCLE 48 ON FREE INFORMATION CARD

- - ™
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00/$10.00 rebate
Your final cost is a low $114.00
Frequency range: 33-47, 152-164, 450-508 MHz.
The Incredible, Bearcal Four-Six Thin Scan™ is like
having an information center in your pocket. This four
band. 6 channel crystalcontrolled scanner has patented
Track Tuningon UHF. Scan Delay and Channel Lockout.
Measures 23 x 6% x 1. Includes rubber ducky antenna.
Order crystal certificate foreachchannel. Made in Japan.

Fanon Slimline 6-HLU
List price $169.95/CE price $109.00
Low cost 6-channel, 3-band scanner!
The Fanon Slimline 68-HLU gives you six channels of
crystal controlled excitement. Unique Automatic Peak
Tuning Circuit adjusts the receiverfront end for maximum
sensitivity across the entire UHF band. Individual chan-
nel lockout switches. Frequency range 30-50, 146-175
and 450-512 MHz. Size 2% x6% x 1" Includes rubber
ducky antenna. If you don't need the UHF band, get the
Fanon model 6-HL for $99.00 each, and save money.
Same high performance and features as the model HLU
without the UHF band. Order crystal certificates for
each channel. Made in Japan.

OTHER SCANNERS & ACCESSORI‘E‘S
NEW! Regency' t D810 Scanner .......

NEW! Rgency’ D300 Scanner ., : .SEIQ 00
NEW! Regency' D100 Scanner.. .. ... -$169.00
NEW' Flegency' HBO-i Scanner. ....5129.00
M400 S N .... 525900

Regency M100 Scanner ..5199.00
a R1040 Scanner... ... .$149.00
SCMAGFanon MobuleAdaplerIBanewCharger $49.00
CHB-6 Fanon AC Adapter/Battery Charger .. $15.00
CAT-6 Fanon carrying case with belt clip . i 81500
AUC-3 Fanon autolighter adapterfBaiteryCharger .$15.00
PSK-6 Base Power Supply/Bracket for SCMA-6 .. $20.00
SP50 Bearcat AC Adapter. . .+ $9.00
SP51 Bearcat Battery Charger.. i e 39,00
SP58 Bearcat 4-6 ThinScan™ canymg case 512,00
MAS506 Regency carrying case for HE04. . .. 915,00

FB-E Frequency Directory for Eastern U.S.A. ..512.00
FB-W Frequency Directory for Western U, S.A, $12.00
FFD Federal Frequency Directory for U.S.A.. .. $12.00
TSG “Top Secret” Registry of U.S. Government Freq $10.00
ASD Frequency Directory for Aircralt Band $10.00
B-4 1.2 V AAA Ni-Cad batteries (set of four) . $9.00
A-135cc Cryslal certificale. ... .. $3.00

Add $3.00 shipping lorallaccessonas ordereﬂ ai the same time.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, itisessential thatyou use an external antenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #AB0 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#A64isa¥inchsnap-inmount, and #A70isan all band
base station antenna. All antennas are $35.00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Be sure to calculate your price using the CE prices
in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for nel 10 billing. All sales are subject to availa-
bility. acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. Out of stock items will be placed on
backorder automatically unless CE is instructed differently.
Most products that we sell have a manufacturer's warranty
Free copies of warranties on these products are available
prior to purchase by writing to CE. International orders are
invited with a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are F.O.B. Ann
Arbor, Michigan No COD's please. Non-certilied and foreign
checks require bank clearance. Minimum order $35,00.

Mail orders to: Communications Electronics,
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Visa or Master Card. you may call anytime and
place a credit card order. Order toll free in the
U.S.A. Dial 800-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. Order without obligation today!

Scanner Distribution Center” and CE logos are trade-
marks of Communications Electronics”

t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
t Regency is a federally registered trademark of Regency
Electronics Inc. AD #1121081
Copyright 1982 Communications Electronics”

™

Al COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U S A
Coll TOLL-FREE (800} 521 -4414 oroutside U.5. A, (313) 994 -4444
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DIGITAL AUDIO DISCS

Soon, for about the price of a good turntable, you'll be able
to have true digital sound-reproduction in your listening
room. Len Feldman

BUILD THIS 51
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TELEPHONE IN-USE MONITOR
A simple device to tell you when a multi-phone system is in
use. Christopher M. Dunn
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DESIGNING WITH OP-AMPS
How operational amplifiers work and how you can use them
in your own circuits. Joseph J. Carr

TROUBLESHOOTING DIGITAL CIRCUITS
An easy transition from working with analog-circuit problems
to digital ones. Robert L. Goodman

ALL ABOUT PULSE GENERATORS
An introduction to a very useful tool for checking out digital
logic-circuits. Charles Gilmore

HOBBY CORNER
Turn a calculator into a capacitance meter (or chmmeter,
speedometer. etc.). Earl “Doc” Savage, K4SDS
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WHATEVER HAPPENED TO CHANNEL 1?
Why do TV tuners start with channel 27 David A. Ferre

TV-IF ALIGNMENT
A simple approach to what really isn't as complex a process
as it looks. Jack Darr

SERVICE CLINIC
Vertical-retrace-line problems. Jack Darr

SERVICE QUESTIONS
R-E’s Service Editor solves technicians' problems. Jack Darr

COMPUTERS 76
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Games (computer) people play. Les Spindle
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How speech scramblers work. Herb Friedman
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ON THE COVER

So far, the only way you could
hear real digital sound repro-

duced on your own equipment

was to invest in a $3000 PCM at-
tachment for your VCR. Shortly,
though, digital audio, using your
existing amplifier and speakers,
will be available for about the
cost of a good turntable. New

techniques—particularly in the

area of laser scanning—will put
60 minutes of ultra-high-fidelity
audio on one side of a disc you
can hold in the palm of your hand.
To find out what's in store, and
how it works, turn to page 39.

‘-/
GOOD UHF TELEVISION RECEPTION has
always been more difficult to get than VHF. Part
of the solution lies in a good antenna-system.
An antenna-mounted preamplifier can also
help. A preamp you can build that offers 25-dB
of gain is described starting on page 59.

-V

INVERTING

INPUT QUTPUT

NONINVERTING
INPUT Y =V

OPERATIONAL AMPLIFIERS (OP-AMPS) are an
important—but frequently misunderstood—
member of the IC family. Learn what makes
them so useful and how to work with them
beginning on page 54.
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w ¢B6L HOYVIN



& RADIO-ELECTRONICS

VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

VCR DILEMMA

How to cope with the legal problems posed by the technological revolution is becom-
ing a major political issue. Nowhere else is that as evident as it is in the case of home
videotaping. In this instance, the immediate issue is whether private individuals who
tape copyrighted programs off the air, or from cable TV, should pay for the privilege—
and if so, how. The Appeals Court ruling in the Betamax case held that taping of such
shows for personal viewing is a violation of the Copyright Law, and that manufac-
turers and sellers of VCR's are contributory infringers of the law. The three-judge
court’s decision indicated strongly that because Congress hadn't considered video
technology when it passed the recent. revised, Copyright Law, perhaps congressional
action would be necessary to cope with the problem.

Although the decision is being appealed to the Supreme Court, the action is likely to
occur in Congress, where legislation has been introduced both to permit free taping
and to add a fee to VCR's and/or videocassettes to be paid to the copyright holders of
TV programs. The major antagonists are the electronics manufacturers, represented
by the EIA, and the big movie companies, represented by Motion Picture Association
of America. The EIA and its adherents argue that “time-shift'’ taping is merely another
way of viewing a program at a more convenient time, accomplished in the privacy of
the taper/viewer's home, and that the copyright owner of the program has already
been paid for the teievising of the show. The MPAA counters that home taping robs the
copyright owner of his product without compensation and, at the very least, diminishes
the value of the program in re-runs.

RENTABETA

In pre-recorded videocassettes, rental is becoming a major business. One study has
indicated that for every program cassette sold, 20 are rented. But in the past, movie-
cassette rental was open only to the 3% of the population who owned video recorders.
Now the opportunity is being extended to the other 97%—the non VCR owners—through
Rentabeta, developed by Superscope.

The principle of Rentabeta is simple—"the take-home movie in a video player.” The
rental package includes a Toshiba portable VCR, specially medified so that it is a play-
only machine, in a case which can be locked by the dealer so the cassette cannot be
removed. The customer chooses the cassette he wishes, it's loaded by the dealer into
the player, and he carries the entire package home. Although rentals are expected to
differ from dealer to dealer, the suggested price for rental of a machine loaded with
one cassette is $8. Dealers may supply more than one cassette and leave the player
unlocked so that the viewers can change cassettes themselves. Rentabeta players can
be modified so they can't be rewound, permitting each cassette to be viewed only
once. That has been suggested as a possible method of keeping positive track of the
number of times each cassette has been viewed, so that producers of the rented
movies can be paid royalties.

KODAK ANSWERS
SONY

Responding to Sony's Mavica electronic still-camera (see Radio-Electronics, January
1982), Eastman Kodak President Colby Chandler said that his company had the capa-
bility to build an all-electronic camera. However, the solid-state sensor alone would
cost as much as an entire film-camera, and picture information per frame would be
about one-quarter that of a 110-size film frame or /20 of a 35-mm frame. He said that an
electronic sensor with a million picture elements could made an acceptable 2x4-inch
print, but he noted that a 110 frame has more than 2 million elements, and 35mm over
10 million (while Sony's Mavica sensor has 280,000).

He hinted at a possible Eastman Kodak electronic film-viewing system combining
chemical and electronic technology, in these words: “‘Along with their initial print
order, users of such a system might receive an image carrier that drops easily into a
videoplayer attached to a TV set. With a hand-held remote unit, consumers might have
selective control of images on the TV screen. At the touch of a button, the user could
enlarge its image and freeze it for closer viewing. At the touch of another, the viewer
could encode the film frame. Now the image—as the viewer has chosen to see it—
would return to view in the form selected, when next it is inserted in the player.” He
indicated that that is one product being evaluated for the consumer market. R-E
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Pulse Measurement
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New device cuis HV
transmission losses

A new type of thyristor (silicon
controlled rectifier) that promises
to slash operating costs of high-
voltage direct current (HVDC)
power-transmission lines, was
described by GE scientist Victor
Temple at the International
Electron Devices Meeting at
Washington, DC, last December.
Thyristors are power semi-
conductor-devices that are
used to switch and control large
amounts of electric power,

turning it on and off in a few
microseconds.

HVDC lines can carry twice as
much power as AC lines with
the same peak voltage rating,

o

thus slashing transmission
costs. But the high costs of the
converter stations that turn the
AC into DC for long-distance
transmission and back into AC
for local distribution can cut
deeply into those savings.
Thyristors for HVDC applica-
tion are made from thin, .04-
inch thick slices of silicon that
are three inches in diameter.
Normally they are activated by
an electrical gate current. The
new thyristor is activated by
weak pulses of light carried on
fiber-optic cables. Because of
its innovative design, it can
handle large currents while
consuming little power itself,
thus reducing converter-station
losses.
Light-activated thyristors are

= il

GE’s NEW THYRISTOR, inspected here by Dr. Victor A.K. Temple, promises
great reductions in high-voltage DC power-line costs. Through its innovative
design, it can handle large currents while consuming little power itself,
reducing the conversion losses of HVDC transmission systems. Work on
the device, still in the early developmental stage, is being sponsored by the
Electrical Power Research Institute, the research arm of the electric utility

industry.

not new, but all previous types
have had the disadvantage that
the weak gate signal activates
only a small portion of the
thyristor. The current pouring
through heats that portion to
unsafe temperatures, and may
cause melting breakdown.

In the new thyristor, resistors
inserted in the silicon wafer
between amplifying stages limit
the current to safe levels. A
resistor is etched in the wafer
between the gate-amplifying
stage and the pilot-amplifying
stage. Another resistor is in-
serted between the pilot and the
main stage.

In addition to HVDC converter
stations, GE’s light-fired thyris-
tor has potential power-control
applications in heavy industry,
such as steel mills, and in loco-
motives.

Tektronix opens
direct mail center

On January 1, 1982, Tektronix
opened a direct-order channel,
through which purchasers, by
calling a toll-free number, may

obtain information or order
instruments.
The  National Marketing

Center, in Beaverton, OR, will
expand customer service as
well as meet the needs of new
electronics purchasers. By
calling 1-800-547-1845, cus-
tomers can reach experienced
sales engineers who will supply
immediate technical consulta-
tion, applications assistance,
and answers to a wide variety of
measurement and safety prob-
lems.

The Center offers a direct
contact for customers who pur-
chase just one or two instru-
ments and would not normally
be served by a field service en-
gineer.

The toll-free number will be
staffed from 5 am EST till 8 pm
EST.

Right to videotape
supported by EIA

The right to private citizens
to tape television programs for
their own use must be protected

by law at once, testified Jack
Wayman, Senior Vice President
of the Consumer Electronics
Group of the Electronic Indus-
tries Association, before the
U.S. Senate Judiciary Commit-
tee. That legislation is neces-
sary, he said, as a result of the
recent court decision that holds
it illegal for consumers to video-
tape selected programs off the
air, even for private, non-com-
mercial use.

Wayman pointed out that, in
general, copyright owners are
not damaged by private taping
of TV. “'Surveys show," he said,
“that 70 to 90 percent of all
VCR owners use their VCR's pri-
marily to ‘time shift'—to view
programs they could not have
watched at the time of trans-
mission.” That kind of taping
indirectly benefits the copy-
right owner by increasing the
broadcast audience and thus
the value of the program to the
broadcaster.

If Senate Bill 1758, legalizing
private copying, is not passed
immediately, Wayman said,
some movie company might ob-
tain an injunction against VCR's.
That could cause severe eco-
nomic damage not only to
manufacturers, but to the dozens
of American companies that
distribute the product, and the
more than 25,000 retail outlets
that are now selling VCR's as
well as blank and pre-recorded
tapes. The industry could be
paralyzed for a long time, while
the matter remained in litigation,
possibly going all the way to the
Supreme Court.

The analogous right to record
audio material has never been
seriously challenged, as long as
the recordings were not offered
for sale, though drastic penalties
have been imposed for selling
such recordings.

Fort Worth will get

a videotext system
Tandy Corp/Radio Shack plan
to install and operate an elec-
tronic information base (video-
text) in the Forth Worth/Tarrant
County area. Objectives will be
to provide subscribers with con-
tinuously updated information,
continued on page 12




Accurate, Timely, Thorough . ..

« Complete coverage
RCA 1982 TELEVISION g s
SERVICE DATA b/w TV Models
Accurate because it is prepared by service-experienced Introduced in 1982
RCA Technical Publications editors who work closely with y :
the engineers who design RCA Consumer Electronics pro- » TV Service Bulletins |8
ducts... Timely because it is promptly mailed (postpaid)
directly to subscribers when the product is introduced . .. s Ten-year RCA
Thorough because it offers all of the following features that Service Data Index
are essential for proficient servicing:
« Easy-to-Trace Schematics + Saddlestitched
« Circuit Board Composite Views format with
« Chassis and/or Instrument Layout Diagrams drilled holes for
« Instrument Disassembly/Reassembly Instructions casy [fSaption i
: optional three-ring
« Service Adjustment Procedures B Sre

« Replacement Parts Lists

And More .
Your yearly subscription to RCA TELEVISION SERVICE
DATA includes: B WITH TWO DURABLE VINYL-COVERED,
THREE-RING BINDERS Only $56.85*
» Complete Service Data for all color and b/w TV models H WITHOUT BINDERS Only $44.95*
introduced during 1982

* Service Bulletins that keep you abreast of the latest ) U L
circuit changes, recommended servicing procedures, and INCLUDES RCA'S “PARTS INFORMATION SERVICE"...
parts information Quarterly mailings from RCA Distributor & Special Products Division
that give you replacement parts price schedules, Tuner - and Module-
* Ten-Year RCA Service Data Index that references RCA to-Chassis cross references, and other parts-related information that
Service Data by both model and chassis, and includes servicers and dealers have been asking for ... making your 1982

RCA Warranty Obligation Codes and a separate listing RCA TELEVISION SERVICE DATA subscription an even bigger
of RCA Service Bulletins bargain.

RCA FIELD-SERVICE GUIDE Ll
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data...in a convenient, easy-to-use volume that covers two VOLUME 8(1979-1880) Volume 8
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schematic diagrams and board views . . . chassis top and back CTC 85, -86, -87, -88, -89,

views ...field-service adjustments...parts lists... model -90,-91,-92,-93,-96 -97. | cowr v socel rears
index . . . troubleshooting tips . . . quick find indexes and cross -9g,-101 | torease
references . . . each volume 17" X 11", Saddlestitched. Only $12.95 |

Catuing Ha 7354

1982 RCA SERVICE DATA SUBSCRIPTION ORDER FORM
CHECK APPROPRIATE BOX/INDICATE QUANTITIES AND PRICE TOTALS/ENCLOSE CHECK

MAIL TO: RCA TECHNICAL PUBLICATIONS 1-450 —'-""h"}"\
600 N. SHERMAN DRIVE “c" ﬁ&
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[ ADDITIONAL TV DATA BINDERS $ 595ea. § PRSI 3
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CITY STATE = ZIP CODE

*MAKE CHECK PAYABLE TO RCA CONSUMER ELEGTRONICS 8203RE
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Choose your training!

Only NRI gives you
so many ways 1o gef staried
on your TV/Video/Audio
servicing career.

Only NRI gives you such a choice  NRI’s 25" (diagonal) color TV with with exclusive videotaped lessons. Or
of practical experience projects with state-of-the-art fully-computerized concentrate on the world of audio as
your training in servicing TV, video- programmable controls. Or, take your ~ you work with a complete AM/FM stereo
cassette recorders and disc units, and ~ bench training on the latest model RCA  sound system. Any way you go, it’s your
audio systems. You can elect to build programmable videocassette recorder choice... more choices than any other
school.

Train with this programmable RCA video-
casseite recorder



Each Course Complete
No matter which hands-on

training program you select, your
NRI course is complete. You get all 58
lessons covering every aspect of the
field. TV, audio, and videocassette are
just a start. You learn to install and
service car radios and stereo systems. ..
antenna systems including satellite
TV...video disc players...cable TV...
microprocessor controls and much
more. NRI training is complete,
thorough, and effective.

Learn at Home
in Your Spare Time
NRI trains you at home, at your
convenience. No need to quit your job
or tie up your evenings with night

Train as you assemble this fully-

computerized, programmable 257
diagenal color TV

Professional
Instruments Included

You'll work with the famous NRI
Discovery Lab? where theory comes
alive, exploring concepts and learn-
ing by doing. You'll use the Beckman
LCD digital multimeter to read
currents and resistances, keep it for
—% professional troubleshooting. You'll

 build a CMOS digital frequency counter,
another valuable servicing tool. And,
depending on which experience project
you choose, you'll also build your own
5" solid-state oscilloscope and a 10-
function TV pattern generator. Use them

Learn by doing with NRI hands-on projects for learni g, use them for earning,

and professional instruments that you use
and keep.

NRI Picked
school pressures. NRI “fast-track” by the Pros
training makes learning easer.... A national sur-
Action Audio Cassettes guide you step vey of successful TV
by step... NRI “hands-on” projects give ..« 48 repairmen shows that

you practical bench experience as
you progress. You not only get
theory, you actually build and test
electronic circuits using profes-
sional equipment included with
your course.

Train on this AM/FM stereo system
complete with speakers

more than half had home-study train-
ing, and among them, it's NRI 3 to 1
over any other school. That's why, more
than 67 years and a million and a
quarter students later, NRI is still the
leader. You can’t beat the up-to-the-
minute training for effectiveness and
value. See how NRI can do it for you.

Send for Free Catalog...
No Salesman Will Call
Send today for our free, 100-page
catalog which shows you all the kits
and equipment you get, detailed lesson
outlines, and convenient time payment
plans. Or check out other fast-moving
opportunity fields like Microcomputers
& Microprocessors, Electronic Design
Technology, Digital and Communica-
tions Electronics, and more. Mail the
postage-paid card today and choose
your training. If card has been removed,
please write.

NRI Schools
McGraw-Hill Continuing
eJ Education Center

/ 3939 Wisconsin Ave,
o . Washingfon, D.C. 20016
[ Hil

We’ll give you tomorrow.

2861 HOYYIN
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on demand, 24 hours a day.

News will be from local, re-
gional, state, and national
sources and will include sports,
special events, business and fi-
nancial news, and weather in-
formation.

Equipment used will be the
TRS-80 Model |l computer and
the newly developed Communi-
cations Multiplexer.

According to Charles Phillips
of Radio Shack, '“We have not
made a final decision on whether
or not a subscription fee will be
charged, but while much of the
information will be free to the
viewer, certain items will carry
an access charge. We also plan
to offer advertisers the oppor-
tunity to sponsor certain infor-
mation pages."

- The system will be offered to
residents of the test area in early
1982.

RCA'’s Satcom Il
relays cable TV

The third RCA communications
satellite, Satcom llI-R, launched
last November into a geosyn-
chronous orbit 23,000 miles
above the equator, is intended
to serve customers in the cable-
TV industry. The 2,385-pound
satellite was placed in position
at 132 degrees West. It was the
11th U.S. domestic commercial
satellite to go into orbit.

Like the earlier Satcoms,
Satcom IlI-R has 24 transponders
each of which can carry 1,400
voice circuits, one FM/color TV
transmission, or 64 million bits

per second of computer data.

The Satcom satellites cover all
50 states and Puerto Rico.
More than 4,000 earth stations,
serving 14 million homes, have
access to those spacecraft.
Without the spacecraft, thousands
of miles of ground cables and
microwave links would be re-
quired to perform the same ser-
vice.

Satcom Ill-R is powered by
two solar array panels and three
nickel-cadmium batteries. Maxi-
mum output is 950 watts at
35 volts (regulated) at the be-
ginning of service and 750 watts
at the end of the satellite’'s 10-
year life. The batteries supply
power during the two solar
eclipse periods that take place
each year.

New high-current cell
supplies 5-15 amperes

A new high-current lithium
thionyl-chloride cell just an-
nounced by the Altus Corp of
San Jose, CA, is capable of
putting out 5 amperes continu-
ously and up to 15 amperes in
short pulses.

The new flat-disc cell, desig-
nated the AL250, has an open-
circuit voltage of 3.5 volts,
operates at temperatures from
—40 to +70 degrees centigrade,
and can stand prolonged storage
at extreme temperatures with-
out noticeable losses in capacity
or response time. Its shelf life is
estimated at more than 10

years.
The cell is said to be abso-

RCA’s SATCOM IlI-R SATELLITE

lutely safe under abusive con-
ditions, such as incineration,
crushing, or penetration.

FCC urged to speed
satellite TV licenses

The Satellite Television Cor-
poration (STC), a subsidiary of
COMSAT, has urged the FCC to
process pending direct-broad-
cast satellite (DBS) applications
on an individual basis.

Individual processing will
*'...eliminate the possibility that
consideration of a few trouble-
some proposals would delay the
issuance of authorizations to
applicants whose DBS systems
clearly will serve the public in-
terest.”

STC was the U.S. pioneer in
proposing DBS service for the
United States. If the FCC moves
expeditiously to approve DBS
applications in early 1982, STC
will be able to initiate its DBS
pay-TV service in late 1985, or
early 1986.

STC has asked for FCC ap-
proval to offer a satellite-to-
home subscription television
service using DBS satellites. It
would offer three channels of
premium programming, without
advertising. Individual sub-
scribers would receive the
scrambled signals using 2%a-
foot dish antennas.

New message service
between U.S. cities

RCA Network Services, an op-
erating unit of RCA Communi-
cations, Inc., has filed an appli-
cation with the FCC to construct
and operate a nationwide digi-
tal electronic message-service
(DEMS) among the nation's fifty
major metropolitan areas.

The company believes that
the first six areas—Atlanta, Chi-
cago, Houston, Los Angeles,
New York, and San Francisco—
could be operational within 15
months of FCC approval and
that the entire network could be
in operation in seven years.

The DEMS network will pro-
vide high-speed, end-to-end pri-
vate-line and switched services
to the public. It is designed to
handle digital bit-streams at
rates ranging from 2.4 kilobits/
second to 1.5 megabits/second,
offering a flexible service to
handle a wide variety of user
applications: communicating
word-processors, remote com-
puter entry, high-speed fac-
simile, and videoconferencing.

RCA's proposed service will
use satellite and microwave
facilities for long-haul transmis-
sions and the new Digital Trans-
mission System (DTS) tech-
nology for transmission within
cities. R-E




22 Megohm

Input Impedance

12,000 Hour Continuous
Battery Life

Insta-Ohms " Visual
Continuity Indicator

n-Circuit Resistance
Measurement

20() Low Resistance

with Zero Adjustment

Audible Continuity
On-0Off Switch

True RMS Select Switch
for ac only or ac+dc

10 Amp ac/dc

1500Vdc/1000Vrms
Overload and
440 Vdc/Vrms Resistance

‘ Temperature Probe Input

In-Circuit Diode/

Transistor Test Function

(—20°C to +1265°C)

Introducing the TECH 360

DMM. Never has it been
so easy to do so much for

Beckman's TECH 360 bench/
portable DMM puts unmatched
capability and convenience at your
fingertips.

You can select from 8 functions
and 31 ranges with one turn of the
single selector switch.

On or off the bench, you can
accurately measure all complex

waveforms with True RMS AC func-

tions. Extend resistance measure-
ment to 1/100 ohm resolution. Read
temperatures from —20°C to
1265°C. Perform continuity checks

so little.

quickly, with audible and visible
indications. Measure up to 10 amps
without adding special adaptors.
All with 0.1% basic Vdc accuracy.

12,000 hour battery life
Designed for ultimate ease of

operation, the TECH 360 delivers

12,000 hours continuous service (up

to 4 years of normal use) from stan-

dard heavy-duty batteries. You'll
never have to search for power out-
lets or contend with ground loop
errors. The expense of rechargeable
battery packs
is eliminated.

The TECH 360 is available
for just $289 (U.S. only), including
batteries. The companion TECH
350 (without RMS and temperature
measuring capability) is priced
at $229.

For information on the com-
plete line of Beckman DMMs and
accessories, call your local distrib-
utor today. For the one nearest you
call: (714) 993-8803 or write
Beckman Instruments, Inc., Electro-
Products Group, 210 South Ranger
Street, Brea, California 92621.

Convenient storage and multiple viewing angles
are featured in the new line of Beckman bench/
portable DMMs.
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Facts from Fluke on low-cost DMM’s

For a measurement like this,
every millivolt matters.

In digital multimeters, accuracy
and resolution go hand in hand. After
all, an extra millivolt of resolution
means nothing unless you can trust its
accuracy. For critical measurements
like checking avionics, calibrating
medical systems, or simply verifying
the performance of your circuit, it
takes a precision DMM to fill the bill.

The new 4%-digit Fluke 8050A
delivers 0.03% basic dc accuracy and
0.005% of full scale resolution. Measure
ac and dc voltages with 10 pV of
sensitivity. Or resolve 10 nA of current
and 10 milliohms of resistance. All
guaranteed for one full year.

That’s the kind of perform
ance you demand in a

bench/portable DMM. And it’s from
Fluke, the leader in DMM’s with a
irty year reputation fo reliable, high-
¥ precision instrumentation.

Of course, there’s more to the
8050A story. With our hybrid True
RMS converter you get honest,
accurate ac answers to 50 kHz without
missing any significant distortion
components. A dB function features 16
selectable reference impedances. And
the relative mode lets you make offset
measurements in all instrument
functions.

You’ll also find all the other
dependable Fluke features on the new
8050A. Conductance for those high
resistance and leakage measurements
to 100,000 Megohms. Extensive
overload protection and safety
features. A full line of accessories. And
a low price of only $369 U.S.

For all the facts on the new 8050A’s
accuracy and reliability, call toll free
800-426-0361; use the coupon below; or
contact your Fluke stockingdistributor,
sales office or representative.

IN THE U.S. AND NON-
EUROPEAN COUNTRIES:

John Fluke Mfg. Co., Inc.

P.O. Box C9090, M/S 250C
98206

#1109-

IN EUROPE: B!
Fluke (Holland) B.V.

P.0. Box 5053, 5004 EB

Tilburg, The Netherlands

(013) 673 973

Telex: 52237

end 8050A specifications.

nd all the facts on Fluke
- DMM'’s,

[[] Please have a salesman call.

Name

Mail Stop

City

Telephone ( )

For technical data circle no. 43




PROTEUS I

a lead synthesizer
that has

LETTERS

itall!

You've always had a lot of options.

You could have the i and easy op of a nor-
malized synthesizer if you were willing to give up the ver-
satility of modular equipment.

Or the unlimited spectrum of tone colors and timbres of
rpodulss if you didn’t mind the cumbersome palch cords and
time required to set up or change a patch.

You could have programmable presets if you could raise the

bucks, or low-cost equipment if you could stand the snap-
crackle-pop.

You could even have such technically innovative features as
computer control of voice and sequence if you had the
technical savy to design it all and make it work

Now you have another option. YOU CAN HAVE IT ALL. Wide
range, precise, | ise, presets, ingful patch bay and
an easy-lo-use computer interface.

All at a price that's nothing but unbalievable,

Want to know more? Proteus I's Using/Assembly manual
which includes a demo tape will answer all of your questions.
The price, $10.00 is refundable upon purchase of the «it .
PART OF THE NEW GENERATION FROM

Electronics, Inc.

1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626

843.7396

CHARGE ORDER? Call our 24 hour Demo/Order line

Send the easy-to-assemble Proteus | Kit, $499.00
a enclosed. (Freight Collect) Z :

D Tell me more, Rush the Assembly/Using manual & demo
tape for Proteus | ($10.00 enc.!ynsea. refundable )

D Send Iree catalog

Name:
Address:

City: _ Stale:
Visa_____MC Card No:

Zip =
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= PAIA Electronics. Dept. 3R. 1020 W. Wilshire, Okla. City. OK 73116

UNICORN-1 ROBOT

| was impressed by the very thorough
series of articles, "Unicorn-1 Robot," that
appeared in Radio-Electronics, August
1980 through June 1981. However, there
appear to be a few errors that should be
noted.

In the March 1981 issue (page 65), the
relay driver circuit will not work as ex-
plained in the text. As shown, the 2N2222
transistor and relay will be turned on in
absence of a command. That is opposite
the condition that is desired. In other
words, what is required at the transistor
base is a logic-low to de-energize the re-
lay in the stand-by mode.

There are a couple of modifications that
can be made without altering the printed-
circuit boards. The choices are:

Latch Board: take the output signal
from the Q pins 6 and 8, or:

Relay Driver Board: drive the transistor
directly from the decoder board or latch
board by eliminating the octal inverter

(2813A) and placing jumper wire between
input and output pins of the IC socket.

The suggestion to use PNP transistors
is not recommended because that places
5-volts” across the base-emitter junction
and the driver in series; that could
damage the transistor.

In the April 1981 issue (page 68), Fig.
80, and (page 69), Fig. 82, the latch board
input and output signals on pins 9 and 11
of the 7474 IC are reversed.

WALTER PALANKER,
Magnolia, NJ

PROGRAMMING FLAW

| am the proud owner of a new personal
computer system, and because of that,
your October 1981 issue of Radio-Elec-
tronics caught my eye. | got a iot out of
that issue!

1 did a lot of shopping around before |
decided on the TRS-80, 16K, color outfit.
Along with it, | purchased some software

continued on page 22

For truly superb
FM-stereo
reception...

The ¢:'_A:\.ﬁ S'E'Eﬂ ﬂﬂg vertical antenna

s
L=

Transforms fuzzy stations
into ‘tape quality’

Sturdy, stainless steel
and PVC construction

Reduces multipath
problems

Silver plated brass joints
for ultra-sensitive signal
passage

Up to twice the power of
the conventional dipole
antenna

ONLY Vector kits contain:

® Positive photo-resist coated AND uncoated copper laminate—no
messy photo-reversal—no spraying, dipping, or baking.

® 4 types of art aids: rub transfers, ink, tape, cut and peel—use 1 or all.

@ 1:1 circuit art rub transfers—IC sets, pads, lines, connectors,
symbols, letters, and numbers.

® Everything included—just add water and sunlamp or bright sunshine.
:Nl.iquid etchant and developer—no dry chemical mixing problems.

Built to withstand weather
stands just 76" tall

Receives from all
directions

May be mounted on a
mast, windowsill, balcony,
or just stand it in the
corner

* Pulls in stations you never
knew existed

Test it yourself! We offer an ho
guarantee. If it doesn't measu
refund of the purchase price.

to-goodness 30 day MONEY-BACK

to your standards, send it back for a ® Process choices—make circuit on copper and etch for 1 card.

Make circuit on film, expose, develop and etch for 1 or many cards.
The suggested list price for Stereo One is $69.95. T | T i
BUY DIRECT AND SAVE $10.00

Send your check or money order for uCastie <
$59.95 + 3,50 (shipping and handling) to; » Marketing
(N.Y. residents, please add 7% sales tax) Dept. RE

VISA & MASTER CARD buvers may call toll free Holland Street
1-800-448-8490 9-5 EST Mon-Fri P.0. Box 219
N.Y. Residents please call Alexandria Bay,
1-315-482-2589 New York 13607

i i

32X A-1 kit makes 7 PC cards, $46.41, 32X-1 starter Kit makes 2 cards, $18.24
1f not avallable locally factory order-inciuge $3.00 snipping, U.S. only
Prices subject to change without notice

e Wp 4

510177

Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342
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Learning
electronics
iS no picnic.

At any level it
takes work and
a few sacrifices.

But with CIE,
i’s worth it.



Whoever said, “‘The best things in life
are free)’ was writing a song, not living
a life. Life is not just a bowl of cherries,
and we all know it.

You fight for what you get. You get
what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you.

At CIE, you earn your diploma. It
is not handed to you simply for putting
in hours. But the hours you do put in
will be on your schedule, not ours.
You don’t have to go to a classroom.
The classroom comes to you.

Why electronics training?

Today the world depends on
technology. And the *‘brain’’ of
technology is electronics. Every year,
companies the world over are finding
new ways to applv cthe wonders of
electronics to control and program
manufacturing, processing...even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:

1. No previous electronics knowledge,
but do have an interest in it;

2. Some basic knowledge or experience
in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start, then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec-
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple principles of elec-
tronics and operate or maintain even
the most sophisticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independent home study school that
specializes exclusively in electronics.
Nothing else. CIE has the electronics
course that’s right for you.

Learning electronics is a lot more
than memorizing a laundry list of

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It’s built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.

That’s exactly what happens with
CIE’s Auto-Programmed® Lessons.
Each lesson uses famous ‘‘programmed
learning’’ methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd.

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

Today is the day. Send now.

Fill in and return the postage-free
card attached. If some other ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we’ll try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
CIE (mentioning name and date of
this magazine) at: 1776 East 17th
Street, Cleveland, Ohio 44114.

is simulated.

 § N B R B B B B B B B °B B B |
Cleveland Institute of Electronics, Inc.

Cl

Print Name

1776 East 17th Street, Cleveland, Dhio 44114
Accredited Member National Home Study Council

[ YES...I want to learn from the specialists in electronics — CIE. Send me my FREE
CIE school catalog. ..including details about the Associate Degree program...plus my
FREE package of home study information.

Address

City

Apt.

State

Zip

MAIL TODAY!

Age Phone (area code)
Check box for G.I. Bill bulletin on Educational Benefits: [J Veteran

[0 Active Duty

RE--33

Pattern shown on
oscilloscope screen
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continued from page 16

which included the “Computer Learning
Lab.” When | ran that particular program |
discovered what | thought to be a major
flaw in programming. That error was
verified by my local dealer. | wrote to
Tandy at the address listed in your maga-
zine. That was over a month ago, and |
thought that you might be interested to
learn that no one has had the decency to
acknowledge either the probable soft-
ware problem or my letter.

Naturally, my impression is that the
sales for Tandy stop short of customer
service.

Thank you for your attention and for a
truly informative magazine.
MRS. WENDY C. LOOMIS,
Binghamton, NY

Dear Mrs. Loomis:

Thank you for purchasing a Color Com-
puter from Radio Shack. | am distressed
to hear that you discovered a program-
ming bug, notified Radio Shack, and that
no one has gotten back to you to solve or
confirm your problem.

Not having seen a copy of the article in
the October 1981 issue of Radio-Elec-
tronics to which you referred, and not
knowing which address you were told to
write to, | cannot comment on why there
has been no response to your problem.

YOU'LL NEVER OUTGROW THE

- i

MODULAR CIRCUIT

-BLOXS

BUILDING SYSTEM

NOVICE OR PRO, the Hobby-
Blox system can offer you exciting
modular component challenges.
The 14 color-coded and cross-
indexed modular units in the
Hobby-Blox system can create
projects as simple or complex
as you want them to be.
GROWS ALONG WITH
. YOU as you learn and do
more. From Digital Volt-
. meters, Pulse Genera-
tors, even Slot Machines.
And solderless, reus-
able modules compat-
ible with DIP’s of all
sizes make even
the most elabor-
ate systems a
snap.

" Patents Pending.
©A P PRODUCTS
INCORPORATED 1880.

FREE CATALOG and the name of your nearest Hobby-Blox
dealer — call toll-free (BOO] 321-9668. In Ohio, call collect
[216] 354-2101.

A P PRODUCTS INCORPORATED
9450 Pineneedle Drive

P.O. Box BO3

Mentor, Ohio 44060

(216) 354-2101

TWX: B10-425-2250

In Europe, contact A P PRODUCTS GmbH
Baeumlesweg 21 ¢ 0D-7031 Weil 1 « W. Germany
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The only programming error which we
have found since releasing the “Color
Computer Learning Lab" is in the chapter
covering Sorts (Lesson 14). The sort
routine, as shown in the manual and on
the tape, will not sort the last value.
Changing line 230 as follows will fix the
problem:

230 FOR B = A+1 TON.

That change should be made on pages
93 and 98 of your manual and to the pro-
gram tape. Our customer-service group
has this correction, and should have sent
it to you. Any further problems concern-
ing the Color Computer or the software
for the Color machine should be sent to:

TRS-80 Customer Service, 400 Atrium,
One Tandy Center, Ft. Worth, TX 76102.

You should include a phone number
where possible, as sometimes it is quicker
to call with the information or answer.

Radio Shack believes very strongly in
support after sale. | am truly sorry for any
inconvenience we may have caused you.
Be assured that we will make every effort
to assure that it does not happen again.
BARRY O. THOMPSON,

Product Line Manager—Color Computer

VHS DECKS

Your magazine and several others con-
tinually state that Akai has the only VHS
decks with stereo sound. That isn't so; we
have several Panasonic NV-8200 VHS
decks, as well as some Sony Beta SLO-
323 decks, both of which have two-chan-
nel audio, and have been giving us excel-
lent service, since we put them into use
last summer.

Also, with the increased interest in
getting the best audio/video performance
from one’s own equipment, it might be in-
teresting to your readers if you could
come up with a circuit to add video and
audio input jacks safely to existing re-
ceivers that lack this capability.

JIM CASSEDY,
Production Technician, Alcon Video/

Film Prods.,

San Francisco, CA

CX DECODER

There are a couple of small corrections
to be made to the first part of the ""CX De-
coder” article, appearing in the December
1981 Radio-Electronics.

On page 46, the last sentence in the
first paragraph of column 3 should read:
“That higher bias also results in a higher
gain in the peak mode than in the CX mode
when expansion is not taking place." On
the schematic, the value of R29 was left
out; that should be 1K. I'm sure that | con-
fused the draftsman, because my sche-
matic shows pin 11 of IC4 connected both
to —15 volts and ground. In any case, pin
11 of IC4 should go to ground, and not to
—15 volts.

We will pack an errata slip with each
kit-part order to catch those three points.
The only other potential problem that |
noted is that the print of the PC board
seems to have blurred lightly, and you
may get complains of shorting between
adjacent conductors, because the board
is so tightly laid out.

Aside from that, | am delighted with the
article.

JOEL M. COHEN R-E



SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

AUCTION SELLS
TRANSPONDERS

In an unusual effort to allocate transponders aboard Satcom IV (which was due to go
up in January), RCA Americom—which operates the satellite—sponsored an auction at
swanky Sotheby Parke Bernet gallery in New York, better known for selling expensive
art items. When the 45-minute action was over, six companies had paid a total of
$90.1 million for the seven transponders which were being offered. The highest bid
was $14.4 million, offered by “Transponder Leasing Co." That bought transponder
two, probably for future voice and data communications services. Some names were
familiar, and all of them paid more than $10.7 million per transponder. Among them
were Home Box Office, which will operate on transponder 15; RCTV, the new service
offering *‘The Entertainment Channel'' of cultural and theatrical performances, which
purchased transponder 11; Warner Amex Satellite will use transponder four; UTV
Cable Network, a new entertainment and merchandising service, will have transponder
23; Inner City Broadcasting will go on transponder 16, and Bill Batts, an individual
representing a Tennessee religious broadcasting group, will transmit on transponder
three.

All of those allocations are in addition to the previous commitments—including
some video as well as data services—which were already set for the new bird.

Meanwhile, some of the new Satcom |V residents are expanding their other trans-
ponder activities. HBO, of course, is well ensconced on several other current and
future birds. RCTV recently entered into an agreement with Spanish International Net-
work, which would give RCTV use of another Satcom IV transponder.

THE FCC’S
TELETEXT
NON-STANDARD

In keeping with official Washington's policy of “deregulation,” the FCC has decided
not to establish a formal teletext technical standard for the U.S., choosing instead to
let the “marketplace’ decide which format should be used. That means that competing
French, British, and Canadian technologies will have to fight it out to win allies who
will use their respective technologies on U.S. television stations. CBS says that it
intends to begin transmitting teletext nationally during 1982; that could encourage
its affiliates to adopt the French Antiope format, which CBS favors. Meanwhile, others
are beginning to use other formats; for example, WKRC-TV Channel 12 in Cincinnati
is planning to test the British Prestel format.

Although it won't adopt formal teletext standards, the FCC is currently considering a
number of related technical issues. The Commission will consider the possibility of
permitting teletext to be transmitted via lines 14 through 18, plus lines 20 and 21 of the
vertical blanking-interval. The FCC is also considering possible future use of lines 10-
13, using a phased-in schedule, once it is confirmed that those lines won't cause visual
degradation of regular video images on TV receivers.

AROUND THE
SATELLITE
CIRCUIT

The continuing scramble skyward by several leading program suppliers promises to
offer ever-more attractive shows during the coming year. Among the newest entries is
“The Disney Channel,” a service due to get under way early next year (1983). It will use
two transponders aboard Westar V, which will be launched this fall. Walt Disney Pro-
ductions and Westinghouse Broadcasting are cooperating to develop the 16-hour-per-
day channel of pay-cable programming.

American Satellite Co. will provide all-digital satellite transmission for the Home
Music Store, a new home-recording service offered by Digital Music Co. The electronic
feed, due to get under way in July (1982) will provide cable-TV subscribers with master-
tape-quality digital music for listening and licensed recording. Cable subscribers will
need a special decoder to input the high-quality audio feed into their tape recorders.
Music will be uplinked from Los Angeles to ASC's Westar transponders.

Comsat has proposed to provide the first full-time satellite TV service from the U.S.
to an overseas location. The new service, due to begin in Fall 1982, will permit con-
tinuous video transmission from the U.S. to Australia, where it will be used by that
nation's Channel 9. Comsat officials say that the type of international feed, which will
be uplinked from a new facility in Southern California and travel via a Pacific Intelsat
bird, is the forerunner of a “new kind of international TV service which will develop in
the next few years.” R-E
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Introducing
the Sinclair ZX81

If you're ever going to buy
a personal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful, yet easy-to-use
computer ever offered for anywhere
near-the price: only $149.95* completely
assembled.

Don't let the price fool you. The
ZX81 has just about everything you
could ask for in a personal computer.

A breakthrough
in personal computers

The ZX81is a major advance over
the original Sinclair ZX80—the world's
largest selling personal computer and
the first for under $200.

In fact, the ZX81's new 8K Extended
BASIC offers features found only on com-
puters costing two or three times as much.

Just look at what you get:

B Continuous display, including moving
graphics

B Multi-dimensional string and numerical
arrays

*Plus shipping and handling. Price includes connectors
for TV and cassette, AC adaptor, and FREE manual

B Mathematical and scientific functions
accurate to 8 decimal places
B Unigue one-touch entry of key words
like PRINT, RUN and LIST
B Automatic syntax error detection and
easy editing
B Randomize function useful for both
games and serious applications
B Built-in interface for ZX Printer
B 1K of memory expandable to 16K

The ZX81 is also very convenient
to use. It hooks up to any television set
to produce a clear 32-column by 24-line
display. And you can use a regular
cassette recorder to store and recall
programs by name.

If you already own a ZX80
The 8K Extended BASIC
chip used in the ZX81 is available
as a plug-in replacement for your
ZX80 for only $39.95, plus shipping
and handling—complete with new key-
board overlay and the ZX81 manual.
So in just a few minutes, with no
special skills or tools required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis-
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)
With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Order at no risk**

We'll give you 10 days to try out
the ZX81. If you're not completely satis-
fied, just return it to Sinclair Research
and we'll give you a full refund.

And if you have a problem with
your ZX81, send it to Sinclair Research
within 90 days and we'll repair or replace

it at no charge.
**Does not apply to ZX81 kits

e g ¥

NEW SOFTWARE:Sinclair has
published pre-recorded pro-
grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

ZX PRINTER: The Sinclair ZX
Printer will work with your ZX81,
or ZX80 with BK BASIC. It will
be available in the near future
and will cost less than $100.

16K MEMORY MODULE:
Like any powerful, full fledged
computer, the ZX81 is expand-
able. Sinclair's 16K memory
module plugs right onto the
back of your ZX81 (or ZX80,
with or without 8K BASIC).
Cost is $99.95, plus shipping
and handling.

ZX81 MANUAL: The ZX81
comes with a comprehensive
164-page programming guide
and operating manual de-
signed for both beginners and
experienced computer users.
A $10.95 value, it's yours free
with the ZX81.



Introducing
the ZX81 kit

If you really want to
save money, and you enjoy
building electronic kits, you
can order the ZX81 in kit form
for the incredible price of just
$99.95* It's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy-
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron:

How to order

Sinclair Research is the world’s larg-
est manufacturer of personal computers.

The ZX81 represents the latest
technology in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week.

We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.

To order, simply call our toll free
number, and use your MasterCard or VISA.

To order by mail, please use the |—— VE=s L i e e e e e e 0
/‘/\\oupon. And send your check or money ' |AD CODE 03RE | PRICEt  QTY. AMOUNT

AN order. We regret that we cannot accept P
' purchase orders or C.0.D’s. / ZX81 | $149.95

CALL 800-543-3000. Ask for op- o EXBIISIEH 99,99
erator #509. In Ohio call 800-582-1364. 8K BASIC chip (for ZX80) 39.95
16K Memory Module (for ZX81 or ZX80) 99.95

Shipping and Handling 495 $4.95

TRLEALS TOTAL
-——

]

In Canada call 513-729-4300. Ask for l
operator #509. Phones open 24 hours

a day, 7 days a week. Have your Master- |

Card or VISA ready. |

These numbers are for orders |

1

|

only. For information, you must write to
Sinclair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.

MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

NAME

ADDRESS

— g — |

CITY/STATE/ZIP
tU.S. Dollars
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RemoveVocals

WITH THE

a o |

Oklahoma City, OK 73114 . (405)843-9424

r
| O Rush my Vocal ZapperKit, $24.95 plus $3 postage
I &handling enclosed.

§ [JSend assembled Vocal Zapper, $39.95 plus $3

EQUIPMENT

REPORTS

Realistic PRO-2020
Programmable Scanner

Realistic

OVERALL

1
1
1
1
1 postage & handling enclosed. :
: [Jsend Free Catalog :
1 ]
A i
o !
1
I city state ____ zip :
1 visaldmc[ cardno. :

PAIA Electronics. dept 3R 1020 W Wilshire: Okla City, OK 73116
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THE INCREASING AVAILABILITY OF FRE-
quency-synthesized scanners has been
a boon to listening enthusiasts. One of
the newest scanners is the Realistic
PRO-2020 programmable AM/FM

scanner from Radio Shack (One Tandy
Center, Fort Worth, TX 76102). Cover-
ing 30-50, 108-136, 138-174, and 410-
512 MHz, it has one of the widest tun-

continued on page 34
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INTRIGUED BY CALCULATORS? Then you can
step uE your math skills fast! Use my new method in
I uide ¢ form. It's called CALCULATOR
ALCULUS. This space-travel spinoff is sure-fire,
I so it has a simple guarantee — just return it for an
immediate refund if you are not astounded at the
problems you're solving with it!
But the point is - you won't want to send it back.
For this is the easiest, fastest shortcut ever! The day
you receive your copy in the mail you'll want to put
it to work. It's that exciting and helpful.
My name is Dr. George McCarty. | teach math at
the University of California. | wrote this guidebook
I to cut through the confusion, I guide you with
examples you follow step-by-step on your calculator
— you do simple exercises — then you solve practi-
I cal problems with real precision!
POWER METHODS. Need to evaluate functions, areas,
I volumes — solve equations — use curves, trig, polar coor-
dinates — find limits for sequences and series? It's all here!
I If you're in the biological, social or physical sciences,
you'll be doing Bessel functions, carbon dating, Gompertz’
I growth curves, half-life, future value, marginal costs,
motion, cooling, probability, pressure — and plenty more
({even differential equations].
I Important numerical techniques? Those algorithms are
here, too: rational and Padf approximation, bracketing, con-
tinued fractions, Euler's method, Heun's method, iteration
functions, Newton's method, predictor-corrector, successive
substitutions, Simpson's method and synthetic division.
LOOK AT WHAT USERS SAY: Samuel C.
MecCluney, Jr., of Philadelphia writes:
"CALCULATOR CALCULUS IS GREAT! For ten
years [ have been trying to get the theory of calculus
through my head, using home-study courses. It was
not until I had your book that it became clear what
the calculus was all about. Now I can go through the
other books and see what they are trying to do. With
your book and a calculator the whole idea becomes
clear in a moment, and is a MOST REFRESHING
I EXPERIENCE. I program some of the iterative prob-

— S E—
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How To Do

On Your Calculator!”

*Quick. *Guaranteed.
sEasy. *Fun, Too!

lems you suggest and it always GIVES MEA THRILL
to see it start out with a wild guess and then approu:-h
the limit and stop.”

Professor John A. Ball of Harvard College (author
of the book ‘Algorithms for RPN Calculators’) writes:

n—=x

“I wish I had had as good a calculus course,”

Professor H. 1. Freedman of the U. of Alberta,
writing in Soc. Ind. Appl. Math Review, states:

“There can be no question as to the usefulness of this

book...lots of exercises...very clearly written and
makes for easy reading.’

Tektronix Engineer Bill Templeton says "CALCU-
LATOR CALCULUS is the best, most clearly written
book I have seen for improving your math skills.”

I WANT YOU TO DO THIS. Get my complete
kit, with a T1-35 calculator, plus its 200 p. Student
Math Book, AND the guidebook, ALL for $44.95
(for shipping to USA add $2, or $5 by AIR; Foreign
$5, or $10 AIR; in Calif. add $2.70 tax).

If you already have a scientific calculator, you
can invest in the guidebook, 'CALCULATOR
CALCULUS for only U.S. $19.95 (to USA or
foreign: add $1 for shipping, or $4 by AIR; in Calif.
add $1.20 tax).

As pennywise Ben Franklin said, "An invest-
ment in knowledge pays the best dividends.” GET
STARTED NOW — Tax deductible for professionals.

MONEY-BACK GUARANTEE! Send for it to-
day. Be sure to give me your complete mailing ad-
dress with your check or money order. If you want
to charge it (Visa or MC), tell me your card no. and

exp. date. Pronmipt e
shipment -_ﬁ“—?\_z{ g‘{_
guaranteed.

Thank you! EduCALC Publications, Dept. G4

Box 974, Laguna Beach, California 92652
In Calif. (also AK and HI), call 714—497-3600;
elsewhere TOLL FREE 24-hour Credit Card orders:
B00—854-0561, Ext. 845; Dept. G4
e
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CET

FOR TECHNICIANS WHO ARE READY
FOR THE FUTURE

CERTIFIED ELECTRONICS TECHNICIAN

Certifi is

in the foll g areas:
AUDIO MATV
COMMUNICATIONS MEDICAL
INDUSTRIAL RADIO-TV

Write to: THE INTERNATIONAL SOCIETY

OF

CERTIFIED ELECTRONICS TECHNICIANS

2708 West Berry, Fort Worth, TX 76109

Please send me:

0

0
0

o

Free booklet: CAREERS IN THE ELEC-
TRONICS INDUSTRY (a stamped self-
addressed envelope is enclosed)
Information about the CET Test.

A list of test administrators in my
state/country.

| am already a CET. Send me information
about ISCET membership. CET No.

NAME

ADDRESS

CITY

ZIP

STATE

PHONE [ ]




COMING AND GOING.

Every 10 seconds, a burglary takes
place somewhere in the United States.
There was a 20% rise in violent crime
during 1980, the highest in 10 years.

Luckily we have two unique
products to help keep you from
becoming another crime statistic.

1. Portable intrusion alarm

How can you protect your home or
business without spending a fortune on
a perimeter security system? How
about when you're sleeping in a hotel
room, an easy mark for the growing
population of hotel burglars?

Simply place the pocket-sized
SensAlert in any room, aiming the
sensor towards doors or windows. As
soon as an intruder enters, the
movement triggers a piercing alarm.

At home, a SensAlert in every room
protects you while you're in the house.,
It's different from (and less expensive
than) perimeter security systems,
which are turned on while you're away.
Even place SensAlert at your backyard
gate while you sunbathe; the tone tells
you someone’s arrived.

Carry a SensAlert in your briefcase
or pocket when you travel, to protect
the entire hotel room, not just the door.

There’s no installation and no
electric wire; SensAlert is battery-
operated. It can be set to work either in
the daytime or at night.

A free sign for your door knob is
included with each order. It warns that
the room is protected by SensAlert.

Put SensAlert in your desk drawer at
the office. It will go off if anyone opens
it while you're out.

A built-in light allows you to use
SensAlert as an emergency flashlight.
The alarm can also be triggered
manually, for a distress signal.

2. Plug-in theft protection

Valuable electrical equipment is
at the top of a burglar’s hit list.
Typewriters, adding machines, TV’s,
stereos, tape recorders, power tools.

It only takes a few seconds to unplug
and carry off a TV or typewriter. A
quick, easy theft and resale. You're
vulnerable at home and at the office.

Before Alertmate™, you had two
choices: bolt appliances to furniture, or
invest in a costly and complex security
system.

Now; you can simply plug the
Alertmate into the wall outlet, secure it
with one screw; and plug in the
appliance.

If a thief pulls out the plug, a
piercing alarm goes off. And keeps
going. A definite theft deterrent! The
only way to deactivate the alarm is to
plug the appliance back in, or dial the
correct number code. The alarm will
also ring if the cord is cut.

A free sticker is included. It states
that the equipment is protected by
Alertmate, and gives you a space to
write in the name of an individual who
has the combination.

When you want to move equipment

yourself, you simply deactivate the
alarm with the combination. Protect
each piece of expensive equipment
inexpensively and easily, with
Alertmate.
30-day free trial

It could cost you over $1,000 to
install security systems giving you the
same amount of protection as SensAlert
and Alertmate.
1. Alertmate, the plug-in alarm for
valuable equipment, is only $24.95
including the free sticker plus $2.50
postage and handling.
2. SensAlert, the portable intrusion
alarm with flashlight, soft-tone feature,
and free door hanger, is $39.95 plus
$2.50 postage and handling.
Order both at $64.90 and pay the $2.50
postage and handling only once: (Total:
$67.40) Batteries not included. Credit
card holders: use our toll free number.

? rder Toll Free:
00)423-6383

In California: (800)352-6207
SUNSHINE

4357 Chase Avenue
Los Angeles, CA 90066

({© Copyright 1981 Sunshine Express

2861 HOYVIN
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL CAN MATGH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROGOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice—discover a/l the
only home study school that enables you to advantages of home study with NTS!
train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve :

We
believe :
that training
on production- 8
model equipment, :

rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS’s Project Method of instruction helps you
quickly to acquire practical know-how.



1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, “smart”
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25" diagonal)

filtered color and new solid-state high
voltage tripler rectifier.

r
NATIONAL TECHNICAL SCHOOLS

features specialized AGC-SYNC muting,

EE XSS THI T

]

=
"

Simulated TV Reception 4

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL-TRADE TRAINING SINCGE 1905
Resident and Home-Stcudy ‘Schog:-;.

4000 S0. FIGUERDA ST., LOS ANGELES, CA. 90037

NTS Tulnln; Programs.
Inr.lu’trlnr Elwtmm':

4000 South Figueroa Street,
Los Angeles, California 90037

Please rush FREE color catalog on course checked below

Dept. 206-032

! Auto Mechanics
1 Air Conditioning
[ Home Appliances
| Color TV Servicing

_1 MicroComputers/MicroProcessors
] Communications Electronics

] Digital Electronics

[ Industrial Technology

Name ==sese— S Age _

Address SRl b
Apbectr IR IETy —.

State Mopimh s o A i i Zip

1 Check if interested in G.I. information.
] Check if interested ONLY in classroom training in Los Angeles.



THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY FLUKE] DIGITAL MULTIMETERS

®
» Six functions « 3':-digit resolution
dc voliage
ac voltage * 0.25% basic dc accuracy
Model 8022B: de current * LCD display

> The Troubleshooter ac current o Ovarlodd soteciion
resistance
o€ PRECISION diode tes

Model 8020B:
The Analyst

1479A Dual-Trace 30 MHz
1477 Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz

1405 Single-Trace 5 MHz
420 Dual-Trace 15 hﬁHz Portable

CALL FOR OU
EARLY BIRD SPECIAL LOW PRICE

Model 8024A:
The Investigator

\ $239

RADIO-ELECTRONICS

(]
nN

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

'5-\@"-..,-119 \
NEW Qi)
= Seven functions

, ¢ A
dc voltage _
ac voltage 1
dec current

/ - ac current
@ Non-Linear Systems resistance « Nine functions « Peak hold on voltage
Single Trace 15MHz diode test dc voltage and current functions
Call For Our Prices Srocictance i} :g :ﬁ]rt?ei? * Selectable audible
= 3'4-digit resolution S et indicator for
MS-215 MS-230 * 0.1% basic dc accuracy resistance arinuity

or level detection
* LCD display diode test

. conductance (1/R)  * 3'2-digit resolution
* Overload protection

logic level and * 0.1% basic dc accuracy

» Two year parts continuity detect
and labor warranty temperature (K-type * LCD display
thermocouple) = Overload protection
Dual Trace 15 MHz Dual Trace 30MHz
(l- DATA PRECISION

MODEL 130 Model 938

DIGITAL MULTIMETER | 0-1%, 3%2-Digit, LCD DIGITAL

RANGE ACCURACY CAPACITANCE * WIDE RANGING — from 1999 pF full scalke
MEI'ER (0.1 pF resolution) up to 1999 pF full scale, in

DC VOLTAGE eight ranges.. virtually every capacitance you'll

ever need o measure,
' 200mV, 2V, 20V, 200V, 1000V [ 5% I * FAST AND EASY TO USE — Direct reading,

pushbutton ranges. Just plug in and read.

3 EXCEPTIONALLY ACCURATE — provides

AC VOLTAGE +0.1% basic accuracy.

I 200mV, 2V, 20V, 200V, 750V I 1% ] «» TOUGH AND COMPACT — Buit to take rough
usage without loss of calibration accuracy, Fits
and goes arywhere; takes' very little bench

DC CURRENT space: always handy for quick capacitance

checkout, matching, calbration, and tracking.

» POHTABLE — Palmesized, Iighitaweight, q:emles
up 1o approximalely 200 hours on a single Y
akaline battery.

= EASY AEADING — big, clear, high-contrast
3Va-<igit LCD display, a full 0.5 high, readable
anmywhere,

[ 2mA, 20mA, 200ma, 2000mA, 108 | 2% |

AC CURRENT
| 2mA, 20mA, 200ma, 2000mA, 10A [ 3% |

» VALUE PACKED — Outstanding measurement

RESISTANCE capability and dependability, Outperforms DC
fime-constant meters, and even bridges costing
$125 | 2002, 2kQ, 20kR, 200k2, 20MQ | 5% | 210 5 tmes as much.
3 = RELIABLE — warranteed for 2 full years




The Roadrunner
Model 6100

SPECIAL

KEITHLEY

Model 169

BENCH/PORTABLE DMM

e 3' Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$189.00

80MHz Counter with Period Function
\ mooeL 1820

* 5Hz to 80MHz reading guaranteed—
100MHz typical

* Period measurements from 5Hz
o 1MHz,

* Period average, auto and manual
positions

* One PPM resolution
* Totalizes to 999999 plus overflow

* Elapsed time measurements from .01
to 9999.99 seconds plus overfiow

* One-megohm input resistance
= Bright 43" high LED readouts

o PRECISION

Call For Our Price

HICKOK

VIZ nen TRIPLETT

New Low Distortion Function Generator

oA PRECISION mooeL 3010
;s * Generates sine, square and triangle
waveforms

* Variable amplitude and fixed TTL square-
wave outpuls

* 0.1 Hz to 1MHz in six ranges
= Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0.1Hz to 100kHz

* Variable DC offset for engineering
applications

* VCO external input for sweep-frequency
lests

Call For Our Price

Z PHILIPS | WESTON

Stapin

o1 PRECISION

New Sweep/Function Generator

=

* Four instruments in one
package—sweep generator, func-
tion generator, pulse generator,
lone-burst generator.

* Covers 0.02Hz-2MHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-step attenuator plus
vernier control

Call For Our Price

# |nternal linear and log sweeps

* Tone-burst output is front-panel or
externally programmable

LEADER | [ [oo=c
(@b ara PRECISION

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
800-223-0474 =)

SAVE UP TO $500

@HITACHI

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301 30 MHz Single Trace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,
Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base

Call For
Special
REBATE OFFER

WEST 45th STREET, NEW YORK, N.Y. 10036
IN NEW YORK STATE 212-687-2224

We carry a full line of multimeters, oscilloscopes, frequency counters, audio and

RF generators, power supplies and accessories.
Just call our Toll-Free number and one of our experts will answer all your

questions about test equipment.

¢861 HOHVIN

(%]
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% RADIO-ELECTRONICS

EQUIPMENT REPORTS

continued from page 26

ing ranges available on the program-
mable-scanner market.

The PRO-2020 will scan up to 20
channels and has automatic up- and
down-search capability as well. Mobile
or fixed-station operation is possible,
and a 9-volt battery is used as a backup
to hold memory in case of power
failure.

The large fluorescent display in-
dicates channel number. frequencies.
scan status, search monitoring, and

other functions. A priority feature
for any of the 20 channels is included.
Functions, channel selections, etc. are
entered using a large 24-button keypad;
there is audible feedback (the scanner
“*beeps’” at you) each time a pro-
gramming key is pressed. A LOCK OUT
key allows you to disable unwanted
channels temporarily, and a built-in
skIp function lets the scanner jump
over those unwanted channels, speed-
ing up the scan rate.

Fast (9 channels/second) and slow (4
channels/second) search and scan
speeds can be selected using the key-
pad. A keypad-selected DELAY function
can be used if you want to keep the

s

ADVANCE s PROUD TO INTRODUCE the )

(=Nl I8=4 Line of High Quality Digital Multimeters
Featuring The New 130 Hand-Held DMM i

EN/2

Rugged DMMs from Keithley — all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible
battery and fuse, 10A current range, diode test capability, low
battery indicator, cushioned components.

=

TOLL FREE HOT LINE
800-223-0474

Model 131. Similar  Model 130. Our Model 135. First
to Model 130, with most popular model, 4Y4-digit DMM with
increased : the pricefperfor—s hand-held
accuracy. - . . - . 139 mance champ. . 125 convenience . . , 5235
ACCURACY SENSITIVITY
MODEL| DCV | DCA | ACV | ACA DCV | DCA | ACV | ACA 0
130 | 05% [ 1% | 1% | 2% | 0.5% | 100xV [ 1A | 1004V | 1A | 100mQ
131 [025%[0.75%| 1% | 2% | 0.2% | 100uV | 1xA [ 1004V | 1p4 | 100mQ
135 [0.05% ) 0.5% | 1% | 1.5% [ 0.2% | 100uV | 104A | 1000V | 14A | 100m2
\ Case §10.00 Shipping $3.00 _)
f THE TEST EQUIPMENT SPECIALISTS —_)
e =

=

54 WEST 45th STREET. NEW YORK. N.Y 10036 2‘2-ssr-zﬂm

—

scanner on a channel for two seconds
after the end of a transmission; that
function allows you to catch a reply
transmission that you might otherwise
have missed by moving immediately to
the next active channel.

Inside the cabinet

The dual-conversion (10.7 MHz and
455 kHz) superheterodyne circuitry
uses an LSI microprocessor chip; an
LLSI phase-locked-loop system. seven
CMOS IC’s, eight additional IC's, 40
transistors, and 45 diodes.

Spurious-signal rejection is specified
as 50 dB for VHF frequencies; spurious-
signal rejection for UHF frequencies is
not indicated. IF selectivity is +9 kHz
at —6 dB: +15 kHz —50 dB.

The sensitivity of this model is great-
ly improved compared to previous
Radio Shack scanners. When checked
against a competitive scanner costing
nearly twice as much, the apparent
sensitivity was nearly identical; when
we measured the sensitivity of the two
units, they were within 0.1 dB of each
other. The claimed sensitivity was 0.5
1V for the low and high bands, and 1.0
uV for the VHF aircraft-band and at
UHF frequencies.

This large (10 % 11 x 3) scanner also
includes a screw-on collapsible whip
antenna for close-in reception. A rear-
apron external-antenna jack allows the
use of a rooftop antenna for improving
the quality of long distance and weak-
signal reception.

The instruction manual is well written
and useful. It contains concise step-by-
step programming information as well
as an informative practical guide to
scanner applications and frequency
allocations.

A block diagram is also included: al-
though it would be of little use in the
maintenance of the receiver. it does
give the technically-inclined user some
idea of how the scanner works.

Our test

Signal sensitivity was found to be
uniformly good over all frequency-
ranges. Measurements showed the

PRO-2020 to be virtually identical to
the most sensitive of its competitors.
While search and scan speeds are not
as rapid as those of some other scan-
ners, the receiver does have a unique
feature—a  sophisticated  window-
detector that assures the user that the
scanner will stop precisely on fre-
quency. without overshoot or under-
shoot.

In this age of bells and whistles, the
Realistic PRO-2020 offers high per-
formance and straightforward design at
a reasonable cost. The PRO-2020 sells
for $299.95 and is available at Radio
Shack stores. R-E



GC Electronics
_ Magnameter
Microwave Oven Tester

CIRCLE 102 ON FREE INFORMATION CARD

GC Magnameter

FOR MANY YEARS. THE GC ELECTRONICS
Co. has been making a huge variety of
parts for electronics work. They've
been around for longer than [ can
remember, at the same address, 400 S.
Wyman, Rockford, IL 61101. Now,
they've gone into the test-instrument
field.

This one is the Magnameter, catalog
No. 20-226. It’s a specialized micro-
wave oven tester, for analyzing the op-
eration of the magnetron by reading
secondary voltage and current. The
meter has two ranges. with a toggle
switch to select between the two. With
the range switch in the HIGH position,
the meter reads secondary voltages up
to 10 kV. In the Low position. the meter
reads up to 10 volts. That range is used
to measure the plate current of the
magnetron, by reading the voltage drop
across the plate resistor. For those
ovens with no plate resistor, a heavy-
duty 10-ohm tester is included, encased
in plastic with alligator clips on both
ends. That can be connected in the
ground loop of the power-supply cir-
cuit. If the oven has a plate resistor of a
value other than 10 ohms. a handy con-
version chart is included for reading
current,

The construction of the instrument is
good: the case is high-impact plastic.
and the test leads are very heavily in-
sulated: twice the size of ordinary ones.
Rubber-booted alligator clips are used

on all three leads—ground, low. and
high. After the tests are completed. a
DISCHARGE switch on the side of the
case can be depressed to short out any
remaining charge left in the circuit. A
neon lamp labelled HIGH VOLTAGE. and
located on the front panel. glows
whenever high voltages are present in
the circuit—even if the oven is off.
The Magnameter is a compact instru-
ment, and it comes with a tilt handle
that can be used as a bail or stand. Test-
leads are permanently connected, and
all connections are made with the micro-
wave oven's power switch turned off.
The test leads are long enough to let
you set the meter on top of the micro-

wave-oven chassis.

The two major faults associated with
microwave ovens are shorted magne-
trons and shorted power transformers.
By disconnecting the plate lead to the
magnetron and measuring the output
voltage of the power supply. then re-
connecting the plate lead and measuring
the plate voltage and plate current. you
can isolate those two faults very quick-
ly. and that’s the name of the game.

The Magnameter seems to be built to
give good service for a long time. List-
priced at only $86.68. it looks like quite
a lot of meter for the money: it should
come in handy if you're going into that
end of the electronics business. R-E

Design of Digital Systsms - six volumes

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS
Six large-format volumes — each 11 x 8% ",
CONTENTS

The contents of Design of Digital Sys-
tems include:

Book 1: Octal, hexadecimal and binary
number systems; represeniation of pega-
tive numbers; complementary systems;
binary multiplication and division.

Book 2. OR and AND functions; logic
gates; NOT, exclusive-OR, NAND. NOR and
axclusive - NOR functions; multiple input
gates, truth tables;, DeMorgan's Laws;
canonical forms; logic conventions: Kar-
naugh mapping; three-state and wired

Iogac'.

ook 3: Half adders and full adders; sub-
tractors; serial and parallel adders; pro-
cessors and arithmelic logic units (ALUs);
multiplication and division systems.

Book 4; Flip-flops; shilt registers;
asy ; ring, and
exclusive-OR feedback counter; random
access memories (RAMs) read-only
memories (ROMs).

BASIC COURSE

Designing
Digital Systems

Two programmed learning courses:
hardware and software; theory
and application.

MO RISK GUARANTEE
Thera's absolutely no risk to you. If you're
not completely satisfied with your courses,
simply return them to GLI within 30 days.
We'll send you a full refund, plus return post-
age.

TAX DEDUCTIBLE
In most cases, the full cost of CLI courses
can be a tax deductible expense.

PHONE ORDERS - FREE
To order by phone, call (617) 664-3657
with your credit card information. It won't
cost you a dime, because we'll deduct the
cost of your call from the price of the courses
you order,

TO ORDER BY MAIL
You may use the order form below If you
wish, but you don't need to. Just send your
check or money order (payable to Cam-
bridge Learning, Inc. 1o the address below. If
you don't use the order form, make sure your
address is on your check or the envelope,

Book 5: Structure of calculators; key-
board encoding; decoding display data;
regisler systems; control unit, program
ROM: address decoding: instruction sets;

Logic & E

CONTENTS

Logic and El i
is designed for the b .?&lo mathe:

instruction decoding: control prog
structure

Book 6 Central processing unit (CPU),
memory organization; character represen-
tation; program storage; address modes;
inputfoutput systems; program interrupts.

priorities prag ing. assem-

blers; executive programs, operating
systems, and lime-sharing

OUR CUSTOMERS

Design of Digital Systems has been
bought by more than hall the 50 largest
corporations in America, and by Motorola,
Intel, DEC, National Semiconductor, Fair-
child, General Instrument, Hewlett-
Packard, Heath Co., M.LT, NASA. Smith-
sonian Institute, Bell Telephone Labs, And
many, many more, as well as corporations
and individuals in over 50 countries

matical knowledge ather than simple arith-
metic is assumed, though you should have
an aptitude for logical thought. It consists
of 4 volumes — each 11%" x 8% — and
serves as an introduclion to the subject of
digital electronics.

Contents include: Binary, octal and
decimal number systems; conversion be-
tween number systems, AND, OR, NOR
and MAND gates and inverters; Boolean
algebra and truth fables; DeMorgan's
Laws; design of logical circuits using NOR
gates; R-5 and J-K flip-flops; binary
counters, shift registers and half-adders.

and write "DDS" (Design of Digital Sys-
tems), “"DCLE" (Digital puter Logic &
Electronics}, or “bath” (both courses) on
your check.

Mass, Residents add 5% sales tax. We pay
all shipping costs.

We also accep! company purchasa or-
ders.,

AIR MAIL
The prices shown include surface mail
postage anywhere in the world. Alr mail post-
age costs an extra $10 for both courses (10
volumes) .

DISCOUNTS
Call or write for details of educational and
quantity discounts, and for dealer costs.

SAVE 35
If you order both courses. you save §5. Order
at no obligation today.

CAMBRIDGE
LEARNING Inc.

1 Judith Drive
North Reading,
MA 01864

* Money-back guarantee

Call (617) 664-3657 1o
order by phone—free

* Save $5

7 days, 24 hours

CIRCLE 55 ON FREE INFORMATION CARD

* Ovrder Iree by phone
* Mastercharge/VISA —

* Mo shipping charges

* Tax deduciible

Please send me

sols of both courses

NAME
ADDRESS
CITYISTATEZIP

Te: Cambridge Learning Inc., 1 Judith Drive, North Reading, MA 01584

sets ol Design of Digital Systems
se1s ol Digital Computer Logic & Electronics . .

Encicaed is check/money order (payabls 1o Cambridge Learning Inc.) for total 5

$1895 %
51495
$29.90

no

2861 HOHVIN
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Model 467

® Restores color and B/W
picture tubes |ike new! Uses the
most powerful restoration
method known with minimal
danger tothe CRT. @ Exclusive
multiplex test technique

DY SELLS MORE
N FORDHAM BEC

Portable Digital Capacitance Meter

Model 820

® Measures capacitance from
0.1 pFto 1 Farad ® Resolves
to 0.1 pF. @ 10 ranges for ac-
curacy and resolution. @ 4 digit
easy to read LED display.

@ 0.5% accuracy. ® Special
lead insertion jacks or banana

Sweep/Function Generators

Model 3015

& Frequency: 2 Hz to 200 kHz,
in 3 ranges. ® Outputs: Sine,
square or triangle ® Variable
Amplitude: 15 V p-p, open cir-

cuit, 7.5 V p-p into 600 ohms.

® Pulse Output: Fixed amplitude
TTL level, logic high greater
than 3 voits. ® Accuracy: 5%
F.S., to 20 kHz.

Model 3025

® Frequency: 0.005 Hz to
5 mHz in 7 ranges. @ Outputs:
Sine, square, triangle or haver-
sine. @ Variable Amplitude: 20V
p-p. open circuit; 10 V p-p, into
50 ohms. ® Accuracy: £5%F.S.

Model 3030

® Frequency: 0.001 Hz to 5
mHz in B ranges. ® Qutputs:
Sine, square, triangle, pos/neg
Square, pos/neg ramp. ® Var-
able Amplitude: 20 V p-p, open
circuit; 10 V p-p, into 50 ohms.
® Accuracy. =(1.5% setting
+1% F.5), 0.001 Hz to 1 mHz;

S. :tl?% setting+2%F.S), 1 mHz

0 § mHz
Four Instruments
in One

Model 3020

Four instruments in one pack-
age —sweep generator, function

W generator, pulse generator, tone-

burst generator @ Covers.02 Hz
to 2 MHz @ 1000:1 tuning

range @ Low-distortion high-
accuracy outputs ® Three-step
attenuator plus vernier control
® |nternal linear and log sweeps

Low Distortion Function Generator

Model 3010

® Generates sine, square and
triangle waveforms @ Variable
amplitude and fixed TTL square-

A waveoutputs @ 0.1 Hzto1 MHz

in six ranges ® Typical sine

¥ wave distortion under 0.5% from

0.1 Hz to 100 kHz

Dual-Trace 30 MHz
Delayed Sweep Scope

Model 1530

@ Delayed sweep operation for
Sweep expansion up to 1000x
@ 30 MHz response; usable
to 50 MHz ® 5 mV/division
sensitivity, selectable 2 mV to
20 mHz. @ Variable hold-off
for pulse train display. @ Single-
sweep for nonrepetitive wave-
flviulnrrrm ® Built-in triggering
ters

TECH 330

Has 7 functions and 29 ranges,
plus 0.1% VODC accuracy and true
RMS capability (AC + DC).

TECH 300

Has 0.5% VDC accuracy and all
the features of TECH 310, except
the continuity test function a
10-amp current ranges.

BECKMAN
3%2 Digit Multimeters

TECH 310

Has 7 functions and 29 ranges,
plus 0.25% VDC accuracy.

TECH 350

Bright, 0.5%"" LCD display. Single  Input jack for a standard K-type

easy-to-use switch Separate diode  thermocoupling, enabling user to

test function. Low power resistance  measure temp from —20°C to

range. 22 megohms input resistance.  +1265°C. Switch selectable mea-

12,000 hour battery life. surement of true RMS (AC + DC)
or AC only voltages and currents.

TECH 360

Multimeter

® Free 10 amp current shunt.

@ General purpose True RMS multimeters
with identical features except for power sources.

Mode! 810 Model 811
Operates on line voltage Operates on line voltage
with rechargeable
i-Cad battenes.

Hand Held DMM with free case
Model D800 Model D802

Fluke's lowest pricad Sameas Model DBOD
DMM. An all purpose i] but has a basic DC
instrument for basic = accuracy of 0.1%
measurement needs. and Fluke conduc-
Five ranges for AC tance function for
and DC voltage accurate high resist-
measurements. Four ance measurement.
ranges for AC and
DC curent tests. Six
resistance ranges

Model D804

The most powerful in
the series. All features
of Model D802 plus
capability to check
continuity and logic
levels, measure temp
with K-type thermo-
couples and capture
peak readings of
fransients.

Model 260-7
® 28 time-proven ranges. @ Direct dial
reading of Amp-Clamp ranges. ® Only 2 bat-
teries . . . one 9-volt and one 1.5 voit “D" cell
® 260-7 complete with batteries, test leads

and manual
® 260-TM with mirror scale
® 260-7AT in roll case
® 260-TMRT with mirror scale, in roll top case
Available with reset pushbutton rel when
overload exists.

3'2 Digital
Multimeter
Model 467

@ LCD analog bargraph to indicate nulls, peaks and
trends. ® Differential peak hold captures maximum (peak)
and minimum values of complex waveforms. @ 50 w/sec
pulse detection ® True RMS measuring capability.

Touch/Test 20 Multimeter Portable Triggered Miniscopes

® Touch selection and control
of functions, ranges and power.
® Large (0.55" high) LED read-
oul @ Automatic polarity and
overload indication. ® In-circuit
test capabilities.

Model TT-20

Model TT-20B with batteries and charger
Model TT-21 with LcO readout
Model TT-21B with LcD readout, batteries and charger

Model MS-15 15 Mz
Model MS-215 15 Mz pual Trace
Model MS-230 30 MHz, bual Trace

855 Conklin St.Farmingdale, N.Y. 11735
B Master Charge B BankAmericard
H Visa B COD H Check B Money Order




UIPMENT AND TOOLS
BODY SELLS FOR LESS!

QUSRS 3% D
IR gt

0.1% Digi
?"S’ @Q [:apal:iianc: Meter

Model 3001
Universal Counter-Timer

Model 5001

For the electromic measurement and display of frequency, period,
interval and counted events. Unique full input signal conditioning.

Frequency Counter

Model 6001
® 5 Hertz to 650 MHz ® 10 MHz crystal oven timebase
input @ Selectable 0.1, 1.0, 10 sec gate ® Switchable low
pass 50 KHz filter ® True TTL compatibility at input

5
Model LBO-513 '@

Single Trace with probe | -8 e

Model LBO-514 L2

Dual Trace with probes Model lBD'51'|

20 MHz Oscilloscopes
® Add and subtract
modes (with CH-2
invert), permits differ-
ential measurements
(Model LBO-508A
only). ® Front panel
X-Y operation ideal for
phase-shift analysis,
sweep alignment and
vectorscope service
(Model LBO-508A

only). ® 17.5 nanosec
rise time for easy view-
ing of high speed pulses
and wave forms.

R\

Model LBO-507A

Single Trace with probe

Model LBO-508A

Dual Trace with probes

DC Power Supplyst
Model WP-708
I's a dual DC Voltmeter

It's a triple DC Power Supply
® Three separate completely isolated DC power supplies:
two 0-20V @ 0-2A, one fixed 5V @ 4A @ Excellent
line and load regulation @ Fully adj. current limiting

on the two variable su

TULL

FREE

Hand-Held Beeper
Digital Multimeter

Model 128

® LCD display. ® 0.5% basic
accuracy. @ s digit resolu-
tion. ® ‘Beeper’ operates on all
ranges and functions.

Hand-Held Digital 4'2 Digit
Multimeter Muttimeter
Model 130 Model 135

® (.5% basicaccuracy. ® 3% ® 0.5% basicaccuracy. ® 4%
LCD display. digit resolution provides wide
dynamic range. ® LCD display.

Magnifier
mp
Model LFM-1A

Offers large viewing area for fine details, component

assembly and other close work. Has unique double

tension control In grey, black, white and tan. Three |
diopter, 13" focus standard on all models. (45 reach). ;

Magna-Lux Lamp
Model LUX-2A

Magnifier utility lamp. The 33" diameter
lens supolemented by a 40-watt stand-
ard ap,. .ance bulb A-15 incandescent
bulb. Sold in black only, has
an arm reach of 39" and

includes a factory installed

3-diopter lens. Same
magnification as LFM-1A.

Model TC-150/ST
Contains 23 individual
tools, 24 Series 99
interchangeable screw-
driver/nutdriver blades

and handles, 2 meas-
uring tapes, soldering

iron, recharger, solder.

Model TC-200/ST

Smaller version of the TC-100
case. 27 intcrehangeable Series
99 screwdrivers and nutdrivers,
for use with the straigh or tee
handie, plus 10 assorted smps..
pliers, wire cutters and wienches.

(800) 645 9518

Dual Trace

4%.«"“
"‘\ Oscilloscopes

Ecommlnaliy priced, ;ﬁnetal purpose oscilloscopes.
Square, 5%2"" GRT with internal graticule (illuminated
scals& High accuracy voitace axis and time axis set

at £3% (certified at 10°C and 35°C). High-sensitivity
design; vertical sensitivity of 1 mV/div. available. 8-div..
dynamic range ensures accurate measurement of wave-
forms without distortion. TV sync-separator circuit.

20 MHz 35 MHz 100 MHz
Model Model Model

V-202 V-352 V-1050

Controlled
Output
Soldering
Station

Model WTCP-N

Portable
Desoldering
Stations
Model DS-600

Ii viﬁ' nﬂfﬂ AR

L\ss “‘““ m
- .‘“’

Master
Tool Kit

Model TC-100/ST

53 individual screw-
drivers, nutdrivers, pliers
and wrenches, 31 Series
99 interchangeable
screwdriver/nutdriver
blades and handles, and
two screwdriver/nut-
driver sets,

Mool 99- S
24-piece kit

in N.Y. State call

(516)752-0050

¢861 HOHVIN
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" 1c InserTIoN/ExTRACTION KT

e MOS-1416 14-16 CMOS SAFE INSERTER EX-1 14-16 EXTRACTOR

o MOS-2428 24-28 CMOS SAFE INSERTER
KT NS - O o~ 36.40 CMOS SAEE INSERTER * EX'2 24-40 CMOS SAFE EXTRACTOR

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

PHONE (212) 994.6600 TELEX NO 125091

5

MOS-1416

| WK-7 | COMPLETE IC INSERTER/EXTRACTOR KIT |

| INDIVIDUAL COMPONENTS |

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER
EX-1 14-16 PIN EXTRACTOR TOOL

| EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL

CALL YOUR LOCAL OK DISTRIBUTOR FOR FURTHER INFORMATION

RADIO-ELECTRONICS

0K MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091
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FIG. 2—THE C-DAD SYSTEM uses a tightly focused laser beam to read digital information represented

by a series of pits on the disc.

TABLE 1

Specification C-DAD disc LP record
Frequency response 20-20,000 Hz 30-20,000 Hz
S/N ratio More than 90 dB More than 60 dB
Dynamic range More than 90 dB Max. 55 dB (1 kHz)
Channel separation More than 90 dB 25-35 dB
High-frequency

distortion rate Less than 0.05% 0.2%
Wow & flutter 0% 0.03% (WRBMS)
Playing time 60 Minutes 30 Minutes
Disc diameter 4.7 inches 12 inches

tem is absolutely flat from 20 Hz to
20.000 Hz. The digital sampling-fre-
quency is 44.1 kHz, which would theo-
retically give a response up to 22.05
kHz. Some margin, though, is left for
high frequency cut-off filtering.

The signal-to-noise ratio for the 16-
bit digitizing format is better than 90 dB
(theoretically, it could be as high as
97.5 dB); dynamic range—the difference
in level between softest and loudest
sounds that can be handled—is also
better than 90 dB. Channel separation
is 90 dB as well, while total harmonic
distortion, referred to peak levels, is
0.05% or less (0.03%, theoretical).

As with any true digital-sound sys-
tem there is no measurable rumble or
wow-and-flutter. Tracking, decoding,
and rotational speeds are synchronized
by a central clock generator inside the
player and the clock is itself governed
by information encoded in the track on
the disc. Since the digital data repre-
senting the music is stored briefly in
semiconductor memory in the player
before being clocked out at a steady
rate to the digital-to-analog converter,
there can be no wow or flutter in the
conventional sense.

There is also no audible intermodula-
tion-distortion of the type that plagues
conventional analog recordings to such
a large degree. To fully appreciate the
significance of these performance
levels, see Table 1. which compares the

C-DAD system with conventional LP
records.

Competing digital-disc systems

Of the many digital-audio disc sys-
tems that have surfaced over the last
several years, two besides the C-DAD
system have been successfully demon-
strated and been under consideration
by a Sl-member Digital-Audio Disc
Council. That group deliberated about
standardization for about three years

(and has only recently been disbanded)
in Japan. The two other systems are:

1. A capacitance-pickup system, de-
veloped by JVC as an adjunct to
its VHD videodisc system which
is to be marketed in early 1982
and which has been given the
name AHD (Audio High Density).

2. A mechanical ''groove-type’ sys-
tem developed by Telefunken.

Discs for the variable-capacitance
system (AHD) are made of conductive
materials. As shown in Fig. 4, digital
signals in the form of tiny pits are en-
graved in these discs. As a miniature
metal electrode follows the pits, signals,
represented by changes in electrostatic
capacitance, are detected. To maintain
the necessary accuracy, the pits are en-
graved on the surface of the disc along
with pilot signals impressed on either
side of the audio signal pits. Since there
are no physical grooves impressed into
its surface, the pilot signals are used as
part of a dynamic-tracking servo sys-
tem to keep the electrode stylus properly
positioned along the signal track of the
AHD audio disc.

In the mechanical system developed
by Telefunken, playback is accom-
plished in a manner similar to that used
by ordinary analog players (see Fig. 5).
That is, signals cut into the grooves of
the disc are first converted into mechani-
cal vibrations as the stylus traces them
and the vibrations are then transmitted
through a pickup arm to a piezoelectric
converter, where they are changed into
electrical signals.

Table 2 offers a comparison of these
two systems and the Sony-Philips C-
DAD one. Of the three, only the Sony-
Philips and the JVC systems seem like-
ly to reach the marketplace in the near
future. JVC’s argument in favor of its
system is based largely upon the fact
that a single player would be able to

FIG. 3—C-DAD PLAYER prototypes shown in 1981. Sony's is at left; Philips’ at right.
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FIG. 4—JVC'S AHD digital-audio disc system
works on the same principles as its VHD video-
disc system.

FIG. 5—THE MECHANICAL SYSTEM developed
by Telefunken for digital discs is similar to that
used for today’'s analog records.

GLASS
OPTICAL
POLISHING

PHOTO
RESIST
COATING

LASER
CUTTING

DEVELOPMENT

SILVERING

Ni PLATING

FIG. 6—STAGES INVOLVED in the manufacture of C-DAD discs. Numbers in parentheses at right

indicate how many of each piece are produced.

TABLE 2
Characteristics Sony-Philips Jve Telefunken
Signal-pickup method Optical Capacitance Mechanical
Pickup Non-contacting Contacting Contacting
Signal location Beneath surface On surface On surface
Grooves No S No S 5 Yes o
Surface material Transparent plastic Carbon-impregnated vinyl Various
Disc caddy (holder) Not required Required Required
Disc size . 120 mm 260 mm 135 mm
_ _ 70 mm

Playing time 60 minutes (2 channels) 60 minutes (4 channels) 60 minutes (2 channels)

. : . L 30 minutes (2 channels)
Format 16-bit 16-bit 14-bit

handle both its videodiscs (the VHD
discs that are to be marketed in 1982)
and the AHD digital-audio discs, since
both use a capacitance-pickup principle.
Of course, a digital-to-analog con-
verter/processor would have to be
added to the JVC system for decoding
the digital-audio discs; the addition of
such a D/A converter/processor would
make the lower-cost argument some-
what questionable.

The JVC AHD disc, like its com-
panion VHD disc, is a little over 10
inches in diameter and comes supplied
in a *‘caddy’’ or holder that protects the

disc surface when it is not being played.
The smaller, optically-tracked, C-DAD
disc requires no such protective sleeve,
of course, and is in no way affected by
dirt or dust on its surface since the focal
point of the laser beam is beneath the
transparent surface of the disc. An im-
portant point that has been emphasized
many times by Sony and Philips is that
the small C-DAD disc and its corres
pondingly small player can easily be
adapted for use in cars and other
moving vehicles, since the vibration of
a vehicle should have little or no effect
upon laser tracking.

The trend towards C-DAD

There seems to be a growing trend
towards endorsement of the C-DAD
system by equipment manufacturers
and ‘‘software’’ (recorded material)
producers around the world. Matsushita
Electric Company (whose line of
brands includes Panasonic., Quasar.
Technics and National), although com-
mitted to the JVC VHD system for
videodiscs. has nevertheless indicated
that it will produce disc players for the
Sony-Philips system. Recently, the
worldwide Polygram Group, one of the
leading international record manufac-

2861 HOHVYW
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turers, and CBS/Sony, Inc., the largest
record company in Japan, announced
plans to produce music programs in the
C-DAD format. In 1982, for example,
CBS/Sony will release more than 100
C-DAD albums in Japan simultaneously
with the introduction of the C-DAD
players. On the hardware side, com-
panies such as Marantz have already
demonstrated their own versions of
players which are compatible with the
Sony-Philips optical-laser disc system.
And, while the 51-member Digital
Audio Council mentioned earlier did
not specifically endorse the C-DAD
system, its final report noted its com-
pact size and its applicability to mobile
use, which many interpreted as being
just about as close to an endorsement
as such a committee would ever be
likely to come.

How C-DAD discs are made

Once you get past the hurdle of
paying for a C-DAD optical-laser player
(about the price of a high-end turntable),
the software or discs themselves should
be no more expensive, on a ‘“‘per-
minute-of-music’’ basis, than high-
quality LP records. The process of
making digital discs is quite different
from the process currently used to
make analog LP records, but once it
has been mastered, it should be possible
to turn out the new discs on a mass-
production basis that will reduce disc
prices drastically.

Mechanical cutting-techniques are
impractical for digital-disc production
because the pits to be carved are far too
small. Instead, the process shown in
Fig. 6 is used. First, a glass plate coated
with photo-resist material is exposed to
a digitally-modulated laser beam. The
plate is then developed to form pits cor-
responding to the presence or absence
of digital signals. After a silvering
process, that glass plate becomes the
“‘master.”’

It is next pressed against a nickle
plate to make an inverse copy (the pits
become small bumps and the flats be-
come depressions) of the photo-etched
depressions on that plate. A digital
master is thus produced which, in turn,
is used as the ‘‘mother’’ for making
production *‘stampers.’’ Each stage in-
verts the surface of the disc (pits-
bumps-pits-bumps, etc.). The stampers
have bumps.

The final production stages are
shown in Fig. 7. Using the stamper,
C-DAD discs are produced in large
quantities in much the same manner as
conventional analog records. The sig-
nal-bearing surface of each disc is then
coated with a reflective material, fol-
lowed by a coating of protective, trans-
parent plastic. Aside from any labelling
and packaging that may be required,
that completes the manufacture of a
single-sided disc.

“DIGITAL” vs.
DIGITAL

FOR THE PAST SEVERAL YEARS 12-INCH “DIGITAL"
discs have been available from com-
panies such as Telarc, Teldec, Lon-
don, and others.

It is a common misconception that
those are true digital discs, but that is
not the case.

True digital discs carry the audio in-
formation as a series of binary-coded
numbers—that is the method used by
the C-DAD.

Digitally-mastered discs—the 12-
inchers currently on the market—are so
called because the master tapes from
which they are produced are digitally-
encoded. The discs themselves carry a
conventional analog signal.

Those discs do have an advantage
over ones recorded using analog
processes all the way through—the
quality of the master tapes is higher
and some of that quality is carried over
into the analog pressing. Dynamic
range is greater, tape hiss is non-exist-
ent, etc. The discs themselves, though,
are still prone to the shortcomings of
analog recordings—surface noise, re-
stricted dynamic range, tracking prob-
lems, and so forth.

While ‘*‘digital (digitally-mastered)
discs certainly represent a tremendous
improvement over their all-analog
predecessors, their quality is still far
removed from that obtainable from all-
digital recordings. R-E

FIG. 7—FINAL STAGE in C-DAD disc production involves adding a refiective layer to the surface and
protecting it with a clear plastic coating.

For a two-sided disc, an additional
process to combine two single-sided
discs would be required, but it is en-
tirely possible to produce such two-
sided discs.

Digital source-material

Recognizing the advantages of digital
recording almost as soon as it was made
available on a commercial basis to
recording studios several years ago,
many recording companies around the
world have been producing digital
master-tapes for release as digitally-
mastered, improved analog LP’s (often
erroneously referred to as ‘‘digital™
records). Although many of those
recordings have been praised as being
clearly superior in sound quality to con-
ventional LP’s, they obviously cannot
approach the performance levels that
will be reached by C-DAD discs once
they are made available. (See sidebar
for more information.)

The fact that so many digital master
tapes now exist in the archives of major
recording studios bodes well for the
future of true digital-discs. All those
tapes can be used to make true digital-
audio discs, with no degradation in
quality from master tape to disc. The
Sony-Philips system, in fact, uses the
same 16-bit PCM (Pulse Code Modula-
tion) encoding currently being used for
professional digital-audio purposes.
Therefore, C-DAD recordings can be
made in studios using existing PCM
equipment. It is also possible to translate
existing analog recordings, using PCM
processors, to the C-DAD format.
However, should that be done, the re-
sulting product would not exhibit the
increased dynamic range and other im-
provements made possible by digital-
recording technology. R-E
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Ever wonder why your
VHF-television dial starts
with Channel 2? Find out
why in this brief look at the
early days of television and
how it all began.

DAVID A. FERRE

WHEN A TELEVISION RECEIVER IS PUR-  mental television transmitter, W2XBS,  fully what RCA had accomplished in
chased in the United States, you can  located at the top of the Empire State 1933. But to give you an idea: Many of
take it anywhere in the country, plug it  Building in New York City. The char-  the experimental television broadcast-
in, pull up the *‘rabbit ears,”” and tune  acteristics of that early all-electronic  ers were still using frequencies in the 2-

in a station. That is possible because television system were modest: to 3-MHz range, and bandwidths of 100
we have national broadcasting standards Lines: 240 kHz. In addition, the earlier systems
that are common throughout the coun- Frames: 24 per second were mechanical using gears, motors,
try. Yet, at one time commercial tele- Scanning:  sequential (no inter- mirrors, etc. As television advanced,

lacing)

vision was going to be introduced to the Bandwidth: 2 MHz

each step pointed towards non-mechani-

American public without standards; Videb cartlar: AN modulated. Full cal s_ystems.and_higher bandwidths and
fortunately, that ‘‘experiment’” ended & ieband ! carrier freauencies.
before it even started. But let’s not get Audio carrier: AM modulated, full The Federal Communications Com-
ahead of our story! sideband mission was established by an act of
Yet, the results were far better than  Congress on June 22, 1934. It was
Up to 1934 any mechanical television system had  about that time that a portion of the
During the first few months of 1933,  ever accomplished. For those experi- VHF radio spectrum was allocated to
RCA demonstrated the first successful  ments, the video carrier was at approxi- television for the first time (see Fig. 1).
all-electronic television system. Broad-  mately 45 MHz. Previously, any frequency above 30
casts were made from the RCA experi- It may be hard for us to appreciate MHz was available to experimenters.

Those experimenters included a num-
ber of pioneering amateur-radio opera-
tors; there were also experimental sta-
tions that included television. In 1934,
the experimenters were moved to the
frequencies above 110 MHz, while tele-
vision was allocated two bands, 42-56
and 60-86 MHz. There were no chan-
nels associated with the allocations, but
it was a beginning; television was
1348-PRES. 56 IBEDEEE making its first move.

I||||||||J|t|1|_||1_|:11_:|||||1934201933

30 40 50 60 70 80 80 100 120 HQFREtIllEI.?ENCI‘f?PMHrmu 220 240 260 2B0 300 Progress was slow for television
FIG. 1—HOW THE TELEVISION ALLOCATIONS have changed over the years. This chart shows the during those years. The depression was
approximate frequencies of the channels; the exact frequencies are given in Table 1. at its worst, and even mighty RCA lost
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money. But advances were made in
RCA'’s all-electronic system. In June,
1936, RCA announced the start of a
massive field test. A total of 100 experi-
mental-television receivers were dis-
tributed to RCA employees for place-
ment in their homes and offices (see
Fig. 2). RCA then began regular televi-
sion broadcasts from W2XBS, using
their new Radio City television studios.
Those studios were linked to the Empire
State Building transmitter by an experi-
mental 177-MHz radio link and a coaxial
cable. The composition of the televi-
sion signal used for that test was as
follows:

Lines: 343

Frames: 30 per second

Scanning: interlaced (2:1)

Bandwidth: 5.75 MHz

Video carrier: AM modulated, full
sideband

Audio carrier: AM modulated, full
sideband

On June 15, 1936, the FCC began in-
formal hearings concerning the radio
spectrum above 30 MHz. There was an
increasing demand for those frequencies
and a new word began to be heard at
the FCC; that word was standards. The
Radio  Manufacturers  Association
(RMA), the trade association for the
radio and television equipment manu-
facturers, had formed a sub-committee
on television. They attended the June,
1936 hearings because of their interest
in the possible future commercialization
of television. In addition to urging
definite channel allocations, the RMA
had a set of television channel standards
to present (see Fig. 3-a). Although
those standards were incomplete in
some respects, one important recom-
mendation that the RMA made to the
Commission was that the bandwidth of
a television channel should be 6 MHz—
the same bandwidth that is used today.
The RMA television standards were:

Lines: 441

FIG. 2—ONE OF THE LAST in existence, this re-
ceiver was one of the ones used in RCA'’s test
of the first all-electronic television system.
The vertically-mounted picture tube was viewed

through a mirror in the cabinet top.

standards except for one important dif-
ference: The video carrier would now
be transmitted with a full upper side-
band and only a partial lower sideband,
as shown in Fig. 3-b. That vestigial side-
band system was eventually adopted by
the FCC and is used today.

Television now had allocations and
channel numbers. Our mysterious
Channel 1 was assigned to the 44- to 50-
MHz band as shown in Table 1. RCA's
experimental station quickly received a
permit for one of those new television
allocations and selected Channel 1!

1938 to 1940

The television industry was generally
pleased with the FCC allocation of 19
TV channels. They were hoping for a
continuous band of frequencies to
simplify tuner design, and were some-
what disappointed that 12 of the 19
channels were above 150 MHz; those
frequencies were virtually unused, and
thought to be useful only for television-
relay networks. But the seven channels
between 44 and 108 MHz were enough
to begin plans for commercial television
operation. By then it was believed that
the RMA standards would be adopted
by the FCC and commercialization
could begin. But not everybody agreed
with the RMA standards, and the FCC
wasn't about to approve any standard
unless the television industry was in
almost total agreement.

On October 20, 1938, just one week

3.25MHz

25MHz |

l< 2.5MH >
n S5MHz

LOWER SIDEBAND

UPPER SIDEBAND
AUDIO

Frames: 30 per second

Scanning: interlaced (2:1)

Bandwidth: 6 MHz

Video carrier: AM modulated, full
sideband

Audio carrier: AM modulated, full
sideband

It is interesting to note that the
proposed 441-line standard was beyond
the capabilities of any system that had
been demonstrated up to that point. It
wasn't until eight months later, on
February 11, 1937, that a manufacturer
(Philco) gave a convincing demonstra-
tion of a television system that com-
pletely met the RMA standards.

The FCC hearings that had started on
June 15, 1936, resulted in the allocation
of 19 television channels, each with a
bandwidth of 6 MHz. The new alloca-
tions, which are shown in Fig. 1 and
Table 1, became effective October 13,
1938. The RMA revised and completed
their set of television standards, which
were essentially the same as the 1936

VIDED CARRIER
CARMER\
T | TR o T e | | |
OMHz 1MHz 2MHz 3IMHz 4MHz 5MHz EMHz
(™ 6MHz =
a
b 4 5MHz {
}4—1.25MH: > 4MHz -Jl 7
AUDIO
CARRIER
\
REDUCED UPPER SIDEBAND
LOWER
SIDEBAND
VIDEOD
| . — CARRIER
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FIG. 3—THE FIRST STANDARDIZATION of a television signal, the system shown in a featured full
upper and lower sidebands. A later revision, shown in b, featured a reduced lower sideband. That
vestigial sideband technique is the one is use today.



TABLE 1
Channel et _ Year =
1938-1940 1940-1946 1946-1948 '1948-PRESENT
1 44-50 50-56 4450 =
3 66-72 66-72 60-66 60-66
4 78-84 78-84 66-72 66-72
5 84-90 84-90 76-82 76-82
6 96-102 96-102 82-88 82-88
7 102-108 102-108 174-180 174-180
8 156-162 162-168 180-186 180-186
9 162-168 180-186 186-192 186-192
10 1180-186 186-192 192-198 192-198
11 186-192 204-210 198-204 198-204
12 204-210 210-216 204-210 204-210
13 210-216 230-236 210-216 210-216
14 234-240 236-242 = =
15 240-246 258-264 = -
16 258-264 264-270 = =
17 264-270 282-288 - -
18 282-288 288-294 I -
19 288-294

after the allocations became effective,
RCA announced that regular television
programming would begin as a *‘public
service’’ on April 30, 1939. That date
coincided with the opening of the 1939
New York World’s Fair. A number of
manufacturers began producing televi-
sion receivers, and by the opening of
the fair they were in the stores and
ready for sale. The opening ceremonies
of the fair were broadcast on Channel 1
by RCA’'s W2XBS, and featured the
President of the United States. After
that event, broadcasts were scheduled
on a regular basis.

By the end of May 1939, large depart-
ment stores, such as Macy's in New
York, offered as many as nine different
models for sale; those were supplied by
three manufacturers (Andrea, DuMont,
and RCA). Screen sizes for those telvi-
sion sets ranged from 5 to 14 inches, and
prices ranged from $189.50 to $600.00.
Most of the early sets were complete
receivers, but one, the model TT-5 from
RCA (shown in Fig. 4), had no audio
section; if audio was desired, it had to
be connected to a compatible RCA re-
ceiver. Unfortunately, sales of those
early television sets were not very good,
and by the end of 1939 fewer than 400
of them had been sold in the New York
area,

All of the major television broadcast-
ers (incidently, the stations were still
considered experimental) had adopted
the RMA standards by the end of 1939.
That included the stations in New York
City, Chicago, Los Angeles, and
Schenectady. The FCC was urged to
adopt the RMA standards so that com-
mercialization could begin. The I'CC
responded to the pressure from the TV
industry by publishing rules for limited
commercialization on December 22,
1939, It was a kind of Christmas present
for the television industry.

FIG. 4—THIS EARLY TELEVISION SET, the RCA
model TT-5, was one of the first offered for sale
to the general public. It featured a five-inch
screen, five-channel coverage, but no audio
section; it sold for $199.50 in 1939.

At the time those rules were pub-
lished, the FCC also announced that
hearings would be held in January, be-
fore establishing a date for limited com-
mercialization. At those hearings, it
was made clear to the FCC that many
of the broadcasters did not agree that
the RMA standards were the best. Philco
urged the FCC to adopt their system of
television with 605 lines and 24 frames-
per-second. DuMont wanted standards
that included 625 lines and 15 frames-
per-second. In addition, there was
some vague talk about something called
color television. Nevertheless, in an
order issued on February 29, 1940, the
FCC ruled that limited commercializa-
tion could begin on September 1, but
warned that nothing should be done to
encourage a large public investment in
television receivers. They refused to
adopt any standards, with the implica-
tion that each of the broadcasters could
use whatever standards they liked best,
with the public deciding who had the
best system.

RCA responded to the authorization
for limited commercialization with full-

page newspaper ads in early March an-
nouncing the ‘‘arrival of television,’
and ordered the immediate production
of 25,000 television receivers. The FCC
realized that limited commercialization
wasn’t going to work, as the sale of
thousands of television sets would, in
effect, “*freeze’’ the standards. making
a change to other standards almost im-
possible. Within a few days of the RCA
newspaper ads, the FCC’s permission
for limited commercialization was with-
drawn.

Television was also about to undergo
some more changes. Frequency Modu-
lation (FM) had been introduced by its
developer, Major Edwin H. Armstrong,
in 1935. Shortly after its introduction,
FM was granted five experimental fre-
quencies between 42.6 and 43.4 MHz.
By 1940, the FCC had 150 applications
for experimental FM stations on file
that could not be processed because of
lack of frequencies. As a result of hear-
ings held on March 18, 1940, the FCC
assigned FM a continuous band of fre-
quencies (that was done to simplify
tuner design), and expanded the FM
allocation to include the frequencies
from 42 to 50 MHz. The new allocation
included the 44- to 50-MHz band that
had previously been assigned to Chan-
nel 1.

But that is not what happened to
Channel 1! The TV channels were re-
numbered with Channel 1 now assigned
to 50-56 MHz band and the remaining
channels were shifted around the spec-
trum. But when the smoke cleared, the
television industry had lost one chan-
nel, leaving them with 18 allocations.

The new FM channels and the
changes in the television allocations be-
came effective on June 20, 1940; com-
mercial FM broadcasting was authorized
to begin on January 1, 1941.

1940 to 1946

When the revised 18-channel TV allo-
cations went into effect, the television
industry was unhappy, to say the least.
The limited commercialization plan was
suspended; the FCC continued its re-
fusal to set television standards; a tele-
vision channel was lost to FM, and, be-
cause of the changes in the allocations,
many of the experimental TV broad-
casters had to go off the air to complete
extensive transmitter changes. For ex-
ample, the RCA experimental trans-
mitter, W2XBS, had beer. operating on
the old Channel 1 (44-50 MHz); because
of the changes, they were forced to
switch to the new Channel 1 (50-60
MHz).

However, soon after that things be-
gan to look up. A member of the RMA
had met with the FCC to ask just what
the television industry could do to win
approval of a set of standards. The FCC
replied that if the industry could agree
on one set of standards, they would be
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approved without delay. Quickly, the
RMA organized the National Televi-
sion Standards Committee (NTSC).
The NTSC was open to all major inter-
ests in the television field whether they
were associated with the RMA or not.
Eventually, over 160 individuals be-
came associated with the NTSC. On
July 31, 1940, under the RMA’s spon-
sorship and with the FCC's blessing,
the NTSC held its first meeting.

With the opportunity to propose a set
of standards to the FCC, you might
have expected that the NTSC would
simply have endorsed the existing
RMA standards, but that is not what
happened. Every aspect of the televi-
sion-standards question was re-ex-
amined and discussed at length. On
January 27, 1941, the NTSC met with
the FCC and presented a progress re-
port. The preliminary NTSC standard
presented to the FCC at that meeting
closely paralleled the RMA standards.
That seemed to indicate that the RMA
standards were essentially correct.
There was one important difference,
however: The audio carrier was to be
FM. The FCC had one reservation
about the proposed standard—they felt
that the 441-line standard recommended
by the NTSC was too low. That stan-
dard went way back to the first RMA
standards of 1936, when both video
sidebands were transmitted. It was
common knowledge that the vestigial
sideband system in use since 1938
allowed a much higher line count and,
accordingly, a better television picture.
The NTSC agreed to re-examine that
question and said that it would present
more information at hearings that were
to be held in March, 1941.

Those hearings were held on March
20, 1941. The NTSC standard that was
presented at the hearing was almost
identical to the one proposed earlier,
except that the number of lines was in-
creased to 525 lines. (Although the
number of lines seemed to be random,
it was not. The line count had to be an
odd number and to be related to few
multiples of odd numbers, such as
3x3x7TxT=441 or 3x5x5x7=525, for
example. That was necessary for gen-
eration of the synchronizing pulse.)
The new standard was as follows:

Lines: 525

Frames: 30-per-second
Scanning: interlaced (2:1)
Bandwidth: 6 MHz

Video carrier: AM modulated, ves-
tigial sideband

FM modulated, £75
kHz deviation

(later 25 kHz devia-
tion)

Audio carrier:

Virtually all of the participants in the
hearings (they went on for four days)
agreed that the NTSC Standards were
correct and should be adopted quickly.
The FCC was convinced that the indus-

try had finally agreed and the NTSC
Standards were adopted as the national
standard in April 1941. The effective
date was July 1, 1941; commercial tele-
vision could finally begin!

When that “*Opening Day™’ for com-
mercial television finally arrived, only
two television stations were licensed
and ready for operation; WNBT (NBC,
old W2XBS) transmitting on Channel 1,
and WCBW (CBS, old W2XAX) trans-
mitting on Channel 2. Both of those sta-
tions were in New York City. Soon
after (on September 1, 1941) WPTZ in
Philadelphia, transmitting on Channel
3, came on the air. By the spring of
1942, a total of four commercial sta-
tions were in full operation and 10,000
television receivers had been sold.

Television’s growth was halted by
World War II, with the Defense Com-
munications Board ordering the con-
struction of new radio and television
stations to end. Television programming
was reduced to just four hours per
week for the broadcasters already in
operation (all devoted to war-related
activities).

As the end of the war approached,
the FCC was faced with a monumental
task. The war effort had brought about
an extraordinary leap in communica-
tions technology. Frequencies that had
been thought to be useless were now in
tremendous demand. The entire spec-
trum had to be re-examined, with new
allocations made and old ones revised.
The FCC began by holding hearings on
September 28, 1944. They were
promptly overwhelmed. The 18-chan-
nel television allocations in effect
since 1940 were attacked by one group
as being wasteful of the wvaluable
VHEF spectrum, yet another group urged
an increase to 26 channels. Others
urged the FCC to move all of the tele-
vision allocations to UHF frequencies
immediately. But the television indus-
try aruged that television had waited
long enough and should develop now,
using the existing allocations.

After hearings that were held on
February 14, 1945, it became clear that
no group was going to get everything it
wanted. In the FCC'’s final decision, re-
leased on June 27, 1945, television's
allocation was reduced to 13 channels,
and FM was moved from the 42-50
MHz slot to 88-106 MHz (the band was
later increased to 88-108 MHz). The
television interests were very unhappy
that they were left with only 13 chan-
nels, but the FM interests suffered a
major blow because all of the existing
stations had to go off the air and switch
to new frequencies. In addition, 500,000
home-FM receivers were now obsolete.

The reduction to 13 television chan-
nels was accompanied by new and re-
organized frequency allocations (see
Table 1). Again the broadcasters had to
go off the air to switch frequencies.

Our Channel 1 was still around, but it
was moved back to the 44- to 50-MHz
band that it had occupied from 1938 to
1940. In addition, there was a restric-
tion for Channel 1: It could only be as-
signed as a community channel, and
was limited to a maximum power of
1000 watts. Other TV channels were for
metropolitan stations, with a maximum
power of 50,000 watts permitted. All
channels, except Channel 6. were shared
with fixed and mobile services—a fact
that left the television interests con-
cerned about interference. The changes
became effective March 1, 1946.

1946 to 1948

Even with the reduced number of
channels, the boom was on! Manufac-
turers quickly began producing televi-
sion receivers, transmitters, antennas,
etc. New television stations were being
built all over the United States. The
FCC had identified the top 140 metro-
politan cities and assigned each at least
one channel; a total of 400 were to be
allotted. The FCC received many more
applications than it had available chan-
nels. In an effort to provide the public
with as many channels as possible, the
FCC routinely threw away the ‘‘safety
factor’’ of mileage between licensed
transmitters. Television-receiver sales
were doing very well, with 175,000 sold
by the end of 1947. Manufacturers were
selling television sets as fast as they
could be made, even though the sets
were rather expensive. (A typical set
with a 10-inch screen sold for $375.)

But problems began to appear. Propa-
gation theories at that time predicted
that television signals would not be re-
ceived over the horizon—but they
were, quite readily. So, even with just
50 stations on the air, interference
problems were beginning to appear.
Meanwhile, the FCC had reduced the
minimum distance between stations
using the same channel to just 80 miles.
An engineering study released by the
FCC warned of interference problems if
immediate action wasn't taken. That
led to an FCC report, issued on May 5,
1948, that ruled that television could no
longer share its frequencies with fixed
and mobile services, and that the 72- to
76-MHz band could be used for fixed
radio services only.

But where could the mobile services
be located if they could no longer share
the television allocations, and could no
longer use the 72- to 76-MHz band?
There was only one place to go—the
television industry would have to give
up another TV channel. But which
channel would that be? The American
Radio Relay League (an association of
amateur radio operators) urged that
Channel 2 be deleted so that the second
harmonics of the 28- 29.7-MHz amateur-
radio band would not interfere with

continued on page 89



AUTOMATIC ROAD

ey

-

INF.RMATI.N SYSTEM

Most peopfe think of SCA as ameans caf pfpmg mood music
‘into stores and restaurants. West Germany has found
a much more vafuabfe way to use that service.

LEN FELDMAN
CONTRIBUTING HI-EI/VIDEO EDITOH

A FEW YEARS AFTER MAJOR ARMSTRONG FIRST DEMONSTRATED
a workable system of wideband-FM radio broadcasting back
in the 1930's. he demonstrated-how a subcarrier could be used
to modulate the main carrier of an FM station, and how that
subcarrier could carry information that was totally different
from what was being transmitted on the main carrier.

Many years later. in 1961, the basic techniques developed
by Armstrong and modified by others resulted in the begin-
ning of stereophonic broadcasting in the U.S.. using subcar=
rier techniques which. though somewhat different from those
first proposed by Armstrong. nevertheless fall into the general
category for multiplexed FM.

SCA

In 1954—several years before stereo broadcasting began—
the Federal Communications Commission, concerned over

FIG. 1—AN FM-STEREO STATION that offers an SCA service does soata

frequency 67 kHz above the center frequency of its carrier.

the increasing economic plight of struggling FM stations. au-
thorized what came to be known as SCA transmissions. (SCA
stands for Subsidiary Communications Authorization.) In
those pre-stereo days. FM'stations were permitted to transmit
one or more subcarriers 4t frequencies between 25 kHz and 75
kHz above the main carrier, and to modulate those sub-
carriers with virtually any sort of useful information for use
on @ point-to-point basis. In other words, the station could
lease its subcarriers to companies. The companies leasing
the subcarriers could then charge a rental fee for receivers
provided to subscribers who wanted to hear' whatever was
being transmitted on the subcarriers.

The best known use of those subscriber-oriented services is
for commercial-free background music. Such music. brought
to-us by such familiar names as Muzak. has been the butt of
Jjokes and disparaging remarks almost from the day that SCA
service began. Less familiar is the fact that SCA transmissions

 do not.always consist of background music. In many parts of

the country, SCA channels are used to provide a "“talking
book™ service for the blind. And. with the shortage of regular
radio-channel space becoming acute. some enterprising
broadcasters are turning to SCA to provide foreign-language
or ethnic programming for audiences whose numbers are too
small to justify the assignment of a station-frequency by the
BECr

- With the advent of FM stereo in 1961, the space available
for SCA channels was sharply reduced. Figure | shows the
modulation spectrum of an FM-stereo transmitter. All of the
frequencies given in the following discussion are referenced
to_the main carrier frcquency The sum (L+R) of the two
audio channels occupies spectrum space from 30 Hz to. 1S
kHz (the highest audio frequency permitted on FM), the
stereo. pilot-signal is found at 19 kHz, and the sidebands of
the suppressed-carrier 38-kHz AM subcarrier signal contain-
ing the difference (L—R. stereo information) occupy the
space from 23 kHz to 53 kHz. That leaves only the spectrum

_.space from 53 kHz to 75 kHz for SCA or private subcarrier
" use. Some guard-band space must be provided for, 50 the

first practical subcarrier will have a frequency.of around 57
kHz. Stations transmitting in stereo and also. providing an
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SCA service generally select 67 kHz as their subcarrier
frequency.

Auto road information

We recently learned about a new use for SCA. which is
currently in service in West Germany. The new service is
helping to solve road problems in that country. As most
drivers know, there are AM and FM radio stations in almost
every part of this country that broadcast traffic information as
part of their regular programming. The same is true in West
Germany and in other European countries. But the high
density of traffic in Europe has caused problems that did not
exist even a few years ago.

The traffic problems. of course. are worst during rush hours.
weekend peaks. vacation periods. etc. When the capacity ofa
road is exceeded. traffic jams occur, leading to road acci-
dents—rear-end collisions and the like. The authorities in
West Germany reasoned that information supplied promptly
to drivers would help keep traffic problems to a minimum.
Indeed. way back in the 1960's the government-controlled
Radio Broadcast Network began giving traffic information at
the end of hourly news broadcasts. It was quickly realized.
however, that even such an expanded information service
would be of little use unless the information were of a local
nature (so that drivers in the immediate area of a problem were
informed of it). and unless drivers could be readily alerted to
the problem.

As early as 1969, West Germany's well known Blaupunkt
radio company began working on the problem and came up
with a system that made it possible to distinguish a station that
broadcast traffic news and information from the many other
stations on the FM broadcast band. Some time later. that
system was elaborated upon and became known as ARI
(Automatic Road linformation). After extensive testing, the
system was adopted in West Germany in 1974, and is in use
today. Since then. the system has been submitted to the
European Broadcasting Union (EBU) for adoptation as a
standard and. after practical tests in Switzerland. has been
recommended to all European countries for the dissemination
of traffic information. Austria introduced the system in 1976,
and trials in other European countries have also been taking
place to assess ARI's merits.

The ARI system

The ARI system is used to identify stations that broadcast
information about traffic conditions. as opposed to those that
do not. That is especially useful to a driver who comes from
another geographical area and is not familiar with local sta-
tions. Using a specially designed. ARI-equipped. radio. the
driver can ““tune out’ stations that do not broadcast traffic
information. leaving only the traffic-information stations
audible.

One option in an ARI-equipped car radio automatically
increases the volume to a predetermined level at the start of
any traffic announcement. and returns it to its previous level
at the conclusion of the announcement. Another option avail-
able in ARI-equipped radios provides a visual indication (simi-
lar to the familiar stereo-indicator light) when the driver tunes
to a ““traffic information™ station. It is also possible to have
traffic announcements override a cassette-tape program that
the driver may be listening to while driving. with automatic
return to the cassette when the announcement has been
completed.

Still another version of the ARI-equipped radio provides an
advance warning that a traffic announcement is about to be
made. using a brief “*signature tune’’ to avoid startling a driver
whose radio had been muted before the announcement. A
suitably equipped ARI car radio can even warn a driver when
a station’s signal strength falls below usable levels as he leaves
the station’s area of coverage. That is useful as it will allow
him to tune to another ARI-equipped station in his new
region of travel.

FIG. 2—THE ARI SYSTEM adds a 57-kHz subcarrier to indicate the
presence of an ARI station.
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FIG. 3—THE PEAK AMPLITUDE of the 19-kHz stereo pilot-signal plus the
57-kHz ARI subcarrier does not exceed that of the pilot signal alone.

How ARI works

An important characteristic of the ARI system is its ability
to identify the station or stations in a given area that provide
traffic information on a regular basis. Ordinarily. a driver
would find it difficult and time consuming to single out a
traffic-news station from all the others on the FM band in most
metropolitan regions. With the ARI system. those stations
that broadcast traffic information and are part of the ARI
network transmit a continuous 57-kHz sub-carrier signal.
known as the Station Identification signal (or **SK."" from the
German word **Senderkennung’’). That signal. nestled be-
tween a normally used 67-kHz SCA subcarrier. and the upper
frequency of 53 kHz that is present during FM-stereo broad-
casts. is derived by tripling the 19-kHz pilot signal associated
with stereo transmissions. The 57-kHz signal is therefore
locked to the stereo pilot-signal both in phase and frequency
relationship.

The complete modulation spectrum of an FM transmitter
operating in both stereo and ARI is shown in Fig. 2. Figure 3
illustrates an important aspect of the ARI system. The 57-kHz
subcarrier modulates the main carrier at half the level that the
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FIG. 4—ALL THE FREQUENCIES AND TONES used in the ARI signal' are
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FIG. 5—ZONE-IDENTIFICATION TONE (a) is added to message-identifica-
tion tone (b) to produce complex waveform (c).

19-kHz pilot signal modulates the main carrier, or between
four and five percent of total modulation. The waveform
shown in Fig. 3-a represents the amplitude of the 19-kHz pilot
signal, while the one in Fig. 3-b is a representation of the
57-kHz ARI station-identification signal (the third harmonic
of 19 kHz). Figure 3-c shows the algebraic addition of the two
signals and it is clear that the peak amplitude of the resulting
waveform is never greater than that of the original pilot signal.
Thus, the combination of the pilot signal and the station-
identification signal does not increase the frequency deviation
of the main carrier. That also means that signal-to-noise
ratios and station coverage-areas are not affected by the
addition of the station identification signal.

Area identification

The limited range of FM transmissions presents both ad-
vantages and disadvantages in a traffic-information system
such as that. On the one hand. drivers can be certain that the
traffic information they receive applies to the region in which

they are. But it is also possible that, in certain areas, they
would be able to receive more than one traffic-news station. A
driver would want to be sure that he had selected the right
station.

To solve that problem, Blaupunkt developed a special zone-
indicating system for ARI. The total area to be covered is
divided into traffic areas that correspond closely to areas
covered by local radio stations. As many as six different zone
identifications can be used, designated by the letters “"A™
through “*F.""

Each zone is assigned a very-low-frequency tone, which is
used to modulate the 57-kHz ARI subcarrier, as shown in Fig.
4. Extensive measurements and field observations have
shown that no audible interference occurs as a result of that
added modulation. Zone or area identification frequencies are
derived by dividing down the 19-kHz pilot tone; the values
used in performing the division are also shown in Fig. 4. Depth
of modulation of the 57-kHz ARI subcarrier signal is limited
to just 60%.

Traffic message signals

While many drivers want to stay tuned to traffic-news sta-
tions throughout their travels, there are others who would
prefer to hear only the traffic announcements but not the rest
of the program material. For example, they might wish to
converse with fellow passengers, preferring to keep the
radio’s volume level low, or to listen to a cassette tape for part
of their trip, even though their car radio remained tuned to an
ARI station.

For that reason, it was decided to use a seventh low-fre-
quency tone, at a frequency of 125 Hz, to modulate the 57-kHz
subcarrier and serve as a message-identification signal. The
modulation level of that extra signal is set at half the value
used for zone-identification tones and the tone is transmitted
for the entire duration of the traffic message. Figure 5 shows
how the modulating frequency of a zone or area identification
adds to the 125 Hz ““message identification’’ modulating fre-
quency, with the latter having 50% of the amplitude of the
former.

An important advantage of the ARI system is that all of the
tones it uses, as well as the basic 57-kHz subcarrier itself, are
derived from the stereo pilot-frequency through division or
multiplication of the 19-kHz stereo pilot signal. Because of
that relationship to the 19-kHz stereo pilot-signal, the design
of the ARI radio receiver is greatly simplified.

What’s available

The simplest and least expensive type of ARI receiver is
one in which only traffic-news station-identification is used.
In that type of receiver, an indicator light comes on when the
driver tunes to a traffic-information station. If he wishes, he
can push a button to mute all other stations, allowing only the
ARI-equipped one(s) to come through. A somewhat more
sophisticated receiver is one that combines station identifica-
tion and message indication. Still another type can interrupt
the playing of a tape cassette when a traffic message begins,
switching to FM reception for the duration of the message,
and then switch back to the cassette.

The ultimate ARI system uses a car radio with signal-search
capability combined with an ARI circuit. The signal-search
feature is designed to stop only at traffic-information stations
and. when leaving the area of the local transmitter, it auto-
matically searches for another traffic-information station. If,
having left one zone and entered another, no other station
with the same identification letter can be received. a warning
tone informs the driver that a new zone-letter should be
selected.

Reports from West Germany indicate that the ARI system
has proven to be of great benefit. With all industrialized coun-
tries looking for unused communications channels, SCA fre-
quencies offer a convenient means for providing new and in-
novative forms of point-to-point communications. R-E
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CHRISTOPHER M. DUNN

EVER PICK UP THE EXTENSION PHONE IN
your home. only to find out that the line
is already in use. and have someone get
upset because you're interrupting his
(or her) call? (It's always my sister
talking to one of her boyfriends.) Well.
if you have that annoying situation, or
would just like to know when the phone
line is in use. this simple and inexpen-
sive device will do the trick.

What the phone-line monitor does is
to flash an LED whenever a telephone
connected to that line is off its hook.
Most of the parts needed to build it can
most likely be found in your junk box.
and construction is simple—the moni-
tor can easily go on a piece of perforated
board.

in use.

How it works
Let’s look at what
happens to the tele-
phone line when
someone takes a
o phone off the
'; o hook. Nor-
- mally.
. with all
phones
hung up, a potential of approximately
48-volts DC exists across the two wires
of the line. If any phone is picked up, it
shunts across the line, and the voltage
drops down to about six volts. That
change is what is used to trip the monitor.

TELEPHONE
IN-USE
MONITOR

Do you embarrass easily? This phone line
monitor will eliminate unintentional eaves-
dropping by indicating when a phone line’s

The circuit is shown in Fig 1. With
the monitor connected across the
phone line’s red and green wires, and
with all phones on-hook, a relatively
strong potential is developed across re-
sistor R2 (through R1 and R3—more
about them later). That positive voltage
keeps the base-emitter junction of
transistor Q1 biased off. With QI off,
there is no base current for transistor
Q2: it is off, too. That keeps ICI from
flashing the LED because the return
path back to the battery is not com-
plete. This IC, an LM3909 is a low-power
LED-flasher that needs only an elec-
trolytic capacitor to flash an LED from

FIG. 1—BOTH POLARITY AND VOLTAGE at phone lines must be known in order for monitor to work.

Use a voltmeter to determine them.
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IC SOCKET
(OPTIONAL)

FIG. 2—COMPONENT PLACEMENT is not critical. Board and batteries are held in place by double-
sided foam tape. If you wish, an IC socket can be used to hold the transistors as well as the IC. Keep

the transistor leads as short as possible.

PARTS LIST

All resistors 2 watt, 10%

R1, R3—2.2 megohms*

R2—330,000 ohms

R4—33,000 ohms

Capacitors

C1—470 uF, 10 volts, electrolytic

Semiconductors

LED1—jumbo red LED

Q1—2N3906 or similar PNP-type

Q2—2N2222 or similar NPN-type

IC1—LM3909 LED flasher

B1, B2—1Yz-volt “C" cell

Miscellaneous: perforated construction
board, case, 16-pin IC socket, double-
sided foam tape, etc.

*See text

WARNING

Current FCC rules (Part 68) forbid
direct connection of customer-
owned equipment that is not FCC
type-approved to telephone com-
pany lines. To use unapproved
equipment, an approved protective
coupler must be installed. Check
with your local phone company for
details.

1% or 3 volts. I picked that arrange-
ment for flashing the LED because the
IC consumes so little power that, even if
it were active continuously, the two
" flashlight batteries would last well
over a year.

When someone picks up a telephone,
the phone-line voltage drops. and the
potential across R2 practically dis-
appears. That allows transistor Q1 to
conduct, which. in turn. supplies base
current to Q2. which also then con-
ducts. When Q2 switches on, it provides
the return path for ICI. and the LED
starts flashing about three times a
second. If all phones are hung up again.
the voltage returns to 48 volts. shutting
everything off.

Because the device connects directly
to the phone line. I have taken precau-
tions to insure that the line-monitor
does not interfere with the normal op-
eration of the phone system.

First. the unit is battery-operated,
using two “C™ cells. Under no cir-
cumstances should an external power
supply be used. That insures that no
hazardous voltages or earth grounds
can be connected to the phone line.

Second. Rl and R3 provide 2.2
megohms of resistance on either side of
the active circuit. (4.4 megohms total).
While a single. large resistor could have
been used in place of R1 and R3. I find
it good practice to isolate as much as
possible—again, as a safety precaution.
Those resistors load down the line
little. if at all.

Construction

The circuit can be built on perforated
construction board and mounted in any
small box (Fig. 2). The **C"" cells may
be held by battery clips. or soldered di-
rectly to wires from the board. Every-
thing is held in place by double-sided
foam tape. The LED is mounted in the
lid of the box. In Fig. 2, you will notice
that a 16 pin IC socket is used to hold
both the IC and the two transistors.
While I found that to be the most con-
venient way to mount those components,
the socket is optional.

Don’'t be surprised if the monitor
starts blinking at you as soon as you
apply power. Remember, it's a high
voltage that turns it off. With nothing
connected to it, the monitor thinks it's
seeing a low voltage (in this case. very
low), and turns on.

installation

The values given for resistors Rl and
R3 (2.2 megohms) are for telephone
systems using 48 volts. as measured
with all the phones.on the hook. In
some parts of the country the voltage
used may be different and. if you are
uncertain about its value in your area,
check it out with a voltmeter. Be care-
ful when you make that measurement—
that voltage can be dangerous!

If you obtain a reading that is con-
siderably different from 48 volts, take
that reading and divide it by 22. That
will give you the correct value, in
megohms, for R1 and R3.

The monitor will not work if it is
hooked up backwards (R1 must go to
the positive line). but it will not be
harmed. either. Just reverse the leads
to the phone. and you’ll be in business.

With the monitor connected. before
you pick up the phone. check to make
sure the LED is not flashing. If it is. the
line is in use. (It's probably my sister
again.)

Also, check the November 1979
issue of Radio-Electronics for the Music-
on-Hold adaptor. Build them in the
same box for a super telephone add-
on. R-E
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HOW TO ALIGN
VIDEO IF CIRCUITS

Aligning video-IF strips isn’t as difficult as you may think.
Here are some helpful hints.

JACK DARR
SERVICE EDITOR

MANY TECHNICIANS CONSIDER VIDEO-IF
alignment to be the most complex task
they have to perform. But that's not
true—the stages involved are not more
complicated, it’s just that there are more
of them than in a radio! And, as the
saying goes. “‘Complicated things are
justalot of simple ones strung together.™

AM and FM radios have relatively
narrow bandpasses—10 kHz in the case
of AM: from 200 to 250 kHz in the case
of FM. Generally, they use cascaded
circuits (one circuit right after the other)
operating on a single frequency. Video-
[F stages have bandpasses as wide as
5 MHz—they're known as controlled-
bandpass, wideband IF's—and in most
respects are similar to the ones in radios,
except that the tuned circuits are not all
aligned on the same frequency.

The important thing in performing
video [F-stage alignment is not gain,
but rather the overall response of each
stage. That is easy to adjust with a
sweep generator, which we'll discuss
shortly.

The video [F-strip consists of several
cascaded amplifier stages, each with a
tuned circuit at its input, output, or at
both ends. Each stage has an ideal bell-
shaped curve representing its response.
The cartoon in Fig. |1 shows how the
tuned circuits in an IF stage work. Each
resonant circuit in the stage **pushes the
curve up'’ at its resonant frequency. Us-
ing several circuits gives us the wide
bandwidth we need. (The two figures
sitting on the ends of the curve and hold-
ing it down will be discussed later.)

Figure 2-a shows the overall response
of one IF-stage, with one of the tuned
circuits peaked at the wrong frequency.
The dip in the curve caused by this mis-
alignment is obvious. In Fig. 2-b the

41.25 42.17 43.0

440 4575 Coares
MH, MHz MHz

FIG. 1—EACH RESONANT CIRCUIT in the IF strip works to give the bandpass curve the correct

MHz MHz MH2z
shape.
ONE ALL
CIRELITS

CIRCUIT

FIG. 2—AN OFF-FREQUENCY circuit will alter
the shape of the curve. Retuning it will restore
the curve to normal.

misaligned circuit has been retuned to
the correct frequency and the overall
response of the stage is now what was
intended. That's how all the resonant
circuits in an IF stage work—they alter
both the height and the shape of the
curve at the points they affect. When an
IF stage is properly aligned, the result-
ing curve looks pretty much like the one
in Fig. 2-b.

Traps

Shaping the response of an IF stage
means not only boosting certain fre-
quencies, but also attenuating or elimi-
nating some of them. That's what the
two figures sitting on the ends of the
curve in Fig. | are doing.

Figure 3 shows the two types of
resonant circuits used in curve shaping.
The parallel-resonant circuit at the right
of Fig. 3-a boosts the response at the
resonant frequency, as shown in Fig.
3-b. The series-resonant circuit at
the left of Fig. 3-a does the opposite—
it removes signals at its resonant fre-
quency. (It has a very low impedance at
resonance.)

Series-resonant circuits are used to
reduce the strength of, or get rid of en-
tirely, unwanted signals at specific fre-
quencies. When they perform that func-
tion, they are called traps.

Traps are never used within the band-
pass range; they are used to shape the
slopes of the ends of the curve and to
insure that signals from other channels
do not get into the IF strip. The major
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FIG. 3—A SERIES-RESONANT circuit has low
impedance and acts as a trap. A parallel-
resonant one reinforces the signal.
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FIG. 4—A REPRESENTATIVE IF CURVE, show-
ing all the key marker-frequencies.

difference between tuning traps and the
other resonant circuits in the IF strip is
that the traps are always adjusted to give
minimum response. Because they de-
termine the shape of the endpoints of the
response curve, tuning the traps is al-
ways the first part of any TV-IF align-
ment procedure.

Sweep alignment
To align a TV-IF circuit properly, it is
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FREQUENCY
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FIG. 5—SWEEP AND MARKER SIGNALS are
mixed in the marker adder to create a marked-
sweep curve to be fed to an oscilloscope.

important to be able to see the response
of the entire curve. That way, the effect
of any adjustment on the overall shape
of the curve is instantly obvious. If you
try using single-signal methods, and tun-
ing each circuit for maximum, you can
wind up with some very interesting
results! Therefore, sweep-alignment
equipment, which allows you to view
the entire curve at once, is required.

The original sweep-frequency gen-
erators were called **wobbulators™ be-
cause they wobbled (swept) the signal
back and forth; the response-curve of
the IF strip was displayed on an oscillo-
scope. What they didn't do was to lo-
cate, or mark, the critical frequencies on
that curve.

There are nine different frequencies
(see Fig. 4) that are critical to IF-strip

alignment, and it is important that ad-
justments be made exactly at those fre-
quencies. To locate them. a marker gen-
erator is used.

Marker generators

In the early days, markers were
placed on the curve by a tunable RF
signal-generator. The disadvantage of
that was that only one marker could be
seen at a time. The signal generator had
to be retuned each time a new frequency
was checked. (There was a way around
that. The critical points could be
marked, one by one, on the screen of the
oscilloscope with a grease pencil. That
system worked fairly well as long as the
sweep generator was not retuned.)

Another disadvantage was that when
the marker frequencies were fed through
the video-IF-strip together with the
sweep signal, the curve could be badly
distorted if the level of the marker signal
was too high. The marker generator also
had to be very accurately calibrated.

Current sweep-generators

The current generation of sweep gen-
erators makes alignment a lot simpler.
They have two very useful features.
First, they have separate, crystal-con-
trolled, markers for each key frequency.
Any. or all, of the markers can be used
at any time.

The other feature is a circuit called a
post-injection marker-adder (or just
“*marker adder."" for short). The marker
adder is actually separate from the
sweep generator and only the sweep sig-
nal goes through the circuits being
aligned. A small portion of that signal
is fed to the marker adder, and the
markers are added electronically at that
point. The marker-adder’s output is
then fed to the scope. Figure 5 will give
you an idea of how that works.

The crystal-controlled markers are
extremely accurate because each one is
generated by a separate circuit. Further-
more the markers cannot cause curve
distortion in the [F stage because they
never pass through it.

With today's equipment. and a little
knowledge of what's going on. video-
[F-strip alignment turns out to be a lot
less complicated than you may have
thought it to be. R-E
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CIRCYIRS

DESIGNING
CIRCUITS
WITH OP-AMPS

Perhaps the most universal

to design your own op-amp
circuits

JOSEPH J. CARR

THE INTEGRATED CIRCUIT WAS INVENT-
ed in the early 60°s. and has taken off
like a rocket ever since. Devices have
grown steadily in complexity. The early
uAT03. for example. contained only a
few transistors and a couple of resistors.
and was used extensively as an FM [F
amplifier...and not much else. The
wAT03 was a real hit. but that device is
now considered “low technology™” and
is no longer used.

We now have MSI and LSI (Medium
Scale Integrated and Large Scale (Inte-
grated) devices that may contain hun-
dreds or thousands of transistors and
other components on asingle chip. They
are even developing VLSI (Very Large
Scale Integrated) circuits.

The biggest portion of the IC market
are the digital IC’s. but don’t count
analog devices down and out quite vet:
they are alive and kicking in many areas
of technology and can out-perform de-
vices made onlyv a few vears ago.

There are several technologies used
for creating transistors and other com-
ponents on a slab of semiconductor
material. This slab is referred to as a
substrate. There may be several layers
of material in the integrated circuit of

which the substrate is the bottom-most.

integrated circuit is the oper-
ational amplifier. Here's how

FIG. 1—AN INTEGRATED CIRCUIT is formed by
diffusing layers of p-type and n-type material on
a p-type substrate. The uppermost layer is an
insulating layer of silicon dioxide. Connections
to the n-type and p-type material are made
through this layer and are indicated by vertical
lines. The equivalent circuit is shown in b.

The usual substrate is approximately 6
mils thick. with a tvpical cross-sectional
area being 50 % 50 mils. with some up
to 160 x 160 mils. In Fig. 1-a. the sub-
strate is shown as P-type semiconductor
material.

The second laver is made of N-tvpe
material. and is grown as an extension of
the P-tvpe substrate crystal. In opera-
tion. that PN junction must be main-
tained at a reverse bias potential or the
IC will be destroyed. That region is ap-
proximately 5 to 30 micrometers thick.
The next region is P-type material. while
the uppermost is again N-type material.
Lastlv. a laver of silicon dioxide is
formed over the top of the silicon slab.
The silicon dioxide is an insulating mate-
rial and connections to the various re-
gions are made through that laver. indi-
cated in Fig. I-aas vertical lines.

The equivalent circuit is shown in Fig.
1-b. In this case. a transistor is in series
with a resistor and capacitor. The tran-
sistor is formed from elements of the
second. third. and fourth layers of the
substrate. Since the transistor is an
NPN device. the collector and emitter
terminals are connected to N-tvpe (sec-
ond and fourth) lavers of the substrate.
The series resistor is formed by the re-

FIG. 2—OP-AMP INPUT CIRCUIT is actually a
differential amplifier that requires a bipolar
power supply.

sistance of a section of the N-tvpe sec-
ond laver. It is connected to the emitter
section by depositing a metallized strip
over the silicon dioxide.

The capacitor is formed by sandwich-
ing the silicon dioxide between an N-
tvpe laver and a metalization laver. The
dielectric of the capacitor is the silicon
dioxide laver.

Integrated circuits do not often con-
tain capacitors because of the size and
cost. In general. only small-value (pico-
farad-range) capacitors can be inte-
grated onto the substrate. Hybrid cir-
cuits. which use a combination of inte-
grated-circuit technologies and discrete
component techniques. often use small
tiny capacitors called chip capacitors.
Those capacitors are mounted on a ce-
ramic substrate along with several un-
packaged !C chips.

The operational amplifier

The operational amplifier is a linear
integrated circuit that has an immense
variety of applications. The op-amp can
be used in relatively complex circuits.
yet the design rules are easy to master.
The typical operational amplifier has
two inputs. called inverting and non-
inverting inputs. That is not a require-



ment in the definition of the operational
amplifier. but it is true that almost all
op-amps have two inputs: Only a few
devices on the fringes of the linear
IC market are op-amp-like. yet have
but one input (the LM302 device. for
example).

The operational amplifier was de-
signed originally to perform mathemati-
cal operations in analog computers.
That means that it had to operate on a
variety of input-data values. and then
be able to produce an output of either
polarity depending upon the required
answer.

As a result. operational amplifiers re-
quire a dual-polarity power supply. The
positive (V) power supply is positive
with respect to ground. while the nega-
tive {—V) power supply is negative with
respect to ground.

Figure 2 shows a typical input circuit
for an operational amplifier. The two
transistors (Q1 and Q2) of the differen-
tial pair are connected so that their emit-
ters are fed from a single constant-cur-
rent source (I;). The constant-current
source will produce a constant current.
despite changes in the load resistance.
Most IC constant-current sources are
bipolar transistors. biased in a particular
manner. In Fig. 2. the two emitter cur-
rents (I, and I,) are derived from the
constant source I;. We know from
Kirchoft™s current law that the following
relationship holds true:

IE“.’l:_'[_\zo (l)
or
I"“[3=I3 (2)

For the purposes of this discussion.
we are going to assume that the emitter
and collector currents of the two tran-
sistors are equal (i.e.. I, = I and I, =
I-). In actual fact they are different by
two to five percent. but that does not
present a problem.

Let’s assume that a voltage (V) is
applied to the base of transistor QI.
What happens? How does the circuit
respond? When V| is made positive. the
collector and emitter current of Q1 (I))
will increase. That increase in current [
must (by equations 1 and 2) cause a de-
crease in current [,. Current I, is the
emitter current in the transistor Q..
Since I, decreases. the voltage drop
across resistor R3 also decreases (i.e. I,
X R3 decreases). The output voltage V,,
is the difference between the collector
potential and the voltage drop across
resistor R3. so a reduction in L, causes
an increase in V,,. Here we have a posi-
tive increase in V| causing an increase
in output-potential V,,. The base of
transistor Q1 is. therefore. the non-
inverting input.

FIG. 3—SCHEMATIC SYMBOL and industry
standard pinout of an operational amplifier.

FIG. 4—BIPOLAR POWER SUPPLY can be built
using batteries as shown.

FIG. 5—BASIC INVERTING AMPLIFIER. The gain
is determined by the ratio of R2 and R1. Point A
is called a virtual ground.

TABLE 1

Infinite input impedance
Infinite open-loop (no feed-
back) gain

Zero output impedance

Infinite bandwidth

Zero noise contribution

Both input voltages track each
other.

Loepre SRR

Now let's examine what happens
when an input voltage (V,) is applied to
the base of transistor Q2. When voltage
V., is positive, current I, increases.
When current [, increases, the voltage
drop across resistor R3 increases. The
increased voltage drop across R3 causes
a decrease in the output voltage. There-
fore. the bass of transistor Q2 is the

inverting input: a positive input volt-
age produces a decrease in the output
voltage.

Output-voltage V, is normally zero
when both input voltages (V, and V,) are
equal.

Operational amplifier symbol

The operational amplifier symbol
used in circuit diagrams is shown in Fig.
3. It consists of a triangle with the output
at one apex. usually oriented hori-
zontally. Some texts follow the IEEE
convention of using the straight-back
symbol (as shown here) for linear am-
plifier IC devices. and a similar version
with a curve back for the operational
amplifier. In Radio-Electronics, how-
ever, we use the more common conven-
tion—as shown in Fig. 3.

The two inputs of the operational am-
plifier are labeled (—) for the inverting
input and (+) for the noninverting input.
The +V and —V power-supply termi-
nals may or may not be shown in some
schematics. Many people delete the
power-supply terminals on their draw-
ings for the sake of simplicity. Make no
mistake about it. however: The power-
supply terminals are still to be con-
nected! The pin-out numbers shown in
the illustration were originally for the
741 device only. but that particular
arrangement is now considered the **in-
dustry standard.”” Most commercial in-
tegrated-circuit op-amps use that pinout.

The +V and —V power-supply termi-
nals are not +V and ground. but two
separate power supplies of opposite po-
larity with respect to ground. The +V
power supply is positive with respect to
ground. while the —V power supply is
negative with respect to ground. A bat-
tery version of the typical operational
amplifier power supply is shown in Fig.
4. Note that this power supply has a
ground connection, but there is no
ground terminal on the operational am-
plifier symbol! The input and output po-
tentials are measured with respect to
ground. so the ground must come from
the power supply.

Operational amplifier properties

A simple linear amplifier using an op-
erational amplifier is shown in Fig. 5.
We can analyze the operation of this
circuit by using Kirchoff's current law
and the basic properties of the opera-
tional amplifier. For purposes of discus-
sion, we will consider the properties of
an ideal operation amplifier. Table |
lists the six basic properties of the ideal
operational amplifier:

An infinite input impedance means
that the input neither sinks nor sources
current. The input impedance of any
amplifier is given by Vi /L. If the input
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will neither accept (sink) nor generate
(source) current, then [;; is zero and the
input impedance is infinite. In actual op-
erational amplifiers, which are not ideal,
the input impedance is not quite infinite;
but it's extremely high. Some low-cost
cheapie operational amplifiers are only
able to offer input impedances of 100,000
ohms, but most devices can boast |
megohm or more. A few devices, such
as the RCA BiMOS devices (which have
MOSFET input transistors) have input
impedances of 1.5 teraohms (1.5 x 10”2
ohms)! That reflects input currents of
picoamperes Or nanoamperes.

Infinite open-loop gain means that the
amplifier gain is infinite when there is no
negative feedback present. In real op-
erational amplifiers, the open-loop gain
will be 20,000 for cheapies, and over
1,000,000 for some premium devices.

An ideal operational amplifier is said
to have a zero output impedance. In real
operational amplifiers, however, we
find output impedances of less than 200
ohms, with most under 75 ohms.

Infinite bandwidth means that the de-
vice will amplify all signals applied to
the input, regardless of frequency. But.
that is not the case in real operational
amplifiers. Many devices operate into
the HF region and some devices operate
into the low VHF region. Most common
operational amplifiers, however, are se-
verely limited in frequency response.
The popular 741 device. for example.
has a frequency response of only a few
kilohertz.

Zero noise-contribution means that
the op-amp adds no noise to the signal it
amplifies. Unfortunately. most opera-
tional amplifiers fall far short of that
ideal: Some premium (high cost) devices
offer very good noise performance, but
most common operational amplifiers do
not perform well as low noise-amplifiers.

Both input voltages track each other.
What does that mean? [t means that ap-
plying a voltage to one input requires us
to treat the other input mathematically
as if it, too, were connected to the same
voltage. That is not merely some theo-
retical device used in mathematical
formulas: it is real. If you apply 4 volts
to the noninverting input. then you can
measure 4 volts at the inverting input
also! That phenomenon is one of the
most important of the ideal properties!

Inverting-follower circuits

Figure 5 shows the circuit for the
inverting-follower configuration. An in-
verting follower uses the inverting input
of the operational amplifier. Note that
the noninverting input is grounded in
this circuit. That is the same as saying
that the noninverting input is at zero
potential. A result of ideal property No.
6 listed in Table | is that the inverting
input must now be treated as if it were
also at zero potential. The inverting in-
put is essentially grounded, even though

FIG. 6—BASIC NON-INVERTING amplifier. The
input signal is fed to the non-inverting input
terminal.

not physically connected to ground.
That confusing state of affairs is not
made too much clearer by the name usu-
ally given to the phenomenon: **virtual
ground.”” The virtual ground is treated
as a ground even though it is not actually
grounded through a piece of wire.

What do we know about the circuit in
Fig. 57 We know that the currents are as
follows:

I| = VEm"Rl (3)
and.

I, =V,/R2 (4)
we also know from Kirchoff’s current
law that:

Il = _Iz (5)
So, by substituting equations 3 and 4
into equation 5, we obtain:

Vin/R1 = =V,/R2 (6)

We can solve equation 6 for V,,, there-
by obtaining the transfer equation for
the inverting follower:

Vo=—-VinXR2R1 (7

The gain of any amplifier is the quo-
tient V,/V,,. which in this case is R2/R]1.
That relationship means that we can set
the gain of the inverting-follower opera-
tional amplifier circuit by setting the
ratio of two resistors! The absolute val-
ues of the resistors are not important,
only their ratio. For example, if the
feedback resistor (R2) is 100,000 ohms,
and the input resistor is 1000 ohms, then
the gain R2/R1 is 100,000/1,000, or 100.

There is a problem associated with
the inverting follower. The input impe-
dance is low, being limited to the value
of input-resistor R1. That is because one
end of R1 is grounded as a result of the
“*virtual’® ground. The apparent solu-
tion to the problem is to use an input
resistor that has a sufficiently high
value. But that is not always possible,
due to gain problems (remember, the
open-loop gain is not infinite), and be-
cause certain problems with real opera-
tional amplifiers are made worse by us-
ing high-value resistors in the feedback
and input circuits. Unless phase inver-
sion is needed in the circuit, there may
be good reason to opt for the non-invert-

_ ing follower.

Non-inverting follower with gain
Figure 6 shows the circuit for the non-

inverting-follower configuration. In this
circuit, the signal is applied directly to
the non-inverting input of the operation-
al amplifier. The feedback network is
the same as in the inverting follower,
except that R| is now grounded.

Recall ideal property No. 6 listed in
Table 1: Applying voltage V;, to the
noninverting input has the effect of plac-
ing the other (inverting) input at the
same potential. Since there is no phase
inversion in the circuit, the output signal
has the same polarity as the input signal,
S0:

[| = [3
By the same sort of reasoning as in the
previous case:
I, = Vis/R1 9)
and:
L=(V,— Vin)/R2 (10)

We can obtain the transfer equation
for the circuit by substituting equations
9 and 10 into equation 8, which yields:

Vin/R1 = (Vo — Vin)/R2 (1)

Algebraically rearranging equation 11
yields:

Vin X [(R2RD) + 1] =V, (12)

Equation 12 is the transfer equation
for the non-inverting follower with gain
circuit shown in Fig. 6. Note that the
circuit will always have a gain of at least
1, since the gain factor is (R2/R1) + 1.

The input impedance of the non-
inverting-follower circuit is very high.
being limited by the input impedance of
the operational amplifier. Recall that
typical operational amplifiers have an
input impedance greater than | meg-
ohm. with some models offering impe-
dances as high as 10'* ohms. The non-
inverting follower, therefore. is best
suited for use with high-impedance cir-
cuits. In the case of some oscillator and
timer circuits. it also relieves us of the
problem of considering the effects of the
input impedance of the amplifier on R-C
time constants.

Unity gain non-inverting followers

In the non-inverting-follower circuit
shown in Fig. 6, the feedback was only a
fraction of the output signal and was set
by a voltage divider consisting of Rl
and R2. Let’s investigate what happens
when we feed back all of the output sig-
nal. We can accomplish that by connect-
ing the output of the operational am-
plifier to the inverting input directly. as

FIG. 7—UNITY-GAIN AMPLIFIER has high input
impedance and low output impedance. This cir-
cuit is used as a buffer.



shown in Fig. 7.

Substituting R1 = 0 in equation 12
yields:

Vo = Vin (13)

Thus. the gain of the circuit shown in
Fig. 7 is equal to |. To understand why.
recall ideal property No. 6. We know
that if Vj, is applied to the non-inverting
input. then that same potential mustalso
exist on the inverting input. But the in-
verting input is also connected to the
output. so V;, must also exist on the
output of the operational amplifier!

OK. but what's the use of a unity-gain
amplifier? Aren'tamplifiers supposed to
amplify? The voltage amplification is
nearly unity in that circuit (0.9999999).
yet the output impedance is very low.
Since the input impedance of the opera-
tional amplifier is very high. then it be-
comes obvious that the unity-gain fol-
lower can be used for impedance trans-
formation without loss of amplitude be-
tween a high-impedance source and a
low-impedance load. Also. the unity-
gain non-inverting follower can be used
as a buffer stage to provide some isola-
tion without either a change of ampli-
tude. or phase inversion.

Differential amplifiers

The two input terminals of an opera-
tional amplifier are complementary: that
is. they produce an equal but opposite
effect on the output signal. Ifa voltage is
applied to the non-inverting input. the
output will have the same polarity as the
input signal, But. if that same voltage is
applied to the inverting input. then the
output will have the opposite polarity.
The gain of the amplifier in each case is
the same. but the output polarity is op-
posite. The inputs of the operational am-
plifier are. therefore. differential. The
actual input voltage seen by the op-amp
is the difference between the potentials
applied to the inverting and non-invert-
ing inputs. We can. therefore, use the
operational amplifier to make a differen-
tial amplifier.

An example of a simple operational
differential amplifier (diff-amp) is shown
in Fig. 8. This circuit is the simplest form
of a diff-amp.

The gain of this circuit is:

Gain = R3/R1
Provided that

RI=R2 (13)

R3 =R4 (16)

The ideal differential amplifier will
not respond to a common-mode voltage
(that is, a signal voltage applied equally
to both inputs simultaneously). The real
differential amplifier, however, will re-
spond somewhat to a common-mode
voltage and produce a small output
voltage, called the common-mode error
voltage. The ratio of the common-mode
voltage (a voltage applied equally to
both input terminals) to the common-
mode error voltage (resulting error
voltage that appears at the output of the

(14)

FIG. B—DIFFERENTIAL AMPLIFIER circuit am-
plifies the difference between the two input
signals.

op-amp) is called the common-mode re-
jection ratio (CMRR) and is expressed in
dB. Some operational amplifiers have a
CMRR of 120 dB (1,000,000:1), while
even garbage-grade blister-pack op-
amps have CMRR ratings in the range of
60 dB!

The differential amplifier is used ex-
tensively in circuits where noise pick-up
is a factor. The human electro-
cardiogram signal, for example, is very
weak (1 mV), yet interference from 60-
Hz power lines can be several volts on
an 8-foot cable leading to the patient
being monitored. The result is that the
signal is completely swamped by 60-Hz
interference that is 1000 times greater!
However. if we treat the electrocardio-
gram signal from the surface of a pa-
tient’s body as a differential signal. we
find that the 60-Hz signal will be seen by
the differential amplifier as a common-
mode signal, whereas the electrocardio-
gram signal is seen as a differential sig-
nal. The gain of the amplifier may be
1000 for the differential signal and the
amplifier will significantly attentuate the
60-Hz components. The result is an
electrocardiogram trace that is essen-
tially free of 60-Hz interference.

Operational amplifier problems

The properties of the ideal operation-
al amplifier are never realized in practi-
cal devices. The ideal properties are
closely approximated in some premium
devices, but there is always some dis-
crepancy. Those problems fall into sev-
eral categories. We have already dis-
cussed the matter of frequency response
and common-mode rejection ratios. We
also find that there are several DC-offset
problems that cause the output voltage
to be non-zero at times when it should
be zero.

There are several sources of offset
voltage. One is the bias currents of the
transistors used in the input circuit. Re-
member that the ideal operational am-
plifier has an infinite input impedance,
which means that the input terminals
will not sink any current. But real opera-
tional amplifiers are built from real
transistors that require bias current.
The bias current for some premium
grade devices may be nanoamperes, or

even picoamperes, but in some cheapies
the bias current may be a fraction of a
milliampere! The error voltage gen-
erated at the output of the operational
amplifier by this bias current is equal to:
Ibias X Ry
where Ry is the resistance of the feed-
back resistor. Also, the bias current will
cause a voltage drop to appear at the
input terminal that is equal to the
product of the bias current and the
parallel combination of the feedback
and input resistances [R1<R2/(R1+R2)].
One method for reducing the error
voltage caused by the input-bias current
i1s shown in Fig. 9. That circuit works
because the operational amplifier input
circuit is symmetrical, meaning that
identical currents will flow in both input
terminals. If the value of resistor R3 is
equal to the parallel combination of R1
and R2, then both input terminals see an
equal resistance to ground. The bias
current at each input terminal will then
generate an equal error voltage at each
input terminal and the common-mode
rejection ratio will cancel the effect at
the output terminal.

FIG. 9—INPUT BIAS CURRENT causes an error
voltage to appear at the output of the op-amp.
The voltage drop across resistor R3 (caused by
the input bias current) cancels the output error
voltage.

Unfortunately, input-bias currents
are not the only source of offset voltages
on the output line. There are actually
several causes, some of them inside of
the operational amplifier and others
from outside sources (for example, the
power supply). The circuits shown in
Figs. 10 and 11 will allow us to cancel
any type of offset voltage. including the
offset voltage caused by the input-bias
current.

The circuit shown in Fig. 10 is used
with operational amplifiers that have
offset compensation terminals. Those
terminals allow us to balance the emitter
currents of the input amplifier transis-
tors to allow for offset variations.

Another. more universal. method for
cancelling the offset voltage is shown in
Fig. 11. In this circuit, which can be
used whether or not the operational am-
plifier has offset-compensation termi-
nals, we add a current to the input sum-
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FIG. 10—OFFSET COMPENSATION terminals
are provided on some op-amps. Potentiometer
R1 is adjusted to eliminate offset errors that
appear at the output.

FIG. 11—SIMPLE CIRCUIT for eliminating offset
errors with op-amps that do not provide offset
compensation terminals.

FIG. 12—SINGLE-POLARITY POWER SUPPLY
can be used with an op-amp by biasing the non-
inverting input at half the power-supply voltage.
In this case, resistors R3 and R4 are equal.

mation junction of the inverting follower
(or the non-inverting follower, if de-
sired) that exactly cancels the output
offset voltage. Resistors R1 and R2 are
the normal input and feedback resistors
used in the amplifier, while R3 and R4
are part of the offset cancellation circuit.
Potentiometer R4 is adjusted so that
current I; exactly cancels the normal
offset voltage and no more (otherwise,
the offset-cancellation voltage becomes
an offset in its own right.)

The operational amplifier is designed
to operate from bipolar power supplies.

During normal operation, the —V and
+V power supply contributions to the
output voltage depend upon the polarity
of the input signal. When the input sig-
nal is zero, the respective contributions
are zero. But what happens when the
operational amplifier must be operated
from a single-polarity power supply? In
that case we must bias one input (usu-
ally the non-inverting input) to some po-
tential between zero and the power-sup-
ply voltage. The output voltage will
be equal to that potential when the input
signal is zero, and will swing about the
bias potential when the input signal is
non-zero. In most cases (see Fig. 12) the
non-inverting input is biased at one-half
+V by making resistors R2 and R3 equal
to each other. R-E

“NO! NO! NO! That’s not what I meant
by trouble-shooting!’

SERVICE
QUESTIONS

HALF RED-BLUE, HALF GREEN

I've got a Philco C7261TMA-1 whose
screen is red-blue on the left and green
on the right. | changed the picture tube
(the old one was bad, anyhow), but that
didn’t help. Where do I go from here?—
L.B., Salt Lake City, UT

I've seen almost the same thing—
also in a Philco. The left half was gold
and the other blue. Try scoping all the
B+ lines around the bandpass-amplifier
stages—any point that has a bypass
capacitor on it. You should see no
signals at all. If you do, one of the by-
passes isn’t working and you will get
feedback that upsets the color.

(Feedback: Thanks for the idea. The
scope showed all kinds of signals on
the B+ lines. I replaced both of the big
filter capacitors and that cured the
color problem and some others in the
horizontal and vertical circuits.)

TOP-STRETCH CURE

My good buddy Bill Stiles, of Holls-
boro, MO, has sent me another of his
jewels. He had asked about top-stretch
in an Admiral 12H10 and I suggested
checking the .039 uF capacitors in the
vertical-output grid circuit.

He did, and although they checked
out OK. he decided to replace C74 and
C76 anyway. That cured the stretch!

(And showed up another problem. The
vertical-centering control wouldn’t
work properly. A new one set every-
thing right.)

If you run into this sort of problem in
this or similar chassis, try new capaci-
tors, even if the old ones look OK.

HOT RESISTOR

This RCA CTC-31A burns up R163 (the
plate load-resistor from the horizontal-
oscillator plate to B+) and then loses drive.
A new resistor brings back the HV for
about two minutes and then the resistor
burns up again. The tubes, etc. all seem to
check out. What's going on here?—B.C.,
Kent, OH

This sounds familiar—we ran into
almost the same thing in a CTC-22
some time ago. The horizontal-oscilla-
tor plate in this set is fed by a **parallel
path:™ At turn-on, voltage is fed through
R163 from B+; after the set warms up,
the oscillator is fed through a pair of
220K resistors in series from boost and
R163 doesn’t have to carry so much
current.

Check to see whether one or both of
the 220K units are bad and replace
what’s necessary. If they were bad,
R163 would have had to carry the full
load, and it’s only a }2-watt type. Re-
place it with a l-watter just for luck.

ODD PICTURE

I've got a TS941 Quasar. | get a couple
of black paiches near the top of the raster—
they come and go, as well as writhe. Even-

tually the picture goes dark and narrow
and compresses in the center, making a
bright vertical streak. This is weird!—J.G.,
QOak Park, IL

It certainly is. I've heard of some-
thing like this before. The cause of the
problem is usually a big 500 uF filter
capacitor, Q508, located under the
power-supply chassis. The negative
connection breaks loose or becomes
intermittent. Make sure the ground
lead is good. and well soldered.

LOSS OF VIDEO

I've got good sound but no video in this
RCA KCS-169B. The base of the video
amplifier (Q3) is OK with no signal (+2
volts), but goes to —5.5 volts when signal is
applied, cutting off that stage. Replacing
the transistor did no good. The video sig-
nal to the base is too high (5.5 volts); it
should be 2 volts. Any suggestions?—
W.M., Springville, NY

Yes! You should recheck the Q3’s
base circuit; that is L8, R22, R24, and
R3 to ground. Apparently there is some
positive voltage being fed into the con-
trol circuit from the detector-return
circuit and R21 to ground. I'd say that
this should go more positive with in-
creasing signal strength since it comes
off the detector cathode. That should
prevent the base of Q3 from being
driven into cutoff. Check the video-bias
control to see if it does anything; it
should. I'd also check the little choke
for an open circuit, etc. Also check for
bad solder joints. R-E
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| pPrEAMP 1 FEEDLINE R

FIG. 1—PLACING A PREAMPLIFIER with a gain of 25 dB and a noise-figure of 3.5 dB at the antenna-end
of a UHF receiving-system gives a total noise-figure of 3.96 dB.

VHF o
FEEDLINE FREAMP TUNER

FIG. 2—PLACING THE SAME PREAMP at the r

10.59 dB.

Now that we’ve introduced those re-
lationships, let's look at a model of a
typical receiving system. Figure |
shows a block diagram in which we
consider the feedline to be the first
stage. (That is valid in our calculations.
as you will see.) Gain can be negative as
well as positive: in the case of the feed-
line. we consider the insertion loss to
be negative gain. The noise-figure of
the feedline is essentially equal to the
loss.

Let's see what happens when we add
a preamplifier with a gain of 25 dB and a
noise-figure of 3.5 dB. first at the anten-
na as shown in Fig. 1, then with the
amplifier at the input of the receiver as
in Fig. 2.

With the preamp at the antenna, the
total calculated noise-figure for the
three elements shown in Fig. 1 is 3.96
dB. By putting the feedline ahead of the
preamplifier, as shown in Fig. 2, the
noise-figure increases to 10.59 dB. As
you can see. the noise-figure is im-
proved by 6.6 dB by putting the ele-
ment with the lowest noise-figure (the
preamp) first. A general rule of thumb
in receiver design is that each stage
should have at least 10 dB more gain
than the noise-figure (in dB) of the sub-
sequent stages of the receiver. By
placing the preamp first we eliminate
the noise-factor and attenuation effects
of the feedline. because the preamp has
@ gain of more than 10 dB over the
losses induced by the teedline.

end of the system increases the noise-figure to

Another benefit of having the pre-
amplifier located at the antenna is im-
proved flatness of the transmission
line's VSWR (Voltage Standing Wave
Ratio); even the best antenna designs
do not have a constant feedpoint im-
pedance over their frequency range.
The result is that the VSWR of the
feedline varies with frequency. Two
adverse effects of a high VSWR are in-
creased losses, and reflections that de-
grade picture quality—especially in the
case of color. With the preamp, how-
ever, it is easy to design a broadband
output-circuit, thus making the match
to the line better and lowering the
VSWR on the longest part of the feed-
line. The antenna will still exhibit what-
ever mismatch characteristics it has,
but the resulting mismatch will occur
only on the portion of the line between
the antenna and preamplifier. That will
be of little consequence, because of the
short line-length involved, and the pre-
amplifier will effectively buffer the re-
maining feedline to the set or distribu-
tion system.

Commercially available UHF pre-
amps have gains ranging from 12 to 22
dB with noise-figures in the range of 3
to 8 dB. (You can perform gain and
noise calculations as shown above
using the appropriate figures).

A preamp you can build

You can improve your UHF recep-
tion for less than $35.00. The preamp

PARTS LIST—PREAMP

All resistors Vs watt, 5%

R1—82,000 chms

R2—820 ohms

R3—39,000 ohms

R4—390 ohms

Capacitors

C1, C2—3.3 pF chip capacitor

C3, C4—2.7 pF chip capacitor

C5, C6—680 pF, ceramic disc

C7—0.01 uF, ceramic disc

Semiconductors

Q1, Q2—BFQ85 or BFR90

L1-L.3—See text ;

L4—10 pH choke (8% turns No. 30 wire-
wrap wire through Ya-inch ferrite bead)

J1, J2—bulkhead-mount female “F'" con-
nectors : _ Ay

Miscellaneous: Double-sided PC board
(etched one side), enclosure, solder, etc.

A kit of all parts for the UHF preamp, in-
cluding power supply and balun (the
balun will be discussed next month), is
available for $34.50 plus $2.00 for shipping
and handling. An assembled version is
available for $47.50 plus $2.00 for ship-
ping and handling. Both are available
from:

RaySon Electronics Corp.
1010 12th St., Suite 5
Sparks, NV 89431

Micromart

508 Central Avenue
Westfield, NJ 07090
(201) 654-6008

Quest Electronics

P.O. Box 4430

Santa Clara, CA 95054
(800) 538-8196 (except CA)
(408) 988-1640

All suppliers accept MC and Visa. Please
add sales tax where applicable.

that will do the job is unusual because,
for its price, it provides exceptional
gain (25 dB typically) with an excep-
tionally low noise-figure (only 3.5 dB,
maximum). Its performance exceeds
that of any of the under-$100 commer-
cial preamps tested by the FCC. While
the device is intended to be used out-
doors as an antenna-mounted unit, it
can also deliver reasonable performance
if used indoors at the TV receiver.
Several factors contribute to its high
performance, the primary one being
use of two microwave-type transistors.
Those devices are useful up to 1.5 GHz
and have a noise-figure of less than 2
dB over the entire UHF-TV spectrum.
Figure 3 shows gain vs. frequency and
noise-figure vs. frequency plots for the
transistors. (They are actually integrated
circuits that have broadband impedance-
matching networks right on the chip.)
The devices have nominal input and
output impedances of 75 ohms. so no
tuning is required and circuits built
around them are extremely stable,
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FIG. 3—TRANSISTORS USED IN PREAMP show
excellent gain-vs.-frequency (a) and noise-fig-
ure-vs.-frequency (b) responses.

The second contributing factor to
that preamp’s performance is the PC
board’s design; the RF path on the
board is actually a 75-ohm transmis-
sion-line section, or stripline. The use
of stripline construction continues the
75-ohm transmission line right to the in-
put and output terminals of the transis-
tors, thus insuring proper impedance-
matching to the devices for optimum
performance. To take maximum ad-
vantage of the stripline construction,
the RF coupling-capacitors are micro-
wave chip-capacitors, which are de-
signed to be integrated into the stripline
with a minimum of disturbance in the
line’s characteristics. Stripline con-
struction is used almost exclusively in
microwave equipment and this preamp
makes an ideal project for experimenters
to gain experience with microwave-
equipment construction techniques.

Figure 4 shows a schematic of the
circuit. The input and output circuits
are both 75 ohms. (Since we discussed
the differences in losses between wet
300-ohm twinlead and wet 75-ohm coax
earlier, there should be no doubt as to
why the output cable to the TV set
should be coaxial cable).

The first stage of the preamp is biased
for a collector current of approximately
4 mA for the best noise-figure, and the
second stage is biased for a collector
current of approximately 10 mA for
optimum gain. The input filter, con-
sisting of C1, C2, and L1, is a high-pass
filter that rejects anything below about
500 MHz. While that frequency falls

BFO85, BFR9D ?
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FIG. 4—FIRST STAGE OF PREAMP is biased for optimum noise-figure; second stage for optimum gain.
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FIG. 5—HIGH-END RESPONSE of preamp is in
excess of 25 dB.

around channel 20, the rolloff char-
acteristics are sufficiently broad for the
amplifier to have a gain of 15 to 18 dB at
the low end of the UHF band. Con-
sidering the overall response of a typical
antenna, feedline and TV tuner, the
low-end rolloff of the amplifier is more
than offset by the higher response of
the other system components. The am-
plifier’s frequency response is shown in
Fig. 5, a normalized response-curve for
three prototypes tested. It should be
noted that the high-end response is
better than 25 dB even at channel 70, a
feature that is not found in many com-
mercially-available amplifiers; many of
them roll off sharply before channel 60.

Preamp construction

Figure 6 is a foil pattern for the strip-
line preamplifier. For the stripline sec-
tion to exhibit the desired characteristics.
the board material must be glass-epoxy
double sided material, '[1e-inch thick.

|-<——2 |NCH554>+

FIG. 6—PREAMP IS CONSTRUCTED on double-
sided PC board, only one side of which is
etched.

T

FIG.7—BARE PC BOARD shows where holes
for “F'' connectors, transistors and disc capaci-
tors are drilled.

The three elongated **S’"-shaped sec-
tions are inductors L1, L2, and L3; L4
is made by winding 3% turns of No. 30
wire-wrap wire through a small (Y-inch)
ferrite bead. The bead should be lo-
cated as close to J2 as possible.

The input and output connectors are
F-type connectors that are soldered to
the rear (unetched side) of the board,
with the center pins passing through the
board directly into the stripline sections.
The copper around the two center-con-
nector holes on the rear must be re-
moved so the pin will not short out
against it. That is easily done by hand
with a Vs-inch or larger drill bit. Apply
pressure gently while twisting it in the
hole—the foil will be removed and the
insulating glass-epoxy board exposed.
Stop there—you don’t want to weaken
the matenial. Figure 7 shows the large
and small holes that have to be drilled
for the jacks. transistors, and disc
capacitors.

Assembly is reasonably straightfor-
ward: Fig. 8 shows the component
placement. The two emitter leads on
the transistors are bent at right angles
just beyond the point where they
narrow. The base and collector leads
are cut short at the same point. The
transistors are inserted into the holes in
the board from its etched side with the
collector lead (marked by a dot on the
case) facing down and toward the out-
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FIG. 8— TRANSISTORS ARE MOUNTED from
etched side of board. “'F’ connectors are mount-
ed from unetched side.

to etched side of board. Exceptions are disc
capacitors, transistors, and connectors.
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FIG. 10—CLOSE UP OF BOARD shows choke
L4 and small chip capacitor to its right. See
text for details on soldering chip capacitors.

put connector (J2). The emitter leads
must be passed through the board and
soldered on both sides of it. The other
transistor-leads should lie flat against
the stripline section.

While it is possible to use Y4-watt re-
sistors, Y&-watt units have been found
to give better performance. Keep all
leads as short as you can,

The chip capacitors have to be very
carefully installed. They are extremely
small and light, and the surface tension
of molten solder will cause them to

FIG. 11—SIMPLE POWER SUPPLY for preamp. I desired, an off-the-shelf 9-volt wall-plug DC supply can
be used, or 12-voits taken from TV set providing it is not ‘hot chassis” type.

PARTS LIST—POWER SUPPLY

Capacitors i

C1—500 uF, 16 volts, electrolytic

C2—1000 pF, ceramic disc

Semiconductors

D1-D4—1N4001

L1—10 uH choke (3 V2 turns No. 30 wire-
wrap wire through Ys-inch ferrite bead)

T1—12 volts, 50 mA or greater

F1—%: amp fuse

J1,J2—female “F" connectors

Miscellaneous: baluns (see text), wire,

solder, etc.

stick to the tip of the iron. To mount
them on the board, you should work
slowly and carefully with a fine tip on
the iron and fine-gauge solder. Apply a
very small amount of solder to the PC
board first, and then, with a pair of
tweezers, carefully position one end of
the capacitor against it. Heat the solder
momentarily with the iron until the
solder flows, and hold the capacitor in
position with the tweezers while you
remove the iron. That will tack one end
of the capacitor to the board and then
you can go ahead and solder the other
end.

The two sides of the board have to be
connected for best operation. That is
easily done by forming two short lengths
of wire (resistor leads, for example)
into “U™"'s, slipping them onto the
board with one leg of the **U’" on each
side of it, and soldering. The ““U™"s
should be located as close as possible
to the input and output jacks.

The circuit can be assembled in less
than an hour, and once it's together.
it's ready to use. The completed board
is shown in Fig. 9. (Note that two of
the holes shown in Fig. 7 are not used.)
A close-up view of coil L4 and one of
the chip capacitors is shown in Fig. 10.

Since the preamp is a broadband
device, there is no tuning or alignment
required. It should be mounted in an
enclosure; the two coaxial connectors
secure it to that enclosure. The box
can be either metal or plastic, and the

preamp can be used either indoors or
outdoors. Best results are obtained
when the preamp is mounted right
at the antenna, but in many instances,
good results can still be obtained with
the preamp mounted indoors near the
TV set. An interesting combination
for indoor use has the stripline pre-
amplifier with the $6.95 Radio Shack
15-623 antenna. Georgia Tech engineers
rated that antenna as *‘...significantly
superior to other indoor antennas eval-
uated.™

Power supply

The preamp requires approximately
12-volts DC for operation. The voltage
is not especially critical, and the pre-
amp will operate reasonably well at any
voltage between 9 and 15 volts; how-
ever, the best noise-figure is attained at
12 volts. The power is run up the feed-
line. Choke L4 on the preamp board
prevents the output signal from flowing
into the power bus, while C4 blocks the
DC from being short circuited by Q2.

The preamp requires only 15 mA for
operation. Figure 11 shows the circuit
for a power supply that can be used to
power the unit, and a means for con-
necting the 12-volts to the set end of the
cable. J1 connects to the preamp and J2
connects to the set.

If you do not want to build your own
supply, you can use a small wall-plug
DC supply. A 9-volt, 100-mA supply
will deliver between 12 and 14 volts
when lightly loaded. Surprisingly, 200-
mA supplies provided only 11 to 12
volts under the same conditions. How-
ever, either would be adequate—there
is little difference in performance ap-
parent with supply voltages between 9
and 15 volts.

If you're careful, power can also be
**stolen’” from the TV set itself if it is
not of the hot-chassis type.

You'll need to modify a commercially
available balun for use with the preamp.
We’'ll show you how to do that, and
some things to consider when selecting
an antenna and feedline, when we con-
tinue this article. R-E




DIGITAL
CIRCUITS

Troubleshooting procedures and tools for digital
logic-circuits are quite different from those used in analog work.
Here’s an introduction to working with digital IC’s.

THE DIGITAL INTEGRATED-CIRCUIT HAS
revolutionized the electronics industry
and, in many areas, now dominates it.
Because of the digital explosion, you
will find more compact, complex, and
powerful troubleshooting instruments
and devices. Unfortunately, the digital-
IC boom has given a big headache to
the analog-circuit troubleshooter. Be-
cause of the fundamental differences
between analog and digital circuits, the
troubleshooting techniques and the
types of instruments that must be used
differ greatly from those required in
analog work. One of the first, and most
useful, tools you will encounter in trouble-
shooting digital-logic circuits is the
logic probe.

About logic probes

Digital logic works using two voltage
levels to express either an *‘on’” or an
“off”’ state. ‘‘On’’ is usually in the
neighborhood of +5 volts, and is re-
ferred to as a logic-high state or **1.""
“Off’" is at or near 0 volts, and is called
a logic-low state or **0.”” We'll go into
more detail on the workings of digital
logic later.

Logic probes quickly tell you how—
or whether—a digital circuit is operat-
ing at the point being tested by indicating
what logic statc is present. Suppose,
for example, that a test point is supposed
to go to a logic-high state under certain
conditions. A logic probe will indicate
whether or not the line actually does go
high when it’s supposed to, or whether

ROBERT L. GOODMAN

it is, perhaps, permanently at a logic-
high level.

Some probes have a memory func-
tion and can be used to monitor a line
for intermittent pulses, or noise spikes
(**glitches’) that can upset logic-circuit
operation.

Logic probes are powerful trouble-
shooting tools because of their por-
tability, low price, and simple operation.

FIG. 1—SOME OF THE logic probes and pulsers
used for digital troubleshooting.

Most logic probes provide the following
features:
e High or low pulse-indication
Pulse-train indication
Stretching capability for short pulses
10 nanosecond pulse-response
Pulse memory
Undefined logic-state indication
Ability to test different logic-families
Figure 1 shows a few of the various
logic probes that are available. From
left to right they are the Global Spe-
cialties Corp. model LP-/ and LP-2 logic
probes, the DP-1 pulser, and B&K-
Precision’s model DP-50 logic probe.

Using a logic probe

Logic probes indicate logic states
with lamps or LED’s, Some use colored
LED’s in various patterns to show logic
states. The LED’s show whether a
logic state is high, low, or alternating
(pulsing); or whether an open circuit
exists.

FIG. 2—GLOBAL SPECIALTIES' LP-2 logic
probe, like most others, derives its power from
the circuit under test through clip leads (top).

The Global Specialties LP-2 logic
probe shown in Fig. 2 is protected
against over-voltage and reverse volt-
age that might be applied to its power
leads. To use the probe, connect its
black-clip lead to the power-supply
common (—) and the red-clip lead to V.
of the system under test. In order to
minimize the possibility of power-sup-
ply spikes or other spurious signals
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from affecting the operation of the
probe. connect the power leads as close
to the point being tested as possible.

The B&K-Precision DP-50 digital
probe (shown in Fig. 3) is designed for
quick analysis of digital circuits, and is
compatible with TTL, DTL, RTL.
CMOS and high-noise-immunity logic.
Three LED’s at the probe-tip indicate
the presence of digital pulses, and high
and low logic-states. Two switches
allow you to select TTL or CMOS logic-
thresholds. and PULSE STRETCH or
MEMORY modes. In the PULSE STRETCH
mode. short-duration pulses are stretched
for a clear visual indication. In the
MEMORY mode. a single digital pulse will
cause an LED to remain lit until the
memory circuit is reset. The probe thus
has the ability to “‘freeze’" an indication
of digital-logic action.

Pulse stretching

Probably one of the most important
features of a logic probe is its ability to
“stretch™ a 10-nanosecond (ten-billionths
of a second) pulse to 100 milliseconds
so that the LED will stay illuminated
long enough to be observed. That pulse
stretching is accomplished by using the
leading edge of the short pulse detected
to trigger a flip-flop whose time delay is
100 ms. Single pulses flash the probe’s
LED’s once, while trains of pulses will
usually cause them to blink at a 10-Hz
rate, regardless of pulse-frequency.
Generally. just knowing that pulse
activity is present is enough. (If the
pulse-frequency is important. use a fre-
quency counter or oscilloscope.)

Digital vs. analog troubleshooting

When troubleshooting circuits con-
taining analog devices, you usually
need only test resistance, capacitance,
or voltages. The total circuit may be
quite complex, but each component in
the circuit performs a simple task and
its .operation can usually be checked
out easily. If necessary, each resistor,
capacitor, diode, and transistor can be
tested individually by using a signal
generator, VIVM or DMM, diode
checker, or scope, together with con-
ventional troubleshooting techniques.
With integrated circuits, though, it is
impossible to check the individual
components on the chip; you must
troubleshoot the device as a whole.

A significant difference between cir-
cuitry made up of discrete components
and digital IC’s lies in the complexity of
the functions performed by the latter.
Instead of measuring simple charac-
teristics. you need to observe complex
and rapidly occurring digital signals and
to determine whether they're correct.

Verilying proper digital-1C operation
requires observing several inputs while
simultaneously observing two or more
outputs. Thus another difference be-
tween analog circuitry built from dis-
crete components and digital IC's is the

FIG. 3—SWITCH-SELECTABLE threshold levels
(TTL/CMOS) are common on logic probes such
as B&K-Precision’s DP-50.

number of inputs and outputs for each
component and the need to check them
simultaneously.

Digital IC’s contain many complex
circuits. Should any portion of such an
IC fail, it would be difficult to pinpoint
the area of failure—and impossible to
repair or replace it (you can rebuild pic-
ture tubes, but not IC’s). Consequently,
to troubleshoot circuits made up of
digital IC’s involves locating not a por-
tion of an IC that's gone bad, but, rather,
just the IC itself. Replacing it usually
restores the circuit to working order.

For effective troubleshooting of digi-
tal circuits, it is necessary to take ad-
vantage of the digital nature of the sig-
nals involved. Tests and techniques to
troubleshoot analog circuits do not do
that and are inefficient when used for
digital circuits.

TTL logic-signals

A typical TTL (Transistor-Transitor
Logic—the most common digital-logic
family) logic signal is shown in Fig. 4.
The appearance of a similar pulse-train
on the screen of an oscilloscope is
shown in Fig. 5. The scope displays
voltage with respect to time, but for
digital pulses, exact values are not im-
portant. A digital signal exists in one of
two or three states—high, low, or unde-
fined (in-between states)—each deter-
mined by a threshold voltage. It is the
value of the signal voltage with respect

il 1

to those thresholds that determines the
logic-state of a digital signal.

As Fig. 6 shows, if the signal level is
greater than 2.4 volts, it is considered
to be a logic “*high."" For a logic-*‘low™’
the voltage must be below 0.8 volts.
The precise value is not important as
long as it is above or below the threshold,
and not in the ‘‘undefined’’ area. When
using a scope, you must always deter-
mine whether the signal meets the thresh-
old requirement for the desired digital
state: a logic probe will tell you that.

Each gate in a TTL logic family has a
certain propagation-delay time, rise
time, and fall time. Those times rarely
change, so scope checks of timing
parameters contribute very little to the
troubleshooting process.

The circuit in Fig. 7, showing a simple
TTL totem-pole device (the output
transistors are “‘stacked’ like a totem
pole, hence the name), illustrates a
problem created by the TTL logic-family
In either state—high or low—it has a
low output-impedance. In the low state
that is about 5 or 10 ohms to ground.

That presents a problem for in-circuit
pulse injection (used to determine how
the device is operating by ‘‘force-feed-
ing’’ it a pulse). A device used to inject
a pulse at a point that is driven by a
TTL output must have sufficient power
to override the low-impedance output
state. Most signal sources used for
troubleshooting do not have that capa-
bility. Thus the troubleshooter is forced
either to cut the printed-circuit runs or
lift IC leads in order to pulse the circuit
to be tested; that is time consuming and
also can damage other circuits.

For those reasons a scope and tra-
ditional signal-sources are not very use-
ful. And, since many diodes and tran-
sistors are packaged in the IC, diode
checkers are largely useless. With the
complexity of today’s electronic cir-
cuits, it makes good sense to find the
most efficient troubleshooting method.
In most cases, oscilloscopes, diode
checkers, and voltmeters are best
suited for use with analog circuits,
where they really shine. Special-pur-
pose equipment, such as logic probes
and pulsers (see below), should be used
when working on digital equipment.

Logic probes provide a quick way
not only to detect, but also locate,
breaks in a PC run. Since an open signal-
path may allow IC inputs after the
break to ‘“*float’ to an undefined state,
a logic probe can be used to test the
input of each IC for such a state. Once
a floating input is detected. the logic
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FIG. 4—TRAIN OF DIGITAL PULSES consists of a square wave whose values alternate between

(approximately) 5-voits and 0-volts.



FIG. 5—DUAL-TRACE SCOPE shows two trains of pulses. Vertical lines in square wave are nearly
invisible because transition between states is extremely fast.

FIG. 6—VOLTAGE THRESHOLDS determining
logic states. Contrary to popular belief, a logic-
“high” is not always 5-volts.

FIG. 7—TWO-INPUT NAND GATE. Totem-pole configuration at output results in low impedance,

in the internal circuitry (often called the
steering circuitry) of the IC.

In addition to those four internal
failures, there are four types of faults
that can take place in the circuitry ex-
ternal to the IC. They are: (1) a short
between a signal path and V¢ or ground,
(2) a short between signal paths, (3) an
open signal path, and (4) a failure of an

making some conventional tests difficult to perform.

probe can be used to follow the circuit
back from the input searching for the
break. That can be done because the
circuit before the break will show valid
logic levels (either high, low, or pulsing)
while the circuit after the break will
probably show undefined levels.

IC failures

To troubleshoot digital-IC circuits, it
is important to know what types of
faults to expect. They can be divided
into two main classes—those caused by
failures inside the IC, and those caused
by circuit failures outside the IC.

There are four types of internal IC-
failure: (1) an open bond at either an in-
put or output, (2) a short between an
input or output and V¢ or ground, (3) a
short between two pins, and (4) a failure

analog component. such as a resistor,
capacitor, or semiconductor device.

Logic pulsers

Logic pulsers inject a single pulse of
the proper amplitude and polarity into a
circuit. If a point was at a logic-‘low, " it
will automatically be pulsed high, and if
it was high it will be pulsed low. Pulsers
are useful for forcing the inputs of digi-
tal IC’s to change state so that the re-
sulting outputs can be observed. Pulsers
have a high current-output, but use a
low duty-cycle to protect the IC's from
damage.

In their many applications. digital
IC's have certainly made our lives
easier. Knowing how they work and
how to troubleshoot them should make
your life easier, too. R-E
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MESIE

PULSE GENERATORS

Once found only in sophisticated design labs, the tremendous growth in the use of digital

circuits and devices has made the pulse generator a valuable instrument for any
service shop or experimenter’'s workbench.

NOT TOO LONG AGO THERE WERE FEW
pulse generators outside of sophisticated
design laboratories. Today. they are
found in service shops. on experiment-
ers’ benches. and anywhere else that
electronics testing is done. Two factors
have influenced the wider use of those
instruments: need and lower prices.
The dramatic growth in the use of logic
circuits caused the need: the price-drop
soon followed, and pulse generators are
now truly low-cost signal sources.

Not long ago, few pulse generators
were available for under $1000. Now,
there are many available for under $400.
Although many sophisticated, and ex-
pensive, pulse generators are still avail-
able. the lower-priced units have
enough features to make them extreme-
ly useful.

Currently, the need for a pulse gen-
erator arises mostly from the extensive
use of many different varieties of digital
logic in industrial. laboratory. and con-
sumer applications (although a pulse
generator is also useful when working
with analog circuits). It is not possible
to service or design logic-based elec-
tronic systems using only a sine-wave
generator or a square-wave generator,
A sine-wave generator or square-wave
generator cannot vary the pulse width
of its output signal: it also cannot gen-
erate a wide enough range of fre-
quencies. In addition. frequently the
output impedance of a sine-wave gen-
erator or a square-wave generator is not
low enough to drive logic circuits.

A more elaborate function generator
with DC offset, variable symmetry con-
trol, and a wide frequency range may
fulfill the need for a pulse generator

CHARLES GILMORE

partially, if the requirements are simple.
When extensive use of logic circuits is
involved, however, a function genera-
tor is not adequate. Function genera-
tors cannot produce pulses of less than
5% duty cycle, and low-cost or reason-
ably priced units do not provide the 10-
MHz tv 20-MHz capability required of
pulse generators used with TTL (7ran-
sistor-Transistor Logic) or ECL (Emitter-
Coupled Logic) systems. Of course, the
function generator contains many other
features that may or may not be needed.

The basic pulse

Before discussing the pulse genera-
tor. it may help to review the basic
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FIG. 1—THE TIMING AND AMPLITUDE relation-
ships of a basic pulse are shown in a. A pulse
with exaggerated leading and trailing edges is
shown in b.

characteristics of a pulse. Figure 1
shows the basic timing and amplitude
relationships of a pulse. In Fig. I-a, the
period between the start of each pulse
is a length of time, T, that is consider-
ably greater than the pulse width, r.
Figure 1-b shows exaggerated leading
and trailing edges to illustrate such
parameters as rise-time and fall-time.
The basic pulse parameters are ex-
plained in Table 1.

Basic pulse generator

Figure 2 shows a simplified block
diagram of a pulse generator. The cir-
cuitry for each block is fairly conven-
tional. Numerous outputs, special
buffer amplifiers, and power supplies
can be added to each stage to reach the
level of sophistication needed for a par-
ticular application.

The basic pulse repetition rate is con-
trolled by the repetition-rate genera-
tor—a free-running astable multivibra-
tor capable of covering the frequency
range required by the pulse generator.

Pulse generators offer a switch-
selected alternate source for rate gen-
eration called the external trigger. Sig-
nals applied to the external trigger input
pass through triggering circuitry much
like that found in an oscilloscope.
Those circuits establish the triggering
amplitude and polarity. Additional in-
puts to the trigger amplifier may include
a line-frequency source and a manual
pushbutton for one-shot operation.

A second external amplifier can be
used to gate the main repetition-rate
generator in a manner similar to the
gated mode of function generators. Sig-
nals from the gating amplifier permit



TABLE 1

Pulse period—pulse period T is the time between two pulses. It is measured be-
tween either the leading or trailing edges.

Repetition rate—indicates the number of pulses over a fixed period of time, usually
1 second. The repetition rate depends on the pulse period T: Repetition rate = 1/T.

Pulse width—the time between the 50% amplitude points of any single pulse is

defined as the pulse width t.

Pulse amplitude—pulse amplitude A is the voltage to which the pulse rises above
its own baseline, measured after any overshoot has been reduced to zero.
Pulse offset—the value and polarity of the difference between the pulse baseline

and 0 volts.

Overshoot—that portion of a pulse at the end of the |eading edge, where the
leading edge extends above the normal pulse amplitude. Overshoot is usually ex-

pressed as a percent of total amplitude.

Undershoot—that portion at the end of the trailing edge where the trailing edge
extends below the baseline. That is usually expressed as a percent of pulse amplitude.
Leading edge—the portion of the pulse where a negative-to-positive transition

occurs.

Trailing edge—that portion of the pulse in which the positive-to-negative transi-

tion occurs.

Rise time—the time required for the pulse to pass from 10% of total amplitude to

90% of total amplitude (7).

Fall time—the time required at the trailing edge for the pulse to pass from 90% of
full amplitude to 10% of full amplitude (T,). Rise time and fall time are not neces-

sarily equal.

Ringing—damped oscillation at the end of the leading or trailing edge of the

pulse.

Duty cycle—the ratio of pulse width to the pulse period, expressed in percent.
Sometimes that is referred to as the duty factor.

Pulse polarity—indicates whether the desired pulse extends positively or nega-
tively with respect to the baseline. Pulse polarity is independent of the absolute DC-

value of the baseline.

the repetition-rate generator to output
pulses only when a gating signal is ap-
plied; otherwise no pulses are gen-
erated. A burst of pulses can be pro-
duced in that mode.

Signals from the repetition-rate gen-
erator or from the trigger circuits are
applied to the delay generator (if the
pulse generator has one). The delay
generator is a wide-range monostable
multivibrator.

Once the delay generator has com-
pleted its cycle, the main pulse genera-
tor 1s triggered. The pulse generator is
also a monostable multivibrator with a
wide dynamic range to generate the
necessary pulse widths. That monostable
multivibrator can be quite sophisticated.

REPETITION-
RATE
GENERATOR

GATE
AMPLIFIER

[t must cover an extremely wide range
of pulse widths (typically 7 to 8 decades)
and operate at fairly high duty-cycles.
Some generators need to operate at
duty cycles that are greater than 100%.
The output stages of the monostable
multivibrator may include independent
charge and discharge switches so that
independently variable rate times and
fall times can be generated. That fea-
ture is usually found only on more ex-
pensive pulse generators.

The output of the monostable multi-
vibrator is applied to one or two output
amplifiers. Those amplifiers must be
DC-coupled. variable-gain wideband
amplifiers. On more sophisticated gen-
erators. where extremely close control

il DELay |
"| GENERATOR

TRIGGER

GENERATOR

PULSE

O AMPLIFIER -

FIG. 2—SIMPLIFIED BLOCK“DIAGQAM of a .basi.c pulse _geﬁefétor |;shown iiere,.‘M-any_oﬁt.pu.ts.-

special buffer amplifiers, and power supplies can be added to each stage to make a more sophisti-

cated instrument.

of pulse characteristics is desired. two
amplifiers are used. One of the ampli-
fiers handles the positive pulses; the
other handles the negative pulses. In
that manner. each amplifier can be
tailored to its particular function. In
other pulse generators, a single amplifier
is used. In either case, extremely wide-
band amplifiers must be used to repro-
duce faithfully pulses whose rise times
lie in the nanosecond range. without
ringing or other aberrations.

Pulse amplitude is usually regulated
solely by a variable-gain control that is
part of the output amplifier. A few of
the higher-priced pulse generators in-
clude a step attenuator at the output.
As the output amplifier is DC-coupled,
a DC offset signal can be applied to the
amplifier. along with the pulses. so that
the pulse baseline can be changed with
reference to 0 volts. Normally. the off-
set voltage is unaffected by adjustments
of the continuously variable output
attenuator.

Pulse generators that include a delay-
generator frequently have a specialized
mode referred to as a double- or twin-
pulse mode. In a double-pulse mode,
the main pulse generator is triggered not
only by the delay-generator output. but
also by the signal directly. at the same
time that the signal triggers the delay
generator. The result is two pulses. the
first. generated at the time of triggering.
and the second. at the time the delay
generator has completed its cycle.

There are many special applications
that require a capability other than
those offered by a standard pulse-gen-
erator. For such applications. certain
portions of the basic pulse generator
can be adapted to accommodate those
special requirements.

Word generators

The word generator is one of those
specialized versions. Its function is to
generate a series of pulses that form a
serial digital word. Usually, those gen-
erators are operated in either a one-shot
or a repetitive mode. The pulse-gen-
erator circuitry (a simple monostable
multivibrator) is replaced by a more
sophisticated circuit that is capable of
producing a series of pulses. Usually 8.
16, or 32 pulses-per-trigger-signal are
produced.

High-speed pulse generators

Two types of pulse generators fall
into the high-speed category. Pulse
generators whose repetition rates are in
the 100-MHz to 250-MHz range are de-
signed especially for working with ex-
tremely high-speed ECL circuitry.
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They are particularly useful when de-
signing or servicing complicated por-
tions of high-speed computers and
some instruments. Because of their
high repetition rates, high-speed pulse
generators require that all circuitry
within the pulse generator perform
many times better than the circuitry of
a conventional pulse generator.

Pulse generators may also be required
to produce pulses with extremely fast
rise-times. The conventional pulse gen-
erator has typical rise times in the range
of 5 to 7 nanoseconds. Rise times that
are measured in hundreds of pico-
seconds are available with specialized
pulse-generators. Pulse generators with
those fast rise times generally do not
have variable rise-time and fall-time
capability.

Pulse-burst mode

The pulse-burst option permits you
to select the number of pulses that are
generated when a trigger signal is re-
ceived. That mode differs from the
word generator in that the logic state of
each pulse is not controlled individually.
However, you can trigger from 1 to
10.000 pulses in a single burst. The
pulse-burst mode is particularly con-
venient when you are working with
counters or other circuits where re-
sponse to the wave-shape and repeti-
tion rate. as well as to a particular num-
ber of pulses. is important.

High-voltage generators

High-voltage outputs on pulse gen-
erators are becoming less and less com-
mon. However, pulse generators de-
signed for certain communications,
biological, or physiological applica-
tions. and those to be used with tube-
type circuits, may have very high volt-
age-signals. Usually, such pulse gen-
erators are severely limited in terms of
rise time, pulse-repetition rate, and out-
nut impedance.

Pulse-repetition rate

The controls that vary the pulse-
repetition rate on most generators con-
sist of a decade switch combined with a
continuously variable control. Repeti-
tion-rate specifications include the
minimum and maximum frequency
capability. and the number of decades
involved. Maximum repetition rates of
10 to 20 MHz are typical of low-cost
generators. A few of those generators
have maximum repetition rates that ex-
tend to 50 MHz. The minimum repeti-
tion rates of pulse generators vary
widely. Some low-cost generators can
have a minimum repetition rate of as
little as 0.1 Hz. while others have mini-
mum repetition rates that are as high as
10 Hz.

The selection of a repetition rate
must be made with the application in
mind. If the generator is to be used for

TTL or ECL logic analysis or servicing,
a maximum repetition rate of at least 10
MHz is a must; 20 MHz is certainly
more desirable. .Minimum repetition
rates are not tied to any particular logic-
family type, but depend on the applica-
tion. For most applications, a minimum
repetition rate of 5 to 10 Hz is sufficient.
For special applications. however,
lower repetition rates may be needed.
Extremely low repetition rates can be
obtained by triggering the pulse genera-
tor from an external low-frequency
source, such as a function generator.

The repetition-rate specification is
not always given as the frequency.
Some manufacturers list it as a repeti-
tion rate or frequency: others supply
the information as a pulse period or
time specification. The conversion be-
tween pulse period T and frequency fis
easily made by the relationship:

T =1/

Repetition-rate accuracy is rarely
specified on low-cost pulse generators.
Where it is specified, it is indicated as a
percentage of the maximum range. The
accuracy of the repetition-rate setting is
very unreliable, and whenever an ac-
curate pulse-repetition rate is needed, it
should be obtained either by triggering
the pulse generator from a known fre-
quency source, such as a signal genera-
tor, or by measuring the repetition rate
at the trigger output, using a digital fre-
quency meter or oscilloscope. Ex-
tremely low repetition rates may re-
quire using a digital period meter.

Repetition-rate jitter refers to the
consistency of the period from one set
of pulses to another. Jitter is caused by
noise in the pulse-repetition-rate gen-
erator, and is specified as a percentage
of the repetition rate or period. Although
not specified on many low-cost pulse
generators, repetition-rate jitter is typi-
cally 0.1% to 0.5%. That specification
may include a fixed minimum amount
of jitter in addition to the percentage of
repetition-rate setting. Repetition-rate
jitter does not decrease dramatically
with the increased price of a generator.

Pulse characteristics

The most important pulse char-
acteristic in most applications is the
pulse-width range, which is usually
controlled in the same way as a repeti-
tion-rate generator—that is, in decade
steps with a continuously variable con-
trol covering the range between each
step. Pulse-width controls frequently
do not have accuracy specifications.
and when such specifications are given,
an accuracy of pulse-width settings on
the order of 10% to 15% can be ex-
pected. Once again, like the pulse-
repetition rate, the pulse width must be
closely monitored by a digital period-
meter, or by an oscilloscope, to achieve
more precise settings. Pulse-width
characteristics of generators cover a

fairly wide range.

The narrowest pulse obtainable
varies between 10 and 15 nanoseconds.
Almost all low-cost generators have the
same minimum pulse width but the
maximum pulse width varies widely
from manufacturer to manufacturer.
Typically, the maximum pulse width
varies from 10 milliseconds to 10 sec-
onds. In most cases, narrow pulses are
needed. and generators that produce
pulses with minimum widths of 10 to 15
nanoseconds are suitable for use in
most TTL (and some ECL) systems.
For most.general applications, a pulse
generator is suitable if it can generate
pulses with widths of at least 100 milli-
seconds. Pulses that are wider than that
(from 100 milliseconds to 10 seconds)
may be convenient for certain applica-
tions. but in general. they are not wide-
ly used.

Some manufacturers provide a pulse-
width jitter specification that is fairly
similar to that of the pulse-repetition
rate. and indicates the maximum varia-
tion in width from pulse to pulse that
can be expected. Pulse-width jitter
specifications normally range from
0.1% to 05.%.

Pulse rise-time is an important speci-
fication. To be suitable for high-speed
logic operation, pulse rise times and fall
times must be less than 10 nanoseconds,
with 5 to 7 nanoseconds being a typical
specification.

The maximum duty cycle is usually
listed as a pulse specification. Most
pulse generators are limited to duty
cycles of 70%. Some special-purpose
pulse generators offer duty cycles of up
to 100%. The maximum duty cycle
usually decreases at the high repetition-
rate settings.

Leading-edge and trailing-edge over-
shoot and undershoot are specified as a
percentage of the maximum permissible
output-amplitude. Those, like many
other specifications, are only valid
when the pulse generator output is
terminated into its characteristic im-
pedance.

Delay generator

Specifications for a delay generator
are nearly similar to those for the main
pulse generator. That is, they specify
delay width, although the range of that
width is usually much more limited
than that of the main pulse generator it-
self. Jitter specifications can also be
applied to the delay generator. Adjust-
ments to the delay generator’s operating
parameters are made the same way as
those that are made for the main-pulse
pulse generator. The controls for both
parameters (pulse width and jitter) are
not interactive.

Next month, we’'ll continue our look
at pulse-generator characteristics. and
begin to look at some applications for
those devices. R-E
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New ECL LP-4%, $150.00; the new industry standard—with
memory, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz!
'LP-4 probe exclusively for use with ECL. For DTL, TTL or
CMOé), select LP-1, -2 or -3.

Call toll-free for details

1-800-243-6077

During business hours

CORPORATION

*Suggested U.S. resale. Prices. specifications subject to change without notice. © Copyright 1981 Global Specialties Corporation.
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Put that old calculator to good use
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

HOW WOULD YOU LIKE TO OWN. FOR
only $30. a digital capacitance meter
that will measure from a few picofarads
to the largest value vou are likely to en-
counter? Or. for the same price. a digital
ohmmeter with an upper range that you
can measure well into the multi-
megohms? How about a digital stop-
watch/timer. a shutter-speed tester. a
tachometer. a light meter. or a speed-
ometer?

Some of those devices sound all but
impossible for the price. You probably
wouldn’t believe it if I told you that you
could have all of them for about $30
total! Well. believe it because its true.
Let’s see how you can do it.

First of all, I'm allowing $10 to buy
a basic ““four-banger’” calculator. Even
if vou go out and buy a new one. that’s
more than enough money. When I
started looking recently. I found five of
the little things scattered around my
home. You probably have several.
vourself. Further. I saw an ad offering
six manufacturers’ rejects for one buck.

The only absolute restriction on the
type of calculator is that it must have a
“constant add™ function: that is. each
consecutive time the EQUALS Key is
pressed. the total is increased by one of
the earlier entered digits (probably the
last one entered).

Also. it is desirable that the calcula-
tor have a fast internal clock oscillator.
That is more likely to be found in the
cheaper models. The faster the clock.
the shorter are the intervals between
calculations.

Back to the cost. five dollars is
allowed for the purchase of a few com-
mon capacitors. resistors. and switches.
Of course. you'll only need the full $5
in the unlikely event that you don’t
even own a junk box.

The final $15 of your allotment will
have to be spent. It is for a nifty little
RC-111 module from Kaltek (Box 7462.
Rochester. NY 14615). This amazing
device measures approx. ¥ x3¥x3s-
inch. and it makes the whole thing pos-
sible. The RC-111. plus a very few
additional components will convert
vour four-banger into any of the instru-
ments listed above plus a few others.
Because of the small size and parts
count. often everything will fit right
into the calculator case.

Of course. you can build separate in-
struments. but with suitable switching
or plug-in arrangements. you can have
a multi-purpose instrument. And. by
the way. whatever you build. the cal-
culator will still have its original func-
tions. Here's how the RC-11] does its
magic.

Before I start, though. let me say that
the manual that comes with the RC-111/
is quite complete. It gives plenty of
diagrams and information for building
the instruments. If I miss a point in this
brief account. you can bet that the
manual didn’t.

Two of the eight pins on the module
are connected to the calculator (or
other) battery. It will operate on any
voltage from 3- to 15-volts DC. and that
range takes in the battery voltage of
almost all calculators.

Two of the module pins are connected
across the constant add key of the cal-
culator. That is usually the one marked
**=""_ but all you have to do is to punch
a little addition problem to determine
which it is on yours.

Let’s look at a simple circuit applica-
tion for the RC-111, and then a few
variations. Figure | is about as simple
as they come. It is a timer or stop-
watch. As you can see. the = and D/K
pins are connected to the calculator
battery and key. respectively.

FIG. 1

The capacitor and pot connected to
pins J. P. and C are adjusted to give a
count rate appropriate to any given use.
For the present application. vou will
want to adjust the rate to an interval of
1. 0.1, or 0.01 second. In fact, you can
increase the accuracy to maximum (de-
crease the interval to minimum) by
making the rate just as fast as the cal-

culator will count—that's why the in-
ternal clock rate of the calculator can
become important.

The switch can be of the push. slide.
or toggle variety as you prefer. When
pin S is positive. the RC-11] counts:
when negative. it stops. All you have to
dois enter *"1"" or "1 + 1", depending
upon the calculator model. then operate
the switch during the period to be
timed. The readout shows units, tenths.
or hundredths of seconds. Note that
vou will have to subtract one from the
readout if you use a **1+17" calculator.
but most of us can do that in our heads!

A .05 uF polystyrene-type capacitor
located at pin C will provide very good
accuracy. For the highest accuracy.
you can eliminate the capacitor and
pot. and feed pulses from a crystal
timebase oscillator into pin J.

FIG. 2

There you have a neat and simple
timer. If vou keep in mind the func-
tioning of pin S. the circuit in Fig. 2 is
easy to understand. With the switch in
the RESET position. pin S is negative
and nothing happens. When placed in
the READ position, pin S goes positive
and the calculator counts until capaci-
tor C charges. At that time. pin S goes
low. the counting stops. and the time
cun be read from the display.

Now. vou don’t care how many tenths
or hundredths of a second it takes a
capacitor to charge. What you do want
to know is the value of the capacitor in
micro- or picofarads. That’s easy 1o
arrange: Just adjust resistor R, or the

continued on page 72




OKIDATA MICROLINE 80 ATARI 810
MARCHE """ B &
SPECIALS S l .
WE CARRY THE COMPLETE LINE OF .

ATARI SOFTWARE, PERIPHERALS .
AND ACCESSORIES. . ) . i

-

e I $329.00 B $429.00

PERSONAL COMPUTERS

CBM 8032 Computer . .........cvueiuias 1149.00 Epson MX-100FT . ... ... ... ......... 729.00
CBM 8050 Disk Drive .. ................ 1342:00 NEC PC-802 3 Printerd ...l o e s st e e 629.00
CBM 4032 Computer . ... ..v e voivviniesonis 1029.00 NEC 7710 Spinwriter . .. .........oou.n. 2345.00
CBM 4040 Disk Drive . . ......ivnvn s 1029.00 NEC 7720 Spinwriter . . ................ 2695.00
CBM 4022 s o i s st s easin 649.00 NEC 7730 Spinwriter . . ................ 2345.00
CBMWVIGE20 = e s amis St s ey 269.00 NEC JC 1201 M(A) — Color 12" Monitor . .. 359.00
Amdek-100GW -t L e 159.00 NEC 12" JB 1201M Monitor . .. .......... 159.00 NEC GREEN
Amdek Color — 1 13" Color Menitor . ., .. . .. 329.00 Okidata Microline-80 .. ................ 329.00 .
Microtek 16K Ramboard for Atari 800 . . . .. 79.00 Okidata Microline-82A . ... ............. 499.00 i MONITO; i
Microtek 32K Ramboard for Atari 400 and 800 149.00 Okidata Microline-83A . ... ... ... ....... 729.00 $l 59.00
Qume Sprint 9/45 (Full Panel) . .........., 2295 008 Diablo O30 5% S S et v e
Atari ADOMGKS - coe - s Do 339.00 M &R Sup-R-Terminal .................
Atcriid10iRecorder it 20 S s Uil i n e 60.00 Microsoft Soft Card (Z-80) . .............
AL B25IPrinter <.l i e ivane a alaials 599.00 " Hazeltine 14205 . i i oians wiiemvamatatasis ors
Afori 850 Interfacels ol sl 139.00 Northstar Horizon 132K QD . ...........
Alarii8:] 0 DiskaDirrve e e 429.00 Anadex DP-2500/9501 ... .............. 1249.00 | EPSON MX-80
Ater BT R LTI R v, ey 749,00/ Telavideo: QYOS 00 o 559.00 | INTERFACE & CABLES IEEE $55.
Epson MXCT0 o1 etk plaies - 349.00 Televideo 912C . . .. o oot G600l ase0 280 Colt 24
EpsonMXEBOE <5 e s e e 449.00 Televideo920C. .. .............: A P 689.00 $449'00
EpconiMX=80:ET S e e 549000 Televideo! 9500t it oiais o e 929.00 ===
CALL TOLL FREE!
EAST COAST WEST COAST i
1-800-556-7586 1-800-235-3581 #
COMPUTER SHOPPING CENTER COMPUTER SHOPPING CENTER AMDEK COLOR-1 MONITOR
12 Meeting Street 3533 Old Conejo Rd. #102 $329.00
Cumberland, RI 02864 Newbury Park, CA 91320 g
1-401-722-1027 1-805-499-3678
TELEX 952106 CA. TOLL FREE 1-800-322-1873

TELEX 182889

COMPUTER SHOPPING CENTER | v

$729.00
We Accept C.0O.D.’s * Stock Shipments Same Day or Next * No Surcharge for Credit Cards
* All Equipment Factory Fresh w/MFT Warranty * We Carry the Complete Line of Personal Software PRICES ARE SUBJECT
* Prices do not Reflect Shipping Charges TO CHANGE
Rhode Island and California Residents please add 6% Sales Tax WITHOUT NOTICE
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FACTOR

(*¢ Return On Investment)

A small

investment can
upgrade the sound
of your entire
hi-fi system.

If you're one of the millions who have bough
M97 Series, M95 Series, or M75 Series p
way of making it perform better than it ever t
Hyperelliptical (HE) upgrade stylus (needle) seri
the high trackability/low distortion benefits of the F
introduced on the famous V15 Type IV), and put them i
will match perfectly with your cartridge, for an audible im
in your system’s sound at an absolutely minimal costtoyou! = =

Upgrading your phono cartridge with an HE replacement stylus
will give alarge return on a very small investment. You alreadyowna
phono cartridge with proven performance; now you can geteven
better performance from that same cartridge. Ask your dealer for the
Shure HE replacement stylus that's right for you, and take advantage
of the ROI factor.

HlsHURE

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited
Manufacturer of high fidelity components, microphones,

speakers, sound systems and related circuitry.
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continued from page 70

capacitor connected to pin C, or the pot
connected to pin P, so the calculator
counts in microfarads or picofarads! Of
course, you do that by using a known
capacitor for C to calibrate your capaci-
tance meter.

You are probably way ahead of me—
yes. the circuit in Fig. 2 is also an ohm-
meter. Using a known capacitor C, the
readout can be calibrated in the same
manner as before to show the value of
resistor R. The reading can be in ohms,
kilohms, or megohms, depending upon
your calibration scale.

Now you are well on your way. By
controlling the module rate and the on-
time with the polarity of pin S, you can
measure all kinds of things. As you see,
there is no problem in adjusting the
module rate to your needs.

Pin S can be “*switched’’ from minus
to plus in a variety of ways. Two are
shown in the examples above. Of
course, a transistor switch can be used.
Another way is with a magnetically op-
erated reed switch. Then, too, the com-
mon photocell and the photo-transistor
can be used to change the potential on
pin S.

By using different switching methods
on pin S, and having the actual switch-
ing controlled by various actions, you
can have any of the instruments men-
tioned earlier. For example, you can
see that a magnet on a bike wheel acti-
vating a reed switch will count the rota-
tions of the wheel and you can calibrate
that into miles-per-hour, feet-per-
minute, or whatever strikes your fancy.
Several of those applications are illus-
trated in the RC-111 manual.

It should be obvious to you at this
point that an old calculator and an RC-
/1] module can team up to do a variety
of jobs. If you come up with any unusual
applications, I would be glad to hear of
them. R-E

*‘I originally built the robot to do simple
tasks. Then [ added to it, making it
more and more sophisticated, until
finally..."”
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MinEADS

CALL NOW
AND

RESERVE
YOUR SPACE

$550 for a 6X frequency insertion.
Reaches 211,387 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

e We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

AMATEUR MICROWAVE RECEIVER SYS-
TEM (pictured) provides wide-band, high
gain reception of amateur television trans-
missions from 2.1 GHz to 2.6 GHz. View
on your television. Order MA1: $169.95.
MICROWAVE TELEVISION EDUCATION
MANUAL includes detailed microwave
downconverter, power-supply, and anten-
na plans: $16.25. SUBSCRIPTION TELE-
VISION EDUCATION MANUAL: $14.95.
Add 5% shipping and handling. Informa-
tive catalog: $2.00. ABEX, P.O. Box 26601-
RE, San Francisco, CA 94126-6601.
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This DYNAMIC NOISE REDUCTION SYS-
TEM is a significantly improved version of
the NR-2 (featured in R.E. Aug./Sept. 79)
employing the most advanced IC's to re-
duce the noise in your stereo system by up
to 14dB. Works with all program sources
(including Dolby® tapes) to make your
sounds virtually noise free. AAS-450,
$189.00, VISA, M/C welcome. Advanced
Analog Systems Inc., 790 Lucerne Dr.,
Sunnyvale, CA 94086, (408) 730-9786.

Dolby ® is T.M. of Dolby Licensing, S.F. CA

CIRCLE 78 ON FREE INFORMATION CARD

AUDIO DELAY LINE, Make your listening
room sound like a concert hall. The ARS-
911 adds the effect of spacial dimension
to your sounds; that big real life feeling.
Featured in R.E. (Sept./Oct. 81) ARS-971
Kit only $149.95. VISA, M/C welcome.—
Advanced Analog Systems Inc., 790
Lucerne Dr., Sunnyvale, CA 94086, (408)
730-9786.
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The Microbuffer Il is an intelligent buffered
parallel printer interface for the Apple I
computer. Includes 16K of on-board RAM.
Buffer memory size is user expandable to
32K. Compatible with Applesoft, CP/M,
and Pascal. Includes advanced high
resolution graphics print routines for the
Epson MX-80 with Graphtrax, Anadex,
IDS Paper Tiger, NEC Prowriter. Price:
$259. Contact Practical Peripherals, Inc.,
31245 La Baya Dr., Westlake Village,
Calif. 91362 (213) 706-0339.
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UNGAR'S NEW LIGHTWEIGHT DESOLDER-
ING PUMP, Economical, easy-to-use, one
hand operation. Pump Number 7874 fea-
tures easy-set plunger with built-in safety
shield, press release switch, no-clog
automatic tip cleaner and replaceable
Teflon® Tip #7875. Pump is 34" D. x 8%"
L., made of aluminum with durable ano-
dized finish. Suggested Resale: $14.95
each. Available through your Ungar Dis-
tributor or contact...UNGAR, Division of
Eldon Industries, Inc., P.O. Box 6005,
Compton, CA 90220, (213) 774-5950, (800)
421-1538.
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1.2 GHz FREQUENCY COUNTER with 0.1
PPM high accuracy, 0.001 Hz resolution,
and 10 MHz proportional oven for—$299.95.
DigiMax Instruments presents a full line
of frequency counters featuring accuracy,
performance, and low prices, starting
from $149.95. For more information con-
tact: DigiMax Instruments Corporation,
5625 Kearny Villa Rd., San Diego, CA.
92123, (714) 569-6582. Toll Free (outside
CA.) (800) 854-1566, Telex-697120-DATA-
MAX.
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AT LAST! COMPLETELY REPAIRABLE
TEST PROBES. MICROPROBES from
Huntron Instruments feature a needle-
sharp stainless steel point on a tele-
scoping, length adjustable electrode in-
sulated to withstand 1KV right down to
the ground tip. Super-Slim valox probe
bodies and 5 foot superflex leads. All
parts are replaceable! $9.95 + $3.50 han-
dling. Add CALIF. or WASH. tax. Visa/
Mastercharge accepted. Huntron Instru-
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.
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2300 MHz DOWNCONVERTER kit

for Amateur microwave reception. $35.00
postpaid. Highest quality components
Send SASE for information filled catalog
of other converter kits, preamps, acces-
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918
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Speech-scrambling techniques
HERB FRIEDMAN, COMMUNICATIONS EDITOR

RADIO-ELECTRONICS

ONE OF THE REAL THRILLS OF SHORT-
wave listening is hearing the news
before it's seen on TV or the headlines
of the major newspapers (whatever
“*major’” is supposed to imply). I can
remember using a surplus BC-348 re-
ceiver to “‘read the mail’" on the over-
seas phone circuits and government
transmitters. and ‘‘astounding’” my
friends and family when I told them of
some new war or scandal that hadn’t
yet made the local papers or the “‘on-
the-hour’” newscast of the local radio
stations. Today. it's somewhat more
difficult to get the facts first-hand be-
cause much of what you'd like to know
about is sent by radio teletype—called
RTTY—or scrambled radio telephone.
but it is still possible to monitor many
of those transmissions.

To monitor RTTY you need to know
the operating times and frequencies of
the various transmissions: and if you
don’t want to spend most of your time
fiddling with the dials, you also need to
know the station’s baud rate (speed of
transmission) and shift frequency. I
could take up this whole issue of Radio-
Electronics and still not give you enough
information to get any enjoyment out of
RTTY.

A better introduction to RTTY is
an excellent handbook that I recently
received in the mail: World Press Ser-
vices Frequencies. That little gem is not
only a handbook on how RTTY works.

.and the equipment that you'll need to
| receive it; it also lists the frequencies.

times. baud rates, shift frequencies,
etc. of the commercial press services
such as UPI. XINHUA (China), Reuters,
Tass (Russia). and so forth. It's a
thorough job and the work was ob-
viouslv a time consuming labor of love
by the author. Thomas Harrington.
WSOMV. :

Just keep in mind that while there's
no law to stop you from reading the
mail. you cannot divulge anything you
hear to another party. The book is
priced at $5.95 and is published by
Universal Electronics. Inc.: they are
located at 1280 Aida Drive. Reynolds-
burg. OH 43068.

Scrambled communications

Not all scrambled communications
systems use sophisticated computer
circuits, and many of the ones that
don’t can be easily monitored. That is
particularly true of some of the systems
that are commonly used on the UHF

FIG. 1

FIG. 2

frequencies.

Among the earliest, and still effective
means of scrambling communications
so that the *‘average™ SWL (ShortWave
Listener) cannot monitor them is
speech inversion. That system makes a
transmitted signal sound like the ‘‘Donald
Duck™ chatter of SSB. In speech
inversion, all that is done is to mix the
voice frequencies and a steady carrier
in a ring modulator.

To get a better idea of how speech
inversion works, let’s look at a simpli-
fied example. Assume that the voice
frequencies are 300-2500 Hz, and that
the carrier is 3000 Hz, as shown in Fig.
l-a. When the voice signal and the car-
rier are mixed in a ring modulator, what
comes out is the sum and difference
frequencies. (A ring modulator is a
balanced modulator. A four-quadrant
multiplier IC can be used as a ring
modulator.) When the sum is removed.
you are left with the difference, which
is an exact inversion of the original
speech frequencies. When the speech
is inverted, 300 Hz becomes 2700 Hz,
and 2500 Hz becomes 500 Hz, as shown
in Fig. 1-b. Anyone monitoring a signal
that has been inverted in that manner
will hear “*garbage.™

At the receiver, the scrambled signal
is decoded by once again mixing the
signal with a carrier in a ring modulator.
That will re-invert the signal. If the
carrier is 3000 Hz as before, the original
300-2500-Hz input signal is recovered,
as shown in Fig. 2. One problem with
that scrambling system is that if some-
one assumes that the transmission is
SSB and adjusts the BFO to “‘tune in"”
the signal. he may be able to decode the
scrambling since one BFO setting will
re-invert the signal in exactly the same
manner as is done by the descrambler
or decoder.

Several years ago, before the ‘‘age
of the microprocessor,” I experimented
with an ‘‘unbreakable™ scrambler. (At
least. I thought it was unbreakable
at the time.) In those experiments, I
used a signal from a national radio net-
work as the *‘carrier.”” The *‘receiving’”
station—rather than broadcasting the
signal, a telephone hook-up was used—
picked up the same signal from a local
radio station and used it for decoding a
transmission.

Fortunately.

I knew little about

~
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scrambling at the time (which isn't
all that much more than I know now)
so I did not know that there were at
least ten good reasons why the idea
should not work. Of course the darned
thing worked! The sound was some-
what garbled. but a message using some
non-technical, simply constructed
phrases could be understood. Had I
known more about filters, and had the
time to work on the thing. it probably
would have proved commercially
viable. But I was doing my experimen-
tation just for fun. and once satisfied
that my idea would more or less work,
packed everything into a box and simply
forgot about it.

Today, much scrambling is done
using a microprocessor. Instead of the
steady tone of a carrier, or the radio-
station signal of my *‘Friedman Special.™
a constantly changing sampling rate is
used to digitize a speech signal. The
digital transmission also serves to
program the microprocessor at the
receiving station to decode the signal.
When total security is required. the
digitized transmission only serves to
synchronize the microprocessor at the
receiver. Since no key to the sampling
sequence is transmitted, the scrambling
is almost unbreakable. (I say **almost™
because in electronics nothing is any
better than “‘almost.”” By the time you
read this, someone may very well be
selling a 50-cent IC that is capable of
“‘breaking'" all of the digital scramblers
currently in use.)

Though the digital scramblers are
essentially unbreakable, many scrambler
users make things simple, to keep over-
all costs down and receiving problems
at a minimum. They are not as interested
in absolute security as in making their
copy unintelligible to the general
public. After all, anyone that really
wants te break a scrambler code can
probably do so.

One major problem for the SWL is
that HF-circuit scramblers are usually
used with SSB. That means that you
need a second local oscillator. because
the receiver's regular BFO is being
used to receive the SSB signal. You can
either mix the received audio in a ring
modulator with a variable-frequency/
variable-level audio oscillator, or radiate
a small tunable “*IF frequency’" into the
antenna input, as was done in the early
days of CB SSB. The whole thing is a
lot of fun to try, although it is rather
time-consuming when you’re trying to
establish the best *‘carrier™” level in the
descrambler.

If any of you give it a try. please drop
me a line, in care of Radio-Electronics,
and let me know how you make out.
Perhaps some other readers will be
interested in your results: we'll run the
highlights of your experiments in future
issues. R-E

SOLID STATE IMAGER
ACTUAL SIZE:

3" x 3" PRINTED
CIRCUIT CARD

DIODE ARRAY IN
16 PIN DIP PACKAGE

SCAN RATE -
ADJ. POT. CONNECTOR PINS: POWER SUPPLY IN

VIDEO OUT

ACTUAL PRICE:

98 or 3125

You can now afford to evaluate optical scanning techniques for your
system application. For just $98/$125 RETICON offers the RL128G/RL256G
self-scanning photodiode array with 128/256 diodes on 25.m (1 mil
centers and a complete interface circuit (model RC301) which allows the
diode array to be operated over a wide range of scan rates and integra-
tion times to fit many system requirements. Just connect your standard
power supply and get a wide dynamic range video signal out.

Applications include OCR, pattern recognition, noncontact size and
position measurement, inspection for defects, spectrometer readouts
and many more.

For higher resolution requirements, other RETICON self-scanning
photodiode arrays are available with up to 4096 diodes in a linear con-
figuration and 256x256 diodes in a matrix configuration.

This special offer valid only in the U.S. and Canada until May 31, 1982.
Don't delay-evaluate this exciting new technology today!

For information call: (408) 738-4266 or Boston (617) 745-7400, Chicago (312)
640-7713, Los Angeles (714) 895-3367.

Please mail in this coupon or attach to your purchase order.
Mail to: EG&G Reticon, 345 Potrero Avenue, Sunnyvale, CA 94086

| enclose $ for (include sales tax in CA, IL, MA and MD):
1598 RC301 circuit card with 128 element array.
[1$125 RC 301 circuit card with 256 element array.

Name

Address .

City State Zip

OYes, | would be interested in a 32 x 32 Matrix Array. My application is:

RE
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COMPUTER CORNER

Games (computer) people play.

LES SPINDLE*

RADIO-ELECTRONICS

DESPITE THE OFTEN-HEARD PHRASE
‘*personal computer,”’ microcomputers
today are largely used as serious de-
vices for practical business applications;
the *‘computer-in-every-home™’ era still
seems to be a considerable time away.
To fuel the fires of home-computer
sales, manufacturers and vendors try to
impress upon consumers the image of
the home computer as a practical de-
vice; but the largest percentage of soft-
ware purchased by home users falls into
the same category that predominated
five years ago—fun and entertainment
applications.

That should come as no surprise. The
widespread use of some of the most
sophisticated electronic developments
of the last hundred years—television,
radio, and the telephone—can still be
attributed at least as much to their
capabilities for providing amusement as
to their use for communications.

Because of that, the computer-game
industry is a booming business, with
millions of dollars worth of game cas-
settes and disks being sold annually.
Hundreds of software companies, large
and small, release new offerings every
month. Some examples of game soft-
ware are shown in Fig. 1.

Electronic-game history

The computer-game scramble began
in 1966, when Ralph Baer sold the rights
to his video-game invention, Odyssey,
to Magnavox. The game reached the
market in 1972, and the phenomenon
was on its way.

The early games were simple, ping-
pong-type diversions with little chal-
lenge or variety. The next phase offered
more options for players by using
switches to select various modes of
operation. In 1977, with Fairchild’s
Video Entertainment Center, program-
mability was added.

Most modern games are sophisticated
and challenging, because they offer the
possibility for the player not only to
alter the existing games, but also to de-
vise new ones. That’s made possible by
a microprocessor in each game console,
and by the availability of ROM (Read-
Only Memory) cartridges containing
the game elements.

All the games discussed so far have

*Managing Editor, Interface Age magazine

"

been ‘‘dedicated” devices—all they
can do is play games. The next step is a
microcomputer system that permits
you to expand your game-playing hori-
zons beyond the limitations imposed
by the dedicated game-machines. You
can write your own games if you wish,
and save the game results on cassette to
determine your errors, or continue a
game that had been started previously.
And—perhaps the most important thing—
after you've had your fill of game-play-
ing, you can turn the computer to more
practical applications.

Some manufacturers are turning out
game consoles that are actually com-
plete microcomputer systems, com-
plete with keyboards and memory. The
Interact, from Microelectronic Systems
Corp., for instance, uses an 8080 micro-
processor and offers some software in
addition to games, including home and
business applications-programs.

One popular computer that is espe-
cially suited for game-playing is the
Apple II. While its capabilities extend
far beyond that, it offers superb game-
potential for the computer enthusiast
who appreciates the computer’s enter-
tainment value as well as its practical
side. With a keyboard, game paddles,

excellent graphics capabilities, and a
sound generator, the computer is the
ideal choice for creating games and
playing those created by others. Need-
less to say, there is a wealth of game
software available for the Apple.

Game types

What kind of games can you expect
to find for computers? There is a wide
variety available, but a few popular
formats tend to dominate the market. If
you consider television to be a “‘sitcom
factory’ where one hit series spawns
dozens of spinoffs, ripoffs, and imita-
tions, you haven’t seen anything until
you've played the hundred-and-first
version of a Space Invaders or Star
Trek computer game. That doesn’t
seem to bother buyers, though; the
formats that sell are the familiar ones.

At the simplest level, board-type
games continue to be popular. Games
such as tic-tac-toe, checkers, chess,
and backgammon, hardly make ex-
tensive use of color graphics or other
dazzling effects, but are formidable
brain-teasers and entertain players for
hours at a stretch. Several computer-
chess competitions are held by com-
puter clubs and other organizations
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here and in other parts of the world.

Guessing games provide some intel-
lectual stimulation and, in some cases,
are educational. Arithmetic calculations
and problems in logic expand the pro-
grams into truly stimulating exercises.
For example, one game challenges the
player to search a grid of dots to locate
a hidden object. Clues and hints are
provided along the way to bring the
astute player, step-by-step, closer to
solving the puzzle.

Casino games satisfy the gambling
instinct in computer buffs, creating ex-
citing situations with poker, roulette,
and blackjack competitions. While you
can’t win any money, you can't lose it,
either.

Simulations

Computers are widely used to per-
form simulations—programs that mimic
real-life events, and whose outcome
can be changed by changing the values
of the data used.

Simulations are used in business to
make long-range financial decisions by
posing hypothetical situations to the
computer. The armed forces frequently
make use of computer simulations, and
medical schools often depend on simula-
tions for training purposes—electrons
are more expendable than lives.

Simulations are also widely used in
games. The Star Trek games cast the
player as captain of the starship Enter-
prise; the object is to seek out and de-
stroy Klingon battle cruisers without
being destroyed yourself.

Another popular simulation is Ad-
venture, a game in which you explore a
vast, complex, underground world
filled with treasures, magic, and
menaces. The game is highly addictive
and, when you’ve exhausted one ver-
sion of Adventure—if that’s possible—
there are many more waiting.

Still another simulation puts you in
the position of an air-traffic controller,
guiding over 20 planes into, out of, and
around your airport.

Home-computer versions of popular
arcade games are also available. There
are Space Invaders games to run on
almost any machine. Missile Command
and Pac-Man are two other games that
have been adapted for microcomputers.

How do you select the best version
of a game? Ask the man who plays one.
Frequent your local computer club,
follow the software reviews in com-
puter magazines, and ask fellow com-
puter owners whether you can try their
games before investing in your own.
You'll find the world of computer
hobbyists  game enthusiasts, in par-
ticular—to be a friendly and coopera-
tive brotherhood.

There's a saying: **You can tell the
man from the boy by the price of his
toy.” Whoever coined that phrase must
have been a computer buff. R-E

Compare the best.

We'd like you to compare Keithley’s new Model 179A general purpose

bench TRMS multimeter to its closest competitor,
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Dollar for dollar, feature for useful feature, we think our new 179A gives

you more common sense utility for your money. What do you think?
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[ I'd like a closer look at the 179A. Please [ I'm interested in other Keithley products.
call me to arrange a demo. [ High resolution and Systems DMMs.
[ Please send the new Keithley handheld, [ Keithley Scientific Instruments.

portable and bench meter catalog
including the complete 179A specs.

Name Title

Company Phone

Address

City State Zip
MAIL TO:

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400
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STATE OF SOLID STATE

Play a tune with these new IC’s

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

HARDLY A DAY PASSES THAT I DON'T
read about some interesting new or im-
proved semiconductor device. or of an
innovative application for a more famil-
iar one. But all too often. some of the
most exciting devices are available only
to equipment manufacturers, or are
priced beyond the range of the average
hobbyist.

That is not the case with a series of
IC’s available from Epson America. It
has released a series of 24 melody-gen-
erator CMOS LSI devices. They are
programmed to play selected melodies
and to produce chime and alarm tones.
They can be used in musical toys. to
replace doorbells and chimes, as re-
placements for the mechanical devices
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in music boxes. and to produce musical driver from the 7930.

tones that are a pleasant change from
the strident clanging of a gong or the
rasping sounds of a buzzer used in many
applications. The devices are nearly
complete in themselves. requiringonly a
speaker, 1.5-volt battery, and a few ex-
ternal parts for operation.

The 7910 series of IC's provides a
selection of two preprogrammed tunes
plus a chime and an alarm tone. The
melody arrangements are diphonic—
two notes sound at once. The 7930
series of IC’s play only a single tune.
The 7920°s are simple 8-pin DIP devices,
made by omitting the audio preamp/

FIG.2

Figure 1 is a block diagram of a 7910
and Fig. 2 is a circuit that can be used to
drive the IC. The built-in oscillator—
two series-connected inverters connect-
ed between pins 1. 2. and 3 (terminals
08,. 08, and 0S;) and tuned by Rgl, Rp2,
and Cy—generates a nominal frequency
of 47.5 kHz. That signal is processed by
the various internal circuits to develop
the notes, tempo, keying. shaping, and
other controls needed to produce a spe-
cific melody. chime, or alarm.

Pin 4 (terminal M1) is the on-off control
point. The tune starts at the beginning
of the melody when that terminal is
switched HIGH (connected to V) and
continues until the circuit to terminal M1
is opened (switched to Low). If the
terminal is still switched HIGH when the
tune ends, the tune is simply played
over.

Control terminals CTL, and CTL, (pins
10 and [1). when connected to RI1-ClI
and R2-C2. regulate the time constant of
the envelope. The overall tone can be
changed by varying CI., C2, R1. and R2.
Terminal CTL; (pin 12) is the unamplified
output of the melody-generator section
of the IC. Terminal CTL, (pin 13) is the
input to the built-in audio preamplifier.
In Fig. 2. R4 is the volume control.
Terminals out, and ouT, (pins 14 and
15) are the preamp outputs used to
drive the complementary bipolar out-
put-transistors.

Terminals SEL,. SFl.,. and MSL (pins 5.
6. and 9) are used to control the output
of the IC. The terminals are connectec
to switches (S1-S3) that are used tc
select melodies. chimes. or alarm. de
pending on their setting. Table | show




the switch settings for a 7910 pro-
grammed for two melodies and two
alarm sounds. In the MELODY TEST
modes. the tempo of the selected mel-
ody is stepped up eight times. The
switch settings for 7910°s that have two
melodies and no alarm. or no melodies
and two alarm sounds, are similar to
those in the table.

I've mentioned the possibility of us-
ing a melody generator as a replacement
for a doorbell. For that application. I
suggest the 7910-O, P, X, ur CH ver-
sions. Those are different 16-note ar-
rangements of Westminster chimes; the
devices are suitable for use as doorbells
since they are programmed to play
through just once and then stop.

At present. there are fifteen different
IC’s in the 7910 series. seven in the 7930
series. and two in the 7920 series. The
melodies available are too numerous to
list here. but, to give you some idea of
what is available, they range from
*Jingle Bells’” and ‘‘Silent Night™ in
the 7910-CU to a Chopin nocturne and
a Mozart minuet in the 7910-CE.

Sample quantities (1 to 9) of the 7910.
7930, and 7920 cost $10, $8, and $7 each,
respectively. Circuit boards are avail-
able and cost $15 for the 7910; boards for
the 7930 and 7920 cost $10. If you order
the I1C and circuit board together ($25 for
the 7910. $18 for the 7930 and 7920), you
get an evaluation kit that includes all
parts: all you have to add are an 8-ohm
speaker and a 1.5-volt AA cell. To order
any of those items, write to Epson
America, 3415 Kashiwa St., Torrence,
CA 90505. When ordering. include $1
for shipping and handling. (California
and New York residents, add appropri-
ate sales tax.) Incidentally, tune lists
and data sheets for the IC’s are also
available. R-E

““Now if vou're into satellite TV, this is
the house for vou!"

Heartdisease
and stroke
"1 [l 121, Te || @ Give the gift
ofalldeaths °j love.
thisyear.

American Heart
Association

WERE FAIGHTING FOR YOUR LIFE

ADMANCE 1S PROUD
TO INTRODUCE

Non-Linear Systems

High Quality Oscilloscopes
Backed by
A Two-Year Warranty

*{Exception: model M5-230 is siightly deeper, at 86", and heavier, at 3.6 Ibs.).
YERTICAL

DERLECTION TIME Non-Linear Systems’ trio of mini-
PR R oV o S/ 006 Sec 1902 S/, scopes are accurate, affordable,
R e portable. And there’s one to match
ERN Akl o nearly every budget and need.
HomY to 50V/div. 0.1 Sec to 0.5 Sec.
M M e g Standard features on all models

include an input impedance of 1
megohm with 50 pF; maximum in-
put voltage of 350 V; trigger modes
in auto, internal, external and line;
slope that's + or — selectable;
graticule (4x5 division of 0.25”
each); dual power sources operat-
ing either internally from recharge-
able lead acid batteries or external-
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in transformer; handy
size (2.9”H x 6.4”W x 8.0”"D) and
weighs just 3 Ibs.*

Check the chart below for de-
tails of model features and specifi-
cations.

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET,
NEW YORK, N.Y. 10038 212-867-2224

MS 15

The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro-
duces the 2 |b. 4 oz. test lab. Now, with 20
key test functions at your fingertips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collection of
individual testers.

The new Touch Test 20 D M M features:

 Built in temperature measurement (including probe;
F® and C°)

® Capacitance measurement

. D(?Vollage {200 MV — 1000V}

® AC Voltage (200 MV — 1000V)

e DC Current (200 pA— 10A)

Call For
Speci » AC current (200 uA — 10A)
';‘3.522‘8??5“ Y # Resistance (200 21— 20M1)
e Diode Test
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SERVICE CLINIC

Vertical-retrace-line problems

JACK DARR, SERVICE EDITOR

OVER THE YEARS I'VE RECEIVED A LOT
of letters concerning vertical-retrace-line
problems. That used to be one of the
most ‘‘popular’’ complaints. The prob-
lem is easy to identify—there are four
or five bright lines at the top of the
screen, and they always start at the
upper right corner and slant down
toward the left. In the early 1950’s, TV
sets suffered a lot from that complaint,
and it was frequently said that the sets
came with built-in retrace lines. I've
had quite a few letters about the prob-
lem recently, and the last one said,
“*Why don’t you wrije a ‘Service Clinic’
column about it?"" Always happy to re-
ceive inspiration, I accepted, and here
it is.

Vertical blanking is simple. You feed
a vertical-frequency pulse into one of
the video circuits, or directly to the pic-
ture tube (see Fig. 1). That pulse must
be exactly as long as the vertical-blank-
ing interval, and with enough amplitude,
and the right polarity, to cause the elec-
tron beam in the picture tube to be cut
off.

Naturally, the pulse must be present
during the vertical-blanking interval
(which is the black horizontal bar
between frames, as if you didn’t know!)

A lot of different vertical-blanking
circuits have been used. Early sets fed
positive-going pulses to the cathode of
the picture tube, or negative-going
pulses to the grid. The important thing is

G2

that the polarity of the pulse has to be in
the direction of cutoff, and the amplitude
high enough to cause full cutoff. One
oddball circuit I remember fed rather-
high-voltage negative pulses to the pic-
ture tube’s screen grid! That was on a
black-and-white tube set, of course. If
you're restoring antiques, watch for it;
usually pulses were fed in through
capacitors, with shunt resistors. Check
for leaky or open capacitors, or resistors
whose values have drifted.
Later-model sets, especially solid-
state ones, feed blanking pulses into
one of the early video-amplifier stages.
Very often the first video-stage is used.
Popular circuits feed vertical-blanking
pulses either into the base or emitter of
that transistor. For NPN transistors,
the pulse applied to the base is nega-
tive-going (reverse biased) while a
pulse to the emitter is positive-going.
The pulses are often fed through series
or shunt diodes; more about them later.
The actual vertical-blanking pulses
can be picked off the vertical oscillator-
output circuit at quite a few points.
What's needed is a point that has a
pulse of the proper polarity and ampli-
tude. Sometimes the pulse is shaped by
R-C networks. One of the older sets
even took the pulse from the vertical
yoke! Some solid-state sets use a verti-
cal-blanking amplifier-transistor, for a
higher-amplitude pulse, wave-shaping
etc. You can find the pickoff point by

HIGH-AMPLITUDE
POSITIVE-GOING
PULSES ON SCREEN
GRID

|
M
1
li |
K[ |61
_~ POSITIVE-GOING
PULSES—MAY BE -
IN VIDEO SIGNAL

| | NEGATIVE-GOING
BLANKING PULSE

CRT

looking for a line that isn’t used in the
vertical circuitry, but goes out and
away, usually toward the top of the
schematic.

Other trouble sources

There are a few other things—not in
the vertical circuits—that can cause re-
trace lines to show up. In older sets, if
the brightness or contrast is too high,
you may see retrace lines. That can be
fixed by readjusting the controls. Also,
if the AGC is set too far toward **white-
out,’” that can cause the lines to appear.
Reset the AGC control and see if that
helps.

In the cases just mentioned, the lines
show up because the picture tube is
simply being driven too hard for the
normal blanking-pulse to cause it to be
cut off. In recent sets, automatic bright-
ness-limiter circuits have contributed a
lot to curing the problem. But they can
also be the cause of the lines: If you see
retrace lines in a set with an ABL,
make sure that the circuit’s working.

Check the schematic to see if a ver-
tical-blanking amplifier-transistor is
used. If so, and you see retrace lines,
use a scope on that stage to make sure
it is working. An open transistor could
be the source of your trouble. If the
transistor is leaky, it can do strange
things to the blanking pulse—make it
wider, distort its shape, etc., which
causes really odd symptoms on the
screen.

Blanking diodes

Here's some more about the blanking
diodes. Any defect in them causes prob-
lems. If a series diode is open, you'll
lose the pulse entirely. A series diode
that is shorted also causes odd prob-
lems. And leakage in those diodes really
causes some oddball ones! One is
“‘window-shading:’’ when the bright-
ness is turned down, the raster goes
dark from top to bottom just as though
someone were pulling a shade down
over it. That would be caused by the
vertical-blanking diode. If the raster
goes out from left to right, as if some-
one were pulling a drape across it, that
usually means a leaky horizontal-blank-
ing diode.

A shorted horizontal-blanking diode
often produces the *‘jail bars™ symp-
tom—there will be five or six black ver-




INTERNATIONAL FM-2400CH

Y METER
FOR MOBILE
TRANSMITTERS/RECEIVERS

Portable * Solid State » Rechargeable Batteries

The FM-2400CH provides an accurate fre-
quency standard for adjustment of mobile
transmitters and receivers at predetermined
frequencies.

The FM-2400CH with its extended range cov-
ers 25 to 1000 MHz.

The frequencies can be those of the radio fre-
quency channels of operation and/or the inter-
mediate frequencies of the receiver between 5
MHz and 40MHz.

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).

- Tests Predetermined Frequencies 25 to
1000 MHz

+ Pin Diode Attenuator for Full Range Cover-
age as Signal Generator

+ Measures FM Deviation
FM-2400CH (meter only) . 690.49
RF crystals (with temp.

correction) <........ $28.89 ea.
RF crystals (less temp.
mﬂ correction) ........- $21.92 ea.
- .\ IFcrystals ...... catalog price
: = Write for catalog
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INTERNATIONAL CRYSTAL MFG. CO,, INC.
10 Morth Lee Oklahoma City, Okla. 73102
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

tical bars in the picture; the picture will
be seen between the bars. Those bars
are due to the normally-present series
of *‘ringing pulses’” present on the hori-
zontal part of the HV pulse; the shorted
diode lets them get through. (It's sup-
posed to clip them off and leave only
the spike.)

There are even stranger problems.
too. In one old set. we had what looked
like retrace lines; closer examination
showed that they didn’t slant but were
almost horizontal, and had flashes of
color and bright points in them. After
quite a bit of checking. the cause turned
out to be a bad integrator circuit in the
feedback loop. It was one of the
ceramic-types, which looks like a
ceramic capacitor with three leads. It
was causing a very narrow and sharp
top-foldover of the raster: the odd
things seen, including the color. were
the VITS signals, which are in the ver-
tical-blanking interval.

An oscilloscope is the best piece of
test equipment to use with that type of
problem, or with any sync problem—
you can follow the blanking pulses from
their point of origin all the way to their
destination, to make sure they get
there, or to find the point where they
drop out. When you find that point
check voltages. components. etc. R-E

SERVICE
QUESTIONS

THIS CAN'T HAPPEN!

This happened with a Magnavox
T920 chassis: There was no vertical
sync. The set worked fine on the test
Jjig. but not in its cabinet. I tried a new
voke and convergence board with no
luck. That left only the picture tube. |
had another picture tube in a cabinet
with the chassis out. so I used the
Magnavox yoke and convergence as-
sembly. slipped the chassis in. and it
worked fine. So I replaced the picture
tube and now everything's back to
normal. I know this isn’t supposed to
happen. but it did'—W.S., Houston, TX

I'm sure glad you didn’t ask me why!

HOT FOLDOVER

I have a Sylvania EO-9 that develops a
bad foldover after it has been run for a
while. I've replaced the IC-300 V/H divider
and checked many of the resistors and
capacitors around it without any luck. |
tried cooling things down and found that
if | cooled the IC, the picture would
straighten out and stay normal for five or
ten minutes. | put the original IC back and
found that the same thing happens. The
schematic shows a voltage regulator,
SC310, but | can’t find it. Any help would
be appreciated.—R.H. Susquehanna, PA

WE TAKE
YOU BY
THE HAND!

You'll learn all about computers: how
to build, program, service, even play TV
games—without knowing the first thing

about it!

The New ELF II
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Even if you don't know bits from byles, now it's easy and
inexpensive to build your own micro-computer, learn how it
works, program it, service it-even play games with it on your
TV! It's here in the New ELF II “Beginners"” Package, only
from Netronics. Only $139.95. Here's the package: 1. your
own micro-computer, the famous ELF 1I (featuring the RCA.
1802 CMOS microprocessor) in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe, 3. Pulse Catcher, 4. & bit Test
Registor, 5. Logic Analyzer, 6. Gate Arrays, 7. Mon-Technical
Manuals on how to use analyzers, how to get into the guts of the
computer, what makes it tick, how to service it. 8. Sample
Programs that teach you machine language programming plus
how to correct or “debug” any programming mistakes. 9. TV
games you can play. If your TV set has no video input, an
optional converter (RF Modulator), is available, Then, once
you've got this "Beginners™ Package under your belt, keep on
expanding your ELF II with additions like the Typewriter Key
Board, added RAM, Full Basic Interpreter, Electric Mouth
Talking Board, Color/Music, A/D-D/A Boards for Robot
Controls and much, much more. We'll take you by the hand
with the New ELF 1I **Beginners” Package. Only $139.95.
Mail or phone in your order today and begin.

Specifications: ELF 11 ~Beginners” Package

The computer features an RCA CMOS | B02 8 bit microprocesser addressable to
64K bytes with DMA, mterrupt, | 8 Registers, ALU, 256 byte RAM expandabie to
64K bytes. Professional-Hex keyboard, fully decoded sothere's no need 1o waste
memary with keyboard scanning circuits, buili-in power regulater, 5 slot plug-in
expansion BUS (less connectors), stable crystal clock fortiming purposesand
double-sided, plated through PC Board plus RCA, 1861 video IC to display any
segment of memary on a vk or d
circuitry ! yoneolthe RCA | B0 ities. Th

aralyzers aid in understanding and trouble shooting your ELF 11, as well as cther
computer and microprocessor products.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut or For Technical Assistance, Etc.,

Call (203) 354-9375

NETRONICS R&D LTD. o s
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

O ELF I1 *Beginners” Kit ......co0vviiunnnn. $139.95
Bl RE:Modulstor i deinnenis ol S 895

Plus§3.00 for postage, handling and insurance
($6.00 Canaday

Connecticut Residents add sales tax

Total Enclosed $
O Personal Check
O Visa
Acct. No.
Signature

Print
Name

Address
City
State

O Cashier’s Check/Money Order
O Master Charge (Bank No. )

Exp. Date
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Now! The one scanner you've
always wanted—-a no-crystal, fully
synthesized hand-held scanner.
The incredible, new Bearcat 100.

Push button controls tune in all
police calls, fire calls, weather
warnings, and emergency informa-
tion broadcasts, the split second
they happen. Automatically.

16 channels for storing frequen-
cies. 8 band coverage—including
high, low UHF and “T” public ser-
vice bands; both the 70 cm and 2
meter amateur bands. Automatic
and manual search, lockout, scan
delay. Direct channel access. Flex-
ible antenna, earphone, AC adapt-
er/battery charger and carry case
are included.

Dial 800-SCANNER (800-722-
5555 in Indiana) for your nearest
Bearcat Scanner dealer, and go see
the world’s one and only hand-
held, no-crystal scanner.

BEARCAT

el gocira Company international Business Office
Division of Mascao Cor| r.|1 Indiana  Suite 102, 1828 Swilt
300 East County Line Hoad North Kansas City. Missouri 4116
Cumberland Indiana 46229 £ 1981 Masco Corp. of Indiana
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It sounds as if your problem is in the
voltages at the IC. You indicated that
vou measured +5.97 volts at pin three.
the V¢ input. That's too high! The cor-
rect voltage should be +-4.3 volts.

From the parts list. SC310 is a 4.3-
volt Zener diode. I'd say that it’s either
open or missing. Get a 4.3- or 4.7-volt
Zener and tie it directly from pin three
to ground. That should do the job. and
the original IC may still be usable.

BAD PICTURE TUBE?

We've got a GE 25YM that was damaged
by lightning. We replaced some paris that
obviously needed replacing. That didn't
work—you turn the set on and the circuit
breaker trips. Our old tester told us that
the picture tube (25-EKP22) was shorted
even though an ohmmeter didn't indicate
anything was wrong. What’s your opinion?
—J.P., Cortez, CO

I think your picture-tube tester is
right. I've run into several sets with the
picture tubes shorted so badly that they
kill the HV and trip the breaker. (I
didn’t believe it the first time—the set
would run with the HV lead discon-
nected. On a test jig it gave a perfect
picture. So. we changed the picture
tube and that was that.)

NO VIDEO, LOW VOLTAGE

| have no picture, only a raster with
colored horizontal lines, on a Zenith

K1908C. Checking, | found only +50 volis
on the supply to the video-output module,
instead of the +238 volts shown on the
schematic. The boost is a bit high, but the
HV is normal. The +238 volls is derived
from the flyback. Do you think the flyback
is bad?—E.M., N. Olmsted, OH

No. not the flyback. Note that many
other voltages that are derived from the
flvback are OK: the boost. HV. etc.
Your problem is either an open rectifier
on the +238-volt source. or something
of that sort. Check any resistors that
are in series with that supply. between
it and the video-output module. The
symptoms are not those of a short: that
leaves only a bad diode or an open
series-resistor as the likely cause.

HORIZONTAL RIPPLE

I've got a bad case of what looks like
full-wave horizontal ripple in a Sylvania
E01-9. | replaced the main filter capaci-
tors, but it's still there. If | disconnect the
degaussing coil, the ripple just gets
worse. That shouldn’t have anything to do
with the filtering, should it?—J.T., Mem-

phis, TN.
No—the degaussing coil isn't in-
volved. I ran into that situation some

time back and the problem turned out
to be an open diode in the full-wave
bridge rectifier. You have a similar
case. so check all of the diodes and
the solder joints. R-E

CLASSIC VALUE

Model 333

A
SPRING
LOADED

—

EIGHT
LOCK
8- posiTIONS

RAPID ASSEMBLY

CIRCUIT BOARD HOLDER

I PRECISE ADJUSTMENT KNOBS

SINGLE HAND OPERATION

1
w=p FOUR
WORK
ANGLES

TWO DRILLED
AND TAPPED
ACCESSORY

HOLES ¥." x 20

Suggest retail price is $35.95
_ Contact your local dealer or PANAVISE today.
PANAVISE PRODUCTS, INC., 2850 E. 29TH ST., LONG BEACH, CA. 90806, (213) 535-7621
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USING MICROCOMPUTERS IN BUSINESS. A Guide for the Perp-
lexed, by Stanley S. Veit. Hayden Book Company, Inc., 50 Essex
Street, Rochelle Park, NJ 07662. 142 pp including appendices
and index; 6 x 9 inches; softcover. $9.95.

This book, written by the man who opened the "'second-oldest
computer store in the world," is an essential background refer-
ence for any purchaser of computer systems or software for a
business. It describes the advantage of “‘computerization” and
provides the potential user with the data necessary to make
intelligent choices.

Chapters 1 and 2 cover various types of businesses and the
programs they need, with reference to the ability of small com-
puters to handle those needs. They are followed by chapters on
word processing; data-base management sytems; how to install a
computer without disrupting your business; buying your system;
computer languages; the limitations of the microcomputer; soft-
ware; where to find it and how to judge it, and what to do when the
system goes down. The two final chapters deal with how a micro-
computer works and microcomputer memory.

The book has many photos and easy-to-follow diagrams, and is
written in plain language, without technical jargon. Itanswers the
most-often-asked questions about computers and offers advice,
information, and warnings which have been proved valid.
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WHY DO YOU NEED A PERSONAL COMPUTER? by Lance A.
Leventhal and Irvin Stafford. John Wiley & Sons, Inc., One Wiley
Drive, Somerset, NJ 08873. 278 pp including appendices and
index; 634 x 10 inches; softcover; $8.95.

This is a non-technical, fully illustrated, down-to-earth intro-
duction to the world of personal computers. It offers detailed
guidelines on the advantages and drawbacks of every type of
personal computer; gives sources of equipment and information;
provides a step-by-step introduction to the BASIC language,
along with an easy-to-follow course in writing programs; infor-
mation on how to maintain a computer and what to do if it breaks
down; a user-directed discussion of peripherals and interfacing,
and an extended glossary.

The reader will learn how versatile personal computers are and
the many everyday applications they can perform, as well as what
will be needed for a useful system and how to select a system that
meets the user's personal requirements. Innumerable low-cost
personal computers are widely advertised; this book will help the
reader to choose among the many offerings and understand what
the advertisements really mean.
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THE COMPLETE HANDBOOK OF MAGNETIC RECORDING, by
Finn Jorgensen. TAB Books, Inc., Blue Ridge Summit, PA 17214.
448 pp including appendix, additional reading list, and index; 5va
X 8% inches; softcover; $10.95.

This textbook of “know-how'' and reference, covering all as-
pects of magnetic recording, is written both for the technically
inclined person working in the field and for the equipment user
who wants to get in-depth knowledge of magnetic recording
equipment and principles.

Chapter 1 gives a brief history, followed by an introduction to
recording equipment (chapter 2). The rest of the book falls into
three main sections: Fundamentals; Heads, Tapes, and Discs,
and Equipment and Application.

The process of recording receives full attention, too: pulse
recording and playback; noise; signal detection; equalization
bits; error rates; coding; standards; measurements; recording
with an AC-bias; amplitude and phase response; SNR improve-
ments; tape drives, and sound-film recording—all are covered in
detail, along with FM and PCM recording (including analog-to-
digital conversion and high-density digital recording!) R-E
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The first portable
scope witha
component tester.

Ub e B

Capacitor 33 uF  Transistor E-C Transistor B-E B-E 1 uF+ 68 ohms

Oscilloscope Specifications:

Y Deflection X Deflection

Bandwidth: DC—-10MHz (-3dB) Timebase: 0.2s-0.2 usicm
Overshoot: Less than 1% Triggering: 2 Hz— 30 MHz (3mm)
Sensitivity: 5 mV — 20 V/cm Auto + level control
Input Imp: 1 M ohm // 25pf Bandwidth: 2Hz — 1 MHz

General Information

Component Tester: For single components and in circuit
Calibrator: 0.2V + 1% for probe alignment

Power Supplies: Regulated including high voltage

A.C. Input: 110, 127, 220, 237, VA.C., 50 - 60 Hz
Weight: 8-1/4 Lbs.

Size: 4-1/2"H x 8-3/8"W x 10-7/16" D

" For turther i
performance 0scillost

HAMEG, INC.

88 Harbor Rd , Port Washington,N.Y., 11050

Telephone:516-883-3837
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GRAPHIC EQUALIZER, mode! EQ2400, is a
stereo frequency equalizer for the home
recordist or music listener. The user can
listen to music “flat" while making and
monitoring an equalized recording, or
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can make and monitor an unequalized
tape while listening to music that's
equalized to suit the sonic characteristics
of one's listening room.

There are ten linear slide controls for
each stereo channel, each with true octave
spacing calibrated to £15 dB. That will
not only improve the sound of the user's
cartridge but also remove hiss, rumble,
and surface noise.

The model EQ2400 has a frequency re-
sponse of 10 to 100,000 Hz *1 dB. Total
harmonic distortion is less than .01% and
intermodulation distortion is less than
.02%. There are two main, and two tape-
monitor inputs, plus two main and two
tape outputs, equalization and defeat
selector, and tape-monitor controls. The
model EQ2400 can be connected easily to
any receiver, pre-amp, or integrated am-
plifier with tape monitor, signal processor,
or pre-amp output. The model EQ2400 is
priced at $199.00. — Numark Electronics
Corp., 503 Raritan Center, PO Box 493,
Edison, NJ 08817.

CASSETTE DECK, model ND-1000, is a
two-motor, direct-drive system that as-
sures accurate tape travel. Its three tape
heads also add to tape-transport ac-
curacy, while permitting off-the-tape
monitoring as well. The transport also
features full IC logic control, permitting
smooth tape-function switching without

® RADIO-ELECTRONICS

Reach

for reliability.

Solve over 178,000 solid state replace-
ment problems using 1800 SK and KH types.
RCA'’s new Replacement Guide puts the reli-
able answers at your fingertips.

From foreign to domestic components,
RCA simplifies just about any replacement
application, including integrated circuits,
high-voltage triplers, rectifiers, thyristors
and transistors. The guide uses a conve-
nient dual numbering system, which

matches the right SK replacement to your
consumer or MRO/Industrial needs. For
example: SK3444/123A.

Pick up your copy of the 1982 RCA
SK Replacement Guide. Nothing puts reli-
ability within easier reach. See your RCA SK
Distributor, or send a check or money order
for $2.25 to: RCA Distributor and Special
Products Division, P.O. Box 597, Woodbury,
N.J. 08096.




the need to go through the “stop'’ posi-
tion. The IC logic permits all tape-mode
functions to be turned on from across
the room, with the addition of an optional
remote-control unit.

W‘ L
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The model ND-1000 accepts metal,
normal, and Cr0, tapes, and applies
accurate equalization with each. Other
features include two 12-section LED peak-
level displays for accurate monitoring,
separate left and right level controls, and
a front-panel output-level control. Its
standard Dolby B noise-reduction system
is augmented by an MPX filter for inter-
ference-free off-the-air recording. There
are also an automatic rewind function,
a timer-activated record/playback func-
tion, and an automatic memory-stop/
memory-play function,

The model ND-1000 is priced at $650.00.
— Nikko Audio, 320 Oser Avenue, Haup-
pauge, NY 11787.

SPECTRUM ANALYZER, model ESA-1000,
is the first such instrument to incorporate
bandwidths and detector characteristics
mandated by CISPR publications and
recommended for FCC-compliance test-
ing, both conducted and radiated. The

model ESA-1000 permits direct visual mea-
surement of electric-field strength, in addi-
tion to the conventional spectrum-analyzer
capability, to provide a "quick look" at its
entire 100 kHz-1000 MHz coverage range.
The instrument's scan-rate can be reduced,
and accurate measurements taken, using
the built-in quasi-peak detector.
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There is a complete range of options,
including a rechargeable battery pack for
field use, and a digital memory module with
capability to store data from a slow scan, as
required by quasi-peak time constants, and
then retrace the scan data at a fast rate for
wide-dispersion viewing. The model ESA-
1000 is being marketed at a basic price/unit
under $9000.00.—Penril Corp., 5520 Ran-
dolph Road, Rockville, MD 20852.

EARTH STATION RECEIVER, model
ESR24, covers a frequency range of 3.7-
4.2 GHz, is designed for satellite-TV recep-

ER

HYBRID
i AMPLIFIER
MODULES

HY60

30
watts
$29.95

15 Hz — 50 KHz
THD 0.015%
S/N ratio 100 db

* State-of-the-art performance
* Built-in heatsinks

* 5 simple connections

* Encapsulated circuitry

* No external parts required

* Five-year warranty
Choose from five modules
HY30 (15 watts RMS) . 2
HYB0 (30 watts AMS) .
HY120 (60 watts RMS)
HY200 (120 watts RMS)

| GLADSTONE Eiectronics

| 901 Fuhrmann Bivd., Phone Orders
Buffalo, New York, 14203. (716) 848-0735

|
|
| Name |
|
|
|

| Address
City Zip
Please send Amt.
Check( ) M/O( ) Visa( ) MC( )
| Nt Exp |
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1982 RCA SK /
Replacement Guide.

SK Replacement
Solid State
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BASIC TRAINING

Learn to write concise, effective
programs in BASIC with two
great books from Sams. G

BASIC PROGRAMMING PRIMER,
by Mitchell Waite and Michael
Pardee, is an excellent, user-
friendly guide to BASIC-language

rogramming fundamentals. It's
ideal for beginning or advanced
computerists, and comes with a
handy, tear-out reference card
listing condensed BASIC
commands.

BASIC PROGRAMMER'S
NOTEBOOK contains a number
of programming secrets and
shortcuts usually known only
to highly experienced
programmers, as well as
workable ways to trim both the
size and the running time of
some of your larger programs.
Program statements are in Level
Il BASIC, but most of the
concepts can readily be
translated to other BASIC
dialects.

Complete your BASIC training
with Sams, America’s leader in
the field of microcomputer
knowledge!

BASIC
PROGRAMMER’S
NOTEBOOK

e s e e N NSRS RS R R .

_ SAMS :

' BOOKS 5

+Mail to: Howard W. Sams & Co., Inc., 4300 West.
:62nd St., PO. Box 7092, Indianapolis, IN 46206

. Quantitys
:BASFC PROGRAMMING £
= PRIMER No. 21586 $11.95 —
:BASIC PROGRAMMER'S £
. NOTEBOOK No.21841 $12.95 .
: Amount of Order 2
. Add Handling Costs  §_2.00

Add Local Sales Tax Where Applicable  §
Total Amount of Order

sPayment Enclosed: [ Check [J Money Order
1 VISA [ MasterCard Interbank No.

.

.
pACCOUnNtNO:— ——  — — =

+ Expiration Date

+Name (Print)

:Signaturei_ e,
cThddressre—s=- e = R o U

L City
s call toll free 800-428-3696 for the name of your local |
.5ams Book outlet or to order by phone (give Sams,
«Operator the code number in the box below). Offer.
*good in U.5.A, only, Offer expires 6/30/82. Prices sub-+
*ject to change without notice. -
: AD154;

R R A ]
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State Zip -

tion, and features digital channel-display,
preset and variable audio subcarrier
selector, automatic frequency-control for
stability, and full metering. For installation

SREET & & WL
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versatility, the down-converter module
(supplied) may be mounted internally, or
at the antenna. Accessories for the mode!
ESR24 include remote control, a remote
tuning-meter, and splash-proof housing.
The styling makes it suitable for commer-
cial or private installations. The mode/
ESR24 is priced at under $1000.00.—R.L.
Drake, Company, 540 Richard St., Miamis-
burg, OH 45342,

SPEAKERS, Ohm Walsh 2, have inverted
transducers that radiate a measurable
coherent wave front into the total frontal
listening area. That special method of
coherent sound-propagation provides
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virtually perfect stereo imaging and energy
response from any listening position. The
speakers are finished in genuine walnut
veneer on all four sides; they are also
available in oak, teak, and rosewood
veneers at increased cost. They measure
31% x 11% inches, can be driven by as
little as 20 watts, and have a maximum
power handling of 120 watts. The Ohm
Walsh 2 speakers are priced at $275.00
each. — OHM Acoustics Corp., 241 Taaffe
Place, Brooklyn, NY 11205.

CW COMPUTER-INTERFACE,model MFJ-
1200, converts audio from your receiver to
TTL or RS-232 so your computer can “un-
derstand” it. It also lets your computer-
output “key" your transmitter. When com-
bined with a personal computer and an

-
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COMPUTERS

Complete Microprocessors line, peripherals & Terminals

Green Monitor ... 169.00 SOROC 10 135 795.00
Leedex 100 Mon 139.00 T1-99/4 . 399.00
Visicale 160.00 Epson MX-80 all us
Microsoft 2/80 320.00 Color Monitor call us
105 445G call us TI-810 1395.00
TI-745 ; 1440,00 80 Column Board 29900
Invest. Anal ..§ 4200 TI-59 $175.00
Accessories Call us TI-55 I ) 39.95
TI-58C 80,00 Speak & Spell 49.95
PC100C 155.00 T Programmer AT 95
TI BAIl 39.00 MBA 4995
HEWLETT-PACKARD
HP/125 Computer . . _ call us HP-11C NEW call us
HP/37E : $60.00 HP-12C NEW . o.call us
HP-33C 70,00 HP-41C Mem Module . .26.00
HP-34C 115.00 HP-41CV 24500
HP-38C 114.99 HP-67 295.00
HP-41C Prog 189.00 HP-97 570,00
HP-41C Printer _ 285.00 Quad Ram . call us
HP-41C CRD RDR 169.00 Application Pac call us
HP/85 2195.00

SCM TYPEWRITER SPECIALS

SCM 2200 $279.00
SCM 2500 +.289.00

INTREPID
CLASSIC 12

$274.00
159.00

All units shipped in original cartons with accessories
according to manufacturer's specification. Send
maoney orders, personal check 2 weeks to clear. In
Illinois add 6% sales tax. Add $6.95 minimum ship-
ping & handling charges per unit. We ship UPS,
Subject to availability. Written warranty for specific
products can be obtained free upon request. Above
prices are for mail order and prepaid only. Prices and
specifications subject to change without notice. Send
mail orders..

Flabik's, Inc.

519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144




appropriate program, it can give you a
complete and versatile CW keyboard/
reader combination.

MF4 CW COMPUTER INTERFACE

REVEAAE
TRARINIT  WREEIVE

woorL WPu-13gg MMM R

For receiving CW, the model MFJ-1200
processes the received CW audio from
your rig to provide a clean, computer-
compatible TTL or RS-232 level. First it
limits the noise on incoming CW signals,
then filters it to remove interfering signals,
sends the desired signal through a detec-
tion stage, post-filters the detected signal,
shapes the signal, and finally shifts the
level of the signal to TTL or RS-232 so that
your computer can use it.

For transmitting CW, the model MFJ-
1200 takes keyboard-generated CWat TTL
or RS-232 output levels from your compu-
ter and drives high-voltage keying circuits
to key your tube or solid-state transmitter
(—300 volts, 10mA maximum, +300 volts,
100mA maximum).

The model MFJ-1200 has three red
LED’s to indicate tuning, transmit mode,
and “on’’. A REVERSE/NORMAL switch will in-
vert the output level to the computer, if
desired. It operates on 6- to 9-volts DC or
110-volts AC, with the optional MFJ-1309
AC supply ($9.95). The model MFJ-1200 is

priced at $69.95, plus $4.00 for shipping
and handling.—MFJ Enterprises, Inc., PO
Box 494, Mississippi State, MS 39752.

PARALLEL PRINTER INTERFACES, model
A4P and model A8P (shown) are designed
for the Atari line of microcomputers. They
allow the Atari 400 or Atari 800 to drive a
parallel ASCII printer directly. A cable as-
sembly plugs into controller jacks 3 & 4
on the frant of the Atari microcomputer. A
short (15-second) program is read into
the computer from cassette; from then
on, all printer data is directed to the paral-
lel-printer interface, instead of to the Atari
serial port. For example, LisTp will list a
BASIC program on the printer, LPRINT in a
BASIC program will directly output to the
printer, and usT#pP: will list assembler

source listings on the printer.

The program will remain in memory
until the computer power is turned off—it
is unaffected by SYSTEM RESET, BREAK, ESC,
OPTION, SELECT, or START. The interface

PROFESSIONAL COLORTV
SERVICE EQUIPMENT

Modernizes any test jig

N

UPDATE KIT

Unique transverter system with

9 HORIZONTAL & 5 VERTICAL

IMPEDANCE SELECTIONS and
special matching yoke.

ADAPTERS ___/,.
&
To

- service
03 all
e domestic and

SEls  imported TVs.

JIGS

WRITE FOR FREE CATALOG
Sold through distributors only
TeleMatic Div. of U.X.L. Corp.
108-02 Otis Ave., Corona, NY 11368
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Enjoy the game now...tape

pay TV for later!

The Switcher
does it all for you.

Suppose you want to watch the
football game, but there's a great
movie you've been waiting to see
on pay TV. Which do you pass up?

With The Switcher—and your
video recorder—you can enjoy the
game—and tape the movie for
viewing later. In fact, you can
watch any program on regular TV
channels while you tape pay TV or
cable TV. You can even watch pay
or cable TV as you tape “off air"
from regular channels!

Installs in minutes
...no special tools!
The Switcher comes fully

equipped with cables and hardware
for easy installation you do yourself.
Better yet, once it's installed, there's

no plugging and unplugging to do.

Just a touch of the controls gets you

the viewing you want.

Take advantiage of this
incredibly low price!

Most switching devices
run $89.95 to $129.95. A
few, like The Switcher, are
regularly just $69.95. Now,
for a limited time, we're
offering The Switcher for
only $39.95 plus shipping
and handling! Order
yours today!

%bme >

ONLY
$ 39 95

plus $2.00
shipping
& handling.

CALL TOLL-FREE
800-228-5600

(Nebraska residents call
800-642-8777)

If you prefer, fill
out the coupon
below and mail to:

S 3001 Malmo Road

Arlington Heights
lllinois 60005

VIDEO PLAYGROUND, 3001Mailmo, Arlington Hits., IL. 60005

OYES! Send me____Switcher(s)
at only $39.95 each plus $2.00
each for shipping & handling.
(I Iir;ois residents add 6% sales
tax.

O enclose check or money order

OMaster Card OVisa account #

Interbank #

Exp.date_____

Sig.
(charge orders must be signed)
Name .
(please print)
Address
City State ZIP
MAIL TODAY! DEPT.113

& 2861 HOHVIN
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works equally well with BASIC, DOS, or
the Atari Assembler/Debug. It will work
with virtually any program that directs
printer data through the I0CB. It will work
with machine-language programs that do
not reside in or clear memory locations
0700H to B7AAH.

The model A4P is for the Atari 400,
while the model A8P is for the Atari 800
microcomputer. Both have the same
price: $69.95—Macrotonics, Inc., 1125 N.
Golden State Blvd., Suite G, Turlock CA
95380.

BUS-BAR SNAP-ARQUND, mode! SPR-
1030, is designed and engineered for 3-
inch bus-bar measurements, as well as

Muitimeter

The Drake DM2350 Digital Multimeter is a

Never again waste valuable time & mone
searchmﬂ for a certain size or lyge nut, bolf,

ot T, il Weis ool b ol | | connien st b g " || for use_on_round cable up to 2"
Rardware you'll ever néedi Pius instafiation hobbyist. This 3% digit meter is auto-ranging. inches OD. The scale, which rotates for
and removal tools. And a complete auto-zeroing, has polarity indication, and an easier readings, has continuous duty for
line of parts organizers. over-range warning signal: Battery life is P every range.
IT’S AHARDWARE STORE ?ggﬁ:’ﬁ:hiﬂcgggn“tﬁgst:'sl::ot m’jc's“; ';?;ﬁ'l&‘ There are five current ranges up to 1000-
% ﬂﬂ- E;Uttm rﬂ:"ﬁ.ﬁmrfl o) when circuit resistance is less than 20 ohms. amps AC and three voltage scales up to
(rilunﬂarh'ls ith first m"'i' og Dc accuracy is a basic 0.8%. 750-volts AC (self-contained); the unit
D.R.I. Industries, Inc. Dept. RE-362 Batteries, probes, 20 amp current shunt, spare comes with a one-piece Ohmprobe for
11100 Hampshire Ave. So., & fuse and soft carrying case all included at $95.95 both resistance and continuity testing.
= ___Bloomington, MN 55438 __ __ __MAG Add §2.50 shipping and handling per order. Full-scale accuracy on signals from 50-400
i I Send check with order and provide street address {
for UPS shipment. Ohio residents add Sales Tax.
[ (refundable with first order) TO: ] Charge card buyers may call toll free:
D.R.L industries, inc.
| 11100 Hampshiro Ave. So., Bloomington, MN 55438 | 1'300'543'5:“3 .
MHA. n Ohio, or for
NAME MRS, l E information call:
l MISS " Firgy ML Last ’ DRAKE * 1.513.866-2421
ADDRESS SwotE Norer R.L. DRAKE COMPANY
l 540 Richard Street, Miamisburg, Ohio 45342
| City State Zp
L e e e — — — — — — —— — — — P | INSTITUTIONAL AMD DEALER INOUIRIES INVITED.
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Hz is £3%. Safety features include shock-
FOHGET resistant ABS plastic housings; twist and

lock threaded voltage leads; fully in-
sulated jaws, and the ability to withstand
overloads. The model SPR-1030 comes
with carrying case, voltage test leads,
Ohmprobe fused battery attachment;
battery; fuse, and operating instructions.
It is priced at $124.95. — A.W. Sperry
Instruments, Inc., 245 Marcus Blvd.,
Hauppauge, NY 11787.

GRAPHIC PRINTER, mode! VIC 1515, is
designed to go with the model VIC 20 per-
sonal computer. The model VIC 1515,
which can print any of the alphabetic,
numeric, and graphic characters com-
mon to the model VIC 20, is a dot-matrix
printer with a speed of 30 characters per

You've turned a good idea into a piece of equipment—
now you need a good enclosure. Here's how PacTec

can help you with our versatile enclosures:

e Attractiveyet inexpensive. ® Durable ABS construction.
® Many sizes, colors, accessories. ® Built in second. It allows the model VIC 20 user to

bosses and slots speed component

mounting. ® Available off-the-shelf USE

from single unit to production

quantities. See them at your YOUR

PacTec Distributor. And ask

him for your free catalog. READER
< -

PACNTEC... SERVICE

subsidiary of La France Corp.

Enterprise and Executive Avenues CARD

Philadelphia, PA 19153 (215) 365-8400
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

- i

Earnupto
$600 a week
and more!

b i
¥ Lcarn ar home in spare time.
g No previous experience needed!

No costly School. No commuting to class. The Original
Home-Study course that prepares you for the FCC Radio-
telephone license exam in your spare time! Passing the exam is
your ‘‘ticket’’ to thousands of exciting opportunities in
Communications, Broadcasting, Mobile two-way systems,
Microwave stations, Radar installations, Aerospace and more.
NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL
You learn how to pass the FCC License exam at home at your
own pace with this easy-to-understand, proven course. Within
a few short weeks you could be on your way to being one of
the highest paid workers in the electronics field. 1t’s that easy!
U.S, Federal law requires you to have an FCC License if you
want to operate and maintain virtually any communications
sysiem — you don't need a College degree to qualify, but you
DO need an FCC License. With this Home-Study course,
you'll be ready to pass the FCC Government licensing exam in
a remarkably short time. Send for FREE facts now. No
obligation. No salesmen will call. pAIL COUPON TODAY!

commanb PRODUCTIONS

FCC LICENSE TRAINING, Dept.E
P.0. Box 2223, San Francisco, CA 94126

Rush FREE facts on how I can prepare for my FCC
License at home in my spare time.

NAME
ADDRESS
CITY STATEC ——Z)p.———
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Power Llne

These filters protect any sensitive electronic
equipment from power line transient damage
and radio frequency interference. Both
models offer common mode and differential
mode surge suppression for power line

“spikes”. Rf interference is suppressed using
both inductive and capacitive components.
Ideal for computers, test equipment or TV.

LF2 a duplex outlet, 120V, 8 amps max. . $39.95

LF6 three separately filtered duplex outlets,
120 V, total fused capacity 15 amps,
power switch and indicator lamp ........ $59.95

Add $2.50 shipping and handling per order.
Send check with order and provide street address

for UPS shipment. Ohio residents add Sales Tax.
Charge card buyers may call toll free:

1-800-543-5613

BE>Y DRAKE IR
R. L. DRAKE COMPANY

1-513-866-2421
540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND DEALER INOUIRIES INVITED.
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get hard copy for forms, program listings,
mailing labels, charts, graphs, and more.
Special enhancements also allow it to
print extra-wide and reversed (white-on-
black) characters. The VIC 1515 s
priced at $395.00.—Commodore Business
Machines, Inc., 681 Moore Road, King of
Prussia, PA 19406.

SATELLITE-TV ANTENNA, the Skyview IV,
is a lightweight, 11-foot fiberglass para-
bolic-antenna designed for lost-cost ship-
ping, expandability, and ease of opera-
tion. It is expandable to 13 feet by adding
extender panels. Installation requires only
a simple, three-foot-square concrete pad
and four holes.

CIRCLE 150 ON FREE INFORMATION CARD

The Skyview IV weighs 400 pounds, in-
cluding mount, and has better protection
against wind (125-mile-load survival rat-
ing), rough handling, and weather than
conventional aluminum construction. It is
easy to operate; it can be shifted from sat-
ellite to satellite with a simple hand-crank
adjustment, and can receive all North
American communications satellites.

The Skyview IV is priced at $1945.00.

Also available is the Skyview IV System,
a complete home satellite-TV receiving
system based on the Skyview IV parabolic
antenna and including a D-2X receiver,
120° LNA, RF modulator, and all cabling.
The price is $4595.00.—Downlink, Inc., 30
Park Street, Putnam, CT 06260. R-E

CHANNEL1?

continued from page 46

television reception. The television in-
dustry, although not pleased about
losing yet another TV channel, agreed
that 12 clear channels were preferable
to 12 shared channels. If they had to
lose a channel, they preferred that it be
Channel I, because its absence would
have the least impact on commercializ-
ing television.

The FCC went along with the televi-
sion industry’s position, and on June
14, 1948, Channel |1 was deleted from
the allocation plan. Channel 1's fre-
quencies were assigned to the fixed
land and mobile services. At the same
time, the FCC decided not to renumber
the channels—that’s what happened to
Channel 1! R-E

FFORDABLE
UTORANGING

DMM S

From

pora.tlm

e Full autoranging for AC/DC volts, current
and HifLo Pwr. £ for fast, easy use. Touch
button diode test.

s Advanced Micro-Circuit design with re-
duced parts count for long term reliability,

* Heavy duty ABS plastic case with display
window cover for rugged field use.

¢ Annunciators indicate "AC" mV, mA, Q,
kL2, plus numerical value for error free
readings.

e Auto decimal, polarity and low battery
indicator.

» Electronic or fuse overload protection for
all functions, just in case. ..

e Continuity beeper on Models ME-531 and
ME-532 for “No-Look” circuit checkout.

* 10 Ampere AC/DC current ranges.on ME-
531.

e Operates 300 hrs on two “AA" cells.

e Complete with batteries, spare fuse, test
leads, full one year Itd. warranty.

MODEL ME-533 $75.00
ME-532 85.00
ME-531 99.50

Available at selected Distributors or
write/phone:

NORTH OA]
AMERICAN corporation z
1126 Cornell Avenue, Cherry Hill, NJ 08002 B
Tel. (609) 488-1060 =
©
(s3]
(%]
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a3 RADIO-ELECTRONICS

MARKET CENTER

oDISH ANTENNA $295 SATELLITE

e PREAMPLIFIER ANTENNA (10 FT. X 10 FT.)
°*RECEIVER § 599 FOR THE DO-IT-YOURSELFER

MDS COMPLETE RECEIVING

ﬁELE'N READY FOR TV HOOK-UP

JUST PUBLISHED — MAGNIFICENTLY ILLUSTRATED
DIAGRAMS - GRAPHS - EXTENSIVE PHOTO -

M S o S g e e GRAPHS - MAJORSOURCES - ANTENNAS - LOW
SATELLITE T.V. INC. 1 NOISE AMPLIFIERS - RECEIVERS AND MORE.
P.O. Box 3618, DEPT. RE-3 I THIS AMAZING BOOK DESCRIBES THE ENTIRE FIELD OF
LANTAMNA, FL. 33462 SATELLITE OM WITH THE THOROUGH-
SENC $9.95 PLUS $2.50 SH;;PING ! :m OF AN ENCYCLOPEDIA, OME CAREFUL STEP AT A TIME OUR
& HAMNDLING OR CALL OUR HR. OMPREHENSIVE BOOK MAS BEEM WRITTEM SO THAT EVEN A
C.0.D. ORDER LINE (30%5) 845-3840 ' BEGINNER CAN EASILY UNDERSTAND THE SIMPLIFYING TECHNO-
- LOGY BECAUSE WE MADE IT 50 EASY TO LEARN.
NAME | NOW YOU CAN HAVE A 100 PLUS CHAMNEL RECEPTION SYSTEM
ADDRESS 1 ANMD EMJOY EVERYTHING BEING TELECAST IN THE WORLD.
SATELLITE TELEVISION SATELLITE system, only $1925.00 complete, re-

ceiver kits available, WESTCOM, 715 Washing-

SATELLITE TV antenna, 10 ft. fiberglass, com- ton. Ayden, NC 28513. Dealers wanted.

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies worldwide.

K

We don't just
sell information!

From oftshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the
book. Constantly up-
dated, our 94 Page

We Manufacture
Hardware!

plete, polar mount, $1950.00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie, M1 48133 (419) 726-1095

FREE $200 value TVRO P.C. board set, when you
join our development group. Complete systems
iow as $700. Newest low cost designs, antennas,

SATELLITE Receiver kit, Antenna Kit, IF Strips,
Mixers, IC'S LNA'S, Hardware. Alignment ser-
vice. LANEY SCIENTIFIC INSTRUMENTS, Box
20131..Jackson, MS 39209

MICROWAVE TV SYSTEM

roup purchasing, more. Info $1.00. membership ® Procision 25° Paraboli
$50. ps%g-%ag-agﬁ?cgg PM PST. COMPUTER SYSTEM 20 & Fresci Converter and Proame
SATELLITE SE 1 . Smitl .. Spo- Assembled Power
kane WA 99207 E %m‘ﬂﬁ?’mﬁ‘“"
SATELLITE TV. Books, parts, low-noise micro- L S;:;Ihé?:;m W =

wave transistors. Specs and catalog $2.00. ELITE
ELECTRONICS, RR1, St. George, Ontario, Can-
ada NOE 1NO

GEOSTATIONARY satellite TV antenna aiming
angles. Azimuth and elevation (true and mag-
neﬂc) coordinates calculated by digital compu-
ter for your location. 23 satellites. Send name,
address, your location’s latitude and longitude
(deg. min. sec,); or distance and direction from
nearby town; uraxglolchl?t > raphical location in

3110 Evelyn Street
Roseville, MN 55113 '
612-636-9469 il

SATELLITE super-mixer; DBM-4150A. Clean up
your TVRO receiver! Near-theoretical perfor-
mance; flat response, DC-1500IF, SMA connec-
tors; $69.50 — CK/MO/COD. RIGEL SYSTEMS,
2974R Scott Blvd., Santa Clara, CA 95050 (408)
727-4231.

linformation book and catalog gives you all
the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-
mended reading by NASA, The Office
of Consumer Affairs and quality com-
panies like Rockwell/Collins. Send
$7.95 today!

=1

CALL
24-hrs. C.0.D. Hotllne
(305) 339-7600

X ° SPACECOAST

= RESEARCH CORPORATION
P.O. Box 442-E, Altamonte Spgs, FL 32701

/

INTERESTED in Home Satellite Television —
Don’t buy anything until you've read the HOME=
SAT HANDBOOK & BUYERS GUIDE. Our book
tells everything about home satellite TV and may
save you hundreds, even thousands of dollars in
our selection and installation of a system!
%?.50: also: Homesat Monthly Newsletter, orle
gear. $5. Order both for only $12. H &G HOMESAT
ERVICES, Box 422, Seaford, NY 11873

our cig; lus $6. N INDUSTRIES,
YNC.. P.0. Box 155, Scooba, MS 39358

SATELLITE equipment catalog. Over 25 of the
best manufacturers and suppliers, LNA’s, receiv-
ers, antennas and complete systems covered in
detail. Four different sections. $12.00. TMS CO.,
P.0. Box 8369, Roseville, MN 55113

SATELLITE TELEVISION FEED HORN (BRASS),
Standard CPR229 flange, for parabolic dish
f/D.3-.45, Frequency 3.30-4.90GHz. $30.00 Post-
paid USA Mastercard-Money order-cashier
check. FRIEDSAM TV HARDWARE, 112 West
Main, Marshallville, GA 31057 (912) 967-2828.

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $1.65 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

Plans/Kits ( ) Business Opportunities ( ) ForSale
E ;Educatlonllnstmctian ( )Wanted ( =
Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25 TP
26 27 28 29 30
31 32 33 TR MR s

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

SATELLITE TELEVISION EARTH STATION KIT
LOW COST COMPLETE SYSTEM

Special Offer £2,995.00

Kit includes all electronic and mechanical parts needed lo
assemble a complete operating Earth Station, You provide the
labor and hand tools.

Included in the kit are a 12-foot fully steerable parabolic dish.
low noise amplifier. antenna. rotator. receiver. modulator,
necessary cables/conneclors and complete assembly/
operating instructions. EVERYTHING — down to the last nut.
bolt and screw is provided.

Ilustrated Brochure with
Complete Details — $2.00

MICROTENNA ASSOCIATES

2335 South, 2300 West
Sall Lake City. Utah 84119

SATELLITE TV
FANTASTIC 80 CHANNELS

New antenna construction plans plus big 811
boak loaded with aiming info, kits, LNAs and re-
ceivers af wholesale prices. Far better than cable
TV! Enjoy crystal clear reception. Send $9.95 to-
day. Add 52.00 for 1st class (air mail) or call our
24 hr. COD order line {305)862-5068 Now.

Global TV Electronics. P.0. Box 219-F, Maitland, FL 32751

SATELLITE TV Antenna — We make the best 10
foot fiberglass dish in the Midwest!!! Receive 75
TV channels direct from the satellite. We have
openings for dealers. For complete spec's and
satellite TV information send $2.25 for postage
and handling to SPACE ANTENNAS, 127 W. 10,
KCMO. 64105.

Satellite Earth Station
complete systems from $2,200.00
Send $4.00 for our
complete 50 page color catalog

TEI ELECTRONICS
P.0. Box 181108, D;gi, 286A, Memphis, TN. 38118
1-795-4504




SHOWROOM Outlet - Over
$10 i i k!
,000,000 of devices in stoc
133 Flanders Road, Westboro, Massachusetts (617) 366-0500
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extra charge - 4 data g i i Creates almost any type of sound,
Bouk 9] d Negative TO-3 Pkg. 1.79] TIP29C .50 TIP42B .69 TIP126 .82 ‘fwc full volumes of product data. from masictn uunvs;:\;ts and explosions.
ooks valued at Voltages 5, 8, 12, 15, 18, 24 TIP30B .48 TIP42C .74 TiP127 .89 Deluxe 2-Volume Set
$25.00 - MOS Memory e H;g?g o H;H? g }:;]i? :g: * New Section on PROM Programmers —%t
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MAIL ORDERS SHOULD BE SENT TO:

U.S.A. P.O. Box 1035, Framingham, Massachusetts, 01701
Telephone orders & inquiries (617) 366-0500

CANADA & FOREIGN 237 Hymus Blvd.. Pointe-Claire. (Mtl,), Quebec. Canada HR-5C 7

Foreign customers please remit payment on an international bank draft or inter-
national postal money order payable in U.S. dollars

Prices are in U.S dollars. Minimum order S10.00

Add $3.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED

CIRCLE 9 ON FREE INFORMATION CARD Advertisement valid through March 1982



__BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business - without investment. Write: BUSI-

NESS, 92-R. Brighton 11th, Brooklyn, NY 11235
HIGHLY

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do, Barta-RE-W, Box 248,
Walnut Creek, CA 94597.

WINNERS! Build on your technical skills to cre-
ate a successful computer business. Free report
tells how. SEABIRD PRESS, Box 461T, Lexing-
ton. MA 02173

LAWYER Business litigation, patents. appeals.
JEROME FIELD, B 292, Brooklyn 11230. Phone
(212) 434-0781. Eves. 434-1825

EDUCATION & INSTRUCTION

THEY TALK=-
YOU LISTEN!

Improve your monitoring recelvers with
nique accessories. Preamps, descramblers,

notch filters, active antennas, preselectors,
mulli-couplers, Irequency lists, beam

aniennas and more.
FREE CATALOG FREE
wn. NC 280902

GROVE ENTERPRISES. INC. Dept. J Bra

KIRLIAN photography as a hobby. Complete
plans for do-it-yourself machine. Includes easy
instructions and ways to improve quality of
prints. $5.00. C.E.L.C. ELECTRONICS, P.O. Box
B05. Missouri City, TX 77459

NEGATIVE ion generators. Send for free infor-
mation to THE SEAWARD COMPANY, P.O. Box
2039. Burbank. CA 91507

MUSICAL car horn 64 tunes. No chips to buy. Kit

with case less horn. $31.95. Factory assembled

with horn, $41.95. Add $2.50 shipping. ELEC-

-‘}-?C?NUIC SOUND, P.O. Box 401951, Garland. TX
4

MICROWAVE HORN ANTENNA KIT
1.1-26 GHz Frequency Range 17-19 1k Bain Kit w/Assembly Instructions $39.95°
Down Converter Board $19.95° |w/Antenna Kit $14.95]

Parts Kit for Board $29.95° (w/Antessa or Board $24.95)
Complete Package (Antenaa. Board & Parts Kit) $79.95

MICROTENNA ASSOCIATES
2335 South 2300 West, Salt Lake City, Utah 84119
Check or MO oaly — Aliow 2-4 Weeks Delivery {Cast includes shipping)
“Utah Residents Please Add 5% Sales Tax

PRINTED circuit boards from sketch or artwor_k_
Kit projects. Free details. DANOCINTHS INC.,
Box 261. Westland. MI 48185

MICROWAVE downconverter kit $169.00. In-
cludes everything. Informative catalog on sub-
scription TV products $2.00. J & W ELECTRON-
ICS, P.O. Box 61, Cumberland, Rl 02864

SATELLITE TVRBO parabolic aluminum dish,
local materials $500. Plans, formulas $10.00.
\2'0;.%5!00 MICROWAVE, Box 100. Conway. NC

UNIVERSITY degrees by mail! Bachelors, Mas-
ters. Ph'D’s... Free revealing details. COUNSEL-
ING, Box 317-RE3, Tustin. CA 92680

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-

gram for Experienced Electronic Technicians

% Our New Advanced Placement Program grants

Credit for previous Schooling & Professional Ex-

perience. Advance Rapidlyl Our 3&th Year|
FREE DESCRIPTIVE LITERATURE!

Cook’s Institute of Electronics Engineering
. DESK 15, P.O. BOX 20345, JACKSON, Ms 39209

SUBSCRIPTION television education manual.
Complete theory in circuits $9.95. D & S ENTER-
PRISES, PO Box 110901RE. Nashville. TN 37211

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPERI -
MENTER S

EQUIP

Phone 415- 447 -3433
Write or Plhone for FREE C/ TALOG.
Average 1 minute Saturday call is 21¢.

SCIENTIFIC INSTRUMENTS
BOX 1054R LIVERMORE CA 94550

PLANS & KITS

OSCILLOSCOPE performance from your un-
modified television for less than $25. Super sim-
ple. accurate, practical. Order Tele-Scope circuit
board and plans $8.50. Get two for dual trace
$15. MICROGRID, Box 613, Ithaca, NY 14850

DAGE

DECODE Morse. RTTY. and ASCII signals from
airwaves with new Code*Star. LED readout or
connect with your computer/printer. Keyboard.
other items also available. Kits or assembled.
MICROCRAFT, Box 513R. Thiensville, Wl 53092
(414)241-8B144

L WERS]]

KEYBOARD
KITS

WEHSI Organs are demonstra[\iﬁlv superior

in overall performance, to A er-
cially built instruments, ardle s of
price. Best of all, you save ‘l to 2 ?Aﬁhe

50

$ocs1t with our ea%v to build kits.
actory assemb
And now — after 3 years in_research,
the totally unprecedented "'Pian tar’’
electronic piano land much_more!) has
been unveiled to international raves!
You have to hear it to believe it!
Explora the excm world of WERSI,
Free in orm

ee. 9%
ia' forc%‘?ﬁl‘:?gi%é% 337 5?%33"

ease specify Piano or O

MICROWAVE television “downconverters’ un-
der $50.00. High quality, easily assembled. Cata-
logue: $2.00 (refundable). NDS, Box 12652-R,
Dallas. TX 75225

PCB. 15¢ sg-in. Free drilling. Satisfaction
guaranteeo. INTERNATIONAL ENTERPRISE,
452 Hazel Circle, Simi Valley, CA 93063

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00.
C & D ELECTRONICS, PO Box 21. Jenison. Ml
49428

CATALOG of electronic designs. Radio. audio.
telephone. self defense & surveillance. Also 100
MPG carburetors. Free details. PETER-SCHMITT
ENTERPRISES, #131. Box 07071. Milwaukee. W|
53207-0071.

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist
or technician. $2.00 postage & handling (United
States only). refundable with first $15.00 order.
T & M ELECTRONICS, 474 East Main Street.
Patchogue. NY 11772 (516) 289-2520

MINI FM MIC

Compact size, only 2"'x1"x%". Transmit
to FM radio 88-108 MHz. Exceptional
audio quality. Transmits stable signal up
to 900 1. Complete kit incl. case, battery
& Instructions, Only $13.95, Assembled
$18.95. Add $1.55 S&H ea. Send 18¢
stamp for brochure.

S.E. Corp., Box 16969-R

Temple Terrace, FI 33687

ELECTRO-music kits. Touch-sensitive elec-
tronic pianos: string synthesizers: program-
mable drums and orchestral generators; elec-
tronic organ rotors. G&R ADVANCED ELEC-
TRONIC DESIGNS, INC., P.O. Box 38, Streets-
ville. Ontario, L5M 2B7.

SUBSCRIPTION TV PLANS: 2300 MHz Micro-
wave Downconverter plus BONUS UHF system,
both for $15.00! Best systems available, no in-
ternal connections to TV. Parts, PCB's, Kits
available, MC/VISA accepted. Other plans:
Negative lon Generator, Telephone Memory
Dialer, UHF/VHF Antenna Amplifier, Wireless
FM Intercom, $4.00 each. Send SASE for more
information. COLLINS ELECTRONICS, Box
5624, San Bernardino, CA 92412

@ RADIO-ELECTRONICS

CUiPUTER MA

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" b

RKET CENT!

7R,

y 1 column

(15/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.

Address telephone inquiries to 212-777-6400. Frequency rates are available.

JERAS .
v d Fﬂ
USED COMPUTER TERMINALS, W
PRINTERS, MODEMS, SUR- BUY THIS SPACE W oh

PLUS ELECTRONIC PARTS.
CATALOG $1.00
RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
(214) 630-4621

United Way

IR & Pusse Servics of Tres Magazins & The Adverssing Counal

RETAILERS

An ad for your computer
store in this space in
Radio-Electronics COM-
PUTER MARKET CEN-
TER puts you in touch
with our computer audi-
ence. They use micro-
computer equipment for
both  business and
hobby interests. For
further details call 212-
777-6400.

$55.00 puts your ad in this
space in front of 197,223 active
Radio-Electronics readers. To
ﬁqlace your ad write Computer
arket Center, Radio-Elec-
tronics, 200 Park Avenue
South, New York, New York
10003 or call 212-777-6400.

SUPPORT

MARCH
OF DIMES

74 Uﬂ‘%

Ed McMahon here to wish USO a

l. Happy Birthday. Thanks, USO for

40 years of championship service.
s Ed McMahon ,j-*

':‘:W 40&1 v

Take stock in America.
Buy U.S. Savings Bonds.

Faoan®




LEARN ABOUT

UV CUIE U L LI

S-100 computers are the next logical step up after 'personal’ computers, whether for
business, professional, or scientific applications. These three books are a must for
technicians, students, systems integrators, or anyone who wants to know more about S-100

computers.

‘Interfacing to S-100/ IEEE 696 Microcomputers’, by Sol Libes and Mark Garetz. Spells out operating requirements and characteristics

with clarity and precision. 17 chapters cover busing techniques, parallel and serial interfacing, handshaking, bus signals and timing

relationships, 1/O ports, interrupts, A/D and D/A conversion, much more.

Osborne/McGraw-hill; soficover; 321 pages.

$15.00

‘Product User Manuals 1975-1980, Volume 1’, by CompuPro. With schematics, test routines, operating information for 29

CompuPro products (RAM and ROM memories, motherboards, CPU 8085/8088 dual processor board, CPU-Z, interfacers, etc.). Also defines and

explains the 5-100 bus. Excellent reference on memories and CPU boards. Softcover; 8.5in x 11in. format; 256 pages; $20.

"Product User Manuals, Volume 2’,

ompuPro”

OAKLAND AIRPORT, CA 94614-0355

division

(415)562-0636

by CompuPro. Similar to above, but covers System Support 1, Disk 1, RAM 17 CMOS memory,

Interfacer 3, STD RAM, STD CPU, STD motherboard, and

GUCELUS

ELECTRONICS

and more. Softcover; 8.5in. x 1lin. format; 307 pages;

TERMS: Cal res add tax. Allow 10% shipping; excess refunded. VISA®

$25.

and Mastercard®

orders ($25 minimum) call (415) 562-0636, 24 hrs. Include street adress for UPS, Prices

subject to change without notice,

CECHHHHHHH
MICROWAVE KIT
$9°

MICROWAVE TO
VHF TELEVISION

COMPLETE INSTRUCTIONS,
HARDWARE, POWER SUPPLY
& YAGI ANTENNA.

CLEAR-VUE ELECTRONICS
P.0. Box 600, Rochester, M 48063
313-375-9730

FOR SALE

MICHO\NA\."E receiver system. Write: “Dealers
Wa t. RE, POB 4181, Scottsdale, AZ
85258 (602)941 9345

VARIETY electronic surplus parts and equip-
ment in our monthly picture flyer. Send $2.00 for
6 issues. STAR-TRONICS, POB 683, McMinn-
ville, OR 97128

SCANNER/monitor accessories—kits and fac-
tory assembled. Free catalog. CAPRI ELEC-
TRONICS, Route 1R, Canon, GA 30520

POLICE/fire scanners, scanner crystals, anten-

nas, radar detectors. HPR, Box 19224, Denver,
CO 80219

TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110. (612)
429-2975

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, kits, in-
formation, much more. Discount prices. UNI-
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.,
Sarasota, FL 33577, (813) 953-5363

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

TEI..EPHONE or office bugged? Latest detection
equipment finds out fast. Literature $1.00. CLIF-
TON, Box 220-M, Miami, FL 33168

WRITE FOR

> McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 1 (816) 842 5092
4901 MCGEE STREET KANSAS CITY, MO. 64108

CIRCLE 21 ON FREE INFORMATION CARD

THE Intelligence Library. Restricted technical
secrets—books on electronic surveillance, lock-
gicking, demolitions, investigation, etc. Free

rochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354

PICTURE tube rebuilding equipment—we sell
and buy new and used equipment. Free training.
ATOLL TELEVISION, 6425 Irving Park, Chicago,
IL 60634, Phone 312-545-6667

MICROWAVE 2 GHz. Best in the West! Down-
converter kits $39.00. Complete with antenna
and control box $99.00. Factory assembled —
90-day warranty $159.00. GALAXY ELECTRON-
lC?, 60{_?? N. 61st Ave., Glendale AZ 85301 (602)
247-1151

BIPOLAR T15V @ 50 mA powersupply. 10 mV
regulation. 0.1 mV ripple. Kit only $12.95 plus
$2.00 shipping. SOUND CONCEPTS, Brookline.
MA 02146

POWER-AMP sub-assemblies, 100 watts rms.
.05% distortion, completely assembled and test-
ed. for more information write to, CLAXTON AU-
D10, 3174 Periwinkle, Memphis TN 38127

SYNTHESIZER module P11, 100 continuous di-
rect binary coded channels at 10 KHz steps. 38
MHz out; with schematic. specs, application
notes. ppos to PRESTON, 7 Doris Place. East
Islip, NY 11730

COMPUTER SOFTWARE

CHEMICALS, apparatus, project books, wide
selection. Catalog $1.00 send to: PIONEER Ltd.

Ind, 14a Hughey St., Nashua, NH 03060

COLLECTOR items: full set Sam’s Photofact,
Volume 1-20, some TV repair manuals, assorted
Rider manuals, all excellent condition. DOUG
VAN DYCK, 617 N. Holly St.. Medford, OR 97501
(503) 779-5612.

ELECTRONIC equipment, Panasonic gear, metal
detectors, satellite TV systems. SCHAFFER EN-
TERPRISES, Box 1362, Brookings, OR 97415

2150 megahertz downconverters $99.95 up, as-
sembled. Details for SASE. GW ELECTRONICS,
POEB 688, Greenwood, IN 46142

REVERBERATION for organs and keyboards —
Simply connected to any electronic organ. even
those with multiple outlet channels. Room size
and reverberation time adjustable. Nothing com-
parable in this price range is offered on the
market. Send for free brochure. DEVTRONIX OR-
GANS, INC., Dept. 60. 6101 Warehouse Way, Sac-
ramento. CA 95826

HP-41C software. Electronics, engineering, busi-
ness applications. Free information. SOFTWARE
SPECIALISTS, INC., Dept. RE/1, Box 329,
Springboro, OH 45066

CB RADIO

GET more CB channels and range! Frequency
Expanders, boosters, speech processors, FM
converters, ignition noise blankers, how-to
books, plans, modifications. Catalog $2. CB
CITY, Box 31500RE, Phoenix, AZ 85046

WANTED

WANTED, large quantities of surplus electronic
ris/computer rds/motors, etc. Anything
'or the home constructor considererd. Send fuil
details samples, prices to: TRADE SURPLUS,
75177 Hayﬂeld Road, Salford, Manchester, M6
8QA, England. Telephone 061 743 1184, Telex
665383 TRADA G.

REM'DVES VOCAL FROM M‘OST TEREO DISCS

The Thompson Vocal Eliminator can actually remove lllost or
virtually all of a solo vocalist from a standard stereo record and het
leave most of the background music untouched! Not an equalizer!
can prove it works over the phone. Write or call for a 24 page
brochure and demo record.

Write to: LT Sound, Dept R, P.D.Box 338, Stone Mountain,
GA 30086 Phone (404) 493- COST: $295.00
TOUCH-TONE Decoder chip. Only one chip
needed to decode DTMF signals. Includes crystal
and spec sheet. $64.50. Send for fre catalog on
others. NELRAD COMMUNICATIONS, Box 150.
Webster. MN 55088.

TUBES. Retired repairman’s stock. SASE for de-
tails. KASDUE, 506 E. La Paloma Lane, Roswell,
NM 88201

TI 58/59 users — have fun with your calculator.
Two games available. Treasure Island — protect
your gold from pirates. Sticks — whoever takes
the last stick loses. $3.00 each. PREMIER SIFT-
WARD, PO Box 12011. Austin. TX 78711

COMPUTERS

SAVE 90%. Build your own computer, CRT, and

interfaces. Free details. DIGATEK CORPORA-

l'lzogls,oguite E, 2723 West Butler Drive, Phoenix,
1

CASSETTES/REEL-TO-REEL
TAPES

OPEN reel tape—mostly Ampex, used once, un-
Fllced unboxed. 1800’ 50 reels; $65.00. Sam-
ﬁe $2.00. 3600’ 10 reels; $25.00. Sample: $2.50.

remium C-60 cassehes. sample: $1.00.
?1"13%4 TAPES, Box 9584-G, Alexandria, VA

ATTENTION WRITERS

DO you want to write your own book? We're
looking for electronics writers to do just that.
Obtain our electronics needs list, or send your
own ideas, by writing to Liz Akers, Acquisitions
Editor, TAB BOOKS, Inc., Blue Ridge Summit,
PA 17214 (717 - 794-2191).

8 2861 HOYVYIW
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LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a frequency
response from OHz-100KHz £ 0.5dB! Added {eatures
like tone defeat and loudness control let you tailor your
own frequency supplies to eliminate power fluctuation!
Specifications: ® T.H.D. less than (J05% ® TIM. less
than 005% & Frequency response: DC to LO0KHz £
0.5dB ® RIAA deviation: £ (1.2dB ® S/N ratio: better
than 70dB ® Sensitivity: Phono 2MV 47K/Aux. 100MV
100K ® Output level: 1.3V ® Max output: 15V ® Tone
control: bass = 10dB @ 50Hz/treble = 10dB @ 15Hz »
Power supply: = 24 D.C @ 0.5A

Kit comes with regulated power supply. all you need is a
48V C.T. transformer @ 0.5A.

ONLY $44.50

Klormer

$4.50 ea.

NEW MARK III
9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display panel!!
This Mark [1l LED level indicator is a new design PC board
with an arc-shaps 4 colors LED display (change color from
red, yellow. green and the peak output indicated by rose)
The power range is very large from —30dBto +5dB. The
Mark Ill indicator is applicable to 1 watt - 200 watts
amplifier operating voltage is 3V-9V DC at max 400 MA
The circuit uses 10 LEDs per channel It is very easy to
connect to the amplifier. Just hook up with the speaker

Ve IN KIT FORM $18.50

100W CLASS A POWER AMP KIT

Dynamic Bias Class A" circuit design makes this unit
unique in its class. Crystal clear, 100 watts power output
will satisfy the most picky fans. A perfect combination with
the TA-1020 low TIM. sterec pre-amp
Specifications:
® Output power: 100W RMS into 8-ohm

125W RMS into 4-ohm
® Frequency response: 10Hz-100KHz
® T H.D: less than (.008%
® S/N ratio: better than 80dB
® [nput sensitivity: IV max,
® Power supply; £ 40V @ 5 amp
® One channel. needs two for stereo

TA-1000KIT
$51.95
Power
transformer

$24.00 each

3

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT
This new stereo level indicator kit consists of 36 4-color
LED (15 per channel) to indicate the sound level output of
your amplifier frem —36dB +3dB. Comes with a well-
designed silk screen printed plastic panel and has a
selector switch to allow floating or gradual output indicating.
Power supplyis 6 12V D.C. with THG on board input

sensitivity controls. This unit can wark with any amplifier
from 1W to 200W!
Kit includes 70 pes. driver transistors, 38 pcs. matched 4-

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid state circuitry with high efficiency power transistor
25D388 and LC, voltage regulator MC1733, Output
voltage can be adjusted from 0-30V at 1 amp cumrent
limited or 0-15V at 2 amp curment limited. Internal
resistance is less than 0,005 chm; ripple and noise less
than 1 MV, dual on panel meter for voltage and amp
reading. also with on board LED and audible over load
indicator. Kit comes with predrilled P.C. board, instructions.
all necessary electronic components. transformer and a
professional look metal cabinet. The best project for
school and the most useful instrument for repairman
Build one today!

MODEL TR 88A 0 ~15V D.C. 2 amp

MODEL TR 88B 0~30V D.C. 1 amp

= 2

$59.50 PER KIT

color LED. all other electronic components, PC board and
front panel.

MARK IV KIT
$31.50

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX
Sp. fications: ® 50 watts RMStotal (25W +
25W)
® Frequency Response: *
0.5dB. 20Hz~ 20KHz
® TH.D: 0.2% at full rated
output
@ Input Impedance: 20K ohms
® Crosstalk: Betterthan 90dB

Model V-Amp 500 ® Sensitivity: 1.5V for full
REG. PRICE rated output
$119.00 EACH ® 5/N Ratio: Greater than 95dB
QURSPECIALPRICE ® Speaker Load: 2 ~8 ohms
$55.00 EACH ® Voltage Supply:9~18VD.C.

MARK V 15 STEPS LED
POWER OUTPUT INDICATORKIT

REGULATED DUAL VOLTAGE
SUPPLY KIT
+ 4~ 30V DC 800 MA adjustable. fully regulated by
Fairchild 78MG and 7IMG voitage regulator L.C. Kit
includes all electronic parts,
-— filter capacitors. 1.C.., heat
s sinks and P.C. board.

$12.50 PER KIT

All functions same as Mark IV but this is with
heavy duty aluminum front plate and case.
Can be easily slot into the front panel of your
auto. truck or boat. Operates on 12V DC.

POWER SUPPLY KIT
0-30V D.C. REGULATED
Uses UA723 and ZN3055 Power TR
output can be adjusted from 0-30V, 2
AMP. Complete with PC board and all
electronic parts, Tranformer for Power
Supply. 2 AMP 24V x 2 $9.50

0-30 Power Supply
$10.50 each

$41.50 EACH KIT

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

“FISHER” 30 WATT STEREO AMP
MAIN AMP (15W x 2)

Kit includes 2 pcs. Fisher PA 301

Huybrid IC all electronic parts with PC

Board. Power supply & 16V DC (not

included). Power band with (KF 1% =

B). Voltage gain 33dB. 20Hz-20KHz.

Super Buy
Only $18.50

5W AUDIO AMP KIT

2 LM 380 with Volume Control
= m]m Power Supply 6 18V DC
ONLY
$6.00 EACH

2 WATT AUDIO AMP
Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voltage from 9~
15V D.C. measures only 2" x 342", making it good for
portableordiscrete
applications. Comes
with hook up data.

BUY 2 FOR
$4.99

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500
Specifications:
® Total Harmonic Distortion: Less than 0.05%
® [ntermodulation Distortion: (TO0Hz:7KHz = 4:1 SMPTE
Method) Less than 0.03%
® Frequency Response: Owverall
+0.5dB. —1dB.
® RIAA Curve Deviation: (Phono) +0.2dB. —0.2dB
(30Hz ~ 15KHz)
® Channel separation {at rated output 1KHz)
® Phono. Tuner, Aux and Tape Monitor better than 70dB.
® [nput sensitivity and impedance (1 KHz for rated output)
Phono: 2MV 47K chms Aux: 130MV 50K ohms
Tuner: 130MV 50K ohms  Tape: 130MV 50K ohms
Graphic Equalizer control; 10 Band Slide Control
Frequency Bands: 31.5Hz; G3Hz: 125Hz. 250Hz:500Hz;
1KHz: 2KHz: 4KHz; 8KHz; 16KHz also with on panel
selector for Phono. Tuner. Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit comes with all electronic components. transformer,
instructions and a 19" rack mount type metal cabinet.

10Hz ~ 100KHz

* SPECIAL *

EXCELLENT
PRICE!

MODEL 001-0024
Transformer (Optional)

This is a solid state all transistor circuitry with on board
stereo pre-amp for most microphone or phone input.
Power output employs 2 pairs matching Darlington Transis-
tors. Driven by the popular 2N3053 Driver Transistors
Four built on board controls for; volume, balance, treble
and bass. Power supplies requires 48 VET 2.5 amp trans-
former. T.H.D. of less than 0.1% between 100 Hz and
* 10KHz at full power. (30 Watts + 30 Watts loaded by 8~}

$29.50 PER KIT
$10.50 EACH

MODEL TA-2500
$119.00 PERKIT

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

This unit is a high
fidelity stereo player
which will give you

1 WATT AUDIO AMP //'
All parts are pre-assembled on a mini PC 4
Board. Supply Voltage 6~9V D.C.
SPECIAL PRICE $1.95 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt off when circuitis shorted
or over load to protect your
amplifier as well as your speak-
ers. A must for OCL circuits.

KIT FORM $8.75 EA.

years of listening plea-
sure and follow you
wherever you go
Made by the same
company in Japan
who use the “Big
Name."

Complete set comes
with 1 Stereo head-
phone, 3 AA size al-

A, FORMULA INTERNATIONAL INC. =

HAR T S
U e B OGRS oy | Send $1.00,
Caudios = T e , T
| Singe Cal frciudes Wanica T Carmaar 1 e — 2 R aiogun
T 1 I I oy

Manwrum Croer §10 00/ Call Resceris Ade B 5
Prone Croers Accepted on Yiaa

Galws Tan
on ¥iaa of MC OMLY, NO © O D/Stare Howrs 10-7 Mon tha Sat

12603 CRENSHAW BLVD. HAWTHORNE. CA 90250
PHONE: (213) 973-1921 e (213) 679-5162

ey ]
i)

kaline batteries, |
leather like carrying
case for player and 1
carrying case forstor-
ageof 4 cassette tapes
and 1 demo tape.

MODEL SWM-33

OUR DIRECT IMPORT PRICE $67.50

CIRCLE 2 ON FREE INFORMATION CARD




FOR COMMERCIAL FREE
TV BOX BUILDERS

MC 1358 $2.50 LM 7815 $1.20
MC 1350 32,00 NE 565 $2.00
MC 1330 $3.00 Connectors Set $1.00
LM 1458 $1.00 1C Socket Set $2.00
LM 380 $2.00 Matching Transformer §1 40

Sanyo UHF Tuner $35.00 Tolriod Coils
Capacitors Set $12.50 (Set of 4) $3.00
Resistors Set $2.00 Speaker Cabinet $1295
Trim Pots: Transformer

Trim Caps Set  $13.50 18V 800MA $£3.00
Pots and Knobs $2.00

We sell you all the above components in a package for
$125.00 and you will receive a free predrilled P.C. board
and instructions at no charge!

DIGITAL TIMER/CLOCK
@ 24 Hour preset time to turn on or off
® 12 Hour green 0.5” display for time
® operated on 12716V A.C.
The whele timer is self
contained in a compact
plastic case (as seen in
phota), Designed for VTR
with push button switch
for easy setting: Limited
quantity available,

NOW ONLY $12.94

MODEL VEQ 0143

SANYO UHF VARACTOR TUNER
For UHF CH 14 83
Tuning voltage +1V~ +28V D.C. Input impedance 75
OHM., L.F. band width 7 ~ 16 MHz. Noise figure 11.5dB
MAX. Size 29" x 114" x 44", Supply voltage 15V D.C
Sound LF. = 58.0 MHz.
'm\ Video LF. = 62.5 MHz.
fr e
J — .

@
.

s~ ~ All units are brand new

(: e el from Sanyo,
M ) MODEL 115-B-405A
R " $35.00 EACH

Tuner is the most important part for the circuit. Don't let
those $19.00 tuners fool you!

SANYO ANTENNA SIGNAL BOOSTER

This Booster Is specially designed for UHF Channels
(14-83). After installed this unit (between the antenna input
cable and the UHF tuner) will have a minimum of 10dB
gain, that is approximately 2 times better than what you are
seeing now. Ideal for those who live in apartments that can-
not put up an outdoor antenna. Size is so small; only 2" x
14" x 17, Supply voltage is 15 VDC

* NEW ITEM +
MODEL 001-0076

$12.50 EACH

No FCC license

required. CONTROLLED
OUR PRICE WIRELESS
$49.50 MICROPHONE
ADDITIONAL SYSTEM
M[CROPHOP{E Transmitter: FET mic for flat 30
”iﬁﬁ:‘tﬁg{ém ~18 KHz response extra con-
AT $28.00 EACH trolled 49MHz AM Band for drift-

free performance. 100 MW
output (range approx. Y4 mile)
for reliable long range
transmission. Powered by
a 9V radio battery (in-
cluded).

Receiver: Extra controlled
locks on 49MHz trans-
mitter signal.
With on panel
MURA WMS-49 VU  meter
monitors the signal strength from the microphone. Stan-
dard phone jack outlet connectiontoa P.A, orother phone
input. 9V battery included. This professional setis ideal for
on stage, in field. church. in house or outdoor use,

CRYSTAL 1

13 FUNCTIONS LCD TIME MODULE

+ Displays monlh date and
day of the week

* Displays hour,
second

= AM, PM Indicator

* Alarm 1 and Alarm 2 (Inde-
pendent)

minute and

TV GAME BOARD
PLAYS 4 GAMES: TENNIS: HOCKEY: HANDBALL
AND JAlL-ALAL
All boards complete with all parts ready to play. Requires
6C size batteries and a small speaker for sound effects.
The boards were surplus from a famous game manufac-
turer. They will play on all US standard black and white or
color TV sets. (Regular price for these games were $39.50
each) OUR PRICE ONLY $6.50 EACH

TENNIS JAL-ALAL

HOCKEY HANDBALL

PART #57456

* 10 Hours Stop Watch

* 12 Hours presettable count
down time

* Hour Charm Indicator

$7.94 EACH . Backhi'tghl by touch of the
switc!

These modules are brand new and made by LITRONIX.

Designed for a man's watch, Can be used for many applica-

tions. Comes with 2 silver batteries and the ceramic round

transducer,

MODEL 001-0062

SUPER FM WIRELESS MIC KIT—

MARK III

This new designed circuit uses high

FEQ. FET transistors with 2 stages

pre amp, Transmits FM Range (88-

120 MHz) up to 2 blocks away and

g with the ultra sensitive condensor

microphone that comes with the

.-—-j'_ kit, allows you to pick up any sound

within 15 ft. away! Kit includes all

electronic parts, OSC coils. and

P.C. Board. Power supply 9V D.C.

FMC-105 $11.50 PER KIT

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

Q Q MJ2955 PNP150 WattsBV=60V $3.50

2N3055 NPN LC.=15A per pair

MJE2955 PNP90 Watts BV=60 V
*® MJE3055 NPN

All above parts guaranteed to be prime and come with
data sheets,

§$3.00
LC=10 A per pair

MJ15003 NPN250 Watts BV=140 V $12.00
MJ15004 PNP 1.C=20 A per pair

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 is a factory assembled FM
wireless microphone powered by two AA size batteries.
Transmits in the range of 88-108 MHz with 3 transistor
circuits to meet with F.C.C. part 15 regulations. Elementis
bullt in a plastic tube type case with an omni-directional
electret condenser microphone unit. By using a standard
FM radio. signal can be heard anywhere on a one-acre lot.
Sound quality was judged “very good.”

MODEL WEM-36 $16.50 EACH

ELECTRONIC PIN BALL MACHINE

That sounds and plays like the
% real thing. All units are brand
new but without the case. Func-
tions of the game include
double flipper control. kicker
control, 1-4 players, 3 speed
ball control, tilt switch, auto-
matic score, extra bonus cave
and many more. All solid state
with LED panel, no moving

operate, speaker notincluded.

A perfect gift for yourself or friends.
SPECIAL $8.99 EACH SPEAKER $1.25 EacCH

MUFFIN FANS FOREQUIPMENT COOLING
These fans are pulled out from
used computers. But carefully
cleaned by ultrasonic cleaner.
All in "like-new™ condition.
Size 4 11/16" x 1-1/2" x
411/16"

MODEL MF505

$9.50 EacH

WHISTLE ACTIVATED SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance. as far as
30 feet away (sensitivity can be easily adjusted) will turn
the switch on. then match your whistle to it again. then it
turns off. Ideal for remote control toys. electrical appliance
such as lights. coffee pots. TV, Hi-Fi. radio or other
projects. Unit works on 9V D.C.

MODEL 968
$4.50 EACH

parts, Requires 9V battery to-

ELECTRONIC MUSICAL TELEPHONE
REST KIT
This telephone rest can be used as a door charm, an
audible indicator and for many other sound projects. The
special custom made LC. is pre programmed with 4
musical tunes. Kit comes with a nice looking plastic case,
pre-drilled P.C. board, volume control, special sound LC.
speakers and all electronic components and instructions.
Ideal for home or school projects.

BUY
NOwW!

SPECIAL
PRICE!
ONLY
$15.50 PER KIT

MODEL FIH-3000

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED
Lights up 815 Watt Fluo-
rescent Light Tubes. |deal
for camper. outdoor, auto
or boat, Kit includes high
voltage coil, power transistor.
heat sink. all other electronic
parts and PC Board. light

tube not included!

$6.50 Per Kit

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT
Never worry about battery, EXCLUSIVE!$3.95 ea.

because it has none! Easy to
carry in pocket and handy to
use. Ideal for emergency light.
It generates its own electricity
by squeezing grip lever, Put
one in your car, boat, camper
or home. You may need it
some time!

Model F-179

ULTRASONIC
SWITCH KIT

Kitincludes the Ultra Sonic Transducers, 2 PC Boards for
transmitter and receiver. All electronic parts and instruc-
tions. Easy to build and a lot of uses such as remote control
for TV, garage door. alarm system or counter, Unit
operates by 9-12 DC, $15.50

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 |.C. and
12V relay

$5.50 each

£

Ay, FORMULA INTERNATIONAL INC, s
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MICRO- Cable T.V. Decoders

VIDEO Il In Stock
Complete Satellite Systems

* Micro-Wave TV System

* Precision Parabolic Antenna

* Advanced Down Converter

= Power Supply

* Low-Loss Coaxial Cables

* Complete - Ready To Install

/7 ¥ TRI-TE

LO PROFILE DUAL BEAM

Call Toll-Free 1 - 800 - 626-5533 FACE WIPE (TIN) SOCKETS
SOUND & VIDEO RESEARCH : 2599 100498 500
P.O. Box 19462 Memory e o
Louisville, KY 40219 411 6-280nSk i ns S a e 8/14.95 i ‘085
AT 60 0 RS S S S 8/17.95 : 1
4164-200nS ......... 17.95 ea. 8/128.00
2 A B e R e R, S s 8/17.95
6116 2K x 8 CMOS RAM 200nS .... 13.95
208 ERROM I e (s th e it 3.49
E 2716 EPROMIE ani S i 5.49
ORDERNGSIZTAEGSZ, FREG 27320 E PRON RS ES e S 12.99
ROUTE 9N, u P G EPROMY G oo ot s
PLATTSBURGH, N.V. 12801 1 LOG 2764 EPROM ... 34.95 8 PIN
Tel.: (518) 561-8700. \DEAS CB ———7 Z6132 4K x 8 Quasi-Static RAM . ... 24.95 :; :::
18 PIN 5 4
M. 20 PIN . J : K
icroprocessor & Interface 24 PIN . : . 662
™\ | 1771 ... 24550 6845 ..... 18.48 DACOSOO. .. 399 reEn : : B
l 1791 34.95 B850 .. 4.49 INSB250. .. 14.90 ) } : :
21102 ..... 1.49 BOBSA ..... B.95 MMS8167... 8.75
212 Lo 2398112 .. 275 TMS9900 2995 D Subminiature Connectors — l:omgnn These Prices!!
Z616 2wty A9 BRI A L 3.95 TRIGO2B .., 2.49 PLUGS SOCKETS
oS 2532 .. .. 12.99 8216 275 SC-01 .... 55.00 19 1024 2599 19 1024
(1 2651 ..... 12.95 8224 3.29 ZBOACPU. .. 7.95 (DE) 9P 1,95 *1.75 *1.60 810 278
In Harmony 40441-2 ., 2.49 B226 ...... 2.79 280ACTC ... 749 paanai2: 3 l.ﬂg oA 420 375 3.
6502 ...... 8.99 B228 ...... 4.49 ZBOADan... 19.95 {oca i i | Do%e i 33
6800 ...... 699 B251 ...... 6.95 ZBOAPIO ... 7.49 ¥ 15 465 | (DDJ505 11.85 10.60
6802 ..... 11.95 B255 6.49 ZBOASIO 17.85
You know harmony means more .than 6809 ..... 19.95 AY5-1013A 4.95 ZBGO3 .... 74.95 DB 51226 Cover For DB 25P and S (RS 232 Type) 1.3
Just entertainment at the USO. It's 6821 ...... 4.95 AY5.2376 14.95 Z8671 ... 29.95
volunteers working to-uather to create a
“back home" environment for ser- CYBERTONE  ilxé & super loud SONALERT this “war
fit m s from an s variable rate an
vicemen and women statloned far from 1 Amp TO-220 Voltage Flegulalors pi'l:;'_g_ |;:ar| .o"f';;nok.' ot burglar alarms ot nimas.‘Onolg
home. It's Informal classes...Inter- PART # 1-24 25-99 100-499 1% " diametar, 6" long leads. Model CT-1100. 7.
cultural understanding...and orientation
Information. USO...It's sweet music. 7805 (LM340T-5) .85 .75 .65 25Amp STUD DIODES 200V oy
7812 (LM340T-12) .85 .75 .65 200 ohm c:mn mike element 13" di
; jature — nmodem transformer
Dixie Humming Birds 7815 (LM340T-15) .85 .75 .65 5;3:31 :Ii‘\:rlre Gray |ine cord, Rt angle plug
7818 (LM340T-18) .85 75 .65
JOHNSON %" BUSHING Air Variable C
" 3 H H H FIBE-55T 219 Jpf, 1180583 |.-(.i2|':|'. nmw.l'.l m;‘;"
SR e Linear Integrated Circuits
8038 ...... 3.95 LM393 ..... 97 MC3302 .. . .80 i
LF351 ... .75 LM733 .. 99 MC1458 .... .59
LF353 . 1.29 LM7a1-8 -35 MC1514 1.39 :qosl k M‘Iz\;;ag;'m '"2.6 pin clznmfl
LF357 ..... 1.39 LM741-14 .35 NESS5, .. A5 FUT#B& 5LT-028G V.F. display and spec sheets, %"
LM301 - A5 LM747 .., 27 NESS6:-.. .. .98 high characters, AMIPM indicators, colon. Blue-green color
LM307 ...... .49 LM748 ... ... 49 NES65 ...,, 1.25 ideal for daylight operation. 5!
LM311 ...... .95 LM1310 2.49 NE5534 ..., 2,35
LM318 1.75 LM1458 ... .69 NE5538 ..., 2.25
LM324 .90 LM1800 2.49 SSM2010... 7.50 f
LM339 ...... .79 LMIBI& ... 3.49 SSM2020... 7.50 ‘LED d"mfa -un MANSE710 [DUAL)
LM358 . .... .90 LM1889 . . 2.99 SSM2030... 7.50 Swllch cmtuea mlnlalmn “TINI-D’ phone jack .,
LM377 2.49 LM2900 ... .69 SSM2040... 7.50 Line maniacchioms oot swiicharby S Ken
ASORS/SHOCKWAVE ———— (M38ON-14 1.25 LM3900 . .. .89 SSM2044 ... 575 Cherry E:53 Super Senaiti ol
PPF-1. PHASOR PAIN FIELD Is being tested by Gav't for niot control, Soon Lma3s) 1.88 LM3905 1.49 SSM2055 ... 6.50 CaK BpoT %-,th:rw.n“-.:hsax --’:‘Is'.i-gf-’»‘i'nm m_ﬂzr o
1o come under weapans restrictions as an infernal machine. Easidly hand-heid Lm383 .. 329 LM3914 .. 379 XR2208.... 5.19
Hazardous — Use with discretion. SOLD ONLY FOR ANIMAL CONTROL LM384 .. 1,95 LM3915 ... 3.79 XR4136 .. 99
;EmesaBLEPAm'HEw c:?::?hhr‘oh' wa;-casn|r¢cln::|5!'|2|‘a'1 EM3S8, o TR0 o 53 705 XRAT S0 1185 ™
rﬂ;:f:::‘;lmlim:;g:‘n 1o lower back of head up to 50 ft Clgamie pack sized EM3B7 . 1.491LM4S00 2RSSR 1199 ’:‘?50185%’ al'ilal.ilc:;{ e e euyintos (aduatas e I'aoég
IPG-3 LANS $7.00 IPG-3K KIT $30.50 : &
1PG-30 ... ASSEMBLED FOR ANIMAL CONTROL .. 34950 5% Carbon Film Resistors Super Cap. 1 FARAD at 5V. Use as mamory supply Dack.up
HUG-1. HIGH POWERED ULTRASONIC GUN — Produces direchonal 130 5
dbs o1 sound pressire gy 20,24 kifz. Hand-held, miended for 1ab use We stock all 5% standard values between Only 1% dla. x W' tall wiP.C. loads .. +10.50
: Rt $10.00 1 Ohm and 1 Meg Ohm.
PARTICLE BEAM WEAPON PLANS $15.00 RIC chip s LM1871/72 has
LHP-2. BEGINNER VISIBLE RED NON-HAZARDOUS OPTICAL Y Watt RF & Encodcmacodl up toﬂ:mnnalaaf digital or .un.ul link.
DEVICE, Adjustable puise With specs 1y At
LHP-2. .. PLANS.. .. $7.00 LHP-2K KIT $39.50 Package:ofib st R e v .20
LP-3/LRG-3. LASER PISTOL AND RIFLE COMBINATION — 7-24 walls
ol infrared energy. Package of 100 {one value} """"" 1.65 25 Amp Bridge Rectifier (Rem. from Ei
LP-3LRG-3 PLANS $10.00 Package of 1000 (one value) ....... 12.00 400V 4 Amp TRIAC wiHeat Sink RCA 4
LBU-1. VISIBLE RED LASER GUN for holography, special effects, cloud 35 Amp Q mode TRIAC. (isolated)
writing, #ic. 1 SA Darlington TIP121 in T0-220 package
LGU-1 PLANS . $10.00 vz Watt T0-202 TRIAC Q 2004F3
LC- L BURNINGICUTTING CO2 LASER — 10-40 wals cantinuous NYLON CABLE TIES
Lc- PLANS $15.00 Package of 5 .y .neo oo 25 4"M35)C, M1.00K 5" V9SG, METEK 725000, 21K
RUB1. WELGINGIDRILLING AUBYIYAG LASER, intasa o Package of 100 (one value) ......... 1.75
RUB-1 PLANS $15.00

WPS-1. HIGH POWERED PORTABLE ENERGY soumce For | Package of 1000 (one value) ... ... 15.00 r
LASERS & MAGNETIC WEAPONS exploding wires. shock waves, gic — -
HPS-1..... PLANS. ... .$8.00 HPSAK.... .. KIT $49.50 Sampler box consisting of 5 each of all 145

SECURITY/PERSONAL PROTECTION

INE-1. INFINITY TRANSMITTER — Uses telephone lines lor selective home standard 5% wvalues between 1 Ohm and 1
of office listening while away on business of vacation

NS Joang <l sy s DOgeR o siso0 | Meg Ohm. 7808 N. 27th Avenue
50-4. SEE IN THE DARK — Device, long range, SD-4. . PLANS.  $10.00 V4 Watt Sampler BoX . ............. 22.00 Ph 4
VWPM-5. WIRELESS TELEPHONE TRANSMITTER — L
VWPM-5 PLANS $10.00  VWPM.5K x‘:?mm;m.m Y2 Watt SamplerBox . ............. 27.00 oenix, Al'lZOI'la 85021
FBT-7. WIREL ESS MICROPHONE — Extended range
FBT-7 LANS $7.00  FBT-7K KIT $34.50 ORDER TOLL FREE: 1-800-528-0183
HOD-1/TT-6 ELECTFION'!C TRACKING AND HOMING DEVICE — Minimum Order $10.00

8 PLANS ¥ D-1KITT-6K T 39, (Order desk only)
:‘.AGTE";‘TLK ANI;?‘EL.L —’Igwmb;:e r:co:ﬂ?wleunnns when in l:i“ s Shipping TERMS: *10.00 minimum order .
TAT-2. PLANS ..$500 TAT-2K KIT $14.50 10-2499 ....... 3.00 Above 50.00 ... FREE Visa, MC, BAC, Check, M.O. or UPS C.O.D.
PSW-3. PHASOR STUN WAND — Froduces energy capable of burning flesh 25-4999 ....... 150 ClOQ:D. s Add 1.65 U.5. Funds only, AZ residents add 5% sales tax,
g\gmd asa las;{:s:é! p:mnr;:ulanlgpnu v;:; L e e Prepaid orders over 50 shipping prepaid.
B i Tume s ek e | WESTIANDIELECTRONICS OTHERS; Add 3,00 shipping & handing
more. We accepl, Master Charge and VISA oc when erdering send chack or meney 37387 Ford Rd. # Westland, Mi 48185 Sd‘lis'dle 5[-?;0" %g} 2%-;“1975-
* - LSk A

§E'i:':hm=lc SYSTEMS Order Line — 1-800-521-0664 %2 2
DEPT.R8 BOX 716, AMHERST N.H. 03031 In Michigan — 313-728-0650
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Make Radio Shack Your Parts Place

No Waiting! No Minimum Order! Low Prices!

Check These Test Equipment Values

Transistor Checker

' NEW!

| Tests In
Or Out
Of Circuit

Only

1495

Indicates "opens," "shorts,"
and relative current gain in
PNP and NPN small-signal
and power types. Socket, plus
mini hook clips for in-circuit
tests. Output for meter or
scope, too. Requires “AA™
battery. A timesaver!

b L A G R R s 14.95

Crystal
Mike
Element

Multipurpose high-
impedance element
with 50-8000 Hz
response and leads
for easy hookup.

Our Best Analog VOM

* 43 Ranges!
* 4" Scale

38% Off

Reg.
39.95

2488

Buy now and save $15.07 on
this Micronta® multitester with
volta?a and current Range-
Doubler switch for extra preci-
sion, Requires "AA" and 9V
batteries, With |eads, instruc-

tions.
g e Sale 24.88
Sale Begins 2/23/82. Ends 3/28/82.

Electrolytic Kit

595

Set of 16
* 35WVDC « Radial Leads

Three 4.7, 10, 47 uF; two 22, 100 uF;
one 220, 470 and 1000 uF. In reusable

Handheld Enclosure

/_““7‘, 395 |

Prime CMOS ICs

Low 79(’:

Device Cat. No. Each
For meters, remote controllers, T-pads, 4001 276-2401 .79
more, Has compartment for 9V battery. 4011 276-2411 79
Polystyrene. 1Yax3%x5%". 4013 276-2413 99
270219 ., 3.95 4017 276-2417 1.69
4027 276-2427 1.19
Solid Buss Wire 4062 | 2762442 | 129
o 4049 276-2449 99
/ ‘) 4050 276-2450 99
49 4066 276-2466 1.19
1 S ﬁ 4070 | 2762470 99
& = 4081 276-2481 .89
- 4511 276-2447 1.99

Fifty feet of pretinned 24-ga. copper on %

a spool. Ideal for perfboard and printed :528 278 2:95 1:49
circuit projects. 278-1341 .. ... .. 1.49 583 276:2498 3.59
Magnet Wire 20-Amp DPDT

449 Switch
Set 279
of 3

Ideal for winding coils. 40 ft. of 22-ga.,
75 ft. of 26-ga., 200\‘1 ofSOga.

Momentary Type. With
sp(i_ng return to center
position. Rated 20 amps
at 12VDC. Mounts in 7hs"

270-0985 ... ..1.58 box with hanger. 272-605 , . .. Set 5.95
Touch-Tone*| DPST Reed Relay
121 Pad Only ’ ¥

Ideal for remote control,
ham radio autopatching,
phone upgrading and
more. Top quality!

* Trademark of ATAT

2774010 .. ......16.95

5VDC, 180-Ohm Coil. Contacts rated
0.5 amp at 120VAC. PC mountable.
275-228

Red Mini Lamps
5-Inch

A2 5 o

Cute incandescents for dial lights,
model RRs, winken-blinkens and more.
6Y at 60 milliamps.

DTETIAG  e Pkg. of 6/99¢

Phono Jack Board

Chassis-mount phenolic board with
elght RCA-type jacks. Excellent for au-

dio “patch bays." 274-370 ... ...1.19

“Analog/Digital” ICs

Low As
259

TL507. A to D chip converts analog
processes to the signals required for
microprocessor controlling—up to 1000
operations per second! Single supply.
B-pin DIP with ap notes,

276-1789 . Sdiic .. 2.59

DAC801. D to A IC gives you an analog
output up to 20 volts peak-to-peak with
8-bit digital input. Interfaces with all
popular logic families. Low power con-
sumption. 16-pin DIP with data.
B e A e e i 4.49

9400, A highly linear frequency-to-volt-
age/voltage-to-frequency converter that
operates up to 100 kHz. |deal for mo-
dems. Single or split supply 14-pin DIP
with data. 276-1790 . ... . .3.49

278-1345 ... .. ..Set4.49 hole. 275-709 . . .. .. 2.79

Let’s Wrap! ﬁ\ Piezo Buzzer
DU 9

', L

. o | D99

[ Wire- Wrapping Tool. 412" I0ng
metal. 278-1570 . .............5

[E] 30-Gauge Kynar Wire. 50-foot

spools. Choice of colors . . . Each, 2.39
Aed #278-501 White #278-502
Blue #278-503 | Yellow #278-504

For 1.5 to 20VD

Loud 4.8 kHz signal gets attention.
Ideal for battery- powered circuits—
draws just 12 milliamps at 9VDC.

1%x¥s" With leads. 273-060 . . . . .

2.99

Text/Tape Electronics Course

Developed by
Texas Instruments
Learning Center

Reg. te
Items 43.85

Complete Course

3295

DC Ci 1. An easy-lo-\ 1 introduction 1o el&ctr&ciry voltage,
current, Ohrn's Iaw. paraliel circuits and more. Fully illustrated. 480 plgns
L L e T er T~ b g R Separately, 6.95
DC Clrcuits Ve divi , cap ind fi las and
more. I!Iusmlled ﬁoa pauen 02 :mzn ....................... Separately, 6.95
bDCc Clﬂ:u.ll‘ Audio I.ol.l'lllﬂ@ Six ttes that reinforce the

/ol ] an&' 1t Learn muonlcs fundamentals at you own
PACOTORIZANT -, e R 8 v e L D Separately, 29.95

An American Electronics Tradition
For Over Sixty-One Years!

Prices may vary at individual stores and dealers

Radio fhaek

A DIVISION OF TANDY CORPORATION
OVER 8200 LOCATIONS IN 76 COUNTRIES

CIRCLE 5 ON FREE INFORMATION CARD
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EMCol

CABLE TV
CONVERTERS

AND OTHER
00D STUFF!

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Converts mid & wuper
band cable channels
for viewing an your
TV set!

Ho. Maar0e7

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

95 Includes remote TV

s79.96  onfoff witeh and
sa. /8  line tuning cantroll
7495 Mo, Movarms

- /10

95

ETCO MKI1l WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

%"“‘ '8
VIDCOR 2000 CONVERTEH ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV
of one cabh program
whils watching snother
common |F frequency. Exper:.
menters — busld cable conver

89 9 Flestores yeur VCR's cana
No. Mavassy
ters, decoders, etc, With

Set TV to channei 3,
and 1he hand held
g rod dowt

Iln N!Zl“

Wipcor
2000

i) b

AL COMVERTEN

95

$17.50
- /10

tillitytor pregramening Re
Mores remate channal can
trol. Enables videataping
UNUSUAL FACTORY SURPLUS
MID-BAND - SUPER-BAND CABLE TV TUNER
Converta cable channeh 1o &
sshematic. No. 349VAM2

FACTORY SURPLUS UHF TUNERS

All solid state. ldeal for uoﬂr
imental work bullding, cable TV
L rln converters, atc. No. 34050099

MINIATURE FM WIRELESS MICROPHONE

Hides in the paim of your
hand. Reception on any san-
dard FM radio or receiver.
No. 3a0vasg2

29%

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FCC appyoved cryutal contiolied

wiralesy mikce & receiver. All

battary operated. Elscirat wide
$49.95 range rewpamse. WU mater
w15 Mo 34pvapss

2.2

FABTUHYSURPLUSV HF / HF
) ARACTOR TUNERS!

Admiral No, NC 31431, 95
BRAND NEW! Idaal for bulding
or repairing alctrenically funed
TV "FRONT ENDS™. A haed 1o
- find iterm ot & wnsational price!
(Sh e No. mavcios -

DUMPING! NORELCO ENDLESS LOOP CASSETTES!

9 5 Impotsible wo find at any
pricel
- aNgLE'SS‘

s : minutes ) :u J4IVABOS
s minutes o J4aVAGOS
IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEM!
—
88
$129.95

. /5.

SALE OF QUARTZ BATTERY-
OPERATED CLOCK MOVEMENTS!
Aecuracy of 1 man. | yese i
10 4 yeans pperation on 1 alks
line “C x|, |mparted frem
Wewt Germiny, No. ADVASE1

S4SVAEES Matching hands - 5240/t |
£195/w1/5 |
20 AMP REGULATED 12VDC POWER SUPPLY!

138 vedc ra load, 12 5 wis 1

([ 340VAISS m abiave. 10 amps — $54.05 SA0.08 ea 5 |

OUR LATEST 98 PAGE
4 F.\SCIN.&TINGCAYALOO
unussl

— — ETCO ELECTRONICS

I-E T c q NORTH COUNTRY SHD;;}NG CENTER

PLATTSBURGH, N.Y. 1

Chaek with order. plesss. Vit & Metsercard OK. [Sorry, na C.0.0.'y, Add 16%

for UPS & Handlimg IExests refunded] N.Y. State ressdents sdd T% sabes tax

Desinr b Export inquirkes invited. Dur Lehrphons order desk. never. closn.
Call 1518561 - 8700.

CIRCLE 24 ON FREE INFORMATION CARD

KNAPP ELECTRONIC PARTS

Modutec Meter Capacitor Voltage Regulator
0-30 AMP 49¢ -~ Fantastic Buy!
0-5 vbc 14.2v.
100ua. @ booORM IR, $3.95 s200mf. 25v, ~ 10/°4.50] 103 3amp *1.09
Transformer 2 Tri-Color LEDS Voltage Regulators
] D":" /,.55 Red/Green reverse volt. t -:V- ;gaaf: .
30V. = V.
| 1av. 1.5 AMP = Yellow A.C. 2/1.50 Z :f:\, ;:?:
3 Mount Ganters 2 high . >3.00 Infrared Emitter <® 5/5.50 10/9.95
Chassis_ (H.D.) and Photo Diode Detector Jumbo LEDS
Fantastic! #ﬁ:ﬁ%‘ short leags 1 pr.'2-00 R L Ye.;lgua /48.00
Mura Cordless Telephone Sl
79¢
Deluxa Cowl Cabinet = i Coto Mini Relay
*81u m———e=l) gV SPST
Grei Egger s M
$2.49 43-50 CR 4003-6 79¢
24v. DC Relay Voltage Regulator Solid State
Y &' X2 1/8" H 3PDT ~Z7% 10 AMP "} Boards - Buzzer
Power One Power Gold N ) ®|| v
=.5% Regulated Supply N1} contacts | oy oGV s $1.99
5:'2@35 gﬂgs Like P+ B KUP Series 2.49 Popular 98¢

Prime Transistors

Mini Switches ecial
Micro Switch Eca 123 AP orECatss | p bR
=.5% Regulated 6/*1.00 Foam + 80% Shield
5V. @ 12 AMPS SPDT 100/10.00| 5.00/100 FT.
wilong biue paddie 7 9¢| Dip Tantalum Caps_ [ Audio Amplifier
TRANSFORMER Compu-Lite e K
36V, ‘50: ?oars 22,33, 47, @ 6.3V
Sooms, 99¢ redpush |2288@ tov.
SEND FOR (illuminated) 1155'(::}:'.7-68(" 18y 25¢

A7, .68, 15,22 33, 47,68 & 35V

FR EE 1 982 mom #848-1181 sgc

CATALOG

or call us at

(813) 392-0406

add 10% for shipping and handling <

4" x 3" x 2"H s5-95

min charge $2.50

22, 68,1 (@ 50V,

H.J. Knapp of Florida, Inc. J
4750 96th St. N. St. Petersburg, Florida 33708
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FREE
CATALOG

OF
Burglar/Fire Alarms

Controls ® Power Sources
e Remote Stations * Holdup
Alarms e Wircless Components

* Magnetic Contacts ® Ultra-
sonic ® Microwave ® Infrared
e Sirens ® Bells » Glass Pro-
tection @ Shock Sensors © Phone

Dialers ® CCTV o Locks e Safes

%ountain west

4215 N. 16th St. Dept. RE-3
Phocnix, Arizona 86016

1-800-528-6169
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’ PAT. # 4,259,705 o a
WARNING!

HIGH TECH EQUIPMENT!!
MicroComputers, VTR,

Hi-Fi,
Spectrometers are often damaged or dis-
rupted due to Power Pollution.

Lasers,

High Tech components may interact!

Our patented ISOLATORS eliminate

equipment interaction, curb damaging

Power Line Spikes, Tame Lightning bursts

& clean up interference.

Isolated 3-prong sockets; integral Spike/

Lightning Suppressor. 125V, 15 A, 1875 W

Total, 1 KW per socket.

ISO-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
Protectionii= sl it Sl $69.95

ISO-3 SUPER-ISOLATOR. 3 DUAL lso-
lated Sockets; Suppressor; Com
mercial Protection $104.95

ISO-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skis; Suppressor; Labora-
tory Grade Protection . ... $181.95

Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876

(except AK, HI, MA, PR & Canada)
SATISFACTION GUARANTEED!
Electronic Specialists, Inc.

171 South Main Street. Natick. MA 01760
Technical & Non-B0O: 1.617-655-1532
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ATOH-GADIN .
Equalizers  Mixers™ LED Meters

STAMP OUT INFLATION WITH THIS
— BONUS OFFER —

5% 10% 15% OFF — any kit or AssemeLED PRODUCT

HOW?
5% OFF — 50% deposit and pay balance before shipping date; 10% OFF — prepay 60
days; 15% OFF — prepay 90 days.

Fall & Winter '81 — TEST EQUIPMENT
Electronic Component
Catalog FREE 160 Page Book

SEENING ELICTRONIC. COMPONENTS

A1 WHOLESALE COST "' %
We carry the Following: [ [RERED
TEST EQUIPMENT .'

WHY?

Inflation has finally caught up with us, however, by scheduling LARGE production runs
we can DRASTICALLY REDUCE our costs which allow us to give YOU a HEFTY
DISCOUNT and, more importantly, our prices are then even lower than before the price
increase. But, if you just have to have it right away the prices are shown below.

= BECKMAN

* HITACHI

* GLOBAL SPECIALTIES
* DATA PRECISION

* HICKOK

ELECTRONIC COMPONENTS
« JAPANESE & MOTOROLA Transistors
IC's. FET. Diodes
* Capacitors
= Resistors
* Connectors, Cables PALL CATALOG SLLCY FROM W LAR
e PAINIOEY BLADY PO A

TOWOIE.S U Xeeliitel.Vaco. ale OLM. SRS WILE O
- eller. ngar. Ace s . 3 r 4
- LS FUJI-SVEA INC.

OFFER TERMS: Return to us a copy of this ad stating the desired product and the discounted
price terms. AaRON-GAVIN will send your completed order form for your signature, return to
us and we will process your order. Orders must be postmarked no lafer than April 15, 1981,

FEATURING THIS MONTH — Kit — $84.00

Solid state electronics means instant and accurate reading. DOT and or BAR Pattern
display. Three (3) Color LED range display (each led white boarderad), Three (3) position
range switch! Allows you o track all the way down to-7dB or up to +26dB with only 3dB
separation. Never again will you make a bad recording, overdrive the rest of your audio
gear or, "Heaven Forbid” blow out a speaker. Just how good is it? This meter is the basis
for our new $600. to $3,000. SPECTRUM ANALYZER, 40 leds with anly 1%dB seraration
per band, also -71 to +26dB.

* Over 10 million components in stock to serve you
® Over 20,000 sq. fi. of warehouse in the East & West
e NO MINIMUM ORDER!

= ® CALL TOLL FREE
ﬂ FU]l-SVEA 800-421-2841
P.O. Box 40325 Cincinnati OH 45240 Local:;213:819:0220
Dept. Radio-Elecironics Sex:

STEREO GRAPHIC EQUALIZERS STEREO LED METERS

KIT MFG. KIT
31 Band EQ $328 $690. 20/40S (40 LED, 3 Color $84.
21 Band EQ 235, 480. White Boardered Rect. LEDs)
11 Band EQ 119 230. 20/400R (40 LED, 1 Color B9
11 Band EQ 149, 280. Red LEDs)
wimic & mixer Down to -71 & x26dB. Controlled Attack & Dela;
Equalizers and Meters avaflable In  rno ONLY 3dB Seperation!
Mono.

Phone

Company
Address

Call or write for full product information, specifications and pricing 1o: Aaron-Gavin,

City
F. Santa Ana, CA 92701, (714) 857-8710.
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VD.C. @ OOMA
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/8.5 VDL M. @ 200MA |
f T —_— =l lhﬂtvﬂb.'r:n_ m‘ R0L
TR-2 VOLTAGES AS USED IN MANY SATELLITE PROJECTS in,;gléﬁ{j!al.no Youg ﬁARTS §UPEHMARKET e
3 T = = = . m
SEC: 2 R/R = 24 V APPROY 1.4 AMP : . L ik f#"‘ eI e
CTamevunnana 12 ¥ (EA)$2.75  (2)s5.00 ||OLE 3,8 DUN BOUGHT SPEAKERS (WOOFPERS) (BQUAWKERS) (TWEETERS) (HIDRAMGE) i MmN
i 17,8V BEC FLANCE WY_500 WA T 5/8Y T 375 (13250 (| oanga 4 ;i o8 :
{—'—-1 BPK-105 6 D 8 OHMS vC * ALNICO MAGMET""SOUNDS PRETTY =]
I : M_GOOD TO ME"'LOOKS CHEEP"IS CHEEP" (1)§1.90 (2)§3. —
1 1ewrzeom PIGHY IN AN ANT WILL,FOR IT,§ SIZE IT,S :
. - 3 o8 A LULU, Y ALL WILL
m-12 B %m (RAYE3.23 TO MEAR IT 70 BELIEVE {T.-------i--- 1)§2:65 (2)85. ? r
| WATTS WOM. 900 to 15K HZ,.10 OZ MAGNET (1)§4.30 (2)§B.00
— - ;
USED IN VAMS,ETC. WHERE DEPTH IS A FACTOR,THIS 15 A SUPER | ¢ -
THIN BIG UMW SOUNDS GOOD TOO,8 OMMS OMLY 2 1/2 INCHES THICK Il i
= IF M YOU WANT BIG SOUND IN CLOSE SPACE"HERE TIS. EA.$7.80 -
r
IN PLASTIC CASE,W/7 FT. CORD AND 3.3 WM PLUC ON END,HANG g - H
IT OM YORE BELT, YORE VISOR OR SLEEP OM IT-----EA.== §2.45 o =
E 1 INCH V.C."SHORE SOUNDS GOOD"=ssm=mmmmm=(1)$4.25 (2)$8.00 1?:?- o "
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RADIO-ELECTRONICS

g

$24.95 TRS-80/APPLE $24.95

V-1000

Vista
“V-DRIVE”

THE LAST WORD IN 8"
5% FLOPPY-DISK ENCLOSURES

THe VISTA V-1000 FLOPPY DISK DRIVE SUBSYSTEM

® New low prce

4]16‘:. lBI;( {202%:255? ns.)
pes for $24,
l 6 K Specify Cgmpgler “AM

CENTRONICS PRINTER

* Cenironcs complete panter

#® The 737 has everything Check

$835.00
32K STATIC RAM BOARD
o =y - S-100
2] 16K 4 MHz Kit . . 150.95

MEMORY EXPANSION KITS.
Call For Volume Pricing
Model 737 -\,_‘_*
and compare the features. W
- r 2 or 4 MHz Expandable uses 2114L’s
16K 4 MHz AST .217.95

leintn o UL ared 051 L]
fprovited o ne exr Charge (0 eiemal side) @ Deth o rack rouriatie @ Fastees

Fartrg @ O

32K MHz Kit . ... 260,95
J2K 4 MHZ ART .339.00
BareBoard. ..... 3985
Bare Bd. wiall parts
less mem .....99.95

al out o iy Bivvice and ParbnanoE
DISCOUNT PRICES e
P P S P ) a5
CABINET v ) s mond v ey powwr aupiy & catiel - $1495
CABINET wen 21 crutss st v (rchuie powsr mpply & catiel  $1995

fA TRS 80® MODEL I,
PMC 80- ZENITH H89,
S-100, etc.
ONLY 310 ea.
MODEL V-801,
80 TRACKS, SS
®  ONLY 425 ea.
2 DRIVE CABLE .20.95 4 DRIVE CABLE . 30.95
» MOSTEK MK4015
" 4K Dynamic RAM

i!" Refresh while supply lasts only .49°
Pin equivalent to MK4027 except has 1 ms.

Z-8 CPU comes with
Tiny Basie & debug
program on the I.C.

BIPOLAR CPU SALE
Signetics 8 x 300 8 bit CPU

While stock lasts 14.95 ea.
UV “Eprom’’ Eraser

Model UVs-11E $89.95
Holds 4 Eprom's ar a ime
Backed by 45 years
expengnce

Model 5-52T... $325.00
Piolessional Indusinal Modeal

NON-LINEAR SYSTEMS, INC

TOUCHTEST
S-100 WW 20
$2.99 each DIaITAL

muLTiMeTer $31995
FIRST QUALITY AT SURPLUS PRICE

2708 EPROMS
PRIME-450 Ns.

8 for $29.95
4K STATIC RAM SELL-OFF

N
ERS
5110

hL

£t-231 AC Current Clamp .
DL-241 Delxue Test Lead Kit. i
TL-242 Square TestLeads. . . . ...

The Preferred S-100 Box
The new Serles || CPU Board features a 4
MHz Z-80A CPU and full-feature front
panel. 20-slot actively terminated mother-
board, with 25 amp power supply (50/60 Hz
operation, Incl. 88 cfm fan).

ops,  $1795

TTTTTYTY Zl0g 61044

Same as TMS 4044 but designed specifically
for Z-80 based systems. This is lull-spec
4K x 1 AAM, 450 Ns.

While supply lasts $1.49 each.

SPECIAL PURCHASE
$59.95 Limited Supply $59.95

16K Altair RAM Boards. Fully Populated as Is.

FLOPPY DISK DRIVES

QUME" Datatrack 8
« Double Sided
* Double Density

ACP LOW PRICE $569.95
Tandoen TM100-1 5%" Disk Driva.., s
MP1 BS1-5%", 40 trachs s
Shugan SA400-5%" 35 tracks ass
Shugart BOO/BOTR 8”. . tes x
Sismans Shugan Compatible Model FDO-120-80.
PERSCI Mode! 277 Dusd ... .. .
MP| B52 5%" Dual. .
WANGOVSIEMENS 82 Sieipibsaaqrage
MP1 01 Double Track Single Side, 00 Tracks.
MP1 02 Doubles Track Danaity Double Side, 160 Track....

SYSTEM 2A

with Z-80A CPU 4
MHz, 64K RAM, /O Board, 20 slots, front
panel, double density disk controller
board. Full 1-year warranty.

List $3795 ACP Price $2995

8800 MICROMODULE ™ PRICE LIST

MOCELNO  DESCRIPTION PRICE

DEODA Singhe Board Microcomputer $40300

D609 Advanced Single Bd. Comp (6809) 595.00

8801 16 Siat Mather Board 17500

9602 rd 7500 = 5 user programmable Tunction keys PR1 Cl N G
9503 B Siot Mother Board 10000 . B2 Kaza with numaric keypad

9604 Power Supoiy 27500 = 1602100 resclution $1 Ugg 00
9605 DC Input Power Supply 32500 * B0 character screen L

9810 Unility Proto Board 3900 PC-B001TA Microcomauter widZKAAM __ $129500 1090 .00
9811 Anth, Proc/Mamary Module 48500 PC-B012A U0 Unit wid2K RAM

8612 Butlered Uity Proto Board 49,00 Expansion siots . . . T95.00 869.00
9616 32K EPROM/RAM Modide 250, PC-BO31A Dual Min|- D 129500 1099.00
9517 EPROM Programm PC-B0I2A Add-On Du

1085.00 w0

TractoriFriction Feed 86000
A Cable lor PC-8023A Printer 4995

9629 32K Static RAM 450ns 1201M{A)} High R I
96294 32K Suhic RAM 2003 a95 e meatulion | 26500 23900
630 Card Extonder 6800 JC-12020H{A) High Resclution
Multiple Programmabie Timer 39500 lor Monstor wiRGB Input 1195.00
B Channel Duplex Senal 1O Mod 39500 PC-B091A RGB Cable for
9655 Intetkgent Tape Controller 55000 JC-12020H1A) Color Manitor 1995
96103 32132 110 Module 27500 Basic Lln?‘uqe Learning Guide
26702 Cantact Closurg Module 35000 PC-8001A Microcomputer

nce Manual
PC-8012A 170 Unit User's Manual s
PC-8031A Dual Disk Uiser's Manual

RETAIL STORES OPEN MON-SAT
SH_:FIE ®1: 1310 "B" E. Edinger, Santa Ana. CA 92705 Showro Retail, Warehouse
STORE =2 542 W. Trimbie Road, San @, CA 95131 » (408) ME-TO10

UNPOPULATED BOARDS Also Avaitabiei

“*Retail prices may vary.

BIPOLAR PROMS

MCMBETI0 Ascli Shifted 12,85

Box 17329
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quality ractory rested products only,

2. Guaranteed Satisfaction

Centronics 739 ...
We do 200 | Vista V-30025 cps
Custom Pl‘?’iflmmmﬂ LM 2017H Froq. 1o Voil Conv 2199 \a

B252383308000745188., . .., 438 Av-3-3850 2d9s: | MU IS0
BS1IS (DTS ... (1208 AY-53507 40MH paa’ | | Srade oo
E2512388 10745388 AT . 4 29 MEM 4363 Moslet Smoke Delecior 795 tazac) L5

1268800748347 284x410C 4 27508 32 x 8 Prom (IM 5600} 25
B28120/5823748287 (258x4]T8 , 4 ULN 20034 7 channel Orvar

1305004748570 (51 2ea10C .50 MCM 14505 84 bt Statc Ram
SR A | S,

PeauTibaTasiouiTs 12gs | SPA3Opto Coupler.

4Ky

411
o e
TrIGE0/MK 4096/
LM 387
3231
MC1372
MM5298-4A/8
COM 5037 . 4095

MICROPROCESSORS == FLOPPY DISK I/O
ZDOG1 16 b4 o BME 318000 1771-01 8° & Mindicpoy
8002 16 b4 1o B4K 149.00 it 1781 Dual F
80, 3 3Iss 179101 Dusl Flopgy
oA 283 179102 Dual Floppy
mo jiHmen) L 2| TheRRH
e 2114L 450 1404) A5 Sage| | B A001 Da S0 arwtor
B2 i ORI 8 o :
AL Sl e Elazoon s 87 798 FLOPPY CHIP SET
2801 D91 4cx' o Double Density
%,‘Mm” 7‘:0?.3;: ',g§ :?];E ,gﬁ Double Sided  Includes: 1797
e, ) '
itk Gpmeney 38 4 ) (3Dl
el 3147 Low Power 4K Siatc 995 835 695 A/D CONVERTERS
BS02A 83415 285 a8s aso 8700 8 bt Binan,
g | arosamrs
BBCOB 2O MHE ... NAMIC RAMS 9400 Voit 10 Freq Con
P LT 4 8750 3% Digt BCO
Sot of B416's 300 Ns 2495 14D8LE 6 bt
0039, 4T158K (16 Pinh 743 14D8LS 8 tut
INS BOTIN A0 4K x 1 (18 Py aps DioA
8755 ADDO 4¥ » 1 (22 Pl 9%
arin 4088 0011 16 B 188 DAC 100
(18 P 7
€800 814553 18 Peburo 41a i TV CHIPS/SOUND
Bone o9 361 1100 5 AYIAS00-1 6 Games AW
s i L. aes AYS8811 Cokor Commiar
m SOS 795 ‘38803 1 Roadrace
!DVA“c ’D w m e s a9 AYISE00-1 Wipeout Gﬂ!\r 250
AMD511 Antn, Processor . 17500 $19.95 sz 130 AY30E07-1 Shooling Gallery 895
9512 Areh Processer 17500 AY28910 Sound Generator 1295
:’!‘;}gl‘{!mo‘:::iﬁg :’g g: BNTEATT T Sound Generator .. 305
D510 U 1895 MS300 Prascaiey
LM1880 AF Modulat
Z-80 SUPPORT CHIPS LERL NNSTI00 g‘sncmcnuﬁ‘:w
ZBOPO 28 MMz 873 ) 1
m-:nco ;o MHz 1295 tF MR Modulator L
80C 5 MHz 878 18 .
ZBOACTC 40 MMz 1298 Bl m‘-ﬂfgigﬁn o
Z600MA 2.3 Mpz 2998 B MCA024VED :
ZBOADMA 40 MHz 2695 ey LMS60 VCO
mza:'s“lq% e 548 £ AAZ206 Function Generator
ZRO-SIO/T 25 MHz 3595 ~ SHIFT REGISTERS
ZB0A-BION 40 MMz 3940
280-8i072 25 MMz 350
280-810/2 40 MHz - 3040
8080/8085 SUPPORT LED READOUTS
BIBKBIBA 0. ... 2495 s P O ey -
758 L0 with Eprom 84588 nw 20 fed  Comm Cobua
ey 30 M me Gomom
220874 7
B212B0HLO .. ..o 278 feosh 00 Bl Cone Camomei+li
B2 14 Prioaty Int... e e
8216 Bus Drver B | oo e i1} CTS DIPSWITCHES
8224 Ciock Gen 85 puoed 500 Geee Cames Catem 1 CTS2002 175 CIS2087 175
B224-4 (dMHD). . 75 = 0 rge Comm Coman ! CTS208-4 175 CTS2064 108
8226 Bus Drrver .. 298 PO 00 e Cown Catome " CTS208-5 175 CTS206-9 E
a2 Drvvar . B5  FWDRTAID 100 M Cuun dasce 7 CT820646 175 CTS206-10 195
8228 Sy, Contral 50 WPS0RTME 000 Rl 43 ] Mesdecos ne
8238 Sys Cont B0  WPORTNO 60 fei 47 5g Dgt N0 e CONNECTORS (GOLD)
5243 /0 Exp. y =A< 00 N MRETTIN 0 S o it DB25P (R5233)
8250 Asyn. Camm A TR e b P e DB23S Femab
gas1 vo 95 hios 200 Ml Mrwcs Deosy | Hood
B253 Int Temar .. 129 oy 770 Red & 17 Hewdnoes ey Set wiHood, Sale
8255 It B0 Male X0 Red Ay G 22144 WAN, SIT. KiM
8257 Prog DMA 1843w Ve A <X/86 W, ST, MOT
ummo? Int.. -1 FAKNE] 300 Red  Coem Aeaxie ghe O 50/100 5100 Connecior wiw . 4.
8275 CAT Cantralier ABEE AT X0 R Com desk i f i £0/100 5100 Cannector B
8279 Prog Keyboard 1588 WI g bui &""M ”‘ww : MAKED gg
8800 SUPPORT CHIPS i 35 T G bmin o ' %100 Sound Board
810 128 x 8 Ram, 75 AT 300 G Owrlow CA Lw 0P "
i B o =S Chomewe
@36 proiiyin, 075 AN NS fembemimp 3
8834-1 512 x 8 Eorom ) 98 o X0 Tees avote Rgp 0P 11
4 IC SPECIAL PURCHASE
i o [T
DPE0S Octal Driver %
i bl by 12% mm:f.s-r:‘ll‘sahpémm
MC10145 164 ECL Ram 450 | Aol Sound Bd..........2430
v FBC 4385
AR Balle e 10 e PRINTERS
8502 SUPPORT CHIPS 4
SO PIA... i B0 r]
6522 Mult_.. ... 118 ]
8530-002.000,004.008.. ... 2188 0
8532 1098 o5
8551 .. .95 .T.50
85
o
95
00

12

CHARACTER GEN. i
2513001 (W) Upper .980
2513008 (51 Lowaer 1095
2513-ADM3 [5V) Lowar. 1495

Dhlslﬂ 12° Green

VERBATIM DISKETTES | oma01313° Coor
NCMeaT1a Ascl Shifed 100% CERTIFIED ERROR-FREEI

&l y il 13.45 ’ ¥ “

MCMEATE0 Alpha Canfrol 1345 ,:: m“;::;;“'" maLE-oes

53501 Soht Secweed RS B0 o ]
UARTS/BAUD RATE 82510 1D Hoke Hand NS Moo ric 15
TR1G02E (3. 12V 158 W% 16 e Have Mermpoks o
AYSTO13 BV, 12V1 495 S
astoaaisz ey ses LR e o
AY510154/1BE3 18] 695 o 2 US. Funds Order
E4D2 e el " Sechoma THS 80 1ic mas S P
SaSADS i 10 Hole Hard 15 Aogle. u® O 1000
2350 USAT ggs ST Merapar; u»
16715 Astros 2a0s ® 48 TAACKL BOUILE BER BORELE BERICTY e
SALE TR14728 Bos 001 Sel Secies SA 453 A 5 e
MCT4411 rremeneeeee Tes HOU0 10 Wk i BASF WANGCO i
bty l 16 16 Fide o Micsot e
Woisdi ‘923 ® I 168% CENTIFIED IRERETTIR
e 1035 FOM0L)  Soh Sege Oensty 3740 s
218 . FONOI 32 W nsw
INS 8250 1585 rramai s

KEYBO.
AYS-2370.
AY5-3600 1375

Irvine, Calif. 92713
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: 7 um
ARD ENCODERS '0M00! Soft mutw Seed Doutie Devaty 3740 LT
1378 VOLUME DEALER PRICING AVAILABLE
WE ALSO STOCK DYSAN-CALL

Fotal 3 from
Order, We reserva tha nght 1o
stiute manulaciurer.

FOR INTERNATIONAL ORDERS

1310 E. Edinger (714) 953-0604
SantaAna, CA92705 TWX:91(

MEC Green

AMDEW/LEEDEX Video 100148.00
AMDEK/LEEDEX 13° Color 309.00
PRICEOX ':‘. AMKER/LEEDEX 12° Greon 179.00

§
?“’é;;gé EE;
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2
26
SHT400N SN74123N 59 TALSOZN 28 TALSIBEN 248
SNT40IN 22 SNT4125N 39 TALSO3N 28 TALS1BEN 1.15
SHT4DZN 22 SNTA1Z6N 44 TALSM4N 35 TALSIBON 1.15
SNTH3N 22 SN7aizall 89 TALSOSN .28 TALSITON 1.9
SNT4MN 22 SNT41328 60 TALSOBN .28 TLSITIN .89
SHT405N .23 SN741388, © 75 TALSOON 35 TALSITAN 89
SNTABN 23 SN7TA13N 95 TALSION 28 TALS175N .89
NTAOTN 23 SNTA14IN .79 TALSTIN 39 TALS1BIN 220
26 SNTAV4ZN 205 TALS12N 33 TALS19ON 1.15
SHTMON .23 SHTA14IN 295 TALS1IN 47 TALS19IN 115
N7410M 22 SNT4144N 205 TALST4N 95 TALS19ZN 98
SNT41IN 20 SN74145N 62 TALS1SN 33 TALS193N 98
SN7412N 29 SNTAT4TN 195 TALS20N 26 TALSI4N 115 Service
NT413N _33 SNT4148N 120 miggm .g ;:g]%: : "®
N7AN SN74150N 1,09 74 ; ;
e bl Apple I1° “64K
HIN N7416ZN 67 . .
NTGON 22 SNTAISN 67 HLsEN 33 Z4LEAON 1% e e Srapnics Plottr. 2 %68?? &:r!rtlcé;drd M axl-system
SNT4 : ; | 4 emar
SN742ZN 29 35?:1@5 ‘;g TALSIZN 33 ;:tg:g: l.gg He 5 1047 glunrlyMasle‘l: FuIFnlx QBR Dgw ﬂ%gg * Disk Il wicontroller Call f i
SNT4ZIN 29 SNT4156N .78 TALS3IIN 55 14 1/4" Single Master Flex. Disc Drive or 2 i
SN7425M 29 SN741STN .89 TALSITN 45 ;:Il:gg: ;;g :': zg:‘ﬂgnrlil‘:::ioﬁmu %g = Apple Il w/48K a WOF more pricing!
e A A ot a0 I e P e Pt RoM 13000 Total Value $2719% your price $2229%
SNUBN 45 ShaieiN s M LS 9 TlsaeN 110 Hajapa/Culptt ROMS: o 53\!8- For Pascal System add $425%
gu;g: ﬁ gﬁ;:“lg: -gg Uorpioidy g iy Es HP Serial Interface (F$-232C) | 350,00
; } ; G HP-83 $1895.00 ‘“Apple Prod Id 1 "
SNT437TN 25  SN74184N .87 TALS5IN .26 74LS253N .98 e Products Sold In-Stor:
SNT438N 2 SNT41B5N 87 T4LS54N 29 ;:tgzxs;: g HP-41: Powerlul, Yet Easy to Use pp S € ONLY
SNT43%N 20 SN74186M 120 TALSSGN 29 i » The HP-41 commilnicalis with VISTA COMPUTER
SNTA40M 19 SHT4167TN 195 TALSTIN 45 T4LS25ON 2.9 HP 41-CV. " youl Tn words a8 well 8 numbers m.-;;:::::lmm B 0 e 208 o s I
NT441N J9 SNT4170N  1.60 TALSTAN 42 TALS260N 85 = ¥ou can c:slamn.:ems HP-4110 B  Vicionso-sosdicarg . . f TTamo0 Hew mmws.gm s TN, LA
Wislon m romscs Printee wane
ﬁ;m: g; g:;::;gﬂ ‘;g ;ig;gz 543 ;:t%: 2;: - ?gét?lxr:'nlr?;‘?snllﬂ and easy. Nlmwmfl * Controliar. ... mg "-«': Apgleact |l Firmware ... .’2.‘2
X i v Mamory saves Micromn Z a0 Sotuand ..., coer 2000 Ao Choeh . Er
SNTA44N 85  SN74174N B9 TALSTEN 45 ;:LS:I’SN 1.75 ., Evoa'::{';ou! B Rameard e Aol Graphiea Tabia % mn
g::ﬁ: g g:;::;éu ?g ;:%N 1::: ?4%3‘?{3” 4& * Optional gﬂﬂpnerals allow you ;ﬁmm“pumu % .Eﬁ !wﬂ-wl:’:’ml (R g:
SN7447N 65  SN74177N 75 [ 7ALSBGN 45 74US283N 99 {2:4pand. caPablitiss Woiaia Compat kil ape G -
SNTABN 79 SNT41T9N 134 TALSBON 57 7ALS200N .99 e Remiea 15085
SN74SON 19 SNT41BON .75 7ALSBAN 75 74LS203N .99 eyt s
SNTASIN 19 Sh7adeiN 175 [l 74LSIN 75 TALS20SN 110 HP-Optical Wand. i
SNTeEIN 18 StrteN 75 TALSREN ;:LS”B: L] HP-Platter/Printar an "
| ; NT41BAN 225 1 LS324N 1. e
SN7459N 25 SN741B5N 225 HLSIOIN 45 TALSMIN 195 s HAMST= ) * :".
SNT460N 23 SN74186N 9.95 TALSI0BN 45 TALSMBN 1. = e
SNTATON 29 SNT418SN 390 TALSI1ZN .43 ;:Lsssz: 1.13 MINIMOVER-5 Con g S
NTATZN 29 SNT4190N 1.15 TALS113N 43 L5353 4000 Wew muuwmnu 3 5 LA
NTATSN 34 Sn7di9in 115 [l 7405114N 43 T4LSIEIN 149 ﬁdgbd‘ ROBOTIC ARM 2o Mew SeatiVeiea hecogniten VETZ .. . bG8 aw
N7ATAN 34 SN74192N 85 TALS122N 55 TALS385N .60 ==
N74TSN 38 SNT4193N 85 TALS123N 119 TALS368N 69 Complately
SNTATBN 34  SNT41B4N 85 TALS124N 135 TALSIETN 89 Assambled
SNTATSN 480  SN74195N .68 74LS125N .89 TLS388N .69 Wikpplicaticns
SNT48ON 48 SN74196N .85 TALSI26M 52 TALSITIN 189 Manual
SN7482N 95  SN74197N 85 TALS1Z2N 70 TALS37TAN 189 Kbl
SNT48IN 55  SN74198N 139 TALS136N 49 T4LS375M .69 Lo o )
SNTA85N 65  SN74190N 129 TALS138M 85 TALSITIN 195 L Eodolip Asaambly
SNT4BEN 35  SN74221IN 119 TALS139M 85 TALSIBEN 195 Robatic Priciples p )
SNT4BIN 175  SN74251N 95 TALS145M 125 T4LS3B6N 65 SArlincil Intaliossee Exsarimants
SNTABON 39 SNT4273N 105 TALS148N  1.49 TALS3B0N 1.95 & Computsr AT and Shmea
SNT49IN 57  SNT42TaN 75 7ALS15IN .70 T4LS39IN 195
SNT482N 45  SN74283N 1.40 T4LS153N .79 T4LSI9SN 170 1 00
SNTAS3N 45  SN74284N 3.90 TLSIN 170 LSRN 235
SN 65 Snrizeon 13s [l 7aLSiseN oo ziisosen 175 [l Amsascsoiare orThsso s
SN7496N 60  SN74208N .95 TALS1STN 85 T4LSGTON 2.29 NwI::i PllcaL one Mansa o s16m
S s fuem e lpei o s
s 1. SNT4366N 68 1 105
N7410TN 32 SN7436TN 68 TALSI6IN 115 BILS9IN 169 California Computer Systems 2200 We only offer Apple
Moy 195 Snraeon 16 [ Tesien tes O™ ' W SuPER s-100 BUY! New gjoopic software [Fefisybindy
N . N74300N 145 1 - !
NT412IN 29 SN74393N  1.90 by our software staff.
N74122N 30 SN744 i
90N 1.80 LI N Euﬁaﬁ 45 2 ;’:‘E":‘:‘TL":::‘ Visicalc—How Botter Than Ever 16900 WORDSTARThe Banonmaor s o
: 5 siplot raj 'ordprocessing software requires Z-
CM os i * CPMTM22 e e v vgl“:r'f\.f‘l"lol?lnyr:érlls 149.00  KB0x34 <3 i
B * Z-80 CPU 4 MHz wiSerial Isitrend/Visiplot—Visiplot VTS-B0 CPIM Wordprocessor has no
CD4000 89 = wiTrend Analysis 239.00
CD4001 ‘% Double Density D-[Ik Contreller : Visidax—Tha Litlimate rﬂ;:n;;}ﬂ{\;;;::yn;:ﬁ:ﬁ:&u
gm -89 Interface to Vista V-1000 Chassis 5 D:]MS \Hé::cllc L‘-ornl:sllble 219.00 How
D4006 1.50 isiterm: mmunicate
S : %l Fon coupiere sverem 1899.00 A orsEme o MAEACE W s
CD4008 B9 95 FO BPI General Ledger 299.00 tion & chained printing
CD4009 3.10 with (2) Shugart Double: Density BPI Accounts Receivable 2900 SpE|| GUARD-WII proofread Wordstar
C04010 LM30TCN/H .28 1.75 Floppys mounted. add 1495,00 BPI Inventory 299.00 ]
c04011 LM30SCN/H 88 % S LVISE0Text files againsi an
T 2 kil Systom X word d
gg:g:g LM 1.49 g? Frotn cllps Infotory Inventory Svslem 280.00 169.00
CD4014 219 it T Microcom Microcourier 229.00 SUPER SORT-WIll sort, merge, &
Chaoie 5] g s mé“frﬂ'.'r‘w”ﬁ.ﬁ'ﬂ'ﬁﬂ"ra?"; égﬁ R it svieoton cayuwe S0
i e 5paci 9640 s1ass Wl Sioneware DB Mas 189 FORTRA 80-By Microsoft 195,00
CD4018 275 F ity P (For above) 88,0 COBOL 80 By Microsoft 749,00
CD4018 1.29 roto Boards ACS BASIC ACCOUNTING SYSTEM, Total
CD4020 1.29 PBG 1605 PB4 5400 accounting system includes GIL, A/R, AP,
CD4021 1.49 PEIGO. .| 1800 PB2OI.. . 07.00 PAYROLL 699.00 Now
CD4022 319 PBi0 3505 PhsbiAKe 12900
Chise e ER3S = Breakthru in Apple II® Mass Storage!
gD 148 |m Vista A800 Quad Density DMA 8" Disk
Codoas 18 === Controll
04029 : ; ™ ontro er
Coiom e AAU:I' -Cg{\T — 52,58
CD4031 ; 80 utomatic Answer /
CD4032 ; 9 i
CD40234 . 3,49 ggggtsgﬁgnect Model ABOO. ... onl;«$595mn
CD4035 £ 1.9 o T
coior 138 10 M| 070 ISpema! Complete Subsystem Offer |
oIt B ACP 24595 = V1000 witwo Qume Datatrack 8 s Cable, ready 1o run
s L] CAT™ List 198" = ABOD Apple Il 8" Disk Controller
CD4044 85 1 - 00 ; o0
codud o8 o Answer Originate AGP 16990 Total Value $2939 your price$2495'
CD4047 1.25 3.95 ™ "
= i [o.caT \ATARI 800 & 400
Srreid 7 o direct Connect 8 & 4
19005 Tacast 119 0:300 Band. 8 -\ Personal Computer System
o o 275 List 249+ ACP 189%° ATARI 800 $79900
; 4C154 ; i 395
295  T4C157 i ; e — ATARI 400 g37500
925  74C180 | i | Single Board
130 740181 1. ; : . ‘P Rockwell cfm ors ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, BASIC
;g ;:g{gﬂ / 4 P! ‘Language Programming Manual. 800 Operator's Manual w/Notebook,
W 747 i LMTIONH ; : A ; 16K RAM Module, Powatr Supcr:!I'\:. ™ Swn!ch“ﬂm?x i
35 74CI74 135 LMTTINH i A AIM 65 wi4K y T o~ e e
35 TCITE 135 LMTISN 1. i BASIC AOM 93.00 o r 00 Rese Mgwira 10
35 T4C 182 1.65 LM723NIH J ¥ : [ " ren g B L it P st
B nows 18 bl sl LS L
: 1, 7 . 3
35 T4C240 219 g:;%: ¥ TOTAL SYSTEM widK 9. s e ! D0 1 RAM Memory st 14800
35 74C244 219 - SNTSAS4N . SYNERTEK SYM.1 i TR UM Memeey Mast 25900 =z
35 r4cars 23 LMTATMIH . SNTBAG1N S0 Z-B0 STARTER KIT 7.00 5 Buaa
.35 T4CaT4 239 LM748NIH SNT5492N | SD Z-B0 STARTER KIT ALT  BASIC 400 :»:,.-E ; 4 :r‘?v:'::r ks >
13 riom sx Wummel ax v maewcan” gE == i S, SRR |
‘99 MMB0CS5 10 ; AR s RCA COSMAC YD ; * ; :;'2(“:,“:,",‘;",; Paee Careas Pt 1wt 2
205  MMBOGDT - 128 TioecP. 1k CROMEMCO Z-80 SBC o B hmlewa o Gk o inco X
RETAIL STORES OPEN MON-SAT P.O. Box 17329 Irvine, Calif. 92713 DRIVER'S LICENSE » OR MAJOR CREDIT CARD o
STORE #1. 1310 °B E. Edinger, Santa Ana, CA 92705 Showrooms, Retall, Warehouse i i i _ # 15 REGUIRED ON ALLCHECKS. MONEY ORDER ]
STORE T AR iy e can AN AR Shouiciiok: P Direct Order Lines: (714) 558-8813 e 2 el
**Retail prices may vary. (800) 854-8230 or (800) 854-8241 SHIPMENT OF YOUR PURCHASE 101
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RADIO-ELECTRONICS

-

[

v : |250nS) $4.25
Z-80 $9.20 6809523.50 2101 (256x4) $2.70 4116 (180n5| 4.95
Z-B0A 9.50 BOBOA 4.50 2102{1024x1) 3.20 4116(200n5| 4.50
6502 7.84 BOGSA 570 2112(286x4] 2.80 4116 (300ns| 4.10
8800 7.50 BOI5 550 2114 3.20 uumo-smsau
6802 11.46 8086 8550 2114L-2 450 8155

8080A SUPPORT DEVICES 2147 (akx1)  6.64

6520 $6.05 B25] $4.90 MISC

8522 9.95 8253 7.50 8282 $6.72 8288 524.51
8212 225 8257 1000 8286 6.72 INSITT1 2413
8218 2.00 8259 1150

8224 250 B275 32.00 16K RAM

8228 4.50 8279 7.20 EXPANSION KIT
8238 4.50 For TRS-

Eiousitnous  ForTRS BOMde v ). Avpl
2708 $6.20 275851250 P

2716 7.30 @748 3770 Set|8pcs. UPD416C-2(200ns)$13.95
2732 1642 Data furnished with purchase on request:
MICROPROCESSOR INTERFACE IC's

BT20 §3.25 8T96 $1.40 7415242 $1.79
BT26 215 8797 1.49 7405243 178
BT28 2.30 7415241 1.10 74L5244 1.10
8795 1439

J4L5245 $2.86
74L5273 1.69
T4LS373 250

928 S5P5T B pos w/cover 54,93
930 DPST 4 pos wicover 845

958 SPST B pos Low Profile $4.28
920 SP 10 pos P.C. Rotary  7.81
832 SPST 4 pos w/cover 408 921 10 pos P.C. Rotary NCD 681
933 SPDT 4 pos w/cover B82 927 16 pos Hex DIP Switch 4.28
WE STOCK THE FULL AMP LINE OF ELECTRONIC ACCESSORIES
A.W. SPERRY INSTRUMENTS

Lhgie D h isplay
EZE\ 10 3)& Digit DMM with LCD Display .
EZB220 3% Digit DMM with LCD Display . .
SP1000F FET. Input Volt-Ohm Mlllalmmgm. [
SP15 Pecket Size Violt-Ohm Milliammatar. .

SP80 Extra Sensite Volt-Ohm Milliammetaer .

WINCHESTER CONMNECTORS AND CABLE

HEADER CONMNECTOR WITH EJECTOR
20pin$2.33 20pin$2.78 34pin$340 40pin$3.75 S50pin$3.75
RIGHT ANGLE CONNECTOR WITH EJECTOR

20pin$1.70 26pin$249 34pin$2.78 40pin$3.13 S0pin$3.75
SOCKET CONNECTOR

20pin$4.10 26pin$4.95 34pin $6.30 40pin$7.50 50 pin $8.10
RIBEON CABLE {Price per 10 feet)

20pin $5.00 25pin $ 530 2Bpin § 6.45
37pn S950 40pin $10.00 S0pin $13.00

ITT CANNON CONNECTORS
- D-SUBMINIATURE CONNECTORS

34 pin $830

DE-3P $1.85 DA-155 $3.10 DC-37P $385 DD-S50P $4.75
DESS 225 DB-25FP 285 DC-37S 595 DD-505 7.85
. DA:15P 240 DB-255 435
GLOBAL SPECIALTIES. CORP

EXPERIMENTOR
SOCKETS
LP-1 350.00 EXP-300 $10.50

QUICK TEST SOLDERLESS
BREADBOARD ELEMENTS
aT-595 $12,00 QT-598 $2.76

LP.2 2800 EXP-300PC 2.40 aT-475 850 OT-478 250
LP-3 76.00 EXP-350 610 QT-355 725 QT1-358 210
IC TEST POWERED ar-18s5 4.25

PROTO-BOARD

4001 Pulse Generator $235.00
0 PB-104 5001 Universal Counter $380.00
P8-102 Logic Monitor JUMPER
PB-101 i 100K Impadance WIRE KIT
PB-100 5 LM-1 x = 59.00

$12
Hlndbook $19. W Thc CAT Controller Handbook... §8. 99 Thu GB000 MP
Handbook._$6.99, B0 Assy Lenguage Prog_516.99, 6502 Assy Language

User's Guide...$15.00, inter X
Some Common BASIC Prog..514.99. Practical Basic Prog..$15.99,
Some Common BASIC Prog — Atari Edition..$14.99, Some Comman
BASIC Programs — TRS-BO Level |1 Edition..§14.99, Science and
Engnearing Basic Prog — Apple |1 Edition._. 515.98, TTL Cook Book__£11.96,
TVT\!pwn!llr Cook Book...$11,95, CMOS Cook Book..$12,95, Z-80 MP
11.95, Using the 5800 MP...88.95, The Cheap Video Cook
C. Converter Cook Book..$13.96, The 555 Timer Appl's
Smm:c Book/with Exp's...57.60. TR5-80 Interfacing Book 1._510.95,
TRS-80 interfacing Book 2..511.95, Prog. and Interfacing the 8502..515.95,
BOBSA Cook Book...513.95, MP Primer |2nd Edition)...514.50, Z-80 MP
Design Projects. $13.95, IC Op-Amp Cook Book [2nd Edition]..$15.95,
Guidebook To Small Computers.. $6,95, Mostly BASIC Ap for Your
TRS-80...512.95, Circuit Design Prog. for the TRS-80...514.50. Mostly
BASIC Appli's for Your Apple 12.95, Mostly BASIC Appli‘s for Your
PET...§12.95, CP/M Primer...514.95, The 5-100 and Other Micro Busses
dition]...$9.95. Your Own Computer..$7.
95.

LED DISP

LM723INS 45
M741N 35
LM7aTH 55
LM1458N .40

7812CK
7815CK
MC1310
MC1348
MC1350
MC1330
NEEBTN MC1358
POV

741542 $ .50
741547
T4L554
74L574
74LSTE
741583
741588
74L582
74L596
7415112
7415122
7415123
7415125
7415132

5% Barnun Film
Resistors

T4L5136% 35
JALS138
TALS151
7415153
T4LS166
TALS158
TALS161
7415163
TALS166
TALS169
TALS174
T4LS181
T4L5193
74L5194

TALS1958 .
T4LS196
74L5241
TALS5244
TALS248
TALS25T
T4LS266
7415283
T4L5295
74L5352
T4LSI66
T4L5368
7415383
7415385

1/2W 10 for 500

= SUNTRONICS CO, i

m— 12621 CRENSHAW BOULEVARD

—# HAWTHOHNE CALIFORNIA 90250
\TED NEXT TO FORMULA INTERMATIOMAL |
!'IDHEHDURS Mon -Fn. 10sm 15 6.30pm — Sat. 10sm to Spm

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE

(213) 644-1149  1-800-421-5775
Mail Order—Minimum Order: $10. Send Money Order or Check to:
P.O. BOX 1957—Dept. R, HAWTHORNE, CA 90250. Use your
VISA or Mastercard (please include expiration date). Add $2.00
posta; nd handling to arder. California resident

* OUR NEW 1982 CATALOG AVAILABLE ON REQUEST *
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BULLEY ELECTRGRNIC

P.0. BUX 401244R
GARLAND, TX. 75040
(214) 278-3553

Sound Effects Kit $18.50

SEE SPECIAL WINTER

I you have trouble sleeping and you would like the rest of
the neighborhood 1o share your misery then this little kit
will be for you! There is no way to accurately describe the
unearthly howls, screams and lones thal come out of this
kit. Four tone i

The SE-01 is acomplete kit that PRICES BELOW 3 § g E E §
coniasns all the paris to budld s The & ar E o
ible sound elfect -
Secwraicr Devgoes arcund | Super Musie
the new Temss Instrumants Maker
SMTEATT Sound Chip. Ihe <
Eoard provides banks of MINY REVISION 2 i} & w3
O wwilches and pofs 1o £ > J
program ihe | various com- o ] = B >«
Esnatans of (he SLF Cuedliater Basic Kit = = Eab 2
VCO. Noita. Ore Shol and (Basic Kit) Mz §<
Envelope Cantrots A Guad Op Does not inciude spaaker o E T KW
Amg IC 1 Used 1o implement swilches or 2708 ROM b‘- e 9 gi :
z{nir:wca;;:;g:“’:" N:myr.md:lnpllyru.mnrndsolwnmm-ngms&ulla&ﬁnp« w E ﬂ : e S
Mubliples Oscillator for even | Musie The unit features I Lo e oow
mode versaliiny The 354" x § pugr-llmld microprocessor IC that comes with ?O pre- g S5 u>
PC Board leatures 8 pretolype ?ﬂbﬂl‘lmmlﬂ short lunes. By adding the additional PROMS. '— E a © E a E
area (o afiew for user added 2708's) the syslem can be expanded to play up to 1000 e e R
::lrcu.‘n Ensity programmed notes per PROM. Jusi think . a compact electronic z £ =9 w = EK
8, thal will plsy dozens, hundreds or even (- o [=
fhasor Quns. Steam Traine. &t | thousands of salections of music. The kit comes with all 39 § 284
oliir siumde. The. LAl et d ronic components (less the PROM), and a drilled, D S o F 2
multiple of sppications The | Plaled and screened PC Board which measures 4° x 4W" Baz2=282
low price includes all parta The T watl amplifier section s on the sama PC board and m
assembly manual, programming charts and detailed TEATT chip drmlm S CHE Il g ot Aot i, lromia :N'EW to
specifications. Il rueh o @ 9V batlery (nol included), On board | -S4 SRiitting volume Sinice the unil works on 12 VDC or12 JUJ
" a2 g VYAC , vehicle or portable operation is possible. What do
100MW amp will drve a small speaker diroctly. o the unit can be 883 33
connected 1o your sterea with incredible results! (Spoaker not you !'”G'W‘ 957 Everything but a speaker, transtormer, z 2
included). T6ATT Is included. Available separately lor $2.13 each case, swilches, and PROM. Addmonal 2708 albums e
popular tunes .85 each oryou
can program your own PROMS u |nlmmot|un provided I =
w “ ’5 with thae kit instructions. Lists of available PROM albums are w
7 att Audio Am’ Kit available on request. (Note: Unif plays elecironic music ona |- a Al E % 9
SMALL, SINGLE HYBRID IC AND COMPONENTS FITONA 2 | Nofe al a fime, i is not possibie fo play chords or a matody 2S0=60
x 3" PC BOARD {INCLUDED). AUNS ON 12VDC. GREAT FOR | With harmony simultanecusly.) ; =<8 [
AMP. LESS | * Envelope conlrol gives decay 1o noles FIPNS
ANY PROJECT THAT NEEDS AN INEXPENSIVE + On board Inverter aliows singla voliags {+12) operation. z E S 2
;Hoar'lma;'mn @ 5 WATTS. COMPATIBLE WITH SE-01 OPTIONAL ACCESSORIES {11 8 i & E E'
- DIP Switches (One 8 pos.. One 5 pos) 2.00/set | IR o b = o<
e soldered to PC Bd. to access tunes) g =) g 2 = e
R fches Two 5 tion 2.
Doomsday Alarm Kit $9.95 otany ey ({52328
(=] o
g38338
o = o
sp8¢kE:
FOZE =

are mixed,

switches

and stepped al a varying rate. 10 Watts of crazy sounds. A |2 Super Music with one 2716 2K X 8 PROM filled with
ver 50 selections of additional music (1500 notes)  $32.00
3. The Whole Ball of Wax! #2 + case and swilches.

great fun kit or a practical burglar alarm. Complete with
PC board and all necessary componaents less speaker. For
6-12 VDC. ORDER DA-02

(For remote
Aftraciive Tan Plastic C
Wallplug Transformer
{For operation on 117VAC house voltage)

1. Super Music Maker with case and two S-poailion rotary

wiring to PC Bd. 1o access tunes)
ate

SPECIAL WINTER PRICES
$32.00

$39.95

10KHZ

we"! 377 Time Zone Clock Kit

Microprocessor/AOM clock kit keeps local time (12 hour

format), and 2 world time rones (24 hour format); Large

6" ORANGE readouts 10 min. 1D timer for HAMS. Comes * $1.00

complete with attractive plastic case and wallplug XFMRA.

= & Digit (hra, min., sec ) * Quartz XTAL Timebase

* 3 Tima Zones (Selectable) = Battery backup

* Feathertouch front panel = Quality solder masked and
switehes plated PC boards

* Seconds Resat/Hold feature m.“

* COD MINIMUM $20.00 + ADD $2.50 FOR COD'S
= UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD

HA
- vlu MC CARDS OR Ci
ADD 8% FOR SHIPPING
* TEXAS RESIDENTS ADD 5% STATE SALES TAX
* II.I. FOREIGH ORDERS ADD 25% FOR SHIPPING
DA 15%) NO FOREIGN COD'S
GAIJ. {2!4} ﬂl-“ﬂ TO PLACE CREDIT CARD OR COD

ORDERING INFORMATION:
Call or Wrile For Free Calalog

3/3.50

MNOLING ON ORDERS UNDER $10.00
HECK

SUPER SPECIAL DEAL!
STANDARD C-80 CASSETTE. NEW,
IN PLASTIC CASES. TOP QUALITY
ORIG, USED IN DIGITAL APP.

FAEQ. RESPONSE 300HZ -
1.30 ea,

INTRODUCING OUR
NEW LINE OF

HITECH KITS

Our Electronic itz are educational la natere, fun to baild and eajoyable ta play.
Each kit comes with complote docamentation,

0-50V 3A Regulated
Adjustable I'um hpm

With overload protection and
|power on indicator.
HKIT-503

Assom $28.50
Kit 52450

30W Single Channel Power Amp.
Compact power amp. with volume, treble
and base control. Excellent for boosting the
power of your partable radio, or cassetie.
Connect to your TV sudio and lxpetinnca the
real sound of your TV progr:

HKIT-300 Mllmblcd Slﬂ BB Kit$16.95

Programm: Music Door-bell

ic door-bell that has 8 b

tones.

Uses CMOS for low power consumption and has
auto shut-off festure,
HEIT-47A

Assembled $16.50 Kit 514.50

5 Function LCD Pen Watch

High Quality ball paint pen with built-in 5§
function LCD watch. Comes as finished
product only with gift box. 59.99

Electronic Chinese Dice
A 3 dice game kit ANl kinds of H.ml“
combinations. Fun. Assems28.50 | Wheel of
HKIT-31 Kit$2450 | Forfung

A fun gsme that

18Y 10A Power Supply
waes CMOS eircuit

Designed for your special power re-
and LED's to simu-

late a real Wh
of Fartune. Easy to sssemble.

quiremant. Has cument limit, ad). voits,
and cumant. Uses dual uowm trans.
Excallent for CB or power chai

HKIT-1810 Asam $33.50, Kltmio HKIT-8 Assom $10.60. Kit §8.50

Kiiz do not include xformer/bait /case

LED Stereo Level Meter

LSI circuitry w/pesk hold and auto ..l more items available.
reset. =15 to 42 dB range. 1-200 W Ple. u.'-n“*
input wisena. adj. Works wi/car Batt. ase sie o
HKIT-33  Asam $33.90, Kit$29.95 WRITE FOR CATALDG

To Order, send check or money order to:

Hitech Electronics

4425 W. Sopulveda Bivd., Torrance CA 50506
Phone Orders: (213) 371-2160
VISA and M/C welcomed.
Shipping and Handling $2.00. CA resident add 5% tax
PLEASE VISIT OUR STORE. Open 10:00-6:00 Mon. thru Sat.
Special =0 S Dl s it

CIRCLE 34 ON FREE INFORMATION CARD

ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (IEasic Kit) $49.95

2303" MOD 5“{Basic / Pre-amp) $59.95
Includes case & TMitinga)

2303 MOD 3 (Hi-Gain Pre-amp) $69.95

Inchides case & Ritinga)
POWéR SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
A blad $34.95

Slotted Microwave Antenna For Above
Downverters $39.95
LRI R L L R L R LR R R L R L]

PREAMPLIFIERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain oper-
ates on 8 to 18 volts at 10ma. Complete unit $12.95.
(The abo\re units are |dea'| iclr rsce.rvers counters, etc.)

EETERREREES

NET NE DECODER KIT_WI
%E.;c.uaoakgui:DTgAETs st .IEE. §E

B2 ks o ARTS oo S50

16 LINE ENCODER KIT, COMPLETE ngg
CASE, PAD AND COMPONENTS ...:.$ 3

12 LINE ENCODER KIT, COMPLETE HéTE
CASE, PAD AND COMPONENTS ,.v:$ 5

SRR RERERRERREREN *e8E -e

MANY, MANY OTHER KITS  AVAILABLE

mwmumu SALE for infermution end liyer on sther
HAL-TRONLE prociosts.

Thyat on
To seder by phone: 13132881780

B HAL-TRONIX
P.O. Dox 1101

v ...:‘::’:_.. Southgate, Ml 48195

DROEAS OVER 134.08 BE $38MT0 POSTPAID EXCEPT
ON [TEMS WHIRE annmmuc«mnm RECUESTED.
32900 PLEASE INCLUDE ATDITION.

OW OMDERS LESS
MMMM“ AND MAILING
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risms2y  the first name in Counters !
9 DIGITS 600 MHz $1299%

ERICES

CT-90 wired, | year warranty  $129.95
CT-50 Kie 90 day pans war.

ranty 109.95
AC-1 AC adapter 398
BP-| Nizad pack +AC
Adapter/ Charger

OV-1. Micro-power Dven
time base

External time base input

1295

4995
1495

SPECIFICATIONS:
20 Hz to 600 MHz

Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C,
Optional Micro-power oven0.1 ppm 20-40°C

The CT-90 is the most versatile, feature packed counter available for less g::::ivity
than $300.00! Ad d design fe lude; three selectable gate times, ;
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a10mHz TCXO time
base is used which enables easy zero beat calibration checks against WWY.
Optionally; an internal nicad battery pack, external time base input and Micro-
power high stability crystal oven time base are available, The CT-90,

performance you can count on!

Resolution:
Display:
Time base:

Power: 8-15

WIRED

VAC @ 250 ma

7 DIGITS 525 MHz $99-2

SPECIFICATIONS:
Range: 20 Hz to 525 MHz
Sensitivity:

Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)

Display: 7 digits 0.4" LED
Time base:

Power: 12 VAC @ 250 ma

Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz

WIRED

The CT-70 breaks the price barrier on lab quality frequency counters,
Deluxe features such ag three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indication make ts a
snap. The wide freq range enables you to ly signals
from audio thru UHF with 1.0 ppm accuracy- that's .00019%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

1.0 ppm TCXO 20-40°C

PRICES:

CT-70 wired, | year warranty
CT-70 Kit, 90 day parts war-
ranty

AC-1 AC adapter

BP-1 Nicad pack + AC
adapter/charger

$99.95

84.95
3.95

12.95

JE= 7 DIGITS 500 MHz $7

MTN]—IUO wired, 1 year
warranty
AC Zz Ac adapter for MINI-

$79.95

3.95
BP Z Nicad pack and AC
adapter/ charger

Here's a handy, general purp that provides most counter

ions at an unbelievable price. The MINE100 doesm have the full
frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from | MHz all the way up to500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition
to your tool box for "in-the-field” frequency checks and repairs.

995

WIRED

SPECIFICATIONS:

Range: 1 MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolutio: 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4 LED
2.0 ppm 20-40°C
5VDC @ 200 ma

Display:
Time base:
Power.

8 DIGITS 600 MHz $1592

SPECIFICATIONS:

Display:
Time base:
Power.

WIRED

20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz
Less than 25 mv to 150 MHz  ywith 8 digit precision. And, one of its best features is the Receive Frequency
Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The
:OOGHE?OMLJ E{zl;:?:njse} dapter is easily progr d for any receiver and a simple connection to the
8 digits 0.4 LED receiver's VFO is all that is required for use. Adding the receiver adapter in no

way limits the operation of the CT-50, the adapter can be conveniently

2.0 ppm 20-40°C
110 VAC or 12 YDC switched on or off. The CT-50, a counter that can work double-duty!

PRICES:
CT-50 wired, 1 yearwarranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wired and pre-program-
med (send copy of receiver
schematic)

119.95
14,95

29.95

DIGITAL MULTIMETER $993% ;0

PRICES:

DM-T00 wired, 1 year warranty
DM-T00 Kit, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger

MP-1, Probe kit

$99.95

79.95
3.95

19.95
2.95

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 3%
digit, ¥4 inch LED readout with automatic decimal placement, ic
polarity, overrange indication and overload protection up to 1250 volts on all
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome,
jet black, rugged ABS case with convenient retractable rilt bail makes it an

current

Input

Resistance:

SPECIFICATIONS:
DC/AC volts: 100uV to | KV, 5 ranges
DC/AC

0.1uA to 2.0 Amps, 5 ranges

10 Megohms, DC/AC volts

ideal addition to any shop.
Power.

ﬁn;éu racy:

0.1% basic DC volts
4°'C cells

AUDIO SCALER

For high ion audio

ACCESSORIES
Telescopic whip antenna- BNC plug,
High impedance probe, light loading . ...

UPin frequency.
@ Great for PL tones
® Multiplies by 10 or 100
@ (.01 Hz resolution!
$29.95 Kit

$39.95 Wired

Low pass probe, for audio measurements. .
Direct probe, general purpose usage ....
Tilt bail, for CT 70, 90, MINL-100
Color burst calibration unit, calibrates counter
against color TV signal. ...........ooivaunes T i S

® Flat 25

[ |

e===3 2
PHONE ORDERS
CALL 716-586-3950 e
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COUNTER PREAMP

For measuring extremely weak signals from 10 to 1,000
MH:z. Small size, powered by plug transformer-included.

db gain

® BNC Connectors
©® Great for sniffing RF with pick-up loop

$34.95 Kit  $44.95 Wired

510 odd$

0.1 ohms to 20 Megohms, 6 ranges

2861 HOYVIN

[=]
(%]



%Bulova Quartz Ladies Watches{fg

ONE YEAR FACTORY WARRANTY

EREE !‘.-‘H'H_ Ex3

!EH!!‘.‘HH!HZ‘A‘EE‘

i

Chfeetie

¥

Part No.

Funetion PD
1495
.95
16.95
us
15.95

G (s

RADIO-ELECTRONICS

70651P1 CMOS Precision Timer
= | bl 22 e TMSEV/KIt*  Stopwatch Chip, XTL
|| Eeleian D 7+ T06CPL 3% Diglt A/D (LCD Drive)
2 | snumn  m » TISEV/Kit*  IC, Clrcult Board, Display
|| o o 7107CPL 3% Diglt A/D (LED Drive)
e (|| i e . TNQEV/KIts I, Circult Board, Display 0%
| et S i ECPL 3 Dight A/D LCD Dis. HLD. 1855
% | Stk = 3] TICPL % Diglt A/D LED Dls. HLD. 1756
': SrMEIN ) 12 TRIIDR Low Battery Volt Indicator 2.25
» SNTASN iy . PG CMOS LED Stopwatch/Timer 12.95
5| SN e 71 TABEV/Kits  Stopwatch Chia, XTL 1538
I i e P Tone nerator
E- ] SNMEIN LE 455 LEE P s Bam Lt LED st [T [Py G =] =
= | snuwN e 13 | o S R i S | W CA A S mE | THECEV/KIt® Tona GanerstorChip, xTL 123
B | SN & 2 | YOUR CHOICE — 50%-OFF SUGG. RETAIL PRICE | MiAtviu: featoinertior 153
> | snaN s » g
2 | snumN @ e CALL OR SEND ORDER [N REFERENCING TO THIS AD FOR SPECIAL PRICE | T1PA e
: ::;:: : 1.4]; Because of Limited Supply, please provide a second and third choice RISEV/KIt* 4 Func, Stopwatch Chip, XTL 19.95
i SNTETN 100 2.5 EXAMPLE: 82395-5Y, SUGG. RETAIL $140.00, 50% OFF—YOUR COST $70.00 gglﬂ tgiu}l gnlv. E:un:-r g,:. :.2
' SNII0ON 149 = 1 iglt Freq. Counter C.A. 2
I TRDIPI 8-Diglt Frea, Counter C.C. 2138
2 | snmiiN 28 | v LITRONIX Stick Display Sale Ly i
§it LED Up/Down Counter 1255
2 SNAIEN 5 2. T WA TH E4GHT REPLECTON ARRATE FOm ELOCED n2IC 1 +-0i
git Univ. LED Drive 10.95
|| ebiel o i '%_uvgj TIM1PL LCD 4% Diglt Up Counter DRI 1.5
X SNMIN 18 1 T2AIIL #-Digit Univ. Counter 1%
i I .|g TZEAEV/KIt* 5 Function Counter Chip, XTL 1495
2 | SNimw s " TelE CMOS 8in Prog. Timer/Counter 4%
i 1A cM vide-by- C Timer
AL SR - - T5AIIE CMOS BCD Prog. Timer/Counter 6.0
2 [ AL e T8I JE CMOS BCD Prog. Timar/Counter  5.25
2|1 ShMLSN. .8 » 7E5IPA CMOS 555 Timer (8 pin) 14
0 SNMIRN, ST 1 75561PD CMOS 55 Timer (4 pin) )
S [ SNIMMNES 19 BUBCPA CMOS Op Amp Comparator  SMV 2.5
i | [ st el L o) T BEBCPA €MOS Op Amp Ext. Cmvr. My 205
T 5 MIBCPA CMOS Dual Op Amp Comp. vV 3.98
: SNMIGN 3.8 1% AL NATIONAL Stick Display Sale TEICCPE CMOS Tri Op Amp Comp.  10MV 5.35
35 || ey o 3 S LED NUMERIC ANRAYS SALE! MICCPD  CMOS Quad Op Amp Comp. 1MV 7.50
E . . et M2CCP CMOS Quad Op Amp Comp. 10MV 1.5
8| SNMIIN . LSS 398 e = e TECEA alass Convarier 285
20 SNTAN LB 1% BQIBCC! Waveform Generator 4,95
2 | SNMISN 13 @ SMCCPE Manelithic Logarithmic Amp 260
20 | sNMSIN @ » c 5ppm Band—GAP Volt Ref, Diode 2.5
iy SNTAISIN @ iy - BIICPA Voit Rl:ﬂﬂdicllur i.g
3 | shasn 7 @ - = B12CPA Volt Ref/Indicator
0 | SNMIMN 13 149 = LED MUMENC DisPLAYS e
B | SNmMsN 7 149 T 3t o S - m:u? re | HER -]
C [ T4CoH Mucio] Lis | 74Cau4 Eo]
L5 E 74LS 1. — =) HCol - MEIs 2% | Mcm 4
Co 3 MLSR 5 i s HER 7 neR 3% B |
] : MLS8 % I o C20 B uC 1 H4CH3 -
= 3 |iE o B = o S
Ls#  m | musir L = uch  I® HIE 1B | Wom 18
Ls09 E HLS10 1L o TCT A MCHs L% | MGsi 10.%
Ls10 i L5112 14 : HEn m 3 In | ucz2 5.4
e iC CITY .
L5l MLl 1 e HMEE 1% McIn X Mcaz 578
L512 HLS1A 1 et T4CHE ] i} Mcses 150
MCIn LM
L513 MLSI2 2 = MC# 685 HMC1R Les Mcax 1.
£St b i 15 dewm aeiRows in
: C B MC1% 159 f
Cs20 MLS1% i 113 e
Sk nLsm 3 2 — % | LINEAR | Bm2H. 2
L5% MLS1% - > C—3 LMMGCN
el b x . —_— [ia i 2 LMMOTS 125 | LMAN =
LS28 nﬁgl . ; 5 — LHO0M-OH 4.9 LMMOT-12 L35 LMI{IIN T
Ls® SIS i 3 TLOICP .9 | LMMOT-IS L% | LMIIN
LS T4L518 ] 58 COMPUTER GRADE CAPACITORS TLOZCP 1w | LMMIPE % BN 8
T AESin e Lh 5 u wyoe paic MPo_ wvoc emce | MPo_ wvoc pmcE | TigucN 240 | LMMIP-2 % | LMIBN 100
51 MLE1% ) i Fed = L . - ] . LHOOKICD 35.80 LMMIP-15 g LMTBN 1.-2
MLSIST »n g 129 3 - 11,000 " s 22504 " TLMCP L1 (& LMMICN
MLS1s » L ] 1 L ) B8 . e s | Tlomcn 219 | Cmaeplz 69 | MCIMISCG 300
MLSHO L L = L) S| " s % | LHesicD %0 | LMaeps e | LMmn .1
Hse | z g% (e & 8| 8ol Oicn % | Dbk 3m | woun 2w
7 M 1L 00 ] . ] 4 7 - 7
= | W2 & T B im | mws B 1% | B o] omeen  ass | Leming e | CwiuloN  1ss
-3 MLSES 1. 1800 - EEY 0,008 - s 71,800 o LM3H L3S LF¥IN Loo LMidSaCN 50
. MLSKs L. H— - v - " i - ! . LMSH £ LEBSN L0 | LmlssN L2
B[ AZm I8 B a8 am lEm oo o imolmm o dR | DNGEN R | Dmn e | e ie
L ;:g%ﬂ -”; OVER 200 OTHER VALUES AVAILASLE — CALL OR WRITE FOR YOUR REQUIREMENT LM30aH 155 LM LA LMISSSY L7
T LMK LS LMiIzonN LX) LM1saoM 298
28 | MEhn R LOW PROFILE SOLDERTAIL LMeCN L% | LMIN 13 | Cviin 58
W | mismo 1 yCN 30 M
-1 Do e : 2f.'l'I'INI iO‘EKETSWIm STANDARD (TIN) ThAsiaty T Ln:gN :: EMUTING t;’u
AN =8 0w 1 =4 w0 | LMITMP L. LMIBIN L LM1s9N
45 35 | gpimie i 16 15 LMITT LM#N 1% | Lmssen 7S
45 {as 35 | wpinLe ] 19 I Sein=r = = A | cvak CM3IN - 155 | Cmaoer L8
B || el e s 1 i6pinLp 2 21 20 WpinaT o T e ENE LMMEN- L3 | Cmame 208
e 55 1as 18 pin LP ) 2 a2 =l S . o a2 | Lmasn LM3TN L4 | | memp 235
55 MS1M 69 L35 20 pin LP M 32 X - "’l" T ‘0 0 i LMI20K-5 LM3BSN L3 | Cmaeespl 2.5
801 || SNk 119 1% | 2pinie 3 3 Eo iR e s s | ok LMmN @ | O 298
50, | /NS L2 2| MpinLp 3 3 e | P S T 13 | cmzokas LEBIN - 400 | [m¥ooN @
> ety 1= 2% | apinLP a5 “ a3 L LMI0T 5 LMmd S0 | LmmscN L3
. ¥ 35 | BpinLe 0 ) 5 WIRE WRAP SOCKETS | tMaT-12 : LMBoaN L
45 MSiee - P i . A1 LMEZOT-15 TLEECP L% | | MBIUN 135
® | wsm s 8.6l = = - (GOLD) LEVEL #3 | T NESMOA @ | Lvmun 13
ohlllizees e SOLDERTAIL (GOLD} i I me  sowe | LMIN s | NESA % | Lwaun s
% | Ms1s L3 STANDARD Bpinww . e A A | Cmuin 355 | MNESEH 690 | Reasing 395
L35 TAS1ED 2.95 10 pin WW £l &3 58 LMIMZ L3 MNESMH 600 RCAIMTHE 655
50 TSIH 1.5 -2 =45 50100 4 pin WW o] n £7 LMIBZ 180 MESUN e RCAISTK. 5.4
A5 Hs17 1.9 & pin SG » 35 3 16 pin Ww B - -7 z LS MES50A, 1.3 NAS0A 138
s | wusws 255 14 pin SG a8 -5 a Boinww % 50 | rmmt 1w | NEssv om | foisome i
50 | s 155 16 pin 5G 54 - - 0pinWW LIS 1.08 B | Dyme 1 | owsen o | asen 12
75 MS1%5 195 18 pin SG 59 53 A 2pinWW L8 135 123 LMIBK 695 NESSAN 395 | CwmissoN L&
J9 H51% 155 M pin SG i) b ) 24 pin WwW Ln LS L4 LMIBN ) LMSSSN 1.2 SIMN L9
» | wsae 2% #pinSc 110 100 50 ApinWW  Les 153 1% | Cmsons 1m | Lmssch 19 N B
m | usa 2% ®pinSG L& 140 1% %pinWw 218 199, 13 liCwsonts I | Loverv 1| immicr 38
m | usa 1% WpinSG L% 155 L4s Wpinww 22 2 18 | Cmvars s | onesion 4ss | s »
& [SEEINEAR 1/4 WATT RESISTOR A ENT APACIT RNE
; s { o,
iz [1/4 WATT RESISTOR ASSORTMENTS —5%
125 c 325 L3
20 | (GO, &k 125 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
13 | cajxen 200 1% | ASST.1  Sea. 27 Ohm 310hm 3 Ohm 470hm 5% Onhm _ 50pes.  $1.95 Yale 13 1om w0s | Value 13 109 100+
am | RN W o] 68 Ghm 82 Ohm 100 Ohm 120 Ohm 10 Ohm 25 - I DOiF o8 06 08
: ASST.2 S5ea. 1M Ohm220 Ohm2X0 Ohm3¥0 Ohm %0 Ohm  50pes.  $1.95 Aot oo Sk oo e
) 249 470 Ohm 560 Ohm 680 Ohm 820 ONm 1K 29 ‘8 s ATuF - R
"
¥ | CD-CMOS = | AsST.3 Sea. 12K LSK LK 22K 20K 5opes. $1.95 | ¥opr B o A
el e 3% ASST.4 & S uc nc e sopes. $1.95 153 32 A0 0 |[Emt Bonow
25 [+ ~ & 5 ea. L 2K, . J 1t Ay £ HTme > - .
» | coka " oy RO o B T M i e
w9 | Cows » 145 TR RN 50 $1.95 | o B e o | aEmt £ )
3 | cows 1m x| - ASSLEL G S ek K 0 K pes. - +20% DIPPED TANTALUMS (Solid) CAPACITORS
s | cown 250 295 150K 10K, 20K 20K 3WK Y, B % 3 |mv T4t
4 | cows L 10 | AssT.E S, BOK AWK MOK 60K K sopes. $1.95 : VR
ey | e ! 2/8V s s 8 A W,
Ll | cowso “ "E M 12M LsM 1AM 2.2m ‘n”mxt sy 9 =
‘|| con in 129 | ASST.7 e 2IM 3IM LSM 4IM S6M S0pes.  $1.95 | 48y B A 4 WAy e oiE »
119 | cosse L L9 : E Losy B 2RV b I
» | Cowm 1 17 | _ASST.8R Includes Resistor Assts. 1-7 (360 pes.) $10.95 ea. | ‘iKY AL UMINUM ELECTROLYTIC CAPACITORS
2 o 3= 1% 1'$10.00 Minimum Order — U.S. Funds Only Spec Sheets — 25¢ Axial 199 10049 00+ Radial 1499 10049 500+
| B 22 | California Residents Add 6% Sales Tax Send 88¢ Postage for your ey s | amv R
LIS | couws K] 2.7 | Postage — Add 5% plus $1.50 Insurance FREE 1882 JAMECO CATALOG | 3375V ] Lojlevy .8 3 B2
-g gmmm .‘!: 2.;: Send S.A.S.E. for Monthiy Sale Flyer! Prices Subject to Change ia’,-’é‘i}’ A Loy I
5 i i L i /T 2
5| B = i T way ko oh |
2Rl coungns L3 ) : &y Aok o
|| el - .85 c ursv 210 10486V B R
1:: CDW: -; 1855 415 = 2 g‘;&v i II% -3
CoMo L 1555 Tobraey ] v a7 g
; v 3w | v S B
va | coum B D% ELECTRONICS Beray ¥ o3 1é;ug Ao
Dacel 2 5o i i
s | coum > 24 1355 SHOREWAY ROAD, BELMONT, CA 94002 oy, P 7 VR
CENN i) 1% | 3/82 PHONE ORDERS WELCOME — (415) 592-8097 z) # e |limpsv B 31
e ———
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At oo Clock Modules

12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
* |n-dash sutoclocks
* After-market auto/
AV clocks
* Ajrcraft-marine clks,
® 12VDC oper. Instru.
* Por
powered inmumnu.
Features: Bright 0.3" green display. Internal crystal time-
base, £ 0.5 sec./day accur. Auto.display brightness control
logic. Display color filterable 1o biue, blue-green, green &
yellow. Complete —just add switches and lens.

MA1003 Module 3.05" Lx1.75"Hx.587D) . $16.95
CLOCK MODULES

MA1023 .7" Red Digital LED Clock Module 8.9

MA1026 .7 Dig. LED Alarm Clock/Thermomaetar |8 95

MAB036 3" Red Digital LED Clock/Timar

MA1002 B Red Digital LED Clock & Xformer 0 55

MA1D10 .8 FAed Digital LED Clock 7.95

MA1032 CBA 5" Digltal LCD Clock 17.95

MA1043 .7 Greoan Digital LED Clock B8.95

TRANSFORMERS
102-P20 Xformer for MA1023, 1043 & 5036 Mods.  3.40
102-P22 Xformer for MA1026 Clock Modules 3.49

102-P24 Xformer for MA1010 Clock Modules 3.49
Z National Semiconductor
STATIC RAMS
-2 AK(200NS) . . ..uen v $2.49 each
$16. 100 $195.95/ot)
g NS, Lo»guPowar ..$52.95each
MM2147N 4K (TONS) . ... .. S $4.95 oach
£, {100 EACH $419.95/I01)
NSy $14.95 each
(3 EACH $1195.00001)
DYNAMIC RAMS
M B4K (200NS) ... vorens $14.95 each
B EACH $1105.
MM5290N-2 16K TEONS)ATIE oo $2.95 each
MM5200N4 18K NS 4116 SR $1.95 each
(B EACH S14.95M0t) (1 A7T5.00/01)

MICROPROCESSOR COMPONENTS

EPROM Erasing Lamp

« Erases 2708, 2716, 1702A, 52030, 62040, etc.

. Erm up to 4 chips within 20 minusu.

o N of one inch.

» Special unductlu!o.m liner eliminates static bulld-up.
= Built-in safety lock to prevent UV axposure,

= Compact — only 7-5/8" x 2-7/8" x 2"

» Complete with holding tray for 4 chips.

UVE-11EL Replacement Bulb ... 51685

UVS-1E............ $79.95

Psaver,
L LTIy

EECO Rocklr DI

e

JOYSTICKS

455K

‘-.v_::

P Switch l—““_':ini Dipru™ 2400 Serles

36/ 14-Hoy Sarlal Keyboard Encoder l.u]

Uniqua fe:

o4 disign 10 proven

| lxldului

mﬂmuhgml 300 (254 3
classing/wiging sction with goid contact » Tolal seal and betiom

rands of
contaminabion, 2- mmm"’w-mp
rmm-m-n_mm

Part Ma.

L

2000-T

i

2400-10

JE608 PROG
2704/2708 EPROM PROGRAMMER

JS-BK BK Linear TaperPots . . ....... $6.25
JS-100K 100K Linear Taper Pots . . $4.95
JVC40 40K (2) Video Controlier in uﬂ . $4.95
MUFFIN® FAN
;hlw ble, low ¥ cost, h:wul u‘lnu

* 105cim fm al( dalivary
" 8. X dopllL Wl ht . 17 oz
coustical rItInn as low
» more than 10 yre. cont. dulr at10'c
+ impedance profec
= for -mblenls 12 70°C
=UuL Inllow card recognized &

Hﬁll Mo. MUZAT, Part No. 02821, Bear-
Sleove, 118V, BOIBOHE, 14 Watts,

MU2A1 .

JE215 Adjustable
Dual Power Supply

General Dascﬂptlnn The JEZ15 is a Dual Power

Supply with i positive and nega-
tive output vol A sep dj for each
of the supplies p the user ited applications

for IC current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply.

F EATUHES
N pos. and neg. 1. ZVDC !o |5VDC\.
LT * Power Output (esch supply):

EVDC @ 500mA, 10VDC & 750mA,

* Two, 3-terminal sd).
with thermal

IC ragulators

ator
* Printed Board Construction

.$9.95 ea.

—— BOB0A/BOBOA SUPPORT DEVICES DATA ACOUISITION (CONTINUED)—]
NSk CPU ADCHICCN  #-BIt A/D Converter (-Ch, Multl.) 5.8 30001
Ldaaict -Bit Input/Output a.s ADCHMITCCN -0t A/D Converter (M-Ch. Multl.) 1.5
P Briority Intstrupt Contral 535 | DACKOILCN 16Dt D/A Canv. Mieso, Comp. (), | 20002 m""’““" N Dm""‘ cn, DE78000, oic.
DPETK BF-Directiansl Bus Driver 18 | DACIMLCN  J-BItD/A Conv. Micro. Comp. (o) 38 o0, W PR e
OPEIM Clock Generator/Oriver 1% | DACISNLEN  16-BItD/A Converter (0.08% Lin.) L] AYsPycirainds
DPez% Bus Driver 14 | DACMELEN  16-BIOJA Converter (0K Lin) 5.8 ) itis "'9'"‘-“‘ LF, ”’E DAC, LH Sades
DPa Systam Controllar/Bus Driver 43 | DAcIZEILEH 13-mitOfA Converter 10.3% Lin.) .
DPi System Controlisr sm | cossin #-Channsl Multiplexsr L1y
INSEHE 170 Expander for & Series i | aven K BAUD UART 6
INSEma Asynchronous Cemm. Elsmant K% RAM'S
DFEsl Prog. Comm. 10 (USART) 65 |y 241 Siathe 7
gmlm) :: ::!:::l ‘}IT; o ;: 13 el Dynamic £
riphara Selll 1771
S e e i mr"mm'**w"' e
9. Interrupt Contro e Jenn) Statle 196 e
Ll Preg. CRT Controllar L TR ek Statle i "w m for Il perighorsl dica
m :Wl’- Kl;'":"'ﬁ""ﬂl Interface :-': 1 2k Static MOS I
ystem Timing Eleman Hu Ixa Static #8ons 228
PR 51t Bi-Diractionsl Recalver 1 | e 14 Static 40 Po e c
« remondontneme i | B ot Sk s Lo poer 1 A and I][: Wall Transformers
DPEXE Bt Bi-Directional Recalver i a‘mu m.. Statle 2003 Low Povsr 284 Ulm Unl\mul Plug snd
P Octal Latched Paripheral Criver 55 6x1 Statle 635
oPulL Octal Latched Peripharal Driver 55 unu-uumm 16K Dynamic 250ns {MMSZS0ON) 14 &Iw:lu nlll 69,12V
BK Dynamic 300ms e Polarity salsction | H—rp, alx-loot
6800/8800 SUPPORT DEVICES umum dowix] Faet Rens 435 line from adapter to plugs — six-
MPy 15 | sm MWEud Statle 1.9 Inch ling from adapier 1o batiery
MCEIICE  MPL with Clock and RAM s | maesan T Dnamie Fully Decoded " snap. 120VB0HZ S00mA.
MCHILAR| 133 Static RAM a5 | sz ) Dy nam - Ou
Mo Pariphersl inter, Adant (MCEN) 740 | mamaeanT  sed e
MowE Priority.interrupt Contraliar 1.5 MM (411) & Dynamle Tons (UPDAISC-1) £
[ ) BBt ROM (MCHAX) W | s UK Dyn, 300t (lower b of MMENG)) 19
MCHS) Asynchroncus Comm. Adaptar [ nm]hu 18K (K] Static 000y 1,55
MCes Synchronous Serisl Data Adapter L3 | &35 Dt RAM (160450] 148
MO 4ooups Digital MODEM 08 | UPDIMMKMET 4K Dynamie H-pin 4
MO 40601 Medulatar LSS | TMESM-SNL 4 Static (] 120V/80Hz GVDC S00mA
MOHRA Quad FState Dus. Trans. (MCETH) 33 | TS :um sml: (1] 120VI80HE 12VDC 300mA
MICROPROCESSOR CHIPS ———— /[EPROM:
20 (WC)  CPU (MRSEIN) (2MHz) 1 | 1m2a Uy (mm-' PROM 5 C 0 N N ECTO R S
m {1} CPU (MIMSH4) M Hz] 1 | 7on 15 EPROM 2.9
DP we | TMEIE 16K EPROM [V, +§V, *11V) 55 M A L oy
m 1.8 | TEIntel(HMITI 16K EPROM [Single +5V) .5
DM ADE :Du—c it Slice (Com, Temp. Grase) 189 | 27tintel T 2 EPROM 1138
MC SRR MPLI w/Clock (#5H Bytes Memary) n_u 7 B EPROM (6803) (Single +3v) 7.4
INSIENE  MPU—-BIt = mﬂ K EPROM (Hitach] HNEIM) s
INSMNNS  CPU—Sgl. Chip B-Bit (10ytes RAM) us wmm ‘I;I.P.:%:: ot gy o e
INSIONNE  CPU (356 Brytes RAM) Ban Collector) 198
INSHRN  CPU—6 Dytes RAM h.l 0% Boalar PROM | DB25P D-Subminiature Plug . . . . ... $2.95
INSKTIN  CPU w/Basic Micre Intarpratar ne gmmmsh! 'ﬂzl Tri-state Bipolar PROM 1| DB25S D-Subminiature Socket . . . . . $3.50
PU oo A sl D204 Scraw Lock '2/5.99
Ligemrle | ol L e S ot “m.s."m'; InOssiseee s D55112§-§ Cover for 0:;;!‘521 e SE 75
SHIFT REGISTERS 1arE) Charscter Generator. (Upper Case). s8] - 22/44SE P.C. Edge (22/44 Pin) . $2.95
MM Dual %-8it Dynamic CH et
MM Dual 201t Cynamic w ) Charactsr Genarator (Lower Cass) 3] UGBE/U BNC Plug - $1.79
MMBEH Dusl Je-Bit Statke & |————NMOS READ ONLY MEMORIES uGas/u BNC Jack . ..... ... 5379
MMSIIH Dual 6Bt Accumuiator 5 | Mcwmsiee 18xix] ASCII Snifted w/Tireak usl UG17S/U HF Ad; R e
MMIGEN 2B Dynamic 238 | MCmsnor Hdat tha 1.5 sggasf HHF P..::‘;r :1 ;:
MMBIIN Bt 15 97 Alpha. Control Char. Gen, g} o o : .
MMBSISH it Dynamic 15 ————MICHOPQOCENDR MANUALS | PL258 UHF Adapter . . . . $1.60
MasiN  cotal s ;-: M-z8 User Manual 1a| PL2BS UHFPlug .. 0w oo $1.60
Lo AN : M-corlmt User Manual 1m| UG260/U BNCPlug ....... $1.79
V[ MOAA) 2Bt Dynamic 13 | w2 Usar Manual .00
ot Mo 3BI% Ststic s SPECIAL FUNCTION | UG1084/U ENC Bulkhead Recp. $1.29
=av Oual H-BIt Static L | DssemCN Duial MOS Clock Driver (BMZ} 1.8
BV 53-Bi Oynamic 9 | DssswcH Dual MOS Clock Driver [SMZ) 194 TRS-
sy Sl Dvnamic :.: ::m:l [lesey Disc Conttaller 2458 "
By . ammunication Chip 0
B ommmiar | Emeesihe . 3% 16K Conversion Kit
o Mici € tibls C 1L
e Guag 1Bt Static 2% | comen MU oSO G e Dl At aot Expand e 4K TRS-80 System to 16K
MiPc Fifo (Dual #) w5 = X and Direct LED Orlvs Kit comes complete with:
Pt Microcontrolier with 6-Digit RAM 14 .
DATA ACQUISITION D R B e : gn. Mmsﬁ? u rnn 6/4118) 16K Dyn. Ram (*ns)
AEISCATHLLu el ety prisec N s | corm 2-589.VAC Flugs, Orlver (28-in phe.) 138 TR;—":::';“ :50‘"' Or conversion
G —-——'—TELEPHONEIKEYBOAHD CHIPS *150ns . .
AFIHCH (raac Tans Hish S Fitier 858 | v Push Button Tslephana Cisler usnl TRS-16K3 *200ns..
LMXSCH  Super Galn Op Ama 136 | T et s _
LIINE Constant Current Saurce Tl [ ssriadiml 4%l TRS-16K4 *250ns
LR, [Tarspest aitic Trafch A 14 1 avsun Keyboara Encoder (M keys) 1148
LFMEN JFET Input Op Ama AT fretbrin Hevtaard Enchaer Mk, -l
LFmaN Ssmple & Hold Amplifhrs 1 ,‘:: t :, u”" :,. J E61O ASC l I
LM#OH  Temp.Coms. Prec. Rat. (Sepmyc 500 | et pridlt e ki
ADCHMLCN -8it A/D Comvarter (1 L38) am | e kgLt 4 =
OAGRLCN $on &/A Conn G 1 £ | e $ Encoded Keyboard Kit

The JEG10 ASCI| Keyboard Kit can ba interfaced Inte
mast any computer system. The kit comes complete
with an industrisl grade keyboard switch sssembly
(62-keys), IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. The
keyboard sssembly requires +5V @ 150maA and —12V
@ 10 mA, for cperath Features: 60 keys generate the
126 characters, upp nd lower cass ASCI| sat. Fully
buffered. Two user-define keys provided for custem
opplications. Caps lock for uppar-case-only alpha charar-
ters. Utllizes a 2376 (40-pin) encoder read-only memory
chip. Outputs, directly compatible h TTL/DTL ar
MOS logic arrays. Easy interfacing with a 16-pin dip or
18-pin adge connectar. Si HH % 14%"W x BX"D

JEG10/DTE-AK & hictures avave) . ..$124.95
JEB10 Kit £ componants (fo cazer .8 79.95
52 62-Key Keyboard (Keyboard only) . . S 34.95

DTE-AK (case only — 3w Hxirwaneo)$ 49.95

JE212 — Nogative 12VDC Adapter Board Kit
SNEWI2 for JE610 ASCII KEYBOARD KIT
> Provides-12V DC from Incoming 5V DC . . $0.95

Send 5.A.5.E. for Monthly Sale Flyer!

Prices Subject to Change
&

+8V, n:\rlﬂd «m mwmmﬂ Ic" - mmmmmﬁ.;hﬁ

JEBOBKKIt........

JEB0BA Assembled and Tested

JEBO08-16K ADAPTER BOARD

QENERAL DESCRIPTION: FOR 2716/2758 EPROMS

Tha Ji m MM ..n-. Togramme:

78 EPROMS, Tre n s much fr the 'bit and sha for tha propar povesr and

mmu“ mrumau w mhﬂlw.ﬂ’bmh segarately 1o sach

JEBOS-18K Adaprter Board K 0 e e e s $20.85

JEB08-Upgrade  (Send assembled JEB08 to factory for adapter instaflation ...... $08.95

the JEB08-16K Adapter Board Kit)

JEBDBA-16K Mod. Assemblod JEBOS w/Adapter L}M-1 BK) Instailed ..5$500.95
$10.00 Minimum Order — U.S. Fundl Dnhr Spec Shests — 25¢
California Residents Add 6% Sa Send 88¢ Postage for your
Postage — Add 5% plus $1.50 lmnrlm FREE 1982 JAMECO CATALOG

JEGOO
Hexadecimal Encogler Kit

FULL B-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

TPu JEBOD Encodar Kl\l‘bOlru K]t provides two sep
digits p keay o
10 allow direct I !ar 8-bit
or B-bit mamory circults. Three additional kwl re pfo
vided for user operations with one having a
output available. The outputs ara latched and maonl -d
with 8 LED readouts. Also Included |s s key sntry strobe.
Features: Full B-bit latched output for microprocessor
usa, Threa user-define keys with one baing bistable
operation, Debounce circult provided for all 19 keys,
§ LED resdouts to verify entriss. Easy Interfacing with
standard 18-pin IC connector. Only +BVDC reguired

Ele o
* 120VAC input J Ngg ameco for operation, Slze: 3%"H x BX"W x B%''D
Exeas I;Slu:ss-wz”w: 5-1/16" Lxﬁ”s:‘n c,l}.li—oa JEBDO.-‘DTE HK dﬂﬁ::&;;ﬁ)&ﬁ] - ..$99.95
s crECThoNCS o CEAT A
e Brd Lo IE t % il i 13556 SHOREWAY ROAD, BELMONT, CA 94002 18-Key Keyboard (Keyboard only) . . .. i
QE%% G.".";"..'.f';f.,‘f e N o Sy 313235 a2 PHONE ORDERS WELCOME — (415) 592-8097 DTE-HK (case only —3wHxswan'n) $44.95
CIRCLE 4 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

8

T TS e (602) 266-9758 (602) 266-9758
I = - 3® :m:n:rn-retrtoa he
» ] L] .00
. -0 X an @ son 20 NCH " P GA0YE - PP GETO D "
P Dwen in |8 PEcC 8 B 3 R o m| e E e i NA ELEcy
= L e w0t 2! B o i Tl ;r; S004CHL FF THANSISTON NN Lo 10 P
2 mis in - S & -3 o8¢ - 8 oux - op | Sewwin it N 4,
™ Tws mar W — i i 1 15 - .
5 neods Jenic pimec B oS SR ESCid| zmmmme S8 i SURPLUS )
ROM'’s w1 3 ou o ™ MCWO - 1M PN 5 TD R 541 00
aons) -~ W  Dm -~ axm | o e At e i) | e i
e g m'Y .§§ M- meal - miem SIn MM CaR | samwwsion v 6835 North 16th Street
41162 5 " ") 1 ] /) MY 1% U T i - ]
e Cc 8 fm halEc 3 EcC zoumc o2 ommon| senesss ¥ Phoenix, Arizona 85016
ey, am Emm im | & - BoSe - 3 Nm 'R NGNC.R| ppmpesom s
et £ t 2 am » - i * ¥ * %
Bk i BRL CREmS 48 2 a T ha TV BOX BUILDERS
o i g&:l 3% TTLIC SERIES T e Sanyo UHF Varactor LM 301.......5.90
(S - T e o wE - % e e Tuner ..... $3495  |M1458 ... $1.00
UART's = m o am- e Transformer 9 & LM 380 $1.90
AYS-1012 ~ 375 MBBGRA 95 s e el o T 7 16 sv 1A 3 45 ..... 1
Thioaz 3% comi? 2 e oA T 5 L] 1 B L S LS BV @1A...3. NE 565 $1.90
) ’“"’;H”__r : 83300 — SIGNETICS 16 BIT W6 - . ap 45 Mm@ CMiZa12 (.78 1i35) sl :
INTERFACE MICROCONTROLLER. . ........ 4500 | I 20 (= fra e i S B LM 7815 $115 MC1330.... $240
h 10ea B1G4EBIK RAM (150NS) ... 9950 [l 72 - 2 s @ m- = A 51‘05 MC1350.... $1.90
18 DOUBLE SIDED DIP RIBBON Wz oo . o~ M1800... aoiag.  MC1S585..s2110
1 CABLE JUMPER ASSEMBLIES : ot e | B i sinaie :
280 M1 42 7484 60 I - A 741 23 ...... $1 80
3% 16 PIN47LONG ...$ 200 i il Gl als LM1889.... 8275
i% 14 PIN 127 LONG ..$ 250 417 ¥ M7 - M 1% NS = - -
30 P e iG] s on Simple Simon was s:mp!e — But
a4 *
16 PIN HEADERS .. .. RS 232 CABLE o ) - this one is a SNAP s 95
24 PIN HEADE:g 10 Conductor, # 22 color coded wire, eefis U HR=E .
5 PIN EDGEBOARD CONN. gray PVC outer cover, %" diameter 7% ~ 5 i % “ PRICE INCLUDES: 0
26 PIN EDGEBOARD CONN. ... > 204:0 per ft. — 100°/$30.00 = b e e 175 I.C.s/Resistors/ Capacitors/Variable Resistors/
50 PIN RIGHT AN i Ad postage for orders under 100°. Jady ™ m 0 1.50 s £ -
20 PIN RIGHT ANGLE CONN. . Add 10% mstagge o mdersu“m 1607 wa o s i Trim Cap/Coils/Transformer Diodes/
BT s ComECTons s S 20 Regulator/Sony Varactor Tuner
L 2 .
2PN BBON CABLE CONN oAcry - . "W RS n Plus you get a FREE Drilled & Etched 4V:x5
e '2‘;:‘,.5-;22.%%’:":‘- BOARD 204 (4164-2) 04K RAM CRTCONTROLLER - 0955 7450 17 a2 (] 1.50

Printed Circuit Board w/assembly.
— Instructions with each $109.95 order —

4°+ 67 DOUBLE SIDED EPOXY BOARD %, " THICK, — 1400 BI?SCAT CONTROLLER
160 en 58280 2732 - 32K ROM — 4 — 1655
2114-L3 - 250 FOIm — .95

EPOXY GLASS VECTOR BOARD oy

12V DC RELAYS
TTL SIZE

5.P. 1200 ohm cod

"
——— -4 SPECIALS GOOD THRU MAR, 1982 200 | 8017301230 Npp a0hmeoi WALL
Attt o Tt e & TRANSFORMER
.... DIP SOCKETS 17V.A.C. — 7.5V.A.
l DATEL'S DAC.OBEQ MINIATURE MULTI-TURN TRIMMING POTS e O e 3
8 bit DAC — $4.95 50, 100, 500, 1K. BK. 10K, 50K, 250K .. $75 each 3/42.00 VPN 20 PN with & ft. cord
16PN 22 8PN 40
CAYSTALS
4000 3000 500 NO. 30 WIRE WRAP WIRE DIP SWITCHES BB JOERAR CH3/CH4 Modulator
“‘n MXe. | 3579 600 ‘ﬂm"a SINGLE STRAND 100°, . $1. T 4 T
oo~ | top s mower | SELURIA IO | Creme 7 7rosmont s 74LS SERIES
REDICON SAD 1634 ANALOG DELAY LINE 91095 | rawine wmie | crems s arosiiahiie $ 95
X x ragra n S CTS206.10  10POSITION 1 95 f:: :: :::: ; ::‘5‘1:' :
Him B lem o ® nemom | TOGGLESWITCHES e oror - 1ao wsm o AE0 @ MW m
kL - TSI 1% M 10 7 » $ : :_I. 1 -
R )l o 1 SCR'’s TRIAC s |EE p o s s s
l i - T 1SAL6A |eAliA | PRV 1A fA sl e asnl el asal .
R T VI 226 S 100 0| ! mu A5 _95’_ : s e pee
20| 7] 200 | 84| |:c| 2 m T Ry o
7 WATT LD 65 LASER &0 120 [1.40[2.60[12.00 %0 | 1.0 150 310 %  jase W Juse
DIODE(IR) $8.95 600 | fum 3.60 1500 500 | 200|275 {430 A oasou ML OREBICE
SETECTOR »n MLEIE e
25 watt Infra Red Pulse (SG 2006 equiv.) :ru:elzuorarnms : : !':‘2 o niied et iap g ]
Laser Diode [Spec sheet included) | $24.95 Al AGELED's 2- | 614100 sl n "
B Lo o Atass vt : 2 e e MICRO PROCESSOR IC’'s
2NIBAPRET S sl s MLEDA2 1A LED 1 W s X WIS 0
2NB457 N FET | e AB a5 )
INIBABUIT, . s a5 | TivsoerotsouATon : rd el S ekl e Z80 CPU ...... ... 8575
ER 900 TRIGGER DIODES .. ... 4/$1.00 I OIS TOR e i e A Jesw - wsm. n Z80 S10/1 ........ $1095
ZNEEAPROGAT. oo § 8 | i i b LT e 3 utn m wim Z8ODMA.... .... $10.95
e e ﬁ,‘:;‘}g‘“"s i SFC 3301 — 50 PRV 30A e s . Z80/PIO v v $5.00
O1UF 35V 64100 100s500 | FAST RECOVERY DIODE (35ns) . .$2.25 L R e D2716-6 Intel . .. ... $3.25
IN4148 (IN914) . ......... 15/1.00 | 20KV 250MADIODE ... ..$1.90 N gasie 1w ey n D2708 i $2.75
» MLSIT ST 1
T LI R i) SILICON POWER RECTIFIERS poaie ol e B e EPROM'S
10UF35Y — % 40 ™y s 19 EoTE Y
ATUF 35V 5/$1.00 ;UJHW ¢ 30 PRV 1A 3A 12A 50A 125A 240A : gl L i CIF02 A ZKS IS e $7.50
BBUF 35V 5/81.00 y5uF 16V 3/$1.00 i : a i il T
WPy s gt ol e A & wm ® : C2708 1K x8450ns ...... vroeness 9350
22UF20V 68100 picons s 60 : g : - - PO C2716/1MS2516 (Intel version)
IIUFIV AN “grup a0y 406 O B 16K 450NS Single 5V Suppl $4.75
ATUF3EV 4/$1.00 gairioy 4100 600 11 30 B0 200 B850 1500 gle o] e | .
BBUF3BY 3/81.00 Loioes oo B0 15 .35 100 250 1050 18.00 TMS2532 (T | Pin Out)
200UF20v s175 | 1000 20 45 125 300 1250 26.00 {E{ii ;..: e 32K (4096 x 8)450 NS . ....vaurnn .. $1495
MICY - ¥ LMOET - 1S ]
SANKEN CLOCK CHIPS e’ = bon Jw Hae TMS2546 64K (BK x8)450 ns ..... $69.95
MMEIT4 $4.75  MMSIE 5495 i rirphie. ]
AUDIO POWER AMPS % B L3060 CAE - 198 *
. MMEIBTAA. ... 5.9 0 A Ly k. ] CAYM - 1590
Si 1020 G 20 WATTS .$12.50 B % UmCiB Gomo '
Si1050 G 50 WATTS .$27.50 .5V at 800ma SOLAR CELLS Jum @  uss-'s  cae 23 6 MO. WARRANTY
3” H $4 3 LFm - T8 AR - I L 1 - B
200 PRV 1A LASCR .95 diameter .35 -n Eme iewee ~3% '
LFES 1% TLOR CP -
RS232 . 7SEGMENT DISELAYS o lisas oSy HAM MICROWAVE RECEIVER
CONNECTORS c.c.s‘d'um::r 4595 DL7ATC.A. 6 . 3150 | cuaior REGULATORS w/Cable & Power Supply
TaLos 3 45
FNDS03C.C..57...¢ .85 FNDB10.8"CA .. .$1.85 | i 2w
ggg;nalsl """" 5§;§ FNDS10C.A. 67 .4 85 FNDB3.87CC ... $195 | PMOKCovmsasgen LBORC o %78 s 95
Ll oot : DL704 3°C.C.....6 85 MANGC.C.Green 8 75 | 1orsiaiseest s o 15 18cr2ey & 85
HOODS............. 1.50 MANEIC.A_ Yeliow & 75 TMS 53 UASII2+ 12VIASI5
POSTAGE ADD 10% FOR ORDERS UNDER $20.00 TERMS FOB CAMBRIDGE. MASS. SEND CHECK  SEND 525 FOR OUR CATALOG

OR MONEY ORDER MINIMUM TELEPHONE. FEATURING TRANSISTORS &
COD. PUACHASE ORDER OR CHARGE $2000 RECTIFERS. 145 HAMPSHIRE
MINIMUIM WAL ORDER 45.00 ST.. CAMBRIDGE. MASS. (12

RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00

ORDERING
ADD 3% FOR ORDERS ABOVE $50.00

INSTRUCTIONS Minimum order $10.00

C.0.D. Payment by cash or money order,
TEL. (617) 547-7053 company chack. " !

SO LID STATE SA LES »WE SHIP OVER OVER 95% C.0.D. — 62.25 + $2.35 shipping.

P.O. BOX 74D OF OUR ORDERS WITHIN CREDIT CARDS — Master Charge & Visa.

SOMERVILLE. MASS. 02143 24 HOURS OF RECEIPT HIPPING MINIMUM $2.35 + 35¢ per $100.00

TOLL FREE 1-800-343-5230 or insurance. :
FOR ORDERS ONLY *We do not sell these items for the use of
receiving subscription type TV transmissions.

CIRCLE 13 ON FREE INFORMATION CARD CIRCLE 19 ON FREE INFORMATION CARD



SURPLUS
ELECTRONICS

7294 NW. 54th Street CORP. Fhoper\Joo) ey
Miami, Florida 33166 WHOLESALE/RETAIL We accept MasterCard and Visa.
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES

“TANK BATTLE” TV GAME

In just a short time and with a few minor parts, the most
novice hobbiest can complete this exciting Tank Battie
ime. Create a fun-filled evening for the whole family.
ndent tanks rumble thru land mine fields,
shoot shells and fragment when hit. Four distinct engine
sounds are produced for the different speeds. Sounds of
gunnra shell bursts and tank explosions are realistic.
ﬂomatlc on-screen scoring. Supplied with schematic

C.B. SPECIAL
CONVERT THESE TO 10 METER FM
New HY-GAIN printed circuit board assembly with PLLO2A
chip and 3 crystals. (Squelch pot, volume control and
channel switch not included. ) zrds sold B is, the way we
’ tsrougsh}ﬁlhem from the
"x BY"

-9 $7.50 s0-99 $6.00

SOLDAS 1S 1040 $6.50 100-ur $5.50
$9.95 ea.
COPPER TRIMMER CAP E:'F-’ ’40""30" COMPUTER GRADE ELECTROLYTICS
CLAD B%HD : 1.5-20pF $" METER VALUE/MFD  VOLTS DIAM./LGTH. PRICE
S_‘“";‘;‘; s ’?5 (ARCO PC-402) ) 63000 @ 15V 3" x5%k"  $4.00ea.
ﬁ?cki‘les: 062 W m - 10,000 @ 20V 11" x 53" $3.00 ea.
$2 m' - 2700 @ 25V 1V x 2Va" $2.00 ea.
UU ea. 2900 @ 25V 1% x 2" $2.00 ea.
SUB-MINITOKPOT | .\ \oersoun, | 100000 @ 30V 3 x5%  $6.00¢a
DIP SWITCH ; fits in %"x1%" hole. 39,000 @ 30V 1" x53%" $4.00 ea.
Wﬂ!h On-0ff Black hackground. 34 800 @ 50V 3" x5%" sa m ea
= ¥a" hole mount, l + i
= - %" D shaft, S&?&%&Ep 450 @ 75V 1%" x 2%" $2.00 ea.
5/¢$1. 00 %" thread section. 500 @ 100V 1%"x3%"  $2.00ea.
5 'r;ggﬂllgu g.g 2. $1.25 2. 5/$5.00 50 @ 450V 1%"x2" $2.00 ea.
10 POSITION $2.00 ¢a. POWER TELEPHONE & TTY
12 POSITIONS2.50ea. | TRANSFORMER INTERFACE MODEM ae%:ﬁn'éf&: MUFFIN FANS
$14.95¢a DAA MFE o :Puul '1532%0”5% 36 BATTERY
AMP METERS 2 ? ocens ada X
Primary — 115 vac T"“’“""'c"”’"'
Secondary — 32 v with
24 vtap at 15 amps NEW. Replaces -
Dim. 42" h X 3%" w X 4" deep the popular 9V AR
Transistor Battery. [~ =
SOLID GEL BATTERY
I T AT R v iy
21" square, no shunt required, and DAA nul;lsuls brought out to 15 pin Molex  MFGBYR i
ae nosfuntrecs T g S | S Bl s wiliieg T wanoaany | - MIGE Rotonine,
M : 0-6, 0-10, 017 2225 Hz mark. Telephone colpler has 4-it. cord PROJECT BOX USED
Sl i Elpower EP 60 may be charged cor- ;gﬂfcmesuﬁsduu:;:ﬁs_k\:rxpgiahl*Ei;c{!)lpdr?glg'!n:gst: 110 vac $5.95
tant volt tant t. Bat- 9 i - 99 ea.
3230 ey b ot cotaned an eques o | SpLcZi2%; Do S Swiegond NEW
SPEAKER maintenance. Connections made with Amp. Supplied with connection sheet. Removed 230 VAC Model MU3A1
gl;ﬁing;esvl l:?ls\‘&ﬁ“wi:lhlg EGI?EHSSRH t[;:? equipment, excellent condition, guaran- $12 00
3, ¥ L - ed.
3" Diam TEXAS INSTRUMENT AXIAL LEAD 4%”\")(?%"“% to1%a"h
8 0HM, KEYBOARD ELECTROLYTIC Has a lip for recessed face NEW
it CAPACITORS plateandafelt bottom | SPRITE FAN
2uF@ 15V12/$1.00 POWER SUPPLY Mfg. by Rotron ‘”C i
i sus i e
0uF@ 15V12/81. : :
COAX CONNECTORS | 15 3 5jide switches, 26 different 50UF@ 15V12/81.00 +12vdc tamps|  (Impedance protected.)
UG-273/U BNC-F/UHF-M  $2.50 | keys, key pad removable by 4 screws 220F@ 25V12/$1.00 <A V"% 3V X 1%
e T SH pig $12.00.
14 /! b . : » 1uF@ 35V12 i <
UG-83B/UN-F/UHF-M  $4.50 2 uF@ 150V 12/$1.00 :
UGA75RG-S8Adapt  § .20 C & K SWITCHES 250F@ 25V15/52.00 $3.95 LS gkt
UG-176 RG-59 Adapt $ .20 3uF@ 50V15/$2.00 :
UG-1094 BNC-F/Panel  $1.00 5uF@ 50V15/$2.00 IC SOCKETS =
50239 50c 10uF@ 50V15/52.00 GOLD-PLATED g ——
PL259 60c 250 UF @ 25V 10/$2.00 WIRE WRAP
N e A i
7 5 14pin 40 ea. ug with molde
-3 J-60 J-3 MODEM CABLE i receptacle
$4.95/100" $3.00/50 ASSEMBLIES 16pin  45€ ea. Belden 16 AWG
SCREW DRIVER KIT Part # Movement
e wiia 24-Volt POWER sup:g;nu -
o
-3 7108 SPOT MFG by ACDC Electronics Inc. EEAMES
Handle stores four blades (momentary) Conn Model OEM 24N5.4-1
2 single slot 5/32" & 3/32" Ja 7201  DPDT (special & 22 AWG $45.00
1 phillips 1 scratch awl lar ker) Hood # Cond Length Input 105-125 vac 50,60 Hz. Has =
; . ; ge roc e e volt adj and 0.L. adj. Output
21“)%“”"1 one blade inserted s1 m ea a,‘ss m 25; :3 }? terminals contain + out, + sen,
00 ea. 8 : . 25 : 10°1x5"hx5"w — Sen, — out,ac neut, ac line and GND. 13 LBS;
s
TERMS: All material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please Y
add $4.00 for shipping and handiing on all orders. COD's accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents o
please add 4% sales tax. Minimum order, $15.00. Foreign orders — US funds only, add 20% for shipping and handling. E
w
(3
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16K Memory wezone 3115.99

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

EPROMS Kaoh 6 pes CRYSTALS .
1702 256 x 8 (1ns) 495 450 A March Specials
2708 1024 x 8 (450ns) 299 275 ' Y i :
2758 1024x8  (5V) (450ns) 995 895 1oe% e Z-80A-CPU 6.00
TMS2516 2048 x8  (5V) (450ns) 6.95 5.95 T 305 Z-80A-PIO 6.00
2716 2048 x B (5V) (450ns) 5.50 4.95 2‘45?‘6 r 8214 2.95
27161 2048x8  (5V)(350ns) 900 850 : :
TMS2716 2048 x 8 (450ns) 9.95 8.95 8216 1.50
TMS2532 4096 x B (5V) (450ns) 12.95 11.95 6800 5
2732 4096 xB  (5V)(450ns) (200ns)  CALL 4.9
2764 B192x 8 (5V) (450ns) CALL 6810 3.95
DYNAMIC RAMS 100 pes TMS 40L44-20
4027 4096 x 1 250ns] 250 2.00
4116-120 16,384 x 1 (120ns)  @2095  CALL 40961 low'power 200ns RAMS Sl 7as ooy e o
4116-150 16,384 x 1 (150ns) 8/18.95 1.95 By Texas Instruments - not equivalent part Z80A-CPU  6.00
::}&AZOO }g,g x1 (%ns) g‘is,g 1.80 nulmbar made by another manufacturer as g%‘:;{io gg
6-300 y x1 (300ns) 14, 1.75 sold by others: 23 .
4164 64,536 x 1 (200ns) CALL 280.CTC 5.95
ZBOA-CTC  8.65
STATIC RAMS 4.49 each 125.00/32 pcs. Z80-DART  15.25
2101 256 x 4 (450ns) 1.95 1.85 Specials end March 28, 1982 5335};3';” }?;;3
S resese o Specios”  Jl St i
211022 1024x1  (LP) (250ns 169 155 when ordeiing g (oS
2111 256 x 4 (450ns 299 249 Z80-51011 23,
2112 256 x 4 (450ns 299 2.79 AY5-2376 12.50 ZB0A-S L
2114 1024 x 4 (450ns)  B/16.95  1.95 11080 10455 Syl Fod
2114L-2 1024 x4  (LP)(200ns)  8/19.95  2.35 XRz2206 4.95 800-5 38-5000 Z80A.S10/2 2895
2114L-3 1024x4  (LP)(300ns)  B/1895  2.25 3242 7.95 780510109 17.95
211414 1024x4  (LP)(450ns)  8/17.95 210 480 : ZBOA.S10/0 22,
2147 4096 x 1 (55ns 995 CALL MC4024 3.95 8 0 0_ 2 2 A )
TMS4044-4 4096 x 1 (450ns 349 325 MO0 o 5 Z80B.CPU  18.95
e Ll e D s S S onronnirisoitis ' B
TMM2016 2048 x 8 {200ns) (150ns) CALL 7107 12.95 CALL JDR BEFORE YOU BUY! 2 e
HM6116 2048 x 8 (200ns) (150ns) (120ns) CALL 70877 3.95 :
8038 3.95 WE WILL BEAT ANY COMPETITORS' PRICES

LP = LOW POWER 95H90 7.99

9602 1.50

DISC CON-
TROLLERS
1771 24.95

1791 36.95
1793 44,95

74LS00 SERIES 35 740374 -
74C02 35 74C901 .80 4020 .95 4099 1.95
74C04 .35 74C902 .85 4021 95 14409 12.95
74C08 .35 74C903 .85 4022 1.15 14410 12.95
74C10 .35 74C905 10.95 4023 .35 14411 11.95
T74C14 1.50 74C906 a5 4024 75 14412 12.95

74LS166 2.40 74L5293 1.85

74LS00 .25 74L585 1.15 74LS168 1.75 7405295 1.05
74L501 .25 74L586 40 74L8169 1.75 T4LS298 1.20
1.75

1.55

74LS02 25 74L890 B85 74LS170 1.75 74LS324
74LS03 .25 74L591 89 74LS173 .80 74L5352

74LS04 25  74LS92 70 74LS174 95  74LS353 155 [ 1797 54.95 74C20 35  74C907 1.00 4025 .35 14419 495
74LS05 .25  74LS93 65 74LS175 95  74LS363 1.35 74C30 35 740908 200 4026 1.65 4502 95
74LS08 .35 74LS95 .85 74LS181 215  74LS364 195 UARTS 74C32 50 74C909 275 4027 .65 4503 85
74LS10 .25  74LS96 .95 74LS189 9.95  74LS365 .95 74C42 175 74C910 995 4028 B0 4508 1.95
74LS11 .35  74LS107 .40 74LS190 1.00  74LS366 .95 AY31014 6.95 74C48 210  74C911 10.00 4029 .95 4510 95
74LS12 .35 74LS109 .40 74LS191 1.00 74LS367 .70 AY5-1013 3.95 T74CT73 B5 74C912 10.00 4030 45 4511 95
74L513 45 74L5112 45 7405192 85 74LS368 .70 TR1602 4,95 TACT4 .85 74C914 195 4034 295 4512 95
74LS14 1.00 74L5113 45 74LS193 95 7405373 99 IMB402 7.95 T74CT76 .80 74C915 2.00 4035 .B5 4514 1.25
74LS15 .35  74LS114 50 74LS194 1.00  74LS374 1.75 74083 195 74C918 275 4040 95 4515 2.25
74LS20 .25  74LS122 .45 74LS195 .95  74LS377 1.45 INTERFACE 74C85 195  74C920 17.95 4041 125 4516 1.55
741821 .35 7418123 95 74LS196 .85  74LS378 1.18 74C86 95 740921 1595 4042 .75 4518 1.25
74LS22 25 7418124 299 74LS197 85  74LS379 1.35 Ml 8126 1.69 74C89 450 740922 595 4043 85 4519 1.25
74LS26 .35  74LS125 95 74LS221 1.20  74LS385 190 i 8728 2.49 74C90 175 740923 595 4044 85 4520 1.25
74LS27 .35 74LS126 85 74LS240 99 7415386 65 [ 8795 .99 74C93 175 74C925 6.75 4046 .95 4522 1.25
74LS28 35  74LS132 .75 74LS241 99 74LS390 1.90 8796 .99 74C95 175  74C926 7.95 4047 95 4526 1.25
74LS30 25 74LS136 .55 74LS242 185  74LS393 190 @ 8797 99 74C107 100 74C927 7.95 4049 55 4527 1.95
74LS32 35 7415137 99 74LS243 185  74LS395 165 i 8798 99 74C150 575 74C928 795 4050 55 4528 1.25
74LS33 55  74LS138 75 74LS244 99  74LS399 1.70 J§ DM8131 2.95 74C151 225 74C929 1995 4051 95 4531 .95
74LS37 55  74LS139 .75 74LS245 190  74LS424 295 | DS8836 1.29 74C154 325 74C930 1995 4053 95 4532 1.95
74LS38 .35  74LS145 1.20 74LS247 .76  74LS447 37 CLOCK 74C157 175 4000 35 4060 1.45 4538 1.95
74LS40 35  74LS147 249 74LS248 125  74LS490 1.95 74C160 200 4001 35 4066 .75 4539 1.95
74LS42 55  74LS148 135 74LS249 99  74LS668 169 CIRCUITS 74C161 200 4002 29,55 ADG0 (A0S 4043 210
74L847 .75  74LS151 .75 74LS251 130  74LS660 1.89 74C162 200 4006 95 4069 .35 4555 95
741548 75  74LS153 .75 74LS253 85 7415670 2.20 [ MM5389 3.95 76C163 200 4007 29 4070 35 4556 95
74LS49 75  74LS154 235 7415257 85  74LS674 9.65 [ MM5375 3.95 74C164 200 4008 85 4071 .30 4581 1.95
74L851 25  74LS155 1.15 74LS258 .85 7405682 3.20 MSM5832 7.45 74C165 200 4009 45 4072 30 4582 1.95
74LS54 35  74LS156 .95 74LS259 285 7415683 2.30 [ 7207 7.50 74C173 200 4010 A5 4073 30 4584 95
741855 35  74LS157 .75 74LS260 65  74LS6B4 240 [l 7208 15.95 74C174 225 4011 35 4075 30 4585 -95
74LS63 125  74LS158 .75 74LS266 55  74LS685 240 74C175 225 4012 25 4076 895 4702 12.95
74LS73 40 74LS160 90 74LS273 165 7415688 240 M ~oN 74C192 225 4013 45 4078 30 4724 1.50
74LS74 45  74LS161 95 74LS275 335  74LS689 2.40 ONVERTERS 74C193 225 4014 95 4081 30  80C07 95
74LS75 50  74LS162 .95  74LS279 .55 81LS95 1.69 74C195 225 4015 95 4082 30 80C95 .85
74LS76 40  74LS163 95 74LS280 198  81LS96 169  MC1408L8 495 74C200 575 4016 45 4085 95  80C96 95
74LS78 50  74LS164 95 74LS283 100 81LS97 169 M DAC0800 495 225 4017 115 4086 95  80C97 95
741583 7415165 7415290 81LS98  1.69 A ADC-0804 4.95 275 4018 95 4093 85  80C98 1.20

HOURS: Mon. - Fri., 9 to 5; Sat., 11 to 3 VISIT OUR RETAIL STORE!

JDR MICRODEVICES, INC. TERMS: For shipping include $2.00 for UPS ground, $3.0(
1224 So. Bascom Ave. for UPS Blue Label air. $10.00 minimum order. Bay Ares

residents add 62 % sales tax. California residents add 6
San Jose, CA 95128 sales tax, We reserve the right to limit quantities and sub

800-538-5000 = 800-662-6279 (CA) sl_:'lu}e manu!ac!:rer Prices subject to change withou
(408] 995.5430 ¢ Telex 171-110 notice. Send SASE for complete list.

RADIO-ELECTRONICS
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2716 EPrROMS 450NS (5V) 8/4.95 ea.

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

APPLE FAN $69.00 IC SOCKETS

CIRCUITS EXTRA PLUOG-IN CARDS CAN
; CAUSE YOUR APPLE TO 8 pin ST
S e OVERHEAT 14 pin ST
MC1358 1. { ULTRA-QUIET APPLE FAN 16 pin ST
LM380 DRAWS COOL AIR THROUGH 18 pin ST
YOUR COMPUTER 20 pin ST

LM386 i
LM565 ELIMINATES DOWN TIME gf g:: g;

LM741 SAVES REPAIR CHARGES 28 pin ST

tmi‘ﬁ INCREASES RELIABILITY 40 pin ST :
LM1889 CLIPS ON — NO HOLES OR ST = SOLDERTAIL
SCREWS 8 pin WW
COLOR MATCHES APPLE }; Em m
EPROM ERASERS LN L EESEOWENOISE 18 pin WW
: 20 pin WW
PE-14 78.50 f . - 22 pin WW

PE-14T (with timer) 108.50 - _ Sl
PE-24T (with timer) 154.50 o 40 pin WW 1.
ALL ARE HIGH QUALITY UNITS ENCLOSED IN * APPLE IS A TRADEMARK T
A BLACK ANODIZED ALUMINUM ENCLOSURE. OF APPLE COMPLAER NG, CONNECTORS

RS232 MALE 3.25
RS232 FEMALE 3.75

OUR SERVICE CAN NEVER BE ST o0t 100,899 $-100 WW 4.95

DUPLICATED. 2N2222 25 50/10.99 DIP SWITCHES
2N2907 25 50/10.99

2N3055 .79 10/ 6.99 4 POSITION

2N3904 10/1.00 100/ 8.99 5 POSITION

2N3906 10/1.00 100/ 8.99 6 POSITION

1N4148 (1N914) 10/ 1.00 7 POSITION

1N4004 25/ 1.00 8 POSITION

Py}
acaaa

82338528
388888BY

=
Eaontrd
w©w©
oo
— N

VOLTAGE REG’s LINEAR

7805T 79 79087 T

98
7808T ] 79127 §
78127 79 79157 : tmg??}( ] 7300,8ERIES
78157 A 79247 = LM317T i X - 74136
78247 A LM317K i : i 74141
M31 : : ; 74142
7805K 7905K F tM?ﬂgK . 1 X 74143
7812K 2 7912K : LM324 ; : 74144
7815K y 79L05 ; LM337K 3. 1 : 74145
78LO5 i 79L12 ; LM339 ' L S 74147
78L12 ! 79L15 : LM377 ; ; : 74148
Jumbo Red 10/1.00 78L15 LM380 ; 74150
Jumbo Green  6/1.00 LM317K 3. LMassy 1. . : 74151
Jumbo Yellow  6/1.00 LM309K 149 LM323K 4. LMESSY 3 i 74152
5082.7760 .43'CC .79 LM317T 195 LM337K 3. LM556 : 74153
MANT4 .3'CC . LM565 ; i ] 74154
T=T0-220 K=TO3 L=TO92 LMS6BV 1. : i 74155
LMS67V 1. : . 74156
LM723 : ; : 74157
74S00 SERIES L : e s

LM747 3 . : 74161
74574 .69 745163 745257 LM748Y 74162

74585 239 745168 465 745258 1. . : .
74386 144 74S169 544 745260 1. ibRal ; : 74163
745112 159 745174 100 743274 19. Melsavi T : i rated
745113 1. 748175 1. 745275 Ll : ] rae
745114 745181 i 745280 5 LM1414 * ! . 74167
745124 745182 S 745287 LM1458Y g o . 74170
745132 745188 395 745288 4. kel : ; 14170
745133 745189 2 745289 ! LM1489 . - . 24175
745134 745194 5 745301 3 LM1800 . :! . 74174
745135 745195 4 745373 o LM1889 = - . 74175
745138 745196 400 745374 9. Lheeo: 2. - ) s
745139 745197 X 745381 4 LM3909V 5 . . ot
748140 745201 1495 745387 5. EMIg0R : 20 T
745151 745225 8.95 745412 A LM3915 i B : 5170
748153 745240 398  74S4T1 [zl ; 45 14170
745157 745241 ly T45472 75451V £ b : b
745158 TAS244 # 745474 75452V ! - - o
745161 i 745251 : 745482 g . . i
745162 370 745253 7.45 745570 7414
745571

28

258884

RNy PR RRNEBRE R

s
DD

VISIT OUR RETAIL STORE!
JDR MICRODEV ICES’ INC_ TERMS: For shipping Include $2.00 for UPS Ground, $3.00

for UPS Blue Label Air. $10.00 minimum order. Bay ea

1224 S. Bascom Ave. residents add 612 % sales tax. California residents add 6%

San Jose, CA 95128 sales tax. We reserve the right to limit quantities and sub-
800,5385000 ™ 800662*6279 (CA} stitute manufacturer. Prices subject to change without

notice. Send SASE for ¢ lete lis
(408) 995-5430 * Telex 171-110 Use: SETCRSRICh RSN
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$a0s $4500 5 VOLT SHUGART
S 12 STEPPING HEAD aﬂ,}-
$9000
SONALERT FAN MOTORY 29 DYNAMIC RAMS
MALLORY she 428 KEETRRIB0/40 S5 Hotmen S G v NPT A e Ao Fits SHUGART 800/801 ;:;‘L 300 ns
4-28VDC 3-16 ma. Rosln core, .020 dia. WRZH1 4-3/4" 8q. 52V@144A 48 ov. Ul
Fits 1 1/8” hole 1 Pound Roll 115 VAC 7 Walt %" Shaft %" L. Mig, Holes 2-3/16" C-C $650% TMS 4030 22 Pin
DIABLO BRIDGE 1000 VOLT <
PROM
EOWER PRINT 10 AMP 12 AMP o 7840
SUPPLY HEAD 600 VOLT DIODE 24pin 37
$4750 Matrix Head #24800 232‘,“:“1" MR110.8 UART
Fits DIABLO 1660 AR SOM 280 Fotsd
JOYSTICK $g500 $200 10 for $15% $125 10 for $10% $495
13 et handie a outpuT RS-232 | LM 323| COMPUTER GRADE CAPS
2 - %" square 110- 220 VAG :1:2\:’%%-'51?“: CONNECTOH 5 VOLT]| &0 MFD 28VDC e
5-3/4xT7-1/2x4h VT A 1-7/16 x 2-3/8H 1
- 3 AMP| 1000me0 3sv0c
g 1-3/4 x 4172 h 1350
SHIELDED POWER CORD |  oscsemue e
T = - Crioop Pin. 3278 3 1-T/16 x 3-7/16 h $2%
6'-7"Lg. *2% 10 for 520% DB-25 cover 128 o R 122:,:: :‘ :-f,‘ :‘5 e s3s0 3
W 10 for e e sack | ¥ 12voLr CASSETTES
EDGE 3175
0-15MVDE|::1-EH - 100 for *7% 25¢ ! AME 10 for ¥15%
sociaal) Same as 2N2222A 1:;":(:‘;2-:,, Switchoraft #12A 90¢ 10 for *7% Mb':' u::ro' i
#3%0 20 [{oior S0 | e R L P bl
DI P SENSOR . Qlanibes Tivited ALTEX E L ECTR 0 N ICS
SWITCH i 1) COD, check, money order 618 W. Sunset In Texas Call
10 Position BCD mm",;fﬂf:::: :fm MR s nn;:;!‘c; Jexas (512) 828-0503
Texas residents add 5% slate sales lax.
$1% 10 for 12 | $1% 10 for $12% Addize s ampping|SherdeellorEras 1-800-531-5369
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sl CALIFORNIA COMPUTER SYSTEMS

$100
2032 32K STATIC RAM A& T.
200 NSEC LI R S sy $629.00
2116 16K STATIC RAM A& T
200 NSEC' 5 .. .5329.00
2065 64K DYNAMIC RAM A& T ... ....... $548.95
2200 S-100 MAIN FRAM A& T .. . ... 3379.95
2422 FLOPPY DISC WITH CP/M 2.2™ .. $329.95
2802 6502 PROCESSOR A& T ....828295
2810A ZBOCPUA G T .. $249.95
2710A 4 SERIAL1/OA&T. ... ... .. . $291.95
2718A 2 SERIAL, 2 PARALLELA & T $305.95
2720A 4 PARALLEL A& T. $214.95
PROTO BOARDS WW $39.95

APPLE PRODUCTS
T114A 12K ROM/PROM. . . .. $68.50
T424A CALENDAR/CLOCK. . . .. $106.95
T440A PROGRAMMABLE TIMER. $98.50
7470A A TO O CONVERTER $105.95
7490A GPIB (IE 488) INTERFACE $265.95
T710A ASYNC SERIAL. . .. .. $125.95
7712A SYNC SERIAL. . .. ... ..., $153.95
7720A PARALLEL STANDARD. P . 1 1
77208 PARALLEL CENTRONICS. ... ...... ... . §98.95
78118 ARITHMETIC PROCESSOR W/DISC. . .. ... $342.85
T811C ARITHMETIC PROCESSOR W/ROM. .. $342.95
7500A WW BOARD. .. .. . . §22.95
7510A SOLDERTAIL BOARD .. §23.95

SOFTWARE
2610 CP/M™MACRO ASSEMBLER ON DISK. .. .. $76.95

2620 CP/M™SYMBOLIC INSTRUCTION DEBUGGER . . . $64.25
2630 CP/M™TEXT FORMATER ... .....ccvvuene, $64.25
2640 CP/M™BACKGROUND PRINT UTILITY .. 54295

OTHER CCS PRODUCTS ARE AVAILABLE.
CALL FOR PRICE

=y = MAR.SPECIAL SALE
- :
.-’I MICROCOMPUTER PRODUCTS ON PREPAID ORDERS
$100 PRODUCTS (CHARGE CARDS COD OR PO'S NOT AVAILABLE)
CBIA B0BO PROCESSOR PCBD §£3295
KIT 15505 A& T $215.05 MIKOS WIRE WRAP PROTOTYPE BOARD. ROOM FOR 5
B REGULATORS, GLASS FILLED EPOXY, S100, OVER 3000
! oR y ' 8
T e ioa g5, A8 T 26995 | MOLES, PLATED THROUGH HOLE, ALL EDGE CONNECTOR
o i “ i i PINS NUMBERED AND LABELED.
VBIC 64 x 16 VIDEO, PCBD. $32.85 PORD o 1. a0
KIT $15395 A&T $199.95 $21.98 KA FOR o $123.85
VB2 64 x 16 VIDED, PCBD §32.95
KIT ... $17595, A&T $234.95 ECESRSEHIEAIEAIMEIRART S
¥83 80 CHARACTER VIDEO 4MHZ. LS00 E:ssnF;n Ls132 5:55:50: L5187 E:::ﬁ:
KIT ... $34595 A&T $425.95 Lssg?: 25 123 LS136 .50 238  LS221 115 546
L 25 123 LS138 .75 356 L5240 180 BS5
UPGRADE RAMS FOR VB-3 $42.00 LSO5 25 123  LS139 75 356  LS243 175 831
LSOB 35 166 s _ !
104, 2 PARALLEL 2 SERIAL PCBD $3295 | (Sj0 25 123 (3147 249 - LSoss 248 o
KIT 515595, A&T $194.95 Lgua 45 2.14 Lgms 1.35 - L5251 1.00 475
LS14 99 450 LS151 .75 356  LS257 .85 4.04
PB-1 2708, 2716 PROGRAMMER BOARD LS20 .25 1.23 L5153 .75 2.56 LS258 85 404
i S swsos | iSe iR % Bin o 2.
1. 1 0 428  LS266 4
MB-10 16K STATIC RAM LS30 .25 1.23  LS157 .75 3.56 LS279 50 238
KIT 520005 A&T $339.95 LS32 .35 1.66 LS158 75 3,56 LsS2s0 .80 3.80
LS37 .55 250 LS160 .90 4.28 LS293 B0 380
APELEFIRUMETR LSiz 53 250 LSiez o5 451  (Sasr |70 333
: : 1 ] 1 i 333
A4BB IEEE 488 INTERFACE 539995 Lg” 45 214  1S163 95 451 LS3ss 70 333
AID SERIAL/PARALLEL INTERFACE LS75 50 2.38 LS164 95 4.51 LS373 185 879
LS85 1.15 546  LS166 1.75 8.31 LS374 180 855
KIT S12595 A&T 515595 LS86 40 190 LS173 .80 380 LS377 145 689
ASID SERIAL I/ Lgao .ga gga nga 95 4.51 LS378 118 561
LS92 .60 2.85 LS175 .95 4.51 5820 2,26 -
KIT $87.95. A& T $97.95 L593 60 285  LS190 1.00 4.75 tssza 225
APID PARALLEL 10 W/0 CABLES LS122 45 214  LS191 100 475  LS629 1.44
LS123 95 450 LS192 .85 404  LSE82 320
KT $67.95 ABT.......... 887.95 LS125 90 428  LS183 .95 4.51 LS683 2.30
OTHER SSM PRODUCTS ARE AVAILABLE. L5126 ;75/3.561 LS186 .85 4.04  LS68812.40
CALL FOR PRICES. QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. THEY
MAY NOT BE MIXED. AN ADDITIONAL 5% OFF PURCHASES
OVFR $50 ON LS PARTS ON PREPAID ORDERS BY CHECK OR
MONEY ORDER ONLY
VISA or MASTERCHARGE Send account number inefDank number expealion dale
and sign your order. Approx. pastage will be added . Orders wilh check or maney order will
MONDAY-FRIDAY, 8:00 TO 12:00, 1:00 TO 5:30 pe sent post paud in LS. 1 you are not a regular customer. please use charge cashier s
THURSDAYS, 8:00 TO 9.00 P.M check of posial money ceder Otherw.se (here will Le a two-week delay fof checks i
{41 5:| 728-9121 char Cahé residents add 6% tax Money back 30-day guaranies We cannal accepl
P.O. BOX 955 » EL GRANADA, CA 94018 JEcd 105t v hewr e o ices subjee tocrange il poise 220
PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LisT | ™ o oo e st
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800-346-5144

Ak < Call 218.681.0674

». CHi LS - 5 U1 -
" QUALITY — Name brand products from nationally recognized mmfumm %m
SERVICE — Computerized ordér p and il As] wenrs-rrrupmowcrs -- 1
(INES — Volume Discounts » OFM ﬂnrumy ?rmu * Toll Fnu Mﬂ Number s@m ARIES = pi
o g,‘,m FSEE 73 17z IR E Thiermvist smorbes ot Fig Price DifTerrmre 7ot stiown e bt sl g et St b L
TEXAS INSTRUMENTS 1 AMP SILICON RECTIFIER it FANASD CAPAC FANASONIC ::sn:gllr;:sn T
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HANDLING CHARGES VOLUME DISCOUNT
5 0.00% 999 Add$2.00%  0.00.5 99.99
$ 10.00.525.00 Add $0.75 % 100,00.5249.99

HONE, CALL: 1.800-344-5144 (Ma,, Ak, K., call 218 481 aornl, mail sond your srder ta. DIGINEY, Wighway 32 Seath, Thief River Fall, MN 58700 3 25.00.549.99 Add 3050 3 250.00.5499.5%
", A ! DIGI-KEY GUARANTEE: 1% or produty purthased from [ ot prsve 1o be de e § 50.00.599.99 Add 50,25 § 500.00.5999.99
py of your cnezuce y $100.00 & Up No Charge %1000.00 & Up
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r TEKNIKA WIRELESS
REMOTE CONTROL |E
TV TUNER

Sllﬂ 00..

@ REMOTE TV
CONVERTER ;
Wireless Remote Control
40 Channels

139.95.. 125.00..

36 CHANNEL upP

koo

Model AB-S?O ss 95 ea

Frposition coax

Dtﬁ!‘l-b'.d‘hﬂ'lmd't

COAX AB SWITCHES

Modol A8-27 92,95 e

® |mput: 75 ohm. ® Output: 75 ohm.

Model AB-28 $2.958& Model AB-29 32.95

VHF/FM AMPLIFIERS

Model 7002 SQ.QEM

® All solid state signal amplifier & _
boosts weak signals. For 2 sets. | '-,-

Model 7004 312 959&

@ For up to 4 sets @ Signal gain 3 dB

DISTRIBUTION
AMPLIFIER VHF/UHF FM

oce oas $29.95

® Designed for TV/VCR

RADIO-ELECTRONICS

-k
-

® |nput: 75 ohm. ® Out- @ |nput: 75 & 300 ohm.

multiple-set installations.
put: 300 ohm.

QUICK CONNECT “F”
PLUG & BALUN

ModelV 400 1 .5033_
10 for $12.

& VTR Cable VHF to UHF
Model V5736

1-3 pumsszg-gsaa
4 pieces & up $24.9533.

VIDEO SWITCHER

Model V 4801 329.95 ea

Flip aswitch towatch a program on
any channel, while simultaneously
recording a program on any cable
or pay TV channel - or vice versa
Plus, you can use your recorder's
programming feature to record TV
programs while you're away.

VIDEO CONTROLCENTER _

ModelV 4802 339.95 ea

Provides remote control access of §

all your Video, TV or Cable im

to your TV set or Big Screen =
from one convenient location by §
merely flipping a switch. Lt

ANTENNA/CABLE TV

SWITCH slo gsea

Model AB-400
ANTEN NNCABLE v

Model Aa-41o sg 95..

® Switches from cable to antenna
system instantly. ® Accepts 75 or
300 ohm imputs.

QUICK CONNECT
“F” PLUG RG 59U
ModelV 4036

QUICKCONNECT
“FPLUG 25
ModelV 403 «

10 for $6.00

For 75 ohm cable.
No wiring necessary.

VHF/UHF MATCHING TRANSFORMERS

Model MT-1 37503.
M -

10 for $6.00
VHF/UHF 75-200 ohm

Model MT-2 $1.I[Iea
10 for $9.00

matching unit. Miniature
size completely shielded

Completely plastic molded
construction for weather-

and balam:edfur reduction
prooﬁn% Supplied with

LL (800) 645-9518

in N.Y. State call (516)752-0050

COAXIAL SWITCH

Model DCS-A/B 7-95

A versatile product, with a

ran?v e of consumer and
applications.

v GAME SWITCH

ModelV 450 52-95

300 ohm in and out with
RCA plug.

855 Conklin St.,Farmingdale, N.Y. 11735
B Master Charge B BankAmericard
H Visa H COD H Check H Money Order

FHEE

COMPUTERS
ATARI" 800™
COMPUTER SYSTEM

16k 4'750.88

*SPECIALS COMPONENTS

ZENITH ZYM—121 Vides Moailor: Grasa Phospher

12inch 15+Mhz. — $12900
3inch MUFFIN Ellmm—-'s 95
UPD. 765- Floppy Disk Cont —#19.35 ﬁ?;ﬂgﬂéfs—: 4.95
B155- RAM—=1$11.50 640 P
8255-PPl— 4185 6802 *s.au
2111- Static RAM —-31.75 6502-%6.50
80854 CPU—-%.50 5810-%3.95
NC6B00- CPU—=41.15 §821-$4.95
ER2501- EAROM —4.95 8279-%12.50

ATARI
Software

Missia Command
Astornids
Slar Raidors

74500
™SO
03
TAS04
TASOS
TS0
ST

*898
“APPI.E 11 Plus”

4&1:-"1

™80
74522
330
MEIT
MMS50
MES

RARRARAARARRABY

TASE4
TAST:
T4588
T4ST
TSI

T

ERmasdREakRRBREEEE
§
o

:
A3

SHTHI8TH
SHTA18IN
SHT4164M
SHTAIB5M

SHTAITEN
SHTA1B0M

MTA1B1 N
SHTAIN

3.25es 8o 29608
550es 8 for 500e
©296es 4 forN00ea

4198 J00MS 200sa B for W.00
200MS 2360a B for 16.00

I 2TWL J00MS 225ea 4fr 1.00sa
* 200MS 24508 Ak 200m

2111 4S0MS 2.50wa Dir 2008
ac. conl' d

CALENDAR (MSM 5!32)

Beowie Mono Metsl Gate CWOS I C

EY3SESLEREIEIYNENESTLE

e

12in. BW — $12900

TERMINAL
12in. Green —$5500

v —Hesoo $5790¢
CONCORD

COMPUTER
PRODUCTS

1971 SO.STATE COLLEGE
wa?/a?'h 1040495 """f;,“ai;g" ANAHEIM, CALIF 92806  3®°
§ (714) 937-0637  ee®

"HEC 0 D 1
=== CHECK — M/O 10!\ 2102 4
8inch—10/¥27.95 ’{: . CK 2
% NO COD
Call Fo t WECARRY $10.MIN ORDER/ CA RES ADD 6
8 r Quant. | compurer PR
IPRICING! %¢

BOOKS 1! IR Tt I

50
100 240 B X2 UP CALL

& §Ba

- zzzgggg;iga

sk
MY_80 iy

[ST—453500
[F1-364500

8385
33z

DISKETTE
«SALE»

§

B

RBENRSRZ2RRRRBRERRERR

3
sERNBESEEeT

igagEiggggmzsaaggzsamége;
i

BERSSARBRALERRBRERRERIRUERAILERREEE

BEACPIBRLLLRRBAREIBLLRUNAURERNS

Bare Bones APPLE | |

w/0 Keyboard

W/0 Pwr. Supply E450
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HAMEG Oscilloscopes to

20

meet every need

and

DUAL TRACE

The high performance of tha HM203 has been
achieved by the optimum use of both discrote

TG105 PULSE GENERATOR

® Period: 200nsec to 200ms (EMHz to 5Hz)
@ Pulse Width: 100nsec to 100ms

d circuit

¢ DC-20 MHz
® Triggering up to 30 MHz

o8 x 10cm Display

CQuality and long term reliability are assured through
the use of high quality components throughout this
instrumant. Each unit is supplied with a compre-
hansive manual which includes operating and serv-
icing instructions, ciwcuit diagrams, and PCB layouts.

@ 50 ohm output range: 0.1V-10V

® TTL output ® Sync. output

® Operating Modes: Run, External trigger,
External gate, Manual 1-shot or Gate

® Compliment and square wave

RAeg. Price $218.00

JAL WITH COUPON §185.00%

............. $580.00
.. 5600.00

MICROPROCESSOR CONTROLLED
EPROM PROGRAMMER

PROGRAMS
VERIFIES
TESTS - COPIES

02516 02716 002732 02732A

The K2578 EPROM Prc s a P based
standalone unit complete with power supply, housing and test
socket. The unit comes standard with 16Kbit RAM (2K byte). and is
expandable to 32Kbit (4K byte). It has a crystal controlied clock and
requires no personality modules. It will program, test, copy or verify
the EPROMs listed above.

Model K2578  Regular $649.95 ... Special with Coupon 5526.95
Model K2578-Kit  Regular $549.95 ... Special with Coupon $425.96

A smart choice for field service, the 128 beeper DMM is designed
for the real world of hard knocks. The audible tone allows rapid
troubleshooting. Use it for continuity checks, logic levels or hot

tests. D i for full f flexibility, the 128 is
loaded with ical capabiliti not frills.
Model 128
only $139.00
Case/Stand ...$10,00
Sea/hear display

includes a large, 0.6
LED, over/under array
and audible tone.

Baeper operates on all

5 functions — ACY,

DCV, ACA, DCA, Ohms —
and on all ranges for
each function.

Special diode test
range permits testing
of LEDs and multiple
junction components
such as dardingtons.

Unigque sdjustable
beeper threshold can

Capacitance Meter @@

® Easy to use- plug in capacitor, push rangs
button and read the e to 0.1%

® 0.5 in. liquid play

® Exclusive "Acharge/avolt” measure-

ment circult (patent panding] holds &

basic accuracy for a full

Batt,
L1pf o

)
asy pushbutton ranges cover

1989 microfarads.
@ Best of all it's sasy on the budget - anly

MODEL 938 $185

be user-set to suite the
different requirama its of
various spplications.

Meter maintains
10M Ohm input resistance
evan with the beeper on.

MINIATURE DOT MATRIX

30 MHz
HITACHI

DUAL TRACE
PORTABLE OSCILLOSCOPE
. MODEL
V-3028 $995.00

More sensitive to your input
* SPECIAL WITH COUPON $796.00%

Synertek
Systems

SYM-1 28
$239.00

f ANCRONA P. o. Bm: 2zoan, t:uhm l:rty. nA mao

* SPECIAL X
COUPON

Bring this Coupon into one of our stores or
mail to our Mail Order address shown below
and receive the Special Discounts listed on
this page with purchases of $60.00 or more.

Offer EXPIRES on April 30, 1982

il NAME

ADDRESS

PHONE

IMPACT PRINTER
= MODEL
DP-822

The Unique New Printer That Gives
You All These Exciting Features.
® Low Cost ® Uses standard 2'4" adding
@ Disposable printing head machine tape
@ Simple interface or carbonless paper
@ Handles any type font ® 21-column printing at 25
® Needs only one 12-volt DC lines 'per second

power supply
Model DP-822

* SPECIAL $70.00 WITH COUPON*

Dot Matrix Printer Control/Drive Card
Model DP-822-08B

® Easy to install and maintain

$80.00

25.00

ANCRONA HAS MOTOROLA SEMICONDUCTORS

Universal Oscilloscope

Probe
$ 3600

SWITCHABLE X1 and X10 Attenuation Factor
KEY ADDITIONAL FEATURES: ® 100MHz bandwidth ® Heawvy
duty tip ® Break resistant center conductor ® Slender. flexible cable
® 6ft cable length ® Wide compensation range ® Fits all scopes
® Ground reference can be activated at tip ® Includes SPRUNG
HOOK. L.C. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER
TOOL ACCESSORIES.

= fm—

P.0. BOX 2208R, CULVER CITY, CA 90230

STORES DO MOT MAIL UHDEH

ACCEPT MAIL DRDERS

| PHONE ORDERS: (213) 641-4064

Minimum Order $10.00. Add $2.00 to cover postage and handling.
Master Charge and VISA welcomed. Please include your charge card
number, interbanik number and expiration date. Some items are subject
to prior sale. Not responsible for typos. Store pricing may vary from Mail

BFRS0 $1.91 MC1373P $5.19 MCEB08F $1390 MDAI00A 5205
BFRO1 242 MCI13IP 144 MCBBOIF 1885 MDATOTA 220
CAJ054 1.54 MC1408L06 384 MCEBB2IP 4.54 MDAZ00 221
CA3059 334 MCr408L8 6.55 MCGB40P B.73 MDAZD4 2687
CA3073 223 MC1455P1 88 MCEBASP 19.90 MDA20G 2899
DACOBCP 348 MCI458CP-1 1.08 MCGS4TP  16.06 MDA2S01 4.8
MBO10Y 73 MC1458P1  1.08 MCBESOL 1131 MDA2502 432
MBD102 B8 MC1488L 1.68 MCE850P 440 MDA2504 458
MBD201 1.03 MC1483AL  1.89 MCEas2P 545 MDAIS00 446
MBDE01 1.57 MC1489l 1.88 MCB3E0P 1262 MDAIS02Z 471
MCI310F 629 MCI496G 207 MCBET5L 1349 MJEIOSST 1.29
MCI330ATF 220 MC3325P 2,10 MCI0N16P 82 MOCII0 191
MC1340P 1,72 MC3I340P 210 MC14412VP 1553 MOC3I011 227
MC13508 144 MCAD2Z4P B53 MCI4405P 398 MOCI03 2393
MC13s8p 191 MCE800P B.73 MCMBSTAP 11,17 MRF301 318
MC1372P 648 MCGBOZP 10.13 MCR103 .79 MRFII 304

% SPECIAL 20% DISCOUNT WITH COUPON

Z-80 SERIES MICROPROCESSOR IC's

2.5 MHz ZI-80-DART $14.30 I 40 MHz 2-B0A-DART $15 50
Z:80-CPUS7 10 | Z-80-510/0 2010 | Z:80A-CPUSE0S | Z-80A-S10/0 2115
Z-80.CTC 550 | 2-80-S10/9 1450 | Z-B0A-CTC 635 | Z.80A.S10/8 15.70
Z-80-P10 580 | Z80-DMA 2150 I Z-80A-P10 835 | Z-B0A-DMA 2270

* SPECIAL 20% DISCOUNT WITH COLIPU_! *

G

Z-80|
||| peER) STARTER KIT

A COMPLETE MICRO-
COMPUTER ON A BOARD
Regular $401.00
% SPECIAL with COUPON
$368.00

Memory Examine and Change

FEATURES

® Z-80 CPU with 158 instructions

® On-Board Keyboard and Display

® On-Board PROM Programmer for
PROMS (2716, 2758, TI2516}
Kansas City Standard Cassette Im

Fort Examsne and Change

Z-80 CPU Registar and Change
2K Byle ZBUG Monitar m ROM
1K Bytes of RAM (expandable to 2K)
4 Channel Hardware Counter/Timer
Two Bi-Directional 8-Bit U0 Ports
Up to § Programmable Breakpoints
Swiich Selectable PROM or Moni-
tor Restart

Simple Key Controlled Audio Cas-
sette Load and Dump

LI T I

® Expantion Provision for Mounung
Two 5-100 Connectors

Wire Wrap Arga lor Customn Cirguitry
Single Step through RAM or PROM

Vectored [nterrupts provided by
Z-80-CTC and Z-80-P10

6500 SERIES MICROPROCESSORIC's

A = (2 MHz) =(3 MHz) C =(4 MHz)
PE502 & B.B2 | PBSDCASB B2 | PE520A 52,74 | PE530-005 515.84
PE502A 966 | PESDT  8.09 | PEB20 340 | PE532 10.82
PE5028 1502 | PE507TA 8§82 | PEBBID 374 | PESI2A 11.87
PS502C 2100 | P6512 882 | PE521 490 | PE545-1 17.51
P5503 808 [ PE5ST2A S66 | PES21A 534 | PE5S46A.1 2244
PE503A 882 | PB513 809 ) PESXY 4.90 | PESS) 1.7
P6504  BO03 | PE513A B82 | PESB2) 534 | PESSIA 11.78
PES04A BB2| PE5S14 809 | PE522 B.40 | PES3N 4000
P8505 B.09 | PES14A B B2 | PE522A 11.24 | P1791.02 4000
PESO5A BB2Z | PBS1S 809 | PE530-004 1584 P1793.02 4000
PES0G 8091 P8520 340

* SPECIAL 20% DISCOUNT WITH COUPON *

Full ASCII Encoded Keyboards

“G‘I 128-Character, 58-Key Typewritter Format for

Alphanumeric Entry
VP-B01 B-bit parallel output, - $69.00
VP-806 Async senal output 59900
58-Key Typewritter Format
Plus Calculator-Typa
Keypad for Fast Num-
meric Entry
VIP-611 B-bit parallel
output . $88.00
VP-616 Asynchronus senal output 5$119.00

Operation From Single +5 Voit Supply

Order pricing. We reserve the right to substitute manufacturer.

YISIT A STORE NEAR YOU TODAY - We steck a large salection of Technical Books, Discrete Components, Integrated Circuils, Test Equipment and Electronic Supplies.

ATLANTA GULVER CITY
3330 Piedmont Rd. N.E. | 11080 Jefferson Blvd.
Atlanta, GA 30305 Culver City, CA 80230

(404) 261-7100 [213) 380-3505

2649 Richmond
Houston, TX 77088

(713) 528-3489

PORTLAND
1125 N.E. 82nd Ave.
Portland, OR 87220

[503) 257-9464

HOUSTON

SANTA ANA
1300 E. Edinger Ave.
Santa Ana, CA 92705

[114) 547-8424

SUNNYVALE

1054 E. El Camino Real
Sunnyvale, CA 94087
(408) 2434121

TUCSON

4518 E. Broadway
Tucson, AZ 85711

(602) 881-2348

CIRCLE 10 ON FREE INFORMATION CARD
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MICROWAVE TV
CONVERTERS

MORE GAIN

THAN A VARACTOR UHF TUNER

We start with a Mechanical UHF

Tuner, add 2 coils and a diode,
then peak it on our Spectrum
Analyzer for maximum gain.

DOWN CONVERTER/ANTENNA
COMBINATION

& 2 MICROWAVE PREAMP STAGES for maximum pain
® ONE PIECE CONSTRUCTION simplifies installation
Frequency Range 470-899 MHz channels 14-83 ® ALUMINUM AND ZINC PLATED STEEL for dursbility
Output Channel 3. Available on request: = osstion

Ch2or4.

BUILT IN A/B SWITCH with moms than 9548
2.1-2.8 GHz Covers all ham, commercial and ITFS

RT
NO. DESCRIPTION PRICE When ordering 3

B20 Modified High Gain above items ........ $110.00
UH FTuner $15.00 Order 5 each of the

B21  Pre-Dnlled circuit 3 items. . § 95.00/set
board, screen printed Order 10 anch of Ihc
layoul, soldrmast on Sltems .cciiiiriines $ B85.00/set Years of enjoyment are yours with our model DCV-1-A. Two presmp stages coupled
foil side. needs only with the yagi snienna’housing provide & typicsl system gain of B3dB.
one jumper $17.00 ACCESSORIES, AMPLIFIERS

B22 Complete parts kit AD2 New2stage
includes: All resistors 28 db gain et iy
(30). PCB amplifier Kit $18.00 (e i)
Potentiometers (1-5K Assembled $25.00 LIST — $175.00
3-10K). Power AD3  New 14 db Gain YOU GET: 75 downlesd ON
Transformer (1A24v). single stage 3 jumper l.Y
Panel Mount amp Kit $10.50 30 0fm. mesching 1 yeatociec
Potentiometer (10K), Assembled $15.50 Sethlec ssructions SI 4995
Integrated Circuits (7), A04  75-300 ohm matching e A R
Diodes (4), Vollage transformer % 1.15 INTRODLCTORVIPRICE
Regulator. Heat Sink F-58 Coaxial conneclors § 0.35
Electrolytic Capacilors WE CARRY A COMPLETE LINE INCLUDING PARABOLICS
(6). Disc Capacitors
(35). Variable Mail order only.
Capacitors (4), Coll Kit :
apad :-:re’M].lCI Send check or money order to: DEALER INQUIRIES INVITED
Sockets (4-8 pin. 3-14 GILCO INTERNATIONAL, INC.
pin). Speaker (47,3 RO.Box 8817,
&Z! fmn\.d'\rnlfim Coral Gables, FL 33124 TR ITON

lookup Wire, All misc, Tel. (305) 823-5891 For COD orders 1933 ROCKAWAY PARKWAY

Hardware and the 80 BROOKLYN, N.Y. 11238 2'2'53“‘9004
most complete and Minimum order $25.00. e REThe, '
kb Add 10% shipping and handiing.
anl Ve s seen Florida orders will not be accepted.
All ltems individually For orders over $50, Add 5%.
packaged . . $80.00

SCR SUPER-BUYS

(i) FREE SCRAMBLER PLANS plus

a brochure describing our new
UHF-VHF Conversion Kit are yours

just by sending us your name, FHEE
address and a 20c stamp.

(@ 9-INCH BLACK AND WHITE CRT

MONITOR. Ideal for microcomputer or F:E:ﬁ

security use. 22 transistors. Designed  prget

for excellent resolution. Frequency re- Price

sponse — 12 MHz. Continuous DC

restoration for superior contrast, 51 552.0
List Price $225.00 each. -

(3) UHF-VHF CONVERSION KIT. Com-

Limited time, Introductory offer!

1982
DISCOUNT
ELECTRONICS
CATALOG

JOIN THE PAK!

Send for our Free catalog and become a

PACCOM 8085A

TRAINING UNIT
Rated Best Value by instructors!

member of our exclusive Pak. Our

members receive Poly Paks’

Skaitirig|catalog seversl plete with PC board; all required com- &:1
: e LEARN COMPUTING FROM THE GROUND UP! poverts; cabiel withSheajery SAA s omns
times a year. We offer: e Design and code microprocessor software. comprehensive brochure incl. sche- Kit

matic, board layout, mounting and

hook-up diagrams, parts list and 511915
assembly and set-up instructions. All &
parts are industrial prime guality.

(@ NEW ZENITH ZVM-121 HIGH-
LEGIBILITY CRT MONITOR. Features 0%
12'' green phosphor CRT, with 15 pirpct
MHz Bandwidth, 40 or 80 character Price
widths are operator switch-selectable.

Penny Sales, Free e Use logic and bit manipulation techniques.

o Enter and execute programs on your own
computer.

e Understand microprocessor architecture.

@ Control programmable input/output ports.

e Implement real-time interrupt and data
transfer. Design your own micro-computer

Equipment, Rechargeable Batteries, Solar Prod: Comes to you complete:

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph-
erals, Integrated Circuits, Speakers, Audio

ucts, Semiconductors, and much, much more! ° E‘Lt:gugf step instruction manual, operators Fully compatible with 80-column 311715
he Apple cards, efc. :
f: f 25 s A 2 i
Take advantage of our years as m-enca 5 ° gsggsﬁ. Sgbf;w“”enman;alkaﬁgg‘ Cookbook. ® MITSUMI VARACTOR-TUNER. San0o
foremost Supplier of discount electronics. © 554 pg. oofiware Ues. DOOK, 13U programs. Channels 15-82. Modified for kit use. 30“,

o Fully expandable, deluxe operating system

RUSH ME YOUR FREEDISCOUNTCATALOG! Hardware includes: Standard versions, 2800
NAME: e Fully assembled, e User determined BUS s
ADDRESS: tested B085A unit. system. {714) 527-2554 « [213) 596-7553

. e CPU circuitry with @ Wire wrap area for scn ELECTRONICS INC
CITY: 44 pin connector buffers, gates, etc. 5303 Lincoln Ave., Cypress, CA 90630
STATE: ZIP:

$10.00 MIN. ORDER  HANDLING/SHIPPING $5.00
Pay by CHECK, M.O., VISA, M/C, C.0.D.
UPS ANYWHERE IN CONTINENTAL U.S.

@ Two EPROM sockets.
Ewmm NE 40th. DEPT RE382
SAadmond, WA 98052

CALL 1-800-426-1044 TOLL-FREE

CLIP AND MAIL COUPON TODAY TO:
POLY PAKS, INC.

RADIO-ELECTRONICS

\: ?.v%?pfpﬁi’n“;n. T e e “uj 1 SEND FREE INTRO PLUS PARTS LIST For Free Buyers Guide Catalog Circle No. 79
114 CIRCLE 32 ON FREE INFORMATION CARD CIRCLE 33 ON FREE INFORMATION CARD CIRCLE 35 ON FREE INFORMATION CARD



CHANEY
electronics inc.

P.O. BOX 27038, DENVER,

Chaney Electronics has been providing quality electronic kits for high schoals, tech schools,
universities and hobbyists for over 10 years and we hope you will join the thousands of satisfied
Chaney Electronic kit bullders. All of our kits contain a quality etched and drilled glass epoxy pc
board, all necessary electronic parts (except as noted on a few kits) and easy to understand
nstructions. You provide a battery for the battery operated kits and if desired you may

COLO. 80227
——m

TEACHERS AND HOBBYISTS

e e e e e ey ey e ey e e e e e e e e e e e e e e e e e e e )

e Minimum Order $9.00

e Please include $1.50 for shipping (UPS)
* We accept VISA and MASTERCHARGE
e EXTRA FAST SERVICE

PHONE ORDERS: 303-781-5750

wish to provide a case. We recommend that you use a low wattage soldering iron and good
quality rosin core solder when assembling your kits. Building our kits is both rewarding and fun
because they are thoroughly tested and designed so that with proper assembly they work the
first timel If you have any questions please call or write; we are here to assist you.

TIME REACTION TESTER KIT
I you ever thought that your sense of timing was good
here’s an electronic device 1o prove (! A LED flashes af a

__precise inferval and you sre 1o push 8 buttcn st the oxact
’ mamant it ks to light. I your timing is good tha led will stay
on, if not the LED continues 1o flash. Size of board 17 x °

Operates on GV battery.
C4516  $1.50

ELECTRONIC “COIN TOSSER" KIT

This kit features an electronic way 1o “loss scoin” Pushthe
button and a speaker clicka while two readouts flash "0
and 1", Use il 1o electronscally replace the 1ossing of a comn
In games, sporting events, etc. Operates on 8V battery. Size
of board; 14" x 3W"

C4389 3595

SUPER LED FLASHER KIT

One of our mest popular display kits, 1his und ks parfect for
L use in robot projects Simple 1o bufld kit features IC

circuitry 10 atternately flash 4 LEDS: 2 red, 1 yeflow and 1
) green. Produces & bright and coloriul display. Operates

from 9V battery, Size of board 27 x 27

C440T S48

120\MC VARIABLE STROBE LIGHT KIT

te variable rate strobe light kit produces brilliant
rlunu of light. For parties, dances, display. discos, elc
Operates from standard 120VAC bla design —
thousands of these are in use throughout the worid
Contains XF-1 straight xenon flashiube Overall size of
completed board: 3"L x W x I°H
CaT  $7.80

SINGLE CHANNEL COLOR ORGAN KIT

Simple to bulld kit uses SCR 1o flash a Christmas tree [amp
1o the beat of music. nect this up 10 your stereo of radio
and waich the display. Operates from 120VAC and festures _ | =~
dio input transformer for isclation and impedance ==
matching. Size of board: 27 x 17
cam 5180

GREEN NEON WINKER KIT =
This long time favorite now has & new twist. We have
designed it with grean neans inatead of the usual orange
glow type Features 6 green neons that ramdomly flash
Provides a unique display in the dark Operates on
standard 120VAC. Suze of board 48° x 28"

CHM $ATS

3VDC ELECTRONIC

WARNING FLASHER KIT

This portable battery operaled device continuously emits.
bursts of intense light oed repetitionrate. Can be seen
for grest distances making it a greal salety device for
bicycle riders, skiors, hikers, boalers, campers, eic
Transistorized kit uses high output XF-2 xenon flashiube
u?:mun:!wx: (two 1.5V batteries). Size of board 2W7L
x

C10T TS

ELECTRONIC WHEEL OF FORTUNE KIT
Very popular game device' Push the start button and a
bright red ball (LEDS) lpp'.l' 10 spin around ten numbers
gaining speed as you hold the button down When you
m‘ raigase the button Ihe slectronic bullannolrno slowdown
) toa
a small npnlm emits & ticking sound in u\m:munmnun
Unit operates from 5V battery, Size of board 297 x 267
Cu08 5909

SOUND EFFEC"rs GENERATOR KIT

-, Exciting sound effects kit uses the popular TI76477 chipto
— develop phasor, Ioeomrvo siren, iweeting bird, organ,
model T, -etc sounds. Uses dip swilch for simple
programming of the generator. A programming char o |
included for many
volume and fone Irom 2° speaker. Operstes from 9V
battery. Sire of board 325" x 7

Ca4z 51285

HIGH POWER 12€NI.C STRDBE LIGHT KIT
Varisbie rate high powsr sirobe light similar to our
standard 120VAC kit m-pr pmdm:u flashes many times.
mare brilliant. Thia kit has variable rate control and uses a
XF-4 xonon horssshos flashiube. This kit also includes a
refiector for the Mashiube Operates from siandard
120VAC. Cwerall size of beard: 4%7L x 3°W.

c4182 51598 \._

\\

»

EVDC ELECTRONIC STROBE FLASHER KIT
Thia kit is similar 10 our 3V Warning Flasher, however it
requires SVDC for operation and produces an even
brighter flash. Although supplisd with the XF-3 straight
Mashtube i cen even power the oplional horseshoe
fashiute. XF-4 This unit makes 2 great safety device or
attention getter Can 8l80 be used with oplional adapter
Size of circuit board: 3™ x 14"

308 §7.95 AC ADAPTER C3804  $1.49

PHASOR GUN SOUND AND LIGHT KIT
Heve's 3 simple kit which makes en excellent hral project
Uses special IC, darlington transitor and LED to produce
“outer space phasor gun” sound and liashing red light
Uses 2 speaker and small site board Operates from 5V
battery. Size of board: 1" = 1.2°

Cadpd 3400

EXECUTIVE DECISION MAKER KIT

Here's another easy 10 build kit which is tun to use. Each
¥ lime you need 10 make an “IMponant” decision just operate

tha wwitch and one of two neon lamps will stay on. Features

green “yes” lamp and orange “no” lamp Operales from

standard 120VAC, Size of board 27 x 17

St

3 CHANNEL COLOR ORGAN
Ver\r popular 3 channel color organ causes lights of your

choice 10 flash 10 the beat of music Has 3 different filter
?&’- stages for low, medium and high notes Features level
Q _}" control and 3 separate AC outlets 10 connect Christmas
I|gms lamps, etc Operates from 120VAC Sizeof board

AUDIO OSCILLATOR KIT

Very useful for demonsiratson or lesting speakers, ear-
phones, etc. Kit 1one neh in

Features oulpul transiormar for coupling 10 speaier of

your choice. Two transistor circuil s simple 1o construct

Oporates from BV battery, Requires speaker. Size of board

B il

o

Optically stops mnhon of fans, wheels, pulleys. fiywheels.
#ic. The stroboscope ates from standard 120VAC and
features bright xencn flash ftube and IC design
Continuously variable flash rate from 100-5000 APM. Size
of board: 35" x 475"

a red LED in time Features variable control and
spoaker. This kit is perfect for music practce and is.e
build. Operates from SV batlery. Size of board: 1%
C4533 5350

C4s10 5378 2 x1"
cmu $9.50 cas1 8300
STROBOSCOPE KIT METRONOME WITH SOUND AND LIGHT LIGHT SENSITIVE SOUND
Relisble IC w kit for use in physics experiments, One of our most popular kits now has a new feature. Not GENERATOR KIT
optical ‘only doss it produce beats in precise lime but atso it f

Simple to build kit creates a tone which vanies depends
on amount of light Uses CDS cell and IC circuitry to
provide this unusual effect in total darkness the unit is
silani, a3 light increases the unii goes from a ci 20und
to & loud lone. Uses 27 speaker and operates from OV
battery

S

b KL Catee 3495

DIGITAL POWER SUPPLY KIT 46WS PHOTO STROBE FLASH KIT 100'09‘8 SL.Mr'E STROBE AC KIT
Regulated power supply. parfect for TTL or CMOS circuits. Here's your chance 1o make & quality high pawer strobe This in oparation 10 the DG slave strobe,
Regulsted output voltage iz SVDC, Mazimum oulput lNash for your camera Can also be used as the master numu-r m| s more than double the light power

% currant is 500 amp. Features fused input, neon indicalor sirobe with any of the siave kits. Features quality long life + cutput. Fealures heavy duty horseshoe fashiube. two
light and IC regulator. Kit uses heavy duty transformer for straight Nashtube, heavy duty photoflash capacilor, neon ‘' heavy duty photoflash caps, neon ready light, solar cell
trouble free performance Operates from  standard ready bght, transisiorized inverter circustry and shutier } +°.  pensor, and manusl test bulton. Operates from 120VAC
120VAC. Size of board: 27 x 4" cord for connection 1o camera. Oparates from 4 SVDC 10 | Sue of bosrd 38" x 4 NOTE This Kit is NOT for

This kit is perfect for testing AC cullets or determining
which breaker cperates a particular outlet. There's no nesd
to be in the same room unit emits a penetrating tone
a8 long a8 AC is present Features green “ON" light and
phezoslectric lone slen in a compact unit. Size of board:
x V.

Ca48s  $480

Ultra miniature lamp flasher kil uses tiny grain of wheat
bultes and |C to fash 2 bulbe st the same time or alternating
Unit produces bright flashes and can be used on modet
planes, boats, attention get warning lights, eic
Operates from 9V battery. Size of board. 127 x A

Ca487  $250

a0 3650 GVDC, Swe ol board: 3" x 257 baginners sinca due to tha pawar of the flash. hazardous
casiz  se8s potentials are present
Caam $495
AC TESTER KIT DUAL LAMP FLASHER KIT LED FLASHER KIT

Easy to b timer IC to
lllunuhi'r !ulh & red and grean ked. The kil makes a great
attention getier and can be used in robots, warning lights
culer spsce models. convention badges. etc. Operates
from 5 10 SVOC. Size of board 1.5% x 1"W
CraaT 5249

SIGNAL INJECTOR KIT

Signal injectors are vaetul for troubleshooting all types of

radios, amplifiers, tuners, etc. This simple to bulld

lm\lmoﬂm kit peoduces an output signal nch in
very ool of

these SMIII size aliows use of compact cases if desired

Oporates from 3VDC. Size of board: 5" x 1.5

Cas13 5300

f‘g‘a?w

—— =

TRI STATE LED FLASHER KIT
Simple to k flash state led, The ki

trimmar contrel which can be rofated 0 provide

green, ] 1 or
red. Kit festures IC circuitry and jumbo tri-state LED,
which, even though it's only a two lead device, can fi;
or grean. Operates from 9V battery. Sae of board 147 x 1"
Cansd 5258

46WS SLAVE STROBE DC KIT

Senastive slave unit flashes in synchronization with your
master sirobe. Perfect way 10 obtain mare light for portrait
pictures. Comparable Unis sell for mary times this low kit
price. Features quality long life straight Mashiube, necn
ready lighi, solar cell sensor, heavy duty photoflash
capacitor and transistorized inverter circuit. Operates from
45VDC to BVDC. Sire of board 3867 x 257

Caap 51895

AG FAILURE ALARM KIT

Have you ever been late because the AC wen! off and your
chock ragio didnl work; well that need not happen again!
Simply plug this unit into the wall outiet and if the AC goes
off the unit emita & tone. Features green ready light and
plezcelectric tone device. Operales on 9V batlery. Size of
board 287 x 237

Caigl  saTS

FASCINATION STAR KIT

“roduces an “Exploding Star” visual effect using 25 LEDS [
and IC circuitry. The center LED lights first then the next
group of LEDS light and then another sat lights until the
outer edge of the star lights up. The process then reverses |
isalf. Great attention getter for game rooms, discos, etc. |
Operates from BV batiery.

C4432 51095

PHO‘I’O SLAVE TRIGGER KIT

most semitive slave ingger kit on the market
Nu alrum by amblent light. Much superior than LASCR =
types This kit can operate from bounce or indirect flash.

Simply connect shutter cord (included) to the strobe that \
will be used a3 the slave. When the master strobe is fired the
slave strobe will aiso flash. Size of board 157 x 1%

C4450  $6.00

10 WATT SIREN KIT

This kit is perfect for use in m-glar
itention getlers, elc, Kit provicdes a loud allernating tone
outpul. Uses two IC's and & power transisior to provide
reliabie parformanca. Features variable sound control and
8 to 12VDC operstion. Requires 8 ohm speaker. Size of
board 35° x 157

C4088  $5.00

arma, panic buttons,

<=
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SEQUENTIAL LED FLASHER KIT
This kit combines CMOS IC circuifry and 10 jumbo red
LEDS to produce @ wnigue visusl cisplay. LEDS

1 L' light from night to lef Easy to
L = !’ Build kit makes 3 great conversation prece
getter. Opetates from &V battery. Size of
15

Ca4al TS

NEW KITS FROM
CHANEY ELECTRONICS
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RADIO-ELECTRONICS
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UNBELIEVABLE!

HITACHI

30 MHZ DUAL TRACE
OSCILLOSCOPE

AT THE LOWEST PRICES
YOU CAN FIND!

Signal delay line

5" CRT

12 ns rise time

TV sync separator

1 mY//division sensitivity (max.)
Vertical magnifier (x5)

Sweep magnifier (x10)

X-Y operation

Front panel trace rotation
CH1, CH2, Add, Diff. display

LiSt 995.00 modes
e “Z" axis (intensity) modulation
Sale 81 5-00 * Two years parts and labor
warranty
* Two -X10 probes included!

Model V302B

See below for freight allowance

15 MHz dual trace
AN EVEN GREATER VALUE!

5" CRT

24 ns rise time

TV Sync separator

1 mV/div sensitivity to 5 MHz
Vertical and sweep magnifiers
Front panel trace rotation
Five modes of vertical

Model V152B deflection

Two years parts and labor

List 735.00 warranty _
Two -X10 probes included
Sale 599.95

ALL OTHER HITACHI SCOPES ON SALE

50 MHz, 100 MHz. 35 MHz, 20 MHz. Call for details
Also available:
Leader Instruments, Beckman, Univolt, Fluke,
and other quality test equipment

To order call toll free: (800) 423-5336
In Calif. (800) 423-5336
Local, Alaska, Hawaii (213) 701-5848

ORA Electronics

18215 Parthenia St. Northridge, CA 91325

TERMS: All items are subject to prior sale, Limited quanltity on hand

Payment Visa Mastercard accepted Exact freight and insurance will be added
C.0.D. orders accepted from recognized businesses

Prepaid orders: Payment must be made with US currency Orders paid with
personal or company check will be held for check lo clear

Free freight policy: Prepaid orders paid by cashiers check will be shipped UPS
freight free to any pointinthe continental US. (Alaska. Hawail, Canada excluded )

CIRCLE 17 ON FREE INFORMATION CARD

BUY of the YEAR!!!

Parallel, TTL Input WORD PROCESSOR
170 “Selectric”’® TYPEWRITER/PRINTER

The manufacturer put 'em inlo storage (o
depreciate 'em.. Now theyre FINALLY
AVAILABLE! Removed from  working
syslems. these lantastic machines have
built-in driver and decoder circuifry and
take TTL level. 6-bit character, plus 4-bit
function inpul signals... Easily driven by
most goy micrg. Use as a typewriter (with
minor ‘repeat’ circuitry) or as a KSR /0
printer or both. Requires 115, 60Hz for type-
writer motor, 5 VOC for TTL and 24 VDC for solencids. “Table top” style case. Each
“Selectric”" 1/O machine is complefe andin rati condition!Includes schematics,
data, case, platen and ribbon. (Type element not included)

New Type Element ............ 21.00ea.  1/O Selectric . . .. ... $399.00..
Add 520 for F ging and F - Pay g on Delivery

WORD PROCESSOR CPU ASSEMBLY

Linked to and used with the above machine, this unit
completes a system which originally sold for over
$3000.00 each! Features include: standard casselte
deck, auto centering, auto repeat. auto underline,
suppressed notations, record/playback. auto
merge. editing, margin adjusting and much, much
more. Parts include tape or “mag” card deck,
cabinet, fans, power supply, mother board,
connectors, cables, LEDS ana more. Worth much
more than our price for the parts alone. Includes
schematics and data. Tested and functional
Nt e Only $199.00...
Add 520 for Pkg. and Handling - Pay Shipping on Delivery
Additional Cassette or ‘Mag’ Card Ass'bly
Add-on package includes everything you need o
add on the second deck. Easy to retrofit.
............................. Only *199.00e¢a.
We Offer New and Used FLoppy  NEW, Unused Cassettes or ‘Mag' Cards
"f':isa'emsfnﬂ'éffﬁ ';':::';Lisﬁrs' For above Word F-‘n:-::taalsari ~
a
Ak o our oot pyerLisimg ows (LS GRRRSE e 107419.00

WAREHOUSE
18 Granite St Haverhill, M
[COMPUTERS, kg
pERlPHERALs, TELEPHONE ORDERS
617/372-8637
UNLlMlTED! @B .S
. [=nins)

MAIL ORDER
Box 204 Newton, NH

0 Componen

1380 E. Edinger, Unit CC Santa Ana. CA 92705(714) 558-3972

BROAD BAND MICROWAVE
RECEIVER SYSTEM

With built-in-converter to channel
2, 3, or 4 of any standard TV set.

* 247 Dish * 750 Ohm to

* Feed-Horn Receiver

* Mounting Bracket * 60 Feat Coax Cable

* Mounting Clamp with Connectors

* Instructions * 3 Feet Coax Cable
with Connectors

300 Ohm Adapter

* 300 Ohm to 75 Ohm

Adapter
RANGE: Line of sight to 250 miles.
SCOPE: Will receive within the frequency band from satelites,

primary microwave stations, and repeater microwave
booster stations.
CONTENTS: Completely packaged in 19"x19"x4 1/2" corrugated
carton complete with list.
WARRANTY:
180 days for all factory defects and electronic failures for normal
useage and handling. Defective sub assemblies will be replaced with
new or re-manufactured sub assembly on a 48 hour exchange
guarantee.

This system is not a kit and requires no additional devices or
equipment other than a TV set to place in operation.

Dealer inquiries invited.
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LATEST AUDIO TECHNOLOGY
FROM JAPAN

Ilodel A501 Power Amp
* Pure Class A 25W + 25W
* Switchable to Class AB 100W + 100W
Switchable to Bridge Class A 100W mono
Switchable to Bridge Class AB 300W mono
Frequency Response 5-200KHz (-1dB)
Signal-to-Noise Ratio 120dB

DRI

Non-magnetic Chassis

“QOut-board" comprehensive protection

circuitry

DC circuitry with limited use of NFB

H)i-?[? Efficiency Fluid Convection Cooling
under 0.007%

.

..

Model A502 DC Stereo Control Center
* Direct DC coupling from Input to Output
* DC servo circuitry
* Cascade FET Input in all stages
: Separate Moving Coil RIAA amplifier
* Distortion below 0.005% (3V)
* Max Output 15V
* Frequency Response 20Hz-20KHz *0.2 dB
* Maximum Phono Input
MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)
* Built-in Headphone amplifier

* Relay Output Muting KIT ONLY

$349.00

Model A1033 Integrated Tube Amplifier
* Latest Japanese Design
* Distortionless Output Transformer using
special winding techniques
* Most circuitry on PCB for easy assembly
and humfree performance
* Qutput 30W = 2 Ultra Linear
(Switchable to Triode)
15W = 2 Triode Output.
(near class A performance)
* THD under 0.4%
* Frequency Response 30~30,000 Hz (-1dB)
Separate Pre-Out and Main-In KIT ONLY
$499.00

$499.00

Send $5.00 for each assembly manual,
refundable with order.
Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080
Visa or Mastercharge acceptable.
s e Y e e SR e ]

INTRODUCING OUR NEW
STVA 14 ELEMENT
CORNER REFLECTOR
YAGI ANTENNA

Features:

e LONG RANGE

e 14.5 dB GAIN

o SELECTABLE 75 or 300 Ohm IMPEDANCE

e NARROW PATTERN for adjacent
interference rejection

© ANODIZED FINISH
© STURDY CONSTRUCTION

STVA-3 14.5 dB Selectable Comer Yagi
Cutfor Channels 60 thru68. . . . $16.95

STVA-4 14.5 dB Selectable Comer Yagi
Cut for Channels 44 thru52. . .. $16.95

VTR ACGESSORIES

SIMPLE SIMON VIDEO
STABILIZER

Model
VS-125

s
.

Simple Simon Video Stabilizer, Model VS-125,
eliminates the vertical roll and jitter from “copy
guard” video tapes when playing through large
screen projectors or on another VTR. Simple to
use, just adjust the lock control for a stable
picture.Once the control is set, the tape will play
all the way through without further adjustments.
Includes 12V power supply.

VS-125 Video Stabilizer wired

SIMPLE SIMON VIDEO
SWITCHING BOX

The
Affordable

Video
Control Centerl

Excellent in isolation and no loss routing system.
Simple Simons VSB-300 Video Switching Box
enables you to bring a variety of video components
together for easy viewing/dubbing. Also you gain
the ability to record one channel while viewing
another. Unitincludes two F-type quick connector
ended cables.

VSB-300 Video Switching Box wired . ...

$19.95

SIMPLE SIMON ELECTRONIC KITS, Inc.

7 4+ 11 SWD PARTS KITS
MITSUMI

Freq. Range UHF470 - 8B9MHz
Antenna Input 75 ohms

VARACTOR
UHF TUNER

Model UES-AG6F

$34.95

Channels 14-83 Output Channel 3

KT PART
N0 N0 CESCAIFTION PRIEE
1 VT1-SW  Varactor UHF Tuner, Model UES-ASBF . . . .. ... $34.85
2 CB1-SW  Printed Circuit Board, Pre-Orilled . . . ... ....... 18.95
3 TP7-5W P.C.B. Potentiometers, 1-20K, 1-1K, and

5-10K ohms, 7-pisces . . .. ... .00l 5.85
4 FR35-5W Resistor Kit, Y Watt, 5% Carbon Film, 32-pieces. . . 4.85
5 PT1-5W  Power Transformer, PRI-117VAC, SEC-24VAC,

it | e e e O R O 6.95
6 PP2-SW  Panel Mount Patentiometers and Knobs, 1-1KBT

and 1-BKAT wy/Switeh . . . . ... vvinyo 585
7 S514-5W IC's 7-pes, Diodes 4-pes, Regulators 2-pcs

Haat Sink 1-pheen .. oo i 29.95
8 CE9-SW  Electrolytic Capacitor Kit, 8-pieces. i e BB
8 CC33-5W Ceramic Disk Capacitor Kit, 50 W\I' 33 -pieces 1.95
10 CT-SW  Vacible Ceramic Trimmer Capacitor Kit,

5-B5pfd, B-pieces. o . 5.96
11 L4-5W  Codl Ki, 18mhs 2-pieces, 22yl|sl p.:-tmmm

inductors) and 1 T37-12 Femte Tomoid

Core with 3 ft. of #26 wire. . ... .........,.5.00
12 IC5-5W  I.C. Sockets, Tin inlay, 8-pin 5-pieces

A0 ZE0ME08 7 1 o s o 1 1o ey mee o o 1.95
13 SR-SW  Spesker, 4x6'" Oval and Prepunched

Wood Enclosure . ... .. . 14.95

14 MISC-5W Misc. Parts Kit Includes lem {&."32 8;’32

When Ordering All ltems, (1 thru 14), Total Price LT

Nuts, & Bolts), Hookup Wire, Ant. Terms, DFOT

Ant. Switch, Fuse, Fuseholder, etc. . 8.85

ZIYZ7ZX
VHF-UHF WIDEBAND
ANTENNA AMPLIFIER

MODEL ALL-1
50 MHz — 900 MHz

(W12 dB GAIN + 0548
A Revolutionary New

One Stage HYBRID
IC Broadband Amplifier

ANTENNA
AMMURER

This unit is not available anywhere else in the world. One unit

SErVes many purp

and is lable in Kit or A

form. Ideal for outdoor orindoor use. Input-output impedance
is 75 ohms. Amplifier includes separate co-ax feed power
supply. Easily assembled in 25 minutes, No coils, capacitors
etc. to tune or adjust.

ALL-1 Complete Kit with power supply........... $24.95

ALL-1 Wirad and Tested with powar supply

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
YAGI AHTEHHA

RG-58/U 75 ohm Low Loss Coax Cable . .

F-53

MT-1
ALL-1
ALL-1

STVA-3 Yagi Antenna,

\ 14568, 75 oh, Chan, 60-88 . . . $16.95
S\ STVA-4 YagiAntenns,
= 14588, 75 chm, Chan. 44-52 , . . $16.95
STVA-1 YagiAnteona, 11,568, 75 ohm, Chan. 42-54 . ., $8.95
STVA-2 YagiAntena, 11.5 88, 75 ohm, Chan. 20-26 . . . , $9.95

Special UHF 75-300 chm Matching Transfoemer, ea. . . . . 145
HYBRID IC Wideband VHF-UHF-FM Antenna Amplfier KGt . . . 24,95
HYBRIO IC Widsband VHF-UHF-FM Ant. Amp. Assembled . . 34.95

Awvailable by Mail Order Only — Send Check or Money Order To:

SIMPLE SIMON ELEGTRONIC KITS, Inc.

All Other Orders:

118560 S. Hawthome, Bivd.

Hawthome, Calif, 90250
Tel: (213) 675-3347

Calif. Orders:
3871 S. Valley View, Suite 12
Las Vegas, Nevada 89103
Tel: (702) 322-5273

Minimum Order: $16.95. Add 10% Shipping
and Handling on orders under $40.00. For
orders over $40,00, add 5%. Minimum Ship-
ping and Handling $2.00. Catalog $1.00.
— VISA and Mastercard Acceptable —

2861 HOYYW
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QUALITY parts at H.W. Sams 86

RADIO-ELECTRONICS

-

695 WS e e
DISCOUNT PRICES! ADVERTISING INDEX S N TE T T 0 O %
—_— 51 Shure Brothers, Inc. .. .............. 72
- Simple Simon Electronics ........... 117
#  FULL SIZE CHANGER RADIO-ELECTRONICS does not assume - SineI:rm Mktg. Corp. o A 114
#B.S.R. MODEL C198 any responsibility for errors that may - Sinclair Research ... ... oo 2425
sl ol s appear in the index below. 68 NATISORE 7,7 ot it e 89
Avs 23, 3 £ 13 Solid State Sales ................... 106
# CUE/PAUSE LEVER - Sound Video Research .............. 9
t  ADJ. TRACKING FORCE - Spacecoast Research ................ 90
- Sunshine Express .................. 27
RECORD CHANGER DOES NOT INCLUDE BASE OR A.C. CORD.. Free Information Number Page 22 Suntronics Co.,Inc. ............... 102
$25.00 EACH 4 for $90.00 59 AVIC Sales 1, 0.t o N A 8 T Surplus Electronics ... ... ... 107
53 AP Productss s e o s 2
4PDT RELAY 71 Aes i Str SR s Aot 73 =
S o Gopteats 9 Active Electronics .................. 9 39,40
TN - Advance Electronics. . .. .. sRPMHP B iy
« Used but Tully et 77,78  Advanced Analog Systems, Inc. ......
$1.70 EACH 3 Advanced Computers........... 100-101 57 Vector Electronics Co.
specily coil vollage 20 All Electronics .................... 118 = Video Playground ...........
e T e | $4.75each 4573 Alpha Byte Stores................. fi73, 0 26 Sow aed Dctronis
15 Altex Electronics 110 = T R e e P 92
MINI SIZE HFl/EHI FILTER ag :
BUZZERS FOR NOTSE 10
1% to 3 volts 75¢ ea) ) suppresSION ;51’
WITH WIRE LEADS C/D3 APFSLOW ]
e e | Heart disease
WITH PIN TERMINALS \ 7 '$3.50 ;
L sooscn | and stroke
WITH PIN TERMINALS "
Sy g - will cause half
MITSUMI
MODEL UES-A55F 1000 MFD 25 VOLT

VARACTOR UHF TUNER]

Ll FREQ < RANGE

§ 470 - 889 MHZ

ANTENMA [NPUT
300 OHMS

# $25,00 each
" 10 for $220.00

£, SEND FOR
€e’ 40 PAGE
COMPUTER
GRADE
CAPACITOR
700 mfd. 150VDC SZ.Oq
GH

2 1/2" DIA X &4 374" HI
3,600 mfd.

40VDC  $1.00
1 3/8" DIA. X 3" HI

60VDC $2.50
13fa%a 1A X 4 1TH" S
2,000mfd. 40VDC $3.00
2" DIA X & 1/4" HIGH
18,000 mfd. 75VDC $4.00|
2 1/2" DIA X 4 1/2' HIGH
20,000 mfd. 25VDC
2 "' DIA, X 2% HIGH $2.00
22,000 mfd. 15
2% aa X 2 12"
22,000 ml'd.erUDC
2" DIA. X B HIGH $3.00]

2 FOR $1.00

FLAT LEVER
MINI-TOGGLE
SRDT (ON-ON)
5 AMP A 120 VAC
CEK 8
$1.00 EICHHDS
10 for $8.50
100 for $75.00

EW 1982 )

CATALOG ¥r©

STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR 52.00
YELLOW 10 FOR %2.00
FLASHER LED /i
5 VOLT OPERATION
JUMBO SIZE
2 FOR 51.70
Bl POLAR LED
2 FOR 51.70
SUB MINI LED

079" % ,098"

20mA at 1.75v

10 FOR $1.00

200 FOR $18.00
QUANTITY PRICES AVAILABLE

(25,000 mfd.75VDC $4.50
3" DIA X 4 5/8" HIGH
45.000mfd. 25 VDC
2" DIA. X &' HIGH
2,000 mfd. 15VDC
2V DIAL X 4 HIGH

CLAMPS TO FIT CAPACITORS 50¢ o

NNON XLRA-3-1
CONNECTO

3 PRONG
CHASS TS MOUNT
CONNECTOR
$2.00 EACH
10 for $19.00

SUPER SMALL
PHOTO-FLASH
170 MFD 330 VOLT
: 1147 7"
2for $1.50

BLACK LIGHT
(ULTRAVIOLET)

G.E. # F6T58L $2.50 each

10 for $7.00

27 HIGH X1 1/4" DIA
$1.25 EACH
10 FOR 511.00

TRANSFORMER
120 volt
primaries

6 VOLTS at 150 mA  $1.25

2' DIA. 1Y2vDC
BUZZER SPECIAL!
50¢ each
10 for $4.00

12 V.C.T.at S00mA $2.50
16.5 V. at 3 AMPS
18 VOLTS at 1 AMP
252 VCT at 2.8 AMP $5.50

100 for $35.00

2" ALLIGATOR CLIPS St

7 clips for $1.00
100 clips for $12.00

c\r-MRF 901
MICROWAVE
TRANSISTOR

500 clips for $50.00

$2.50 EA.

ALL ELECTRONICS CORP.

905 S. Vermont Ave.

P.O. BOX 20406

= Guantiles Limited

Los Angeles, Calif. 90006

(213) 380-8000

Mon. - Fri.
9AM-5PM 10 AM

Saturday
-3PM
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puter Peripherals, U
Computer Shopping Center .......... 71
Cook’s Institute of Engineering . ... ... 92
Concord Electronics ... .... ng ,,,,,, 112
JEnCrystals ... ininii s 86
DRI Industries, Inc. ................ 88

L e L e Y 92
Data Services Co.................... 90
DigiKeyCorp. .................... 111
i Instruments Corp. ......... 73
Drake Company ................. 88,89
EG&GReticon ..........c.covuueeen. 75
b7 B P R S el el o M 2 Sl 81
Electra Bearcat .................... 82
Electronic Specialists, Inc. ........... 98
................. 96,98
Erondx o e 114
;‘Iukz Mg ColiIne: . o 15
Formula International ............

ol Svea s R s T
Gilco International, Inc. 15
Gladstone Electmm

Global Electronics . . ............. 90
Godbout Electronies ................ 93
Grantham College of Engineering ... .83
Grove Enterprises .................. 92
Hal-Tronix

Hameg, Inc

Hesth: 5o oo s

Hitech Electronics

Huntron Instruments ............... ?3
Information Unlimited .............. 96

Javanco

Monarchy Engineering, Inc. ........ 117

Mountain West

NRI Schools .

NTS Schools

Nabih’s, Inc. .

Netrondes:! . .0 s e c et

0.K. Machine & Tool Corp.

Ora Electronics ................... 116

Pactec:Corp. . sl S 88

Paia Electronics ................. 16.26

L3 0 g e e e e 81

PolvyPaks ...........c00ieivinennns 114
A T 7.84-85

Radio Shack . ... ... ... 000000 97

Ramsey Electronies ................ 103

SCR Electronics . ........c.coounins 114

S I e 73

Sabadia Exports Corp. .............. 92
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thisyear.
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Association

WERE FIGHTING FOR YOUR LIFE

American Heart

MOVING?

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

| ATTACH
| LABEL
Six weeks' no- :

tice

HERE
|
|
Your old ad-

|
dress and zipI
code :

|
Your new ad- |
dress and zip |
code

—

name (please print)

address

city T state

Mall to: Radio-Electronics

SUBSCRIPTION DEPT., P.O. BOX 2520,
80322

BOULDER, COLO.

zip code




WHAT’S THE KEY
TO BUYING A COMPUTER?

Look beyond the computer. Look at how the total
system— hardware, software, support, service—
meets your needs, today and tomorrow. That's the
key. When you choose a computer source, you
choose a long term partner who must stand by you
with total support. And no one stands by you like
Heath/Zenith.

Software

Including word processing, business applications,
versatile utility programs, and the Heath Users’
Group library of over 500 low-cost programs for
home, work or play.

And a choice of three operating systems, including
CP/M by Digital Research for compatibility with
thousands of popular CP/M programs.

Languages
For your own custom programs, Microsoft languages

are available in BASIC (compiler and interpreter),
FORTRAN and COBOL.

Self-Study Courses

Learn at your own pace with Programming Courses
that teach you to write and
run your own programs

in Assembly, BASIC,
Pascal or COBOL.

°%

For the business person, Computer Concepts for
Small Business helps you evaluate the ways a com-
puter can benefit your business. And for the novice,
Personal Computing is a complete introduction to
computer fundamentals and BASIC Programming.

Support

Before and after the sale we work with you to con-
figure the system that serves you best. We help you
get your system up and running smoothly. Assist-
ance is always just a phone call away.

Service

Friendly, experienced technicians are available,
either over the phone or at any of the 56 Heathkit
Electronic Centers nationwide.

Visit your Heathkit Electronic Center*

See your telephone white pages for the store nearest
you. And stop in today for a demonstration of how
Heath/Zenith Computer Systems can serve you.
If you can't get to a store, send $1.00 for the latest
Heathkit Catalog and the new Zenith Data Systems
Catalog of assembled commercial computers. Write

to Heath Co.,Dept. 020-874, Benton Harbor,

MI 49022.

Pick a strong partner.

Heath/Zenith & You.
HEATH/ZENITH

Your strong partner

* Units of Verntecnnolo%y Electronics
Corporation in the U.S.

Specifications subject to change without notice.

CP-203C



DN APRIL24™1981 A PROFESSIONAL
NDEPENDENT TESTING LABORATORY

PROVED K40 THE HIGHEST PERFORMA NCE
RADAR DETECTOR IN THE WORLD!

ESCORT, WHISTLER, FOX, JR. MICROWAVE, HERE’S THE TEST"
SUPER SNOOPER AND FUZZBUSTER ALL THAT PROVED IT!
COMPETED IN THE CONTEST.

o| TEST RESINTS .
THE BRAND NEW K40 RADARDETECTOR o cowssoocemn o
USING A UNIQUE WAVE GUIDE COUPLED o .. ehe 3 C
DIE CAST ANTENNA DETECTED X BAND o| s omis o
RADAR AN AVERAGE OF 54% FURTHER 2 oI 2,52 IWLES ?
THAN ALL OTHER DETECTORS AND 67% | | awowmm — awme 0
FURTHER ON THE K BAND FREQUENCY. A o :Lfisu:;uf% 3
OUTPERFORMS ESCORT e ' 2
THE K40 OUTPERFORMED THE . = - aaadt
ESCORT 17% ON K-BAND AND SRR Al
34% ON X-BAND. THE K40 AVER-

AGED 28% MORE DISTANCE THAN
ESCORT AND 60% FURTHER THAN
ALL OTHERS COMBINED.

‘anteed against el ] : : y
gmmicks.Fora U ~ | CALL 800-323-5608 (ILLINOIS-800-942-8175) AMERICAN
~ FOR THE DEALER NEAREST YOU. ANTENNA

; __ELGIN, ILLINOIS 60120
"vs» Sold exclusively by w American CB Dealers throughout the U.S. & Canada. ©COPYRIGHT AMERICAN ANTE



